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ERNEST O. LAWRENCE BERKELEY NATIONAL LABORATORY 
Radiological Bealth and safety Policy 
It is the policy of the Lawrence Berkeley National Laboratory 
(LBNL) to conduct its radiological operations in a manner that 
ensures the health and safety of all its employees, contractors, 
and the general public. In achieving this objective, LBNL shall 
ensure that radiation exposures to its workers and the public and 
releases of radioactivity to the environment are maintained below 
regulatory limits and deliberate efforts are taken to further 
reduce exposures and releases in accordance with a process that 
seeks to make any such exposures or releases as low as reasonably 
achievable. LBNL is fully committed to implementing a 
Radiological Protection Program (RPP) of the highest quality that 
consistently reflects this policy. 

In meeting this policy, LBNL is committed to: 
1. Follow and maintain a system of radiation protection 

regulatory requirements (10 CFR 835) and guidance standards 
such as this LBNL Radiological Control Manual (RCM). The LBNL 
radiological protection requirements ore, at a minimum, 
consistent with 10 CFR 835. The LBHL guidance given in this 
RCM Reference Document is an acceptable means to implement 
the requirements of 10 CFR 835. It is the intent that the 
L3ML RCSi provide best practices methodologies to achieve the 
highest level of radiation protection. Such methodologies are 
more than is required to satisfy regulatory compliance. 
Implementation of the LBNL RCM would thus ensure full 
compliance with 10 CFR 835 requirements. 

2. Ensure personnel responsible for performing radiological work 
activities are appropriately trained. Standards shall be 
established to ensure the technical competency of the LBNL 
radiological work force, as appropriate, through 
implementation of applicable and required radiological 
training. 

3. Ensure the technical competence of personnel responsible for 
implementing and overseeing the Radiation Protection Program. 
An appropriate level of technical competence gained through 
education, experience, and job-related technical and 
professional training is a critical component for achieving 
the goals of LBNL radiation protection policy. 

4. Establish and maintain, from the lowest to the highest 
levels, line management involvement and accountability Cor 
departmental radiological performance. The responsibility 
for compliance with 10 CFR 835 radiation protection 
requirements, and for minimizing personnel radiation 
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exposure, starts at the worker level and broadens as it 
progresses upward through the line organization. It is LBNL 
policy that line managers are fully responsible for 
radiological performance within their programs, and shall 
take necessary actions to ensure requirements are implemented 
and performance is monitored and corrected as necessary. The 
EH&S organization assists line management in fulfilling their 
EH&S responsibilities as well as providing necessary and 
sufficient radiation safety oversight through the various 
Radiation Protection Programs. 

5. Ensure radiological measurements, analyses, worker monitoring 
results and estimates of public exposures are accurate and 
appropriately made. The capability to accurately measure and 
analyze radioactive materials and workplace conditions, and 
determine personnel radiation exposure, is fundamental to the 
safe conduct of radiological operations. This is accomplished 
through recognized accreditation processes, e.g., DOELAP, and 
through approved procedures which follow recognized industry 
and laboratory best practices. 

6. Conduct radiological operations in a manner that controls the 
spread of radioactive materials and reduces exposure to Che 
work force, the general public and the environment and that 
utilizes a process that seeks exposure levels as low as 
reasonably achievable. Radiological operations and 
activities should be planned to allow for the effective 
implementation of dose and contamination reduction and 
control measures. 

7. Incorporate dose reduction, contamination reduction, and 
waste minimization features into the design of new facilities 
and significant modifications to existing facilities in the 
earliest planning stages. Wherever possible, facility design 
features should be directed towards controlling contamination 
at the source, eliminating airborne radioactivity, 
maintaining personnel exposure and effluent releases bslow 
regulatory limits and utilizing a process that seeks exposure 
levels and releases as low as reasonably achievable. 

General Information 
1. Purpose: 

The DOE Radiological Control Manual was established to 
promulgate practices for the conduct of Department of Energy 
radiological control activities. The DOE Manual states DOE'a 
positions and views on the best courses of action currently 
available in the area of radiological controls. Accordingly, 
the provisions in the Manual should be viewed by contractors 
as -an acceptable technique, method or solution for fulfilling 
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their duties and. responsibilities. The DOE Manual is not a 
substitute for Regulations; it is intended to be consistent 
with all relevant statutory and regulatory requirements. 
Some of the DOE Manual provisions, however, challenge the 
user to go well beyond minimum requirements. Contractually 
the DOE RCM was promulgated as an Order and set forth the 
requirements for radiological protection for DOE Contractors. 
With the acceptance of DOE Notice 441.1 as part of Contract 
98, the Radiological Control Manual will no longer be an 
Order, but will become a Standard in the DOE documents 
system. As a Standard, methods and practices are only 
recommendations and are not proscriptive, enforceable 
requirements. 
The LBNL Radiological Control Manual interprets the DOB RCM 
for use at LBNL. It is intended that radiological workers can 
readily utilize those practices that are applicable to LBNL 
as an acceptable way for implementing the requirements of 10 
CFR 835. In addition, the RCM provides a reference to 
methodologies that radiological workers can use in achieving 
excellence in radiological protection over and above the 
minimum requirements of 10 CFR 835. 

2. Usage 
The LBNL Radiological Control Manual should be used as a 
Technical Reference Document It contains all of the 10 CFR 
835 requirements and provides work practices that may be used 
to achieve compliance. In addition there have been several 
changes and additions to the DOE RCM Rev.l. Those areas that 
primarily described the DOE functions have been deleted or 
reduced in scope. It is the intent to make this document more 
user friendly and readily available by placing it on the WEB. 
All ireipiiKoiaentis in. 10 CFR S3S snail,-b« eastpliod' with 

• Those areas .an-the-L8NL KCJJ shaded andibold drnlin contain 
selected requirements of 10 CFR 835 and methods by which 
compliance is .achieved through the practices and 
implementation o£ IjBNL radiological woricexs. These selected 
requirements (.shaded areas) are those that the LBHL user will 
be moat directly affected by and therefore, will have the 
most relevance :to<the user, 1 
Those areas that are bold but not shaded axe direct 
reference to 10 CFR B35 requirements and the LBJTL RCM 
describes ways to implement directly or provides reference to 
the LBNL documents that have the implementing methods. 
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CHRPTER 1 EXCEIiLEHCE IN RADIOLOGICS! CONTROL 
TABLE OF CONTESTS 

Article Page 
PART 1 Radiological Control Manual, Technical 
Reference Document 

110 Introduction 1-3 
111 Radiological Control Policy (DOE Policy) 1-3 
112 DOE RCM Applicability and Control 1-4 
113 Compliance 1-5 
114 Site-Specific LBNL Radiological Control Manual 1-6 
115 Application of Requirements 1-7 
116 User Groups 1-8 

PART 2 Leadership in Radiological Control 
121 Senior itenagement Commitment 1-9 
122 Worker Attitude 1-10 
123 Worker Responsibilities 1-11 
124 Radiation and Risk Communications 1-13 
125 Conduct of Radiological Operations 1-13 
126 Improving Worker Awareness of Radiological 

Conditions , 1-15 
12? Critiques 1-15 
128 Facility Modifications and Radiological 

Design Considerations 1-15 
PAST 3 Improving Radiological Performance 

131 Radiological Performance Goals 1-18 
132 Management of Radiological Performance Goals 1-18 
133 Radiological Performance Reports 1-19 
134 Assessments 1-20 
135 Workplace Awareness . 1-21 
136 Internal Exposures 1-22 
137 Neutron Exposures 1-23 
138 ALARA Committee 1-23 

1-1 



LBNL RADIOLOGICAL CONTROL MANUAL January 1996 
TECHNICAL REFERENCE DOCUMENT 
Excellence in Radiological Control Chapter 1 

Article Page 
PAST 4 LBHIi Radiological Protection Program 

141 Radiological Protection Organization 1-24 
142 Radiological Control Manager Qualifications 1-24 
143 Radiological Ccntrol Organization Functions 

and Staffing 1-25 
144 Relationship Between Radiological Control 

Technicians and workers 1-25 
145 Marginal Radiological Control Performance 1-26 

PAST S SOB Management 
151 Program office 1-27 
152 • Operations Offices and Applicable Field Offices 1-27 
153 Department Policy 1-27 
154 Departmental Independent Radiological Control 

Performance Oversight 1-28 
155 Radiological Control Coordinating Committee 1-28 
156 DOE Employees in the Workplace 1-29 

PART 6 SOKSART Or RESPONSIBILITIES 
161 Department of Energy 1-30 
162 LBNL Senior Site Executive or Designee 1-31 
163 Line Management 1-31 
164 Radiological Control Manager 1-32 
165 AURA Committee 1-33 
166 Quality Assurance Organization 1-33 
167 Employees 1-33 

Appendices 
Appendix 1A EH&S Organizational Chart 1-35 
Appendix IB Radiological ALARA Performance Goals FY 96 1-37 
Table 1-1 Examples of LBNL Radiological Performance 

Indicators 1-20 

1-2 



LBNL RADIOLOGICAL CONTROL MANUAL January 1996 
TECHNICAL REFERENCE DOCUMENT 
Excellence in Radiological Control Chapter 1 

PAR? 1 Radiological Control Manual, Technical Reference Document 

110 Introduction 
This Lawrence Berkeley National Laboratory Radiological Control 
Manual (LBNL RCM) has been prepared by Lawrence Berkeley National 
Laboratory (LBNL) to provide guidance for site-specific additions, 
supplements and interpretation of the DOE Radiological Control 
Manual. The guidance provided in this manual is one methodology 
to implement the requirements given in Title 10 Code of Federal 
Regulations Part 835 (10 CFR 83S) and the DOE Radiological Control 
Manual. Information given in this manual is also intended to 
provide demonstration of compliance to specific requirements in 10 
CFR 835. 
The LBNL RCK (Publication 3113) and LBNL Health and Safety Manual 
Publication-3000 form the technical basis for the LBNL RPP and 
will be revised as necessary to ensure that current requirements 
from Rules and Orders are represented. The LBNL RCM will form the 
standard for excellence in the implementation of the LBNL RPP. 
The system of identification of Articles used in the DOE RCM is 
retained where practical in the LBNL RCM. A copy of the current 
DOE RCM is available if requested. This document is arranged so 
that the user may readily identify (Bold shaded) important 10 CF 
835 requirements that require user compliance and implementation 
All 10 CFR 835 requirements are incorporated and are bolded for 
user reference. The LBNL RCM presents an acceptable v=.v to 
implement 10 CFR 835 requirements. 

H I Radiological Control Policy (DOE Policy) 
A key element of the Radiation Protection Guidance to the Federal 
Agencies for Occupational Exposure approved by President Reagan oa 
January 20, 1987, and a fundamental principle underlying this 
Manual is: 

"Wjere should not be any occupational exposure of 
workers to ionizing* radiation without the expectation of 
an overall benefit from the activity causing the 
exposure." 

The Department of Energy is firmly committed to having a 
Radiological Control Program of the highest quality. This applies 
to those DOE activities that manage radiation and radioactive 
materials and that may potentially result in radiation exposure to 
workers, the public and the environment. 
The Department of Energy Radiological Control Policy shown below 
summarizes the elements of the Department of Energy Radiological 
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Health and Safety Policy and is intended to guide the actions of 
every person involved in radiological work throughout the 
Department. 

DEPARTMENT OF ENERSY RADIOLOGICAL CONTROL POLICY 

Personal radiation exposure shall be maintained As-Low-As-
Reasonably-Achievable (ALARA) . 
Radiation exposure of the work force and public shall be 
controlled such chat radiation exposures are well below regu
latory limits and that there is no radiation exposure without 
commensurate benefit. 

Each person involved in radiological work is expected to 
demonstrate responsibility and accountability through an in
formed, disciplined and cautious attitude toward radiation and 
radioactivity. 

BXCSLLSKCB 
Excellent performance is evident when radiation exposures are 
maintained well below regulatory limits, contamination is 
minimal, radioactivity is well controlled and radiological spills 
or uncontrolled releases are prevented. 
Continuing improvement: is essential to excellence in radiological 
control. 

112 DOE SCW Applicability and Control 
The DOE ECM states DOE's positions and views on the best courses 
of action currently available in the area of radiological con
trols. Accordingly, the provisions in the DOE Manual should be 
viewed by contractors as an acceptable technique, method or 
solution for fulfilling their duties and responsibilities.. 
The DOE RCM is not a substitute for Regulations; it is intended to 
be consistent with all relevant statutory and regulatory require
ments and shall be revised whenever necessary to ensure such 
consistency. 
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;i. The provisions.-of the. JXJS^C^a^}yj;^:ffia^^^:%gi.pg^-o±.:.. ;; IX>E-funded .act'ivis^^.perioi^ ;••'•_•-•• 
radiation or .-igadioacfc&re mteri-al-'is T>iresen£ or-bei'ng'iusea.- •*."-! 

2. The provisions of the DOE RCM also apply as guidance in those 
cases where contractors or subcontractors are used to conduct 
DOK-£unded radiological activities at non-DOE sites or facil
ities. The provisions of the DOE RCM are not binding upon 
activities at DOE sites that are mandated by legislation to 
be performed pursuant to an NRC license including activities 
certified by the NRC under section 1701 cf the Atonic Energy 
Act. 

4. The DOE RCM is a living document. DOE intends to review and 
update provisions on a periodic basis to incorporate lessons 
learned and suggestions for improvement. The Assistant 
Secretary for Environment, Safety and Health is responsible 
for this task. Recommendations to correct or improve the DOE 
RCM are encouraged and should be sent to the Radiological 
Control Program Advisor (Article 1511) of the Secretarial 
Officer responsible for the affected work activity. 
Information copies should also be sent to the other members 
of the Radiological Control Coordinating Committee (Article 
153). The Secretarial Officer will transmit such recommenda
tions to the office of Environment, Safety and Health for 
consideration. The recommended wording of the change, as 
well as the basis and justification for the change, should be 
included. 

6. The DOE RCM shall be kept current and should be entered into 
the contractor document control system. The Office of 
Environment, safety and Health shall ensure that a current 
version of this Manual is maintained on the DOE Safety 
Performance Measurement System (SPMS). 

7. The provisions of the DOE RCM do not apply to facilities and 
activities of the Naval Nuclear Propulsion Program, which are 
separately covered under Executive Order 12344 (42 U.S.C 
7158, note) and patients undergoing medical treatment at a 
DOE or DOE-funded facility. 

113 Compliance 
1. The DOE RCM sets forth DOE's guidance on the proper course of 

action in the area of radiological control within the scope 

1 The term "Article" is used Co reference portions or sections o£ this 
document. For ease of conmunications, portions of this document should 
be •referred to as Articles. For example, the appropriate reference to 
the Article containing this footnote is Article 112.4(sic). 
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of DOE sponsored activities. If a user fully implements a 
provision, the user will have complied with, and mose likely 
exceeded, any related statutory, regulatory, or contractual 
requirement. When incorporated into contracts, the 
provisions of the DOE RCM are guidance 

2. The word "shall" identifies those elements and requirements 
that are requirements set forth in 10 CFR 835 or Orders 
accepted by the University of California, Contract 98, 
Appendix G. 

3. The word "should" means an acceptable method to demonstrate 
compliance. 

114 Site-Specific LBNL Radiological Control Manual 
1. Since LBNL is a single contractor multiple facility site, 

LBNL has determined that a single site-specific radiological 
control manual is the most effective method of providing con
sistent guidance for implementation of specific requirements 
of the RPP. This LBNL RCM consists of clarifications and 
reference to 10 CFR 83S requirements and an acceptable 
methodology to achieve compliance. It is intended that the 
LBNL RCM address unique situations and provide more detailed 
and site specific direction. 

2. Management policies, requirements, expectations and 
objectives for the LBNL Radiological Protection Program are 
clearly and unambiguously stated. 

3. The LBNL RCM shall be kept current and entered into the LBNL 
document control system. 

4. LBNL has one site RCM (PUB 3113}(Reference Document) and an 
integrated Health and Safety Organization. 

5. Subcontractors shall comply with the LBNL Radiological 
Control Manual and PUB-3000 the LBNL, Health and Safety 
Manual. 

6. Where DOE employees are conducting the transport of nuclear 
devices or components, a Program Specific Radiological 
Control Manual, based upon the provisions of the DOE KOI, 
shall be issued and approved by the DOE Operations office 
Manager. Controlled copies of such Manuals shall be provided 
to the lead Secretarial Officer. 

7. The LBNL RCM is a living document, LBNL intends to review and 
update provisions on a periodic basis to incorporate lessons 
learned and suggestions for improvement. The Radiological 
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Control Manager is responsible for this task. Recommenda
tions to correct or improve the LBNL RCM are encouraged and 
should be sent to the Radiological Control Manager. 
The.dc£iB£tlaiui~ot 
thia -ievislcmseii 

115 Application of R*2uiremant3 
1. LENL has organizations that generally meet the requirements 

presented in the DOB RCM. Titles such as Radiological Control 
Manager and Radiological Control Technician that axe used in 
the DOE RCM may at LBNI, be designated differently. 
The following table lists the titles and organizations given 
in the DOE RCM with the comparable title and organization for 
LBNL. 

Title RCM 
Radiological Control Organization EHSS Division or Radiation 

Protection Program 

Radiological Control Manager 
Radiological Control Technician 

Radiological Awareness 
Reports System 

Radiological Awareness Committee 
AIARA Committee 

Radiological Worker Training (RW) 

Radiological Control Manager 
Radiological Control 
Technician 
May be incorporated in 
charter changes to existing 
safety committees 
Divisional Safety Committees 
ALAKA Executive Committee 
and AIARA Working Committee 
EH & S 400 and other 
specific courses in 
radiation protection 

2. 

While the titles for the various organizations and positions 
are different, the corresponding position descriptions and 
organization charts reflect the radiological 
responsibilities. 
The degree of program formality and extent of the associated 
administrative process axe expected to be commensurate with 
the' radioactive material contamination and dose potential of 
each LBNL facility. For example, a facility operation with 
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an annual collective effective dose equivalent, of only sev
eral hundred person mrem or that works with small quantities 
of unsealed radioactive material, would not be expected to 
have an MARA program as formalized as for example the 
Building 55/56 operations. 

116 User Groups 
1. LBNL has establish informal working associations that promote 

dialogue among tha Radiological Control/EHSS Organizations 
from similar or comparable facilities. User Groups should 
include representation from various contractors. Assignment 
of members to the user groups should be on a rotating basis. 

2. Examples of user groups are tritium, accelerators, and 
research and development laboratory operations 
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PART 2 Leadership in Radiological Control 
Superior, consistent performance is achieved when qualified 
personnel use approved procedures and management actively monitors 
the workplace and assesses ongoing activities. Such activities 
include, but are not limited to, operations, remediation, labora
tory work, research and development and cleanup. Constant review 
and informed interest by senior management is required to achieve 
a superior Radiologic*.! .Protection Program. Management leads by 
example. What management does speaks louder than wha v management 
says. Management at all levels should emphasize the t;eed for high 
standards for radiological control through direct coxcmunication, 
instruction and inspection of the work space. The SOS Berkeley 
Site Office (BSO) Manager and the LBNL Deputy Laboratory Director 
Operations (DIiO Operations) should have a basic knowledge of radia
tion, its effects and radiological control requirements. The DOE 
BSO Manager and the LBNL DLD Operations should also be familiar 
with the current radiological performance record. Key principles 
co/amon in a successful, well-managed Radiological Control Program 
ar-a provided in this Chapter. 
121 Senior Management Commitment 
1. Senior managers should establish high standards for the 

performance of radiological control. These standards and 
management expectations should be frequently communicated to 
the work force. 

2. Senior managers should state in writing their firm commitment 
to a radiological protection program of the highest quality. 
Management commitment and support are demonstrated by 
allocating sufficient resources including personnel ar.d 
pro/iding for training to ensure workers are qualified for 
their assigned duties. 

3. Managers should ensure that orientation, training and 
indoctrination reinforce rules and guidelines for each worker 
to minimize radiation exposure and control radiological 
conditions, such as contamination. 

4. Managers should hold workers and their supervisors 
accountable for radiological protection performance. Rele
vant knowledge and performance should be assessed as a 
specific part of each person's performance evaluation. This 
assessment should not be limited to those who perform 
radioactive work, since many other workers have an intact on 
the Radiological Protection Program. 

5. Senior managers should solicit feedback from their 
radiological protection professionals, line management and 
workers on radiological protection performance. 
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6. Senior managers should adopt and promote a positive attitude 
toward radiological protection that encourages initiatives to 
identify concerns at an early stage, to prevent problems from 
deteriorating and to promote doing the right job correctly 
the first time. 

7. Prevention of the spread of radioactivity is less costly than 
remediation. Management should be willing to accept change 
that will improve radiological control and should foster this 
mind set throughout the organization. 

8. Senior managers should require and approve radiological 
improvement goals. Goals should be measurable, realistic, 
auditable and challenging. Established goals should not be 
changed without technical justification and senior management 
approval. Senior management should review progress toward 
the goals ah least <xuarterly. 

9. A performance indicator program for measuring and trending 
the effectiveness of the radiological protection program 
against predetermined goals should be established and 
maintained. 

10. The authority and responsibility to establish a comprehensive 
and effective radiological protection training program should 
be assigned to line managers and EH&S. Training, in xzat 
cases, should be provided by a dedicated training organiza
tion, but the responsibility for quality and effectiveness 
rests with line management. 

11. Senior managers should be alert to opportunities for 
minimizing the generation of radiological waste and dis
charges to the environment, controlling contamination at its 
source and reducing radiation exposure to workers and the 
public. 

12. Reporting a problem to a superior (LBNL or DOE) does cot 
absolve the manager from promptly fixing or mitigating a 
situation. 

122 Worker Attitude 
Minimizing worker radiation exposure can be achieved only if all 
persons involved in radiological activities have an understanding 
of and the proper respect for radiation. 
1. Each worker should understand that proper radiological 

control is an integral part of their daily duties. 
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2. Improving the attitude of the work force should be supported 
by the training program. To achieve this, training personnel 
need to be knowledgeable about the work environment and those 
aspects of radiological control that are important to 
developing a better worker attitude and perspective. 

3. The attitude that constant improvement is required in 
radiological work needs to be developed at all levels of 
management and in the work force. Cooperation between the 
work force and the Environment Health & Safety Organization 
has to be developed and fostered. The workers should not 
look upon radiological controls as hurdles or restrictions to 
be bypassed. 

4. EH&S Organization personnel should be helpful in showing 
workers how to follow the rules. This spirit of cooperation 
needs to be developed without subverting the control func
tions of the Radiological Control Technicians. A situation 
in which radiological controls are left solely to the EH&S 
Organization is unacceptable. 

123 worker Responsibilities 
Trained personnel should recognize that thsir actions directly 
affect contamination control, personnel radiation exposure and the 
overall radiological environment associated with their work. The 
following radiological control rules are applicable to each person 
in the workplace. A poster that displays the worker responsi
bilities listed below should be produced and displayed at 
appropriate access points and work areas. 

TO HINIHIZE YOUR RADIATION EXPOSURE AND CONTROL RADIOACTIVE 
MATERIAL, OBSERVE THE FOLLOWING ROLES: 

QBE-/ 
Posted, written and oral radiological control 
instructions and procedures, including instructions on 
Radiological Work Permits. 
"Evacuate" and "stop work" orders from radiological 
control personnel promptly. 
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PQ WOT "" 
Loiter in radiation areas. 
Smoke, eat, drink or chew in Contamination Areas, High 
Contamination areas, Airborne Radioactivity Areas and 
Radioactive Materials Areas. 
BE SHRE TO 
Wear personnel monitoring devices where required fay 
Radiological Work Permits, Radiological Work 
Authorizations, signs, procedures or by radiological 
control personnel. 
Report immediately the loss, damage or unexpected 
exposure of 
personnel monitoring devices or off-scale readings of 
self-reading dosimeters to the EH&S Organization. 
Keep track of your radiation exposure status and avoid 
exceeding radiological Administrative Control Levels. 
Wear Personal Protective Equipment and Clothing 
properly whenever required by Radiological Work 
Permits or Authorizations, or postings. 
Minimize the spread of potential radioactive spills 
and promptly notify the appropriate personnel of all 
spills. 
Avoid contact of skin, clothing and equipment with 
contaminated surfaces. 
Place contaminated tools, equipment and solid waste 
items on disposable surfaces, such as plastic sheets, 
when not in use. 
Notify radiological contiol personnel of alarming or 
faulty radiological control equipment (X76S2). 
Notify radiological control personnel (X7497) of off-
site occupational radiation exposures so that worker 
dosimetry records can be updated. 
PRIOR TO ENTERING AREA 

Assure that you are mentally alert and in physically 
sound condition. 
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-Limit the amount of material taken into contaminated 
areas to minimize radioactive waste and future 
decontamination. 
PPOM LEAVING AREA 

Properly remove Personal Protective Equipment and 
Clothing to minimize the spread of contamination. 
Frisk or be frisked for contamination (excluding 
tritium) when entering an uncontaminated area after 
exiting posted Contamination, High Contamination or 
Airborne Radioactivity Areas and associated 
Radiological Buffer Areas and notify radiological 
control personnel (3*7652) when contamination is found. 

124 Radiation and Risk T"»-"<"^»^~—• 
Due to the continuing concerns of many people related to low 
radiation exposure and health impacts, managers should be trained 
to deal with the perception of personnel concerning radiation 
risks. Managers and first-line supervisors should be sensitive to 
the fact that workers have to understand the fundamentals of 
radiation, its risks and their role in minimizing exposure. It is 
not sufficient to rely solely on regulatory limits for establish
ing or defining acceptable work practices and work environcvsnts. 

1. Appropriate personnel should receive training which is 
helpful in their dealing with workers who have anxiety about 
radiation. This training should include the following: 
a. Guidance on handling such personnel interactions 
b. Emphasis on being factual 
c. Fundamentals of communicating risks 
d. Importance of keeping management informed. 

2. Some personnel, such as those who may have internal 
deposition of radionuclides from prior years, are concerned 
about future exposures. Such instances warrant special 
attention on the part of the manager. Counseling with such 
personnel should be the preferred way to consider relevant 
factors. In some cases Special Control Levels (Article 216) 
should be applied. 

125 Conduct of Radiological Operations 
1. This Manual is consistent with the guidance in DOE 5480.19, 

•Conduct of Operations Requirements for DOE Facilities." The 
concepts of all chapters of DOE 5480.19 apply to the conduct 
of radiological control. 
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2. Managers at all levels are expected to be involved in the 
planning, scheduling and conduct of radiological work. 
Assurance of adequate radiological safety should not be 
compromised to achieve production, reiaediation or research 
objectives. 

3. Supervisors should be technically knowledgeable and 
inquisitive and should ask questions of the work force con
cerning radiological work details to verify worke-
comprehension. 

4. Line managers should periodically monitor work areas to 
observe personnel at work and to identify radiological 
deficiencies and concerns. Frequent inspections and walk
through, including off-hours and weekends (where appropri
ate) , are essential to reinforce management expectations to 
t.he work force. 

5. Managers, supervisors and workers should be involved in the 
development of accurate, clear, written procedures for 
performing radiological work. If during the use of procedures 
a written requirement cannot be responsibly followed, the 
work should be stopped and guidance obtained. 

6. Supervisors and managers should encourage the work force to 
identify radiological protection deficiencies and concerns. 
Prompt action should be taken to address and eliminate iden 
tifisd issues and prevent recurrence. Retraining, indoctri
nation and procedure review are useful in addressing these 
issues. 

7. Managers and supervisors should establish working conditions 
that encourage improved radiological control. This includes 
temperature, humidity and lighting as well as the more 
difficult considerations of accessibility. Work conditions 
should be considered in planning work 

8- cleanliness and good housekeeping are essential. A good 
radiological protection program cannot exist in a sloppy, 
dirty workplace, cleaning up after operations should be 
automatic for each person. It is not reasonable to expect 
radiological control to be separated from the work 
environment; they go together. 

9. Subcontractors and subcontracted employees should be created 
the same as facility staff in the area of radiological 
matters, should have comparable training and shall meet the 
same requirements and expectations. 
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10. Conditions that could cause or promote the spread of 
contamination, such as a leaking roof or piping, should be 
identified and corrected on a priority basis. 

126 Improving Worker Awareness of Radiological Conditions 
In performing assigned duties within radiological areas, workers 
should be familiar with the area radiological conditions and be 
aware of the possibility that changes may occur due to unforeseen 
reasons. Although the conduct of radiological surveys is viewed 
as a traditional role of Radiological Control Technicians, exper
ience has shown that properly trained and qualified workers are 
capable of performing supplemental radiological surveys in the 
course of work and as part of the requirements of the RW& and RHP 
radiological protection program. This process results in exposure 
savings and improved contamination control. 
Specific examples of surveys that may he effectively performed by 
workers and result in exposure reductions include self-monitoring 
of dose rates during High Radiation Area entries and the monitor
ing of tools and equipment for contamination cs a qualitative 
check during work under an RKA or RWP. The performance of legal 
record surveys such as release surveys remains the responsibility 
of the EH&S Organization. 
127 Critiques 
It is LBNXJ'S desire and expectation, based on concern for the 
safety and well-being of workers and the general public, that 
radiological work practices be continually scrutinized and 
questioned so that opportunities for improvement can be 
identified, assessed and applied. 
A formal critique process should be established to obtain 
pertinent facts following an unusual radiological situation or at 
the satisfactory conclusion of a new or unusual operation 
involving radiological controls. This process complements the 
Occurrence Reporting and Processing System CORPS). The process 
should be used to quickly establish facts in chronological order 
so that the underlying reasons or causes for the success or 
failure are well understood. Work force participation should be 
encouraged. Critiques are a management tool and should not be 
used to "fix blame" or "shoot the messenger.* 

128 Facility Modifications and Radiological Design Considerations 
1. Radiological control performance is affected by human 

performance and engineered design features. The LBNL RCM 
primarily addresses the way people operate and use existing 
facilities and sites. General design criteria for new 
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facilities and major modifications to existing facilities are 
contained in 10 CER 835.1001(a & b) and DOB Order 6430.1A. 
These requirements specify that the primary methods for 
lmHnt-nlTviTig radiation exposure AiiMt\ ̂ hnlT be physical design 
features (e.g., containment, remote handling, ventilation, 
and shielding). For specific activities wiere use of physical 
design features are demonstrated to be impractical, admini
strative controls and procedural requirements shall be used 
to maintain radiation exposures AIASa. In addition, the 
following radiological control design criteria are provided 
for new facilities and major modifications to existing 
facilities: 
a. Individual worker dose shall be ALARA. Optimization 

methods shall be used to assure that occupational 
exposure is maintained JUUUta in developing; and justify
ing facility design and physical controls (10 CIS 
835.1002(a)). The design objective for controlling 
personnel exposure from external sources of radiation in 
areas of continuous occupational occupancy (2000 hours 
per year) shall be to maintain exposure levels below an 
average of 0.5 mrem { 5 microsieverts) per hour and as 
f=r below this average as is reasonably achievable. The 
design objectives for exposure rates for potential ex
posure to a radiological worker where occupancy differs 
from the above shall be MARA and shall not exceed 20 
percent of the applicable standards in 10 CFR 835.202 
(10 CFR 835.1002(b)). 

b. The design objectives for the control of airborne 
radioactivity shall be, under normal conditions, to 
avoid releases to, the workplace atmosphere and in any 
situation, to control the annihilation of such material 
by workers to levels that are ALAHAj confinement and 
ventilation shall normally be used (10 CFR 835. 
1002(c)). 

c. Efficiency of maintenance, decontamination , operations, 
and decommissioning shall be maximised (10 CFR 835. 
1002(d)). 

d. Discharges of radioactive liquid to the environment are 
covered by the provisions of DOE 5400.5 and should not 
degrade the groundwater 

e. Control of contamination should be achieved by 
containment of radioactive material 

f. Components should be selected to minimize the buildup of 
radioactivity 

f. Support facilities should be provided for donning and 
removal of protective clothing and for personnel 
monitoring, when required. 

g. Neutron quality factor of 20 for conditions of unknown 
spectra (or doubling of the neutron quality factor 
associated with known neutron energies) should be used 
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for design purposes. Design analyses based on these 
neutron quality factors are intended to be used to es
timate the additional construction cost that would 
result if the neutron quality factor was increased. The 
results of these analyses should be used to ascertain 
the economic JCeasibility for incorporating such 
modifications in the final design. 

2. Facilities currently under construction should be evaluated 
and the abovs criteria applied where practicable. 

3. Existing facility designs that have office space and 
lunchrooms or eating areas within Radiation Areas, High and 
Very High Radiation Areas, Contamination and High Contamina
tion Areas, Airborne Radioactivity Areas, Radioactive 
Material Areas and Radiological Buffer Areas require priority 
attention. Generally: 

a. Locating lunch rooms or eating areas, restrooms, 
drinking fountains, showers and similar facilities and 
devices is strongly discouraged within these areas 

b. Locating office spaces within these areas is strongly 
discouraged; to the extent that such space is essential 
to support radiological work, steps should be taken to 
preclude unnecessary occupancy. Office space that 
exists within an RKA should be free of radioactive 
material and posted accordingly. 
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PART 3 Improving Radiological Performance 
131 Radiological Performance Goals 
Goals are intended as a measure of and a motivation for 
improvement, not an end in themselves. These performance in
dicators are not to be viewed narrowly as numerical goals. These 
indicators should be used as tools to assist management in 
focusing their priorities and attention. The following are 
examples of goals that may be appropriate: 
1. Cf»11 ective Dose (nerson-rem) : This goal should be based upon 

planned activities and historical performance. 
2. Sltin and Personal Clothing Contamination OcnirrenCBS 

(number) : Personnel contaminations as well as release of 
radioactivity outside radioactive materials areas may 
indicate a breakdown of controls intended to prevent the 
spread of contamination. 

3. Tnj-jikres of Radioactive Material (number): Personnel intakes 
of radioactive material should be minimized and management 
should focus attention on any failure of the controls that 
results in intakes. 

4. Contaminated Area Within Buildings (square feet) : Operating 
with a smaller contaminated area results in less radioactive 
waste, fewer personnel contaminations and improved produc
tivity. The reduction of existing contaminated areas needs 
to be balanced by the recognition that this generates 
radioactive waste. Goals tor both should be correlated. 

5. Radioactive waste (cubic meters)• Minimizing the generation 
of radioactive waste reduces the environmental impact of DOE 
operations, helps reduce personnel exposure and reduces costs 
associated with handling, packaging and disposal. 

6. Liquid and Airborne Radioactivity Released (curias) : 
Minimizing effluents reduces the environmental impact of DOE 
operations and reduces the costs associated with remediation. 

232 Mmagirrmt of Radiological Performance Coals 
1. The LBNL DLD Operations should establish, approve and 

maintain a radiological performance goals program. Annual 
LBNL radiological ALARA performance goals are stated in 
Appendix IB. 

2. The performance goals should be measurable, achievable, 
auditable challenging, and meaningful in promoting 
improvement. 
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3. Coals need to be developed primarily by those responsible for 
performing the work. 

4. Radiological performance goals should be reviewed at least 
annually and revised as appropriate. Normally, more 
stringent goals should be set annually to reflect the im
proved radiological performance at the facility. Occasion
ally, a goal may be made less stringent to accommodate 
changes in work load or mission. 

133 Radiological Performance Reports 
1. The Radiological Control Manager should provide a periodic 

summary report to the DLD Operations for annual collective 
dose. This report is suggested to be monthly but should not 
be less frequent than quarterly. This report should include 
at least the radiological performance goals (LBNL site ALARA 
goals) established in accordance with Article 131. Examples 
of indicators that can provide a more detailed analysis of 
performance are identified in Table 1-1. These indicators 
may be used by EH6S for tracking and trending for the twelve
month period. 

2. The Dosimetry Office should provide radiation exposure 
information, such as supplemental dosimeter readings, to 
supervisors and managers on a frequent enough basis to permit 
priority management of exposure control. The frequency 
should be consistent with the nature of the workload and the 
radiation exposure potential. 

3. To promote worker awareness of their radiation exposure 
status, selected indicators related to their work group 
should be posted in the workplace. 
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Table 1-1 Examples of LBKL Radiological Performance Indicators 

Exposure control 
a. Collective dose in person-rem 
b. Average worker dose in rem 
c. Maximum dose to a worker in rem 
d. Number of unplanned exposures resulting in doses 

greater than the Administrative Control Level 
e. Number of dose assessments for lost or damaged 

dosimeters 
Personnel contamination 

a. Number of skin and personal clothing contaminations 
b. Number of contaminated wounds 
c. Number of facial contaminations 

Control o£ Internal exposure 
a. Number of new confirmed depositions 
b. Number of airborne events 
c. Number of alarms on airborne monitors (actual and 

false) 

Control of contaminated areas in operational areas 
a. Number of Contamination and High Contamination Areas 
b. Area of Contamination Areas in square feet 
c. Area of High Contamination Areas in square feet 
d. Number of wipes in excess of Table 2-2 in areas that 

radioactive material is not anticipated. 
Minimization of radioactive waste 

a. Volume and activity of radioactive waste in cubic feet 
and curies, respectively 

b. Number of cubic feet not subject to volume reduction by 
incineration, coi.ipaction or other means 

Control of radioactive discharges 
a. Activity of liquid radioactivity discharges in curies 
b. Ac^vitey_^f_a^rborne_^ad^oac^i^ey_jischarges in curie3 

134 Assessments 
Assessment, as used in this Manual, refers to the process of 
providing independent feedback to senior line managers to indicate 
the adequacy of the Radiological Protection Program (RPP). 
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2. Managers, supervisors and workers should look upon 
assessments as helpful. It is desirable to approach 
assessments with nothing to hide and with the radiological 
control program as an open book. Results of assessments 
should be incorporated into the ongoing process of improving 
radiological control. 

3. Managers should encourage the positive view that identifying 
even minor deficiencies represents an opportunity for further 
improvement. The number of deficiencies do not in themselves 
measure the overall quality of the radiological protection 
program. A prioritization system to implement actions for 
resolving the deficiencies should be implemented. 

4. In developing corrective action plans for assessment 
activities, managers should address basic underlying reasons 
for the identified deficiencies or concerns, not just the 
specific symptoms identified by the reviewer. 

5. Feedback on findings from assessments, root-cause analyses, 
status of corrective actions and adherence to action plan 
schedules should be frequently provided to management. 

135 Workplace Imtenms 
1. Management initiatives to facilitate the expression of 

concerns on the part of the work force, to address such 
concerns and to solve them are strongly encouraged to ensure 
the proper respect for and understanding of radiation. 

2. A radiological awareness reports system should be established 
an part of Division Safety Committees and supported by 
management. To enhance work force awareness, the program 
should encourage continuous evaluation and improvements, 
track resolution of concerns, provide feedback to employees, 
and post results and trends. This system may be integrated 
with similar reporting systems for other than radiological 
concerns. 
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136 Internal Exposures 
Control and prevention of internal exposure from long-lived 
radionuclides in the workplace present special challenges to a 
radiological protection program and warrant particular attention. 
Due to the difficulty of measuring transuranic uptakes that result 
in low doses, specific actions are required to minimize the risks 
of internal exposure. 

Administration of internal dose assessment is costly in dollars 
and worker time- Control and analysis of samples is also more 
complicated than the elements of external dosimetry. 
In order to minimize internal exposures, managers should take 
deliberate actions to control contamination at the source and 
reduce Airborne Radioactivity, Contamination and High Contamina
tion Areas. Work should be planned to avoid the routine use of 
respiratory protection devices. Internal exposures should be 
reduced to the minimum practicable level and the following should 
be considered: 

Workers may be exposed to unanticipated levels of elevated 
airborne radioactivity. Collecting representative airborne 
radioactivity samples and the time required for technicians 
or automated instruments to determine the airborne 
concentration of radionuclides may contribute to worker 
intakes of radioactivity. 
If controls fail, internal depositions of radionuclides can 
occur in a short period of time. 

• The continued exposure of workers to airborne radioactivity 
over extended periods of time can create worker concerns. 
Doses from some internal radionuclides are difficult to 
measure. Although some radionuclides, such as cesium and 
tritium, can be readily measured at levels that produce only 
a few mrem, some long-lived radionuclides, like plutonium, 
require years for accurate measurements of hundreds of mrem. 

• Medical intervention, such as the administration of blocking 
and chelating agents, to mitigate internal deposition adds 
risks by introducing additional chemicals into the body. 
Sampling of body excretions and whole-body or organ counting 
techniques encourage worker perceptions of internal exposure 
significance. 
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137 Neutron Exposures 
Neutron exposures have the following characteristics which require 
attention: 

The specific biological effects of neutrons are not as well 
understood as the effects of gamma's. 

Neutron dose equivalent is more difficult to assess than 
gamma dose equivalent. 

As a result, those sites and facilities with neutron radiation 
should focus particular attention on minimizing collective neutron 
dose through setting aggressive goals (Article 131). 
138 ALARA Committee 

An ALARA Executive Ceomittee has bean established and meets at 
least annually. The membership inclinlaw managers and workara from 
tha line, the taohnlcal support organization and the K86S 
Organisation. Tha ALARA Xxecutive Committee should make recom
mendations to management to improve progress toward minimizing 
radiation exposure and radiological releases. Tha Committee should 
receive as mltrlimni tha recommendations, reviews and audits of tha 
ALARA Working Committee and should review tha ovarall conduct of 
tha Radiological Protection Program (10 O H 835.101(c)). St is 
more effective if a line manager, such as Director of Operations, 
Research, or Maintenance serves as the Chair. 

An ALARA Working Committee has been established and meets at least 
quarterly. The Committee should evaluate items such as construc
tion a>?d design of facilities and systems, planned major modifica
tions or work activities, ss well as experimental test plans for 
exposure, waste and release minimization. The Committee should 
also review the results of all reviews and audits, both internal 
and external (10 CFR 835.101(0}). 
The As-Low-As-Reasonably-Achievable (ALARA) process of reducing 
radiation exposures is a fundamental requirement of every 
radiological protection program. There is considerable leeway in 
determining how far is reasonable. Reducing exposure is desirable 
because of the direct relation to the health and safety of workers 
and the public. Reducing radiation exposure improves the quality 
of the workplace and in the long run saves resources. 
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PART 4 LBNL Radiological Protection Organization 
141 Radiological Protection Organization 
1. A Radiological Protection Program, within the EH&S 

Organization should be established to provide relevant 
support to line managers and workers. To effectively func
tion, the radiological programs with in the EH&S Organiza
tion should be independent of the line organizational element 
responsible for production, operation or research activities 
and should have an equivalent reporting level. A single, 
dedicated Radiological Protection Program within the EH&S 
Organization for LBNL should be sufficient. The senior EH&s 
manager responsible for operations at LBNL should have 
assigned dedicated radiological protection personnel. Con
sistency of radiological protection is critical. It is not 
the intent of this Manual to duplicate organizations but to 
use personnel in a more effective manner in workplace 
situations. 

2. Radiological protection personnel shall monitor adherence to 
the requirements of 10 CFR 835 and be available to the 
facility line manager for radiological support to the work 
force. To effectively function in this capacity, they should 
effectively respond to the day-to-day priorities of facility 
managers. To ensure independence in making correct 
radiological decisions, the radiological protection programs 
should be accountable to the EHSS Manager. 

3. The Radiological Control Manager heads the Radiological 
Protection Program and is responsible for and should 
establish a high quality radiological protection program. 

4. The Radiological Control Manager shall have access to the 
senior site executive for radiological protection matters. 

142 Radiological Control Manager Qualifications 
1. The Radiological Control Manager should be an experienced 

professional in radiological protection and be familiar with 
the design features and operations of the facility that 
affect the potential for exposures of persons to radiation. 

2. The Radiological Control Manager should have the technical 
competence and experience to establish radiological protec
tion programs and the supervisory capability to direct the 
implementation and maintenance of radiological protection 
programs. 

3. The' Radiological Control Manager should have a minimum of a 
bachelor's degree or the equivalent in science or 
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engineering, including some formal training in radiological 
control. Advanced academic degrees can count as experience 
where course work related to radiological control is in
volved. At least three years of professional experience 
should be in applied radiological protection work. Certifi
cation by the American Board of Health Physics provides 
equivalency to the above. 

4. In situations where the most effective manager for this 
position does not satisfy the above qualifications, special 
arrangements should be made. 

5. Management should consider providing persons assigned to or 
being considered for the Radiological Control Manager a 
structured program leading to certification by the American 
Board of Health Physics. 

143 Radiological Control Organisation Functions sad Staffing 
1. The senior staff for the Radiological Protection Program 

should include health physicists and other professionals with 
four-year degrees in science or engineering. -A continuing 
training program shall be established. Pursuit of certifica
tion by the American Board of Health Physics for senior and 
professional staff members is encouraged. 

2. Radiological support personnel provide health physics and 
radiological engineering, dosimetry, bioassay, independent 
oversight, instrumentation and calibration functions. These 
personnel should have technical qualifications pertinent to 
their assigned duties. 

144 Relationship Between Radiological Control Technicians and 
Workers 
Radiological Control Technicians and their supervisors perform the 
functions of assisting and guiding workers in the radiological 
aspects of the job. 
1. Radiological workers should be sufficiently qualified to 

recognize questionable or deteriorating radiological con
ditions and seek advice from Radiological Control Technicians 
and their supervisors. 

2. Radiological Control Technicians and their supervisors shall 
have the responsibility and authority to stop work or miti
gate the effect of an activity if they suspect that the 
initiation or continued performance of a job, evolution or 
test will result in the violation of radiological control 
standards or result in imminent danger or unacceptable risk. 
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Workers through their supervisor also have stop work 
authority in accordance with Article 345. 

3. The actions or presence of radiological control personnel 
does not absolve the workers of their responsibility for 
properly conducting radiological aspects of the job. Radio
logical control personnel are not present to compensate for 
poor management of the work force and should not be required 
to do so. A poorly trained work force should participate in 
an accelerated training initiative. 

Ids marginal Radiological Control Performance 
1. When radiological protection performance is less than 

adequate, perfozznance must be improved. Consideration should 
be given to strengthening line management and the Radio
logical Protection Program staff to provide adequate 
radiological control. 

2. In cases where the work force does not have the required 
level of sensitivity for radiological work practices, 
additional management attention is needed to assure the 
proper outcome. Line management should be held accountable 
for implementation of the Radiological Protection Program. 
Initial actions should include: 
a. More direct line supervision in the work space 
b. Curtailment of work schedules 
c. Deferral of work 
d. Addition of extra radiological control personnel 
e. Conduct of additional training. 

3. When the workers and supervisors achieve the proper level of 
radiological performance, the number of radiological control 
personnel should be reevaluated. 
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PART 5 DOE Management 
This section is to provide reference information about the DOE and 
the DOE RCM to LBNL Users 
151 Program Office 
1. Secretarial Officers are -responsible for the establishment 

and maintenance of radiological control programs for activi
ties under their cognizance, and are accountable for the 
quality and performance of radiological work conducted at 
their assigned sites. 

2. Each Secretarial Officer shall designate a person who can be 
the Program Office focal point on radiological control 
matters with the DOE Operations Office and applicable Field 
Office Managers, counterparts within DOE and the contractor 
organizations. This person is referred to in this Manual as 
the Radiological Control Program Advisor. 

152 Operations Offices and Applicable Field Offices 
1. Managers of Operations Offices and the Rocky Flats and 

Fernald Field Offices are responsible for the line management 
function of conducting day-to-day oversight of contractor 
activities, including monitoring the quality and performance 
of radiological work. 

2. Managers of Operations Offices and the Rocky Flats and 
Femald Field Offices shall designate a person to be respon
sible for providing radiological control program oversight, 
which includes appraisals, surveillance and monitoring of 
performance, interacting routinely with the Radiological 
Control Program Advisors of the affected DOE Program Offices, 
assisting the DOE field line organization in the use of this 
Manual and interacting on a periodic basis with counterparts 
at other sites. 

153 Department: Policy 
The Assistant Secretary for Environment, Safety and Health (EH) is 
responsible for promulgating and maintaining the overall DOE 
policy and standards with respect to radiological health and 
safety. EH is also responsible for periodically revising the DOE 
Radiological Control Manual to make corrections or improvements to 
the document. Subject matter experts within EH for areas such as 
radiological health effects, health physics, dosimetry, instrumen
tation, training and radiological controls should be relied upon 
by other DOE elements for technical support in addressing problems 
or unique situations. 
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154 Department Independent Radiological Control Performance 
Oversight 
The Office of Environment, Safety and Health carries out its 
responsibility to provide independent radiological control pe: • 
formance oversight, on behalf of the Secretary of Energy, through 
various means, including the following: 
1. Uses the Radiological Control Manual as its basis document. 
2. Assesses DOE Program, Operations, and applicable Field Office 

performance of their line management responsibilities for 
implementing and maintaining radiological controls as 
detailed in 10 CFR 83S. 

3. Assesses contractor performance against the requirements of 
10 CFR 835. 

155 Radiological Control Coordinating Ccnmittea 
1. The DOE Headquarters Radiological Control Coordinating 

Committee shall, as a minimum, consist of the Radiological 
Control Program Advisors from the Offices of Defense 
Programs, Energy Research, Environmental Restoration and 
Haste Management and Nuclear Energy along with representa
tives from the Offices of Environment, Safety and Health and 
Field Management. A charter for this committee shall be 
approved and its performance monitored by the Deputy 
Secretary. A Chairperson shall be designated by the Deputy 
Secretary and should be appointed foi a minimum of one year. 

2. The Radiological Control Coordinating Committee is expected 
to receive and review suggestions, concerns and comments from 
its individual members. Operations Offices and contractors. 
The Committee shall function in a collective manner to 
promote a consistent and uniform emphasis in the direction 
and implementation of this Manual. Communications with the 
Radiological Control Coordinating Committee should follow 
standard administrative and reporting channels. 

3. The Radiological Control Coordinating Committee should meet 
at least quarterly and more frequently during periods of 
transition. Secretary and should be appointed for a minimum 
of one year. 

4. Radiological Control Coordinating Committee meetings should 
include representatives from Operations Offices and recogn
ized industry experts from outside the Department. The 
interaction with non-DOE professionals enhances the awareness 
of state-of-the-ai technology and practices. 
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156 DOS Employees in the Workplace 
DOE employees at a DOE site or facility are subject to and shall 
adhere to the provisions of 10 CFR 835. 
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PART 6 Summary of Responsibilities 
1S1 Department of Energy 
1. Assistant Secretary for Environment, Safety and Health (EH) 

a. Rsview and update RCM provisions and incorporate lessons 
learned and proposed changes for improvement by 
Contractors and DOE Field Offices. 

b. Promulgate and maintain the overall DOE policy and 
standards with regard to radiological health and safety. 
(1S3) 

c. Revise the RCM to incorporate corrections or imorovements. 
(153) 

2. Office of Environment, Safety and Health 
a. Provide independent oversight for radiological programs. 

<1S<5> 
b. Assess DOE Program and Field Office performance of their 

line management responsibility in radiation protection and 
implementation of the DOE RCM. (154.2) 

c. Assess LBNL performance in radiological protection against 
the requirements of 10 CFR 835. (154.3) 

3. Program Secretarial Officer (PSO) 
a. Establish and maintain radiological control programs for 

activities under their cognizance. (151.1) 
b. Assume accountability for quality and performance of 

radiological work performed at LBNL. (151.1) 
c. Designate a Radiological Control Program Advisor. (151.2) 

4. DOE Operations Office Manager 
a. Conduct oversight of LBNL activities as line management. 

(152.1) 
b. Designate a person to provide Radiological Protection 

Program(RPP) oversight and act as contact and coordinator. 

1-30 



LBNL RADIOLOGICAL CONTROL MANUAL January 1996 
TECHNICAL REFERENCE DOCUMENT 
Excellence in Radiological Control Chapter 1 

162 IiBNb Senior Sice Executive or Designs* 
1. Issue and endorse a site-specific RCM. 
3. Maintain and keep in a document control system the LBNL RCM. 

(114.3) 
4. Establish, approve, and maintain a radiological performance 

goals program, (132.1) 
5. Review radiological performance goals at least annually and 

revise as appropriate. (132.4) 
6. Have an established Radiological Protection Program. (141.1) 
7. Ensure access by the Radiological Control Manager for 

radiological control matters. (141.4) 
8. Hold line management accountable for implementation of the 

Radiation Protection Program. (121, 145.2) 
163 lane Management 
1. Establish and communicate high standards for performance of 

EH&S. (121.1) 
2. Document a commitment to excellence in radiological 

protection. (121.2) 
3. Assess EH&S knowledge and performance as a specific part of 

each person's performance evaluation (121.4). 
4. Require and approve radiological improvement goals. (121.8) 
5. Review and track progress of radiological improvement. 

(121.8) 
6. Ensure that a comprehensive and effective radiological 

protection training program is implemented (121.10) 
7. Control contamination at site origin. (121.11) 
8. Minimize radiation exposures to workers and the public. 

(121.11) 
9. Produce and display the "Worker Responsibilities" rules at 

appropriate access points and work areas. (123) 
10. Periodically monitor work areas, observe work practices, and 

identify radiological deficiencies and concerns. (125.4) 
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11. Involve workers in the development of procedures for 
performing radiological work. (125.5) 

12. Encourage the work force to identify radiological control 
deficiencies and concerns and provide corrective action. 
(125.6) 

13. Ensure that subcontractors and subcontracted employees are 
treated the same as LBNL staff, that they have comparable 
training, and that they meet the same requirements and 
expectations. (125.9) 

14. Identify and correct, on a priority basis, conditions that 
could cause or promote the spread of contamination. (125.10) 

15. Establish a formal process to obtain pertinent facts 
following an unusual radiological occurrence or at the 
satisfactory conclusion of a new or unusual operation 
involving radiological controls. (127) 

16. Implement a self-assessment program and prioritize correct 
actions to resolve deficiencies. (134.3) 

17. Address basic root causes in developing tho corrective action 
plan (CAP) for assessment activities. (134.4) 

13. Establish a Radiological Awareness System through Division 
Safety Committee. 

19. Ensure that the EH&S Contamination Control Program is 
effective in reducing contamination and minimizing 
radiological areas. (136) 

20. Plan work to avoid routine use of respiratory protective 
equipment. (136) 

21. Reduce internal exposure to the minimum practical. (136) 
164 Radiological Control Manager 
1. Interpret the requirements of Che RCM for line managers, 

workers and radiological protection staff. 
2. Use performance indicators and performance measures as tools 

to inform and to provide focus for management on radiological 
protection program issues. (131) 

3. provide a periodic report to the LBNL O L D Operations on the 
status of the radiological performance goals. (133.1) 
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4. Use radiation exposure data and other pertinent information 
to evaluate the effectiveness of the radiological protection 
program. 

5. assist in functional audits for radiological protection of 
programs and internal audits of the Radiation Protection 
Program 

6. Be available to line managers for radiological support to the 
work force. (141.2) 

7. Be responsible for assessing the quality of the Radiological 
Protection Program. (141.3) 

8. Establish a continuing training program for the senior staff 
of the radiological protection organization. (143.1) 

165 AliAHA Committees 
1. Make recommendations to management to improve progress toward 

minimizing radiation exposure and radiological releases. 
(138) 

2. Evaluate construction and design of facilities and systems, 
planned major modifications or work activities, and waste and 
release minimization. (138) 

3. Review the conduct of the Radiological Protection Program. 
(138) 

1S6 Quality Assurance Organization 
1. Oversight of LBNL Assessment Program. (134.1) 
2. Participate in LBNL RPP assessment 
167 Employees 
1. Be responsible for understanding that proper radiological 

control is an integral part of the daily duties. (122.1) 
2. Observe the "Worker Responsibilities" posted rules. (123) 
2. Stop work and obtain guidance if a written requirement in a 

procedure cannot be responsibly followed. (125.5) 
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Appendix 1A 
EH&S Organizational Chart 

Environment, Health & Safety Division 
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Appendix IB 

Radiological AURA Performance Goala FY 96 

1. Annual Collective Personnel Exposure 
2. Reportable radiological 

occurrences 
3. Public Exposure Control Level 

A. Cubic meters of Radioactive Waste 
generated 

5. Environmental Emissions from LBNL 
Honnal Operations 

Liquid, Alpha {sanitary sower): 

Liquid, Beta (sanitary sewar, excluding Tritium) 

Liquid, Beta (sanitary sewer. Tritium): 

Aerosol, Alpha: 

Aerosol, Beta (excluding Tritium): 
Aerosol, Beta (Tritium): 

< 6 person rent 
< 5 per annum 

< 3.0 mrera 
(Pending approval) 

< 20 m3 
(Pending approval) 

(Pending Approval; 

< 1.5x10-8 nci/ml 

< SxlO"8 llci/ml 

< 2xl0" 5 Uei/ml 

< SxlO"9 | lc i /aa 

< SxlO - 8 Uci/ml 

< 125 curies 
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PAS? 1 Administrative Control Levels and Dose Limits 
The DOE'S objective is to maintain personnel radiation exposure 
well below regulatory dose limits. To accomplish this objective, 
challenging numerical Administrative Control Levels are 
established below the regulatory limits to administratively 
control and help reduce individual and collective radiation dose. 
In general, efforts to reduce individual dose should not be 
allowed to cause a concurrent increase in collective dose. These 
control levels are multi-tiered with increasing levels of 
authority required to approve higher Administrative Control 
Levels. 
The committed effective dose equivalent is used to assign 
internal dose received by personnel at LBHL. The 
committed affective dosa equivalent is the resulting sum 
of the committed dose equivalents calculated to various 
tissues in the body, each multiplied by the appropriate 
weighting factor to be received by a tissue or organ from 
internally deposited radionuclides over a 50-year period 
after intake (10 era 835.2) 

Unless otherwise indicated, administrative, lifetime and 
special oontrol levels and dose limits ara stated in tanas 
of the Total Effective Dose Equivalent which is the sum of 
the doses received from internal and external sources (10 
CFB 835.203(a)). 
211 Administrative Control Level 
1. A DOE Administrative Control Level of 2,000 mrejn per year per 

person is established for all DOE activities. Approval by 
the appropriate Secretarial Officer or designee shall be 
required prior to allowing a person to exceed 2,000 mrem. 

2. The Administrative Control Level established by LBNL based 
upon an evaluation of historical and projected radiation 
exposures, work load and mission is 500 mresi(5 mSv). This 
control level is reevaluated annually. The choice of 
Administrative Control Level is based on LBNL ALARA Goals and 
programmatic work load and type. 

3. For most facilities, an annual facility Administrative 
Control Level of 500 mrem or less should be challenging and 
achievable. 

id. - wa .p*rsoa£*hjUi5Jw>tt22Qw "• 
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212 Lifetime Control Level 
1. To administratively control a worker's lifetime occupational 

dose, a Lifetime Control Level of N rem shall be established 
where H is the age of the person in years. Special Control 
Levels (Article 216) shall be established for personnel who 
have doses exceeding N rem. 

2. The internal contribution to lifetime occupational dose from 
intakes prior to January 1, 1989, should be calculated in 
terms of either cumulative annual effective dose equivalent 
or committed effective dose equivalent. The internal 
contribution to lifetime occupational dose should continue to 
be reassessed as further bioassay results and improved 
methods for assessing internal dose become available. 

213 Radiological Worker Dose Limits 
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2. Radiological workers from other DOE or DOE contractor 
facilities may receive occupational exposure as a 
radiological worker if they: 
a. Have received documented radiation safety 

training, such aa LBHL General Employee 
Radiological Training (GERT) (10 CFK 
835.901(a)). 

b. Provide record of current Radiological Worker 
training (10 CPR 835.902) 

c. Receive site-specific Radiological Worker training at 
the facilities where they will be working 

d. Provide their radiation dose records for previous years 
and written estimates, signed by the individual, for the 
current year. 

3. Proposed usa of the Plannad Special Exposure (PSE) 
must naat all requirements apacified in 10 CFR 
835.204. PSE shall be considered only in extraordinary 
situations, when alternatives aza unavailable or 
impractical, and whan the following requirements have 
been met: 
a. The proposed activity baa bean reviewed by tho 

Radiological Control Manager and sutnitted by the 
senior site executive to the lead Secretarial 
Officer £<-..- approval. 

b. The proj-ojt«d activity has joint written approved by the Pjcretarial Officer and the Assistant 
Secretary for Environment, Safety and Health. 

c. The individuals doaa from all previous planned 
special exposures and all doe.i in excess of 
occupational dose lis its shall be determined. 

4. Emargency exposure limits are not Planned Special 
Exposure limits. Guidelines for emorsroney exposures 
are provided in Appendix 2A (10 CFR 035.1302). 
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Notes: 
1. Internal dose to the whole body shall be calculated as comtdtted effective dose 

equivalent. Tbc cocmitted effective dose equivalent is the resulting sum o£ the 
ecmutted dos* equivalents calculated to various tissues in the body, each nultipHed 
by the appropriate uoighting factor to bo received by a tissue or organ troa\ 
internally deposited radionuclides over a 50-year period after intake (10 CFR 835.2 i 
So© Appendix 2B for the weighting factors to be used in converting organ dose 
equivalent to effective dose equivalent for the whole body dose (10 CFR B3S.203{b>K 

2. Tfee annual liadt of exposure to "any organ or tissue" is based en the committed dose 
to that organ or tissue resulting frcm internally deposited radionuclidas over a 50-
year period after intake plus any external effective dose equivalent to choc organ 
during the year (10 cnt 835.2). 

3. Scpoouies due to background, therapeutic and diagnostic nwdiral procedures, and 
voluntary participation in medical research programs shall nor. be included in »ith*»r 
occupational personnel radiation dose records or ossessanent of dose against the liaits 
in this Table (10 CFR 835.202(c)). 

4. See Appendix 2C for guidance on non-uniform exposure of che skin 410 CFR 63S.2Q5) . 
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214 Visitor Sose Linit 
Public visitors to DOE sites shall be limited to an annual 
radiation dose of 100 mrem from the sum of internal and 
external radiation sources (10 CFR 835.208). 
215 Embryo/Fetus Cose Limits 

1. The enployer shall provide the option of a mutually agreeable 
assignment of work tasks, without loss of pay or promotional 
opportunity, such that further occupational radiation 
exposure is unlikely. 

2. For a dealared pregnant worker who chooses to continue 
work involving occupational exposure: 
a. The dose limit for the embryo/fetus from 

conception to birth (entire gestation period) is 
500 mrem from the sum of exposures received from 
external sources, sources inside the mother, and 
sources inside the embnyo/fatue (10 CRt 
835.206(a)). 

b. Measures shall be taken to avoid substantial 
variation above the uniform exposure rate 
necessary to meet the 500 mrem limit for the 
Testation period Efforts should be made to avoid 
exceeding; 50 mrem per month to the declared 
pregnant worker (10 CFR 835.206(b)). 

3. If the dose to the embryo/fetus is determined to have 
already exceeded 500 mrem when a worker notifies her 
employes of her pregnancy, the worker shall not be 
assigned to tasks where additional occupational 
radiation exposure is likely during the remainder of 
the gestation period (10 CFR 835.206(c)). 

216 Special Control Levels 
Certain situations require lower individualized exposure control 
levels. In addition to considering recommendations from senior 
radiological control and medical officials, the contractor senior 
site executive should obtain advice from professionals in other 
disciplines such as human resources and legal in establishing 
Special Control Levels. The contractor senior site executive may 
wish to establish these Special Control Levels using a 
radiological health advisory group. 
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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 rent and should allow the person's lifetime 
occupational dose to approach N rem as additional 
occupational exposure is received. 

2. An employer should be attentive to special circumstances of 
employees, such as those undergoing radiation therapy, and 
establish Special Control Levels as appropriate. 
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PART 2 Contamination Control and Control levels 
Control of radioactive contamination is achieved by using 
engineering controls and worker performance to contain 
contamination at the source, reducing existing areas of 
contamination and promptly decontaminating areas that become 
contaminated. 

221 Personnel Contamination Control 

2. Monitoring for contamination should be performed using 
frisking equipment that under laboratory conditions can 
detect total contamination of at least the values specified 
in Table 2-3. Use of automatic monitoring units that meet 
the above requirements is encouraged. 

3. Personnel found with detectable contamination on their skin 
or personal clothing, other than noble gases or natural 
background radioactivity, should be promptly decontaminated 
as described in Article 541. 

222 Contamination Control Levels 
1. A surface shall be considered contaminated if either the 

removable or total radioactivity is detected above the levels 
in Table 2-3. If an area cannot be decontaminated promptly, 
then it shall be posted as specified in Article 23S and 10 
CFR- 835.603. Controls shall bo implemented commensurate 
with the physical and chemical characteristics of the 
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contaminant, the radio nuclides present, and the fixed 
and removable contamination (10 CFR 835.404(e)(2)). 

2. Surfaces exceeding the values of Table 2-3 for total 
contamination may be covered with a fixative coating to 
prevent the spread of contamination. However, reasonable 
efforts should be made to decontaminate an area before a 
coating is applied. A fixative coating should not be 
applied without the approval of the Radiological Control 
Manager. 

3. The conditions tor establishing and maintaining Fixed 
Contamination Areas exceeding the total radioactivity 
values specified in Table 2-3« include all of the 
following (10 CFR 835.404(d)): 
a. Radiological surreys snail be routinely performed 

to detect contamination that may become removable 
over time (10 CFR 835.404(d)(3)). 

b. A formal inventory shall be maintained of Fixed 
Contamination Areas 

c. Removable contamination levels shall be 
maintained below the applicable Table 2-3 values 
(10 CFR 835.404(d)(1)). 

d. markings indicating the status of the area shall 
be applied (10 era 835.404(d)(4) to tie surface 
or at an access point, to provide warning and 
instructions, e.g., 'Fixed Contamination, Notify 
Radiological Control Personnel Prior to Work". 
Signs, stencils, or other appropriate markings 
may be used in accordance with Article 231.2 

e. Markings shall be maintained in legible 
condition. 

f. Appropriate administrative procedures shall be 
implemented to control areas of fixed contami
nation (10 CFR 335.404(d)(5). Issues to be 
addressed should include access controls, fixa
tive coatings, monitoring techniques and free;. 

g. For fixative coatings, two layers of contrasting 
colors should be used to provide indication of 
wear and when a more fixative is required. 

h. Dose rates shall be, for unrestricted access, an 
individual is sot likely to receive an exposuro 
greater than 100 mrem in a year (10 CFR 
835.404(d)(2)). 

i. Posting in accordance with Article 234 and 10 CFR 
835.403 is not required, if conditions a through 
h of this article are net (10 CFR 835.404(e). 
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4. For contaminated soil that is not releasable in accordance 
with DOE 5400.S, a Soil Contamination Area shall be 
established that: 
a. Is posted as specified in Article 235. Posting should 

include instructions or special warnings to workers such 
as "Consult With Radiological Control Organization 
Before Digging" or "Subsurface Contamination Exists" 

b. Meets the requirements of Article 231.1 through 231.8. 
5.. Soil Contamination Areas may be located outside a 

Radiological Buffer Area. 
223 Airborne Radioactivity Control Levels 
1. Personnel should not be exposed unnecessarily to airborne 

radioactivity. Use of engineering and administrative 
controls to reduce the potential for internal exposure should 
be evaluated before allowing personnel, with or without 
respiratory protection, to enter areas with airborne radio
activity. Derived Air Concentration (SAC) values Sroia 
10 CPR 835 Appendices A and C ahall be used with this 
evaluation (10 CFR 835.209) 

2. Occupied areas with airborne concentrations of radioactivity 
that are greater than or potentially greater than 10 percent 
of a Derived Air Concentration shall be posted as specified 
in Article 235. For most radionuclides, air containing 10 
percent of a. Derived Air Concentration results in a committed 
effective dose equivalent of approximately 10 mrest if inhaled 
continuously for one work week. Values of Derived Air 
Concentrations are provided in 10 CFR B35. 
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ot CoaeajBiamtion valu»m 
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PART 3 Posting 
231 Posting Requirements 
1. Radiological posting shall be used to alert personnel to the 

presence of radiation and radioactive materials and to aid 
them in minimizing exposures and preventing the spread of 
contamination. Boundaries used for radiological control 
purposes are depicted in Figure 2-1. 

5. Postings should be maintained in a legible condition and 
updated based upon the results of the most recent surveys. 

7. In areas of ongoing work activities, the dose rate and 
contamination level or range of each should be included on or 
in conjunction with each posting as applicable. 

8. Postings at entrance points to areas of ongoing work 
activities controlled for radiological purposes should state 
basic entry requirements, such as dosimetry. Radiological 
work Permit (RWP) or Radiological Work Authorization (RWA) 
and respiratory protection requirements. 

9. Rope, tape, chain and similar barriers used to designate the 
boundaries of posted areas should be yellow and magenta in 
color. 
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10. Physical barriers should be placed so that they are clearly 
visible from all directions and at various elevations. They 
should not be easily walked over or under, except at identi
fied access points. These barriers shall be set up suoh 
that they do not impede the intended use of emergency 
exits or evacuation routes (10 CFR 835.501(e)). 

11. Posting of doors should be such that the postings remain 
visible when doors are open or closed. 

12. A radiological posting that signifies the presence of an 
intermittent radiological condition should include a 
statement specifying when the radiation is present, such as 
"CAUTION: RADIATION AREA WHEN RED LIGHT IS ON." 
Posting Controlled Areas 

2. The contractor may select the type of aicn used to 
avoid conflict with local security requirements (10 
CFR 835.602(b)). This selection should be approved by the 
DLD operations. 

23 3 Posting Radiological Suffer Areas 
Radiological Buffer Areas shall be established within Controlled 
Area to provide a secondary boundaries to minimize the spread of 
contamination and to limit doses to general employees who have not 
been trained as radiological workers. The need for Radiological 
Buffer Areas in conjunction with Radioactive Material Areas should 
be evaluated 
1. The size of the Radiological Buffer Area should be 

commensurate with the potential for the spread of con
tamination outside Contamination, High Contamination and 
Airborne Radioactivity Areas. At a minimum, the Radiological 
Buffer Area should include the area adjacent to any exit from 
and entrance to Contamination, High Contamination and 
Airborne Radioactivity Areas. 
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2. A Radiological Buffer Area is .lot required for High 
Contamination Areas or Airborne Radioactivity Areas that are 
completely within Contamination Areas. 

3. A Radiological Buffer Area established to limit exposure to 
external radiation should surround Radiation, High Radiation 
and very High Radiation Areas. The boundary for the 
Radiological Buffer Area should be established to limit radi
ation doses to general employees to less than 100 mrem per 
year. Radiological Buffer Areas need not be posted for 
external exposure control if other posted boundaries provide 
equivalent employee protection 

4. Posting of Radiological Buffer Areas shall be in accordance 
with Article 231 and contain the wording "CAUTION, 
RADIOLOGICAL BUFFER AREA 

5. The need for Radiological Buffer Areas around Radioactive 
Material Areas, Soil Contamination Areas, and Underground 
Radioactive Material Areas should be evaluated based upon 
the potential for the spread of contamination. 

Figure 2-1 
Establishing Posted Areas 

{Not included here.) 
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234 Posting Radiation Areas 

2. Dose rate measurements used for posting of Radiation Areas 
and High Radiation Areas should be made at a distance of 30 
centimeters from the radiation source or from any surface 
through which the radiation penetrates. For Very High 
Radiation Areas, the measurement should be made at 100 cm. 

3. Contact readings should be used to determine the need for 
posting Hot Spots. Measures taken to identify sources of 
elevated general area radiation levels while conducting 
routine radiation surveys should be sufficient to identify 
hot spot locations. Special surveys for the sole purpose of 
identifying hot spots should not be required. 

4. A label marking the location of the Hot Spot should be placed 
on or as near the spot as practical. The provisions of 
Article 231.7 through 231.11 do not apply to the Hot Spot 
posting. Posting of Hot Spots is not required in areas with 
general area dose rates greater than 1 rem/hr. 

5. The requirement for personnel dosimetry should be included on 
the sign 

6. The requirement for an RWP/RWA should be included either on 
or in conjunction with the posting. 

7. Dose received in an hour may be used as the criterion for 
posting (Column 2 of Table 2-4). In this table, the unit 
"rad" is associated with dose rates that pose an immediate 
danger. 
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235 rootlas Contamination, High Contmifination and Airborne 
Radioactivity Areas 

2. The requirement for an RWP or RWA should be included either 
on or in conjunction with each posting as applicable 

3. Derived Air Concentration (DAC) values for use with Table 2-4 
are found in 10 CFR 835 Appendix A, and are used for posting 
Airborne Radioactivity Areas. 
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336 Posting Radioactive Material Areas 

2. Radioactive Material Areas should be located within 
Controlled Areas. 

3. Radioactive Material Areas are not required when the 
radioactive material in any one location: 
a. Consists of ten or less sealed sources with half-lives 
less than 30 days or activities less than chose specified in 
Table 1 of DOS N 5400.9 (Extended by DOE N 5400.10) 
b. Is inside a contamination, high contamination, or 
Airborne 
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4. The definition of radioactive material and the requirements 
for labeling radioactive material are contained in Chapter 4 

337 Posting Underground Radioactive Material Areas 
1. Underground Radioactive Material Areas shall be established 

to indicate the presence of underground items that contain 
radioactive materials such as pipelines, radioactive cribs, 
covered ponds, covered ditches, catch tanks, inactive burial 
grounds, and sites of known, covered, unplanned releases 
(spills). 

2. Underground Radioactive Material Areas shall be posted 
•UNDERGROUND RADIOACTIVE MATERIAL." Posting should include 
instructions or special warnings to workers such as "Consult 
With Radiological Control Organization Before Digging" or 
"Subsurface Contamination Exists." The posting shall meet 
the applicable requirements of Article 231. 

3. Underground Radioactive Material Areas may be located outside 
Controlled Areas unless access is likely to result in 
individual doses greater than 100 mrem/year in a year from 
underground radioactive material. 

4. Underground Radioactive Material Areas are exempt from the 
entry and exit retirements of Chapter 3 when access is not 
likely to result in individual doses greater than 100 mren in 
a year. Article 333.1 provides entry requirements when 
access is likely to result in individual doses greater than 
100 arem in a year. 

238. Boating Soil Contamination Areas 
1. For areas with contaminated soil that is not releasable in 

accordance with DOE Order 5400.5, a Soil Contamination Area 
should be established that is posted in accordance with the 
requirements in Article 231.1 through 231.3. Posting should 
include the wording "Caution Soil Contamination Area" and 
instructions or special warnings to workers, e.g., "Consult 
With Radiological Control Personnel Before Digging" or 
"Subsurface Contamination Exists." 

2. Soil Contamination Areas may be located outside Controlled 
Areas if exposure to the material in the area is not likely 
to cause an individual to receive a dose in excess of 100 
mrem in a year 
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PART 4 Accidents and Emergencies 
241 General Provisions (10 CFR 835.1301) 
1. A general employee whose occupational exposure has 

exceeded any of the liaits specified in 10 CFR 835.202 
or 205 may be permitted to return to work in radio
logical areas during ehe current year providing? 
a. Approval ia obtained from LBln, management and 
Program Secretarial Officer 
b. Individual receives counseling on uonsequences 
of receiving additional occupational exposure 
c. The employee agrees to return to radiological 
work. 

2. All exposures exceeding the limits specified in 10 CFR 
835.202 or 205 shall be recorded in accordance with 10 
CFR 835.702, and in accordance with Departmental 
requirements for occurrence reporting and processing. 

3. Operations after an emergency or accidental exposure 
in exe&ss of the limits specified in 10 CFR 835.202 or 
205 may be resumed only with the approval of the DOE. 

242 Emergency Exposures (10 CFR 835.1302) 

1. The risk of injury to those individuals involved ia 
rescue and recovery operations shall be minimized. 

2. Operating management shall weigh actual and potential 
risks to rescue and recover individuals against the 
benefits to be gained. 

3. Rescue action that might involve substantial risk 
shall be performed by volunteers. 

4. The dose limits for individuals performing these 
operations are aiven in Appendix JA. (10 CFR 
835.1302(d). 

5. Each individual selected shall be trained in 
accordance with 10 CFR 835.902 and briefed beforehand 
of the know or anticipated hazards Co which the 
individual will be subjected. 
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3?art 5 Summary of Responsibilities 
251 Department of Energy 
1. Program Secretarial Officer (PSO) 

a. provide prior approval for any individual exceeding 2000 mrem in one year (211.1) . 
b. approve each use of the 10-rem Planned Special Exposure 

(10 CFR 835) 
2. Assistant Secretary for Environment, safety and Health 

(EH) approve each use of the 10-rem Planned Special 
Exposure. (10 CFR 835.204(a)(3)} 

3. Oakland Operations office approve the type of sign 
used for posting radiological and Controlled Aroao 
(10 CFR 835.601(b)). 

252 Senior Site Executive and Associate Laboratory 
Director for Operations 

1. Establish an annual facility Administrative Control Level and 
reevaluate annually (211.4). 

2. Provide prior approval for any individual exceeding the 
facility Administrative Control Level (211.4). 

3. Submit each proposed use of the 10-rem Planned Special 
Exposure to the lead PSO for approval (10 CPR 835.204(a)(21). 

4. Establish Special Control Levels for use in special 
circumstances (216). 

5. Approve the type of sign used to post Controlled Areas 
(232.2). 

253 Line Management 
1. Establish a Lifetime Control Level of N rem to control a 

worker's lifetime occupational radiation exposure (212.1). 
2. Establish Special Control Levels for personnel who have 

exceeded N rem lifetime dose (212.1). 
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254 Radiological Control Manager 
1. Review each proposed use of the 10-rem Planned Special 

Exposure (213.3a). 
2. approve the application of fixative coatings for 

contamination control (222.2). 
3. Provide prior approval for any individual exceeding the 

facility Administrative Control Level (211.4). 
255 Employees 
1. Notify the Dosimetry Office of medical exposures to radiation 

or radioactive material or accidental exposure of dosimeters 
to medical radiation sources for compliance with 10 CPR 
835.202(c). (216.3,4) 
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Appendix 2A 
Guidelines for Control of Emergency Exposures (10 CFR 
835.1302) 
In extremely rare cases, emergency exposure to radiation may be 
necessary to rescue personnel or to protect major property. 
Bnergency exposures may be authorized in accordance with the 
provisions contained in 10 CFR 835.1302. These doses are in 
addition to and accounted for separately from the doses received 
under the limits in Table 2-2. and 10 CFR 835.202 and 205 The 
dose limits for personnel performing these operations are listed 
below. 

DOSE LIMIT 
(Total 

Effective 
Dose 

Equivalent> 
ACTIVITY PEK-ORKED COHOITIOHS 

5 rems All 
10 rems Protecting major 

oropertv 
Only on a voluntary basis 
where lower dose limit 
not practicable 

25 rems Lifesaving or protection 
of large copulations 

Only on a voluntary basis 
where lower dose limit 
not oracticable 

>25 rems Lifesaving or protection 
of larae oosulations 

Only on a voluntary basis 
to personnel fully aware 
of the risks involved 

Katest 

1. The lens of the eye close liait should bo three dims Ch« listed values. 

2. The shallow dose limit, to the skin oi tho whole body and the extremities is ten tinea 
the listed values. 
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Appendix 2B 
Weighting Factors for Organs and Tlnaaaa (j,0 CgR 935.2) 

ORGANS OR TISSUES WEIGHTING FACTOR 
0.25 
0.15 
0.12 
0.12 
0.03 
0.03 
0.30 
1.00 

0.25 
0.15 
0.12 
0.12 
0.03 
0.03 
0.30 
1.00 

10 CFR 83S.2tb) Motes: 
1. Weighting factors as derined in XCRP Publication 26 and NCRP 

Report 91 are used to convert organ or tissue dose equivalent 
to"effective dose equivalent for the whole body. The 
effective dose equivalent is obtained by multiplying the 
organ dose by the weighting factor. For example, a 5 rem 
dose to the thyroid would be multiplied by the weighting 
factor 0.03 to yield 0.15 rem. 

2. "Remainder" means the five other organs or tissues with the 
highest dose (e.g., liver, kidney, spleen, thymus, adrenal, 
pancreas, stomach, small intestine and upper large 
intestine). The weighting factor of 0.3 results from 0.06 
for each of the five remainder organs. 

3. For the case of uniform external irradiation of the whole 
body, a weighting factor equal to 1 may be used in the 
determination of the effective dose equivalent (10 CFR 
835.203(c)). 
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Appendix 2C 
Non-Uniform Exposure of the Skin {10 CPR 835.205) 

Non-uniform exposures of the skin from x-rays , be ta r a d i a t i o n and 
rad ioac t ive mate r ia l s on the skin, including hot p a r t i c l e s sha l l 
be assessed and recorded as speci f ied i n the t ab l e below: 

AREA. OF I METHOD OF AVERAGING, ADDING TO OTHER SOSES 
SKIN RECEIVED, AND RECORDIKG NON-UNIFORM SKID DOSE 
IRRADIATED 

> 100 cm 2 
Averaged over the 100 cm 2 of skin receiving the 
maximum dose 
Added to any uniform dose equivalent also received 
by the skin 
Recorded as the annual extremity or skin (shallow) 
dose equivalent (H) 

2 10 cm 2 and 
< 100 cm 2 

Averaged over the 1 cm2 of skin receiving the 
nfflyJTmini dose (D), reduced by the fraction (f) which 
is the irradiated area in cm2 divided by 100 cm 2 

(i.e., H=fD) 
Added to any uniform dose equivalent also received 
by the skin 
Recorded as the annual extremity or skin (shallow) 
dose equivalent 

< 10 cm2 
Averaged over the 1 cm2 of skin receiving the 
maximum dose 
Mot added to any other dose equivalent, extremity or 
shallow dose equivalent (skin) recorded for the 
annual dose equivalent 
Recorded in a person's radiation dose record as a 
special entry I 
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PART 1 Planning Radiological Work 
311 Requirements 
Technical requirements for the conduct of work, including design, 
construction, modifications, operations, maintenance and 
decommissioning, shall incorporate radiological criteria to ensure 
safety and maintain radiation exposures ALARA. For ALARA to be 
effective, consideration should be given to both individual as 
well as collective dose. 

>8^sva£a0a;^,),jg ..:eBM*,^-'.w.'---'i: ^*-:r-*---.\'7:-?.-.«& .•• -..-••••>. • .;. •., 
To accomplish this, the design and planning processes should 
incorporate radiological considerations in the early planning 
stages. The checklist in Appendix 3A is helpful in reducing 
occupational radiation exposure.. 
312 Planning for Design, Maintenance, Operations and 

Modifications 
1. Design, maintenance and modification plans and procedures 

snail be reviewed to identify and incorporate radiological 
requirements, such as engineering controls and dose and 
contamination reduction considerations. Performance of this 
review is the responsibility of line management, with support 
and concurrence from the EH&S Division. 

2. For routine tasks, such as surveillance, tours and minor 
nonradiological maintenance, performance of the above review 
and documentation of identified radiological requirements may 
be conducted as part of the Radiological Work Permit process 
(see Article 321). 

3. The LBNL RCM trigger levels requiring formal radiological 
review of nonroutine or complex work activities. 
a. Estimated individual or collective dose greater than 

1000 mrem (10 mSv). 
b. Predicted airborne radioactivity concentrations in 

excess of one times the DAC or an integrated exposure of 
400 DAC hours. 

c. Work area removable contamination greater than 100 times 
the values in Table 2-3 

d. Entry into areas where dose rates exceed 1 rem in an 
hour. 
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e. Potential radioactive releases to the off-site 
environment that exceed 1 mrem. 

4. Tasks with the potential to exceed the above trigger levels 
shall undergo a formal, documented radiological or ALARA 
review. At a minimum, this review should consider the 
following: 
a. Inclusion of Radiological Control Hold Points in the 

technical work documents 
b. Elimination or reduction of radioactivity through line 

flushing and decontamination 
c. Use of work processes and special tooling to reduce time 

in the work area 
d. Use of engineered controls to minimize the spread of 

contamination and generation of airborne radioactivity 
e. Specification of special radiological training or 

monitoring requirements 
f. Use of mock-ups for high exposure or complex tasks 
g. Engineering, design and use of temporary shielding to 

reduce radiation levels 
h. Walkdown or dry-run of the activity using applicable 

procedures 
i. Staging and preparation of necessary materials and 

special tools 
j. Maximization of prefabrication and shop work 
k. Review of abnormal and emergency procedures and plans 
1. Identification of points where signatures and second 

party or independent verifications are required 
m. Establishment of success or completion criteria, with 

contingency plans to anticipate difficulties 
n. Development of a pre-job estimate of collective dose to 

be incurred for the job 
o. Provisions for waste minimization and disposal, 
p. Review of potential accident situations or "unusual 

occurrences". 
5. Radiological requirements identified as part of the above 

radiological review should be documented in the job plans, 
procedures or work packages. 

6. Radiological work anticipated to exceed individual or 
collective dose criteria established in the L3NL RCM should 
be reviewed and approved by the ALARA Committee. 

7. optiaixation method* shall bs uaad to aaaurs that 
occupational exposure ia maintained ALARA in 
developing and justifying facility d*sign and physical 
controls{10 CFR 835.1003(a)). These techniques, including 
cos't-benefit analysis, represent a fundamental part of 
radiological design analysis and work review. For review of 
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minor activities or design modifications with low associated 
doses, a cost-benefit evaluation is an intrinsic part of the 
engineering review process and a detailed evaluation is not 
necessary. For review and planning of major tasks or 
facilities involving higher collective dose expenditures, a 
detailed and documented evaluation shall be performed. 

313 Infrequent or First-Time Activities 
At those facilities with routine, recurring process operations, 
special management attention should be directed to radiological 
activities that are infrequently conducted or represent first-time 
operations. Planning for such activities should include: 

Senior management review directed toward anticipation of 
concerns and emphasis and specification of protective 

1. Formal radiological review in accordance with Article 312.4 
2. 

measures 
3. Review and approval by the ALARA Committee 
4. Enhanced line and Radiological Control management oversight 

during the initiation and conduct of the work. 
314 Temporary Shielding 
1. The installation, use and removal of temporary shielding 

should be controlled by procedure. 
2. The effects of the additional weight of temporary shielding 

on systems and components should be evaluated and established 
to be within the design basis prior to installation. 

3. Installed temporary shielding should be periodically 
inspected and surveyed to verify effectiveness and integrity. 

4. Radiation surveys should be performed during the alteration 
or removal of installed temporary shielding. 

5. Installed temporary shielding should be visibly marked or 
labeled with the following or equivalent wording: "Temporary 
Shielding - Do Not Remove Without Permission from the 
Radiological Control Manager." 

6. installed temporary shielding should be periodically 
evaluated to assess the need for its removal or replacement 
with permanent shielding. 

7. Shielding used as part of bench-top activities (e.g., vial 
shields, shadow shields used in fume hoods, etc.) are exempt 
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from the recommendations of this article requirement unless 
specifically addressed in the RWA or RWP. 

315 Technical Work Documents 
1. Technical work documents, such as procedures, work packages, 

or job or research plans, should be used to control hands-on 
work with radioactive materials. Technical work documents 
are not required for incidental or routine work activities 
that involve a low potential of worker exposure or workplace 
contamination, such as the collection of trash or used 
protective clothing. 

2. Technical work documents used to control radiological work 
activities should be reviewed and approved by the EH&S 
Organization. 

3. Radiological Control Hold Points should be incorporated into 
technical work documents for steps that require action fay the 
EH&S Division to prevent radiation exposures in excess of 
Administrative Control Levels, high airborne radioactivity 
concentrations, or the release of radioactivity to the 
environment. 

316 Minimisation of Internal Exposure 
The minimization and control of internal exposure as discussed in 
Article 136 should be conducted in accordance with the following 
hierarchy of controls: 
1. Physical Design Features and Engineering controls, (e.g., 

containment of radioactive material at the source wherever 
practicable), shall be the primary method of minimizing 
airborne radioactivity and internal exposure to workers (10 
CFR 835 1001(a)). 

2. Administrative controls (?-0 CFR B35.1001(b))• which 
nay include, but axe not limited to access 
restrictions and the use of specific work practices 
designed to minimize airborne radioactivity, shall be 
used only as a secondary method to minimize worker 
internal exposure. 

3. When engineering and administrative controls have been 
applied and the potential for airborne radioactivity still 
exists, respiratory protection should be used to limit 
internal exposures. Use of respiratory protection should be 
considered under the following conditions: 
a. ' Entry into posted Airborne Radioactivity Areas 
b. During breach of contaminated systems or components 
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c. Work in areas or on equipment with removable 
contamination levels greater than 100 times the values 
in Table 2-3 

d. during work on contaminated or activated surfaces with 
the potential to generate airborne radioactivity. 

4. The selection of respiratory protection equipment-, should 
include consideration of worker safety, comfort and 
efficiency. The use of positive pressure respiratory 
protection devices is recommended wherever practicable to 
alleviate fatigue, and increase comfort and protection. 

5. In specific situations the use of respiratory protection may 
limit or reduce worker radiological safety due to physical 
limitations or the potential for significantly increased 
external exposure. In such situations, a formal ALARA review 
should be conducted in accordance with Article 312 to ensure 
measures are implemented to assess all available options, 
monitor and minimize worker Effective Dose Equivalent, and 
provide for follow-up dose assessment, as required. Specific 
justification of the need to accept the exposure, including a 
description of measures taken to mitigate the airborne 
radioactivity, should be documented as part of the review 
process. 

6. The following controls are applicable for activities 
authorized in accordance with the above: 
a. Stay time controls to limit uitcu<e. "hould be established 

for the entry. 
b. Evaluation of workplace airborne radioactivity levels 

should be provided through the use of continuous air 
monitors or air-samplers with expedited assessment and 
analysis of results. 
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PART 2 Work P r e p a r a t i o n 
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12. • Technical work document nuiriBexv!-as::ai^l;icable"T.-..-{'>-'.ii*;ir'i'. "i> •*•! 
13. Unique identifying-.-number.,'.';-';'\'; J-;....'V;; .'."1'.."."• '.\....*/-:-"'; ;'.,-." V"i 
• 14'. Date of-issue and: e d u c a t i o n <.,'.'-'".-.'/":, •.:';;-..-/̂ .•;*•';.;..••-v̂  '/.'.-'-,'•.•..>.'•','-'.' 
' 15-. Authorizing signatures. ' -' --• -' - -'•'-• ••'. '-'•' ••,- •'. 

;7.. Radiological 
! controls, as 
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322 Use of Radiological Wo*k Permits and Authorizations 
Access controls for radiological areas shall bo 
established according to Appendix 38 (10 CFR 835.501). 
1. RWP/RWA shall be used to control the following activities: 

a. Entry into High and Very High Radiation Areas 
b. Entry into High Contamination Areas 
c. Entry into Airborne Radioactivity Areas. 

2. RWP/RWA shall be used to control the following activities: 
a. Entry into Radiation Areas 
b. Entry into Contamination Areas 
c. Handling of materials with removable contamination that 

exceed the values of Table 2-3. 
3. RWPs may be used to control nonroutine operations or work in 

areas with changing radiological conditions. The job-
specific RHP shall remain in effect only for the duration of 
the job. RWPs should not be approved for periods longer than 
1 year. 

4. RWAs may be used to control routine or repetitive activities, 
such as research work activities using radioactive material 
in areas with well-characterized and stable radiological work 
conditions. RWAs should not be approved for periods longer 
than 1 year. 

5. Radiological surveys should be routinely reviewed to evaluate 
adequacy of RWP/RWA requirements. RWP/RWA shall be updated 
if radiological conditions change to the extent that 
protective requirements need modification. 

6. RWP should be posted at the access point to the applicable 
radiological work area. At LBNL RWA's are normally maintained 
in the Radioisotope Journal. 

7. Workers shall acknowledge by signature or through electronic 
means where automated access systems art in place that they 
have read, understand and will comply with the RWP/RWA prior 
to initial entry to the area and after any revisions to the 
RWP/RWA. 

8. Worker pocket or electronic dosimeter readings should be 
recorded in a format that identifies and provides linkage to 
the applicable RWP or RWA. 
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9. An alternative formal mechanism, such as. written procedures 
or experiment authorizations, may be used in lieu of an 
RWP/RW& as the administrative control over radiological work 
activities. If an alternative mechanism is used, it should 
meet the requirements of this Article and Articles 321 and 
323. 

323 Radiological Work permit and Work Authorization 
Preparation 
jl. ••-' TOe ̂ responsibility; for •.erisurihâ axl̂ iftâ .ê jfl̂ ^̂  

I 

i ij^1^.^te-'in;'wM"ting7^."reii^ 
: ari-exiating'-RWA b o -ifie 'Bfe*^^graro-"Manageis'l:j-?:-'v'.';-'.' '.'?-;i~.v.':--V'"' 
J , . • - . - ' " • • ,-V " * • '• - • .; ' • * " ' ; • ' - • • • ^ . " - • ' ' / ^ • . ; . - - ' . ' ' - T 1 .')* •*'• ' i- ' VV.- 'v .K' . f - - . . > ^ - . . . . . -

•2. . • R $ ^ ' s h a l l J i e . r e i v i e w e d . a ^ ; a j ^ ^ 
i '"• maiiager; RW^-sh^^:;be;.J*5yieiii^^ 
• aiid; appxo^redjfey ! & . K a d l ^ o i ' o ^ c ^ ; ^ ^ 

C'emnlzant I.irie.Hanacrer: • -.•••-• : ' •'•-••J,-..'- ' ••!*'-r'~£"'••:.; ; S •••.'.:.: ,.-".-• • •• 1 
3. The RHP shall be based on current radiological surveys and 

anticipated radiological conditions. 
4. The RWP & RWft shall be approved by the supervisor responsible 

for the work or area and the RHP program manager And 
Radiological Con'arol Manager respectively. Revisions or 
extensions to RWPs & RWAs shall be subject to the same 
approval process. 

324 Pro-Job Briefinas 
1. At a minimum, pre-job briefings should be held prior to the 

conduct of work anticipated to exceed the trigger levels 
identified in Article 312.3. 

2. At a minimum, the pre-job briefing should include: 
a. Scope of work to be performed 
b. Radiological conditions of the workplace 
c. Procedural and RWP requirements 
d. Special radiological control requirements 
e. Radiologically limiting conditions, such as contamina

tion or radiation levels that may void the RWP 
f. Radiological Control Hold Points 
g. Communications and coordination with other groups 
h. Provisions for housekeeping and final cleanup 
i. Emergency response provisions. 
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3. Pre-job briefings should be conducted by the cognizant work 
supervisor. 

4. Workers and supervisors directly participating in the job, 
cognizant Radiological Control personnel, and representatives 
from involved support organizations should attend the 
briefing. 

5. A summary of topics discussed and attendance at the pre-job 
briefing should be documented. This documentation should be 
maintained with the technical work document. 

325 Personal Protective Equipment and Clothing 
1. Personnel shall wear protective clothing during the following 

activities: 
a. Handling of contaminated materials with removable 

contamination in excess of Table 2-3 levels 
b. Work in Contamination, High Contamination and 

Airborne Radioactivity Areas {10 CFR 835.101(g)). 
c. As directed by the EH&S Organization or as required by 

the RWP or RWA. 
2. Protective clothing and shoes designated for radiological 

control shall be: 
a. Harked in accordance with Article 461 
b. Used only for radiological control purposes. 

3. Protective clothing dress-out areas should be established 
directly adjacent to the work area. Workers should proceed 
directly to the radiological work area after donning Personal 
Protective Equipment and Clothing. Note: Dress-out areas are 
not normally encountered during routine activities at LBNL. 

i . Personal Protective Equipment and Clothing shall be selected 
as prescribed by the controlling RWP or RWA. General 
guidelines for protective clothing selection and use are 
provided in Appendix 3C and in Table 3-1. 

5. The use of labcoats as radiological protective clothing is 
appropriate for ? invited applications such as those discussed 
in Appendix 3C where the potential for personal contamination 
is limited to the hands, arms, and upper front portion of the 
body. Labcoats should not be used as protective clothing for 
performing physical work activities in Contamination, High 
Contamination or Airborne Radioactivity Areas. 
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6. Instructions for donning and removing protective clothing 
should be posted at the dress-out and step-off pad areas. 
Note: Dress-out areas are not normally encountered during 
routine activities at LBKL. 

7. The use of Personal Protective Equipment or Clothing 
(including respiratory protection) beyond that authorized by 
the EH&S Organization detracts from work performance and is 
contrary to ALARA principles and waste minimization 
practices. Such use should not be authorized. 

8. Company-issued clothing, such as work coveralls and shoes, 
should be considered the same as personal clothing. Company-
issued clothing should not be used for radiological control 
purposes. 
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FART 3 Kntry and Exit Requiremants 
Personnel entry controls shall be maintained for each 
radiological area in accordance with Appendix 3K 

(835.501). 

331 Controlled Areas 

332 
1. 

2. 

Radiological Buffer Areas 
Minimum requirements for unescorted entry into Radiological 
Buffer Areas shall include the following: 

b. 
Radiological Worker training 
Personnel dosimetry, as appropriate. 

Personnel who exit a Radiological Buffer Area containing 
Contamination Areas, High Contamination Areas, or Airborne 
Radioactivity Areas should monitor as specified in Article 
338. 

333 Radioactive Material Areas 
1. Radiological Worlcer training shall be required for unescorted 

entry into Radioactive Material Areas containing either of 
the following: 
a. Sealed radioactive sources 
b. Radioactive material labeled and packaged in accordance 

with Articles 412 and 413. 
Entry into Radioactive Material Areas where whole body dose 
rates exceed 5 mrem/hr or removable contamination levels 
exceed Table 2-3 values shall be in accordance with the 
requirements of Articles 334.1 and 335.1, respectively. 
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334 Radiation, Hioh Radiation and Very High Radiation 
Areas 
1. Minimum requirements for unescorted entry into Radiation 

Areas shall include the following: 
a. Radiological Worker training 
b. Worker's signature on the Radiological Work Permit <RWP) 

or Radiological Work Authorization (RWA), as applicable 
c. Personnel dosimetry. 

;3„" Mihimnft.:rteô i%ejî B£6B;for.dim̂  

4. Minimum requirements for unescorted entry into High Radiation 
Areas where dose rates exist such that a worker could exceed 
a whole body dose of 1 rem in one hour shall include those 
items listed in Article 334.3 and the following: 
a. A determination of the worker's current exposure, based 

on primary and supplemental dosimeter readings 
b. Pre-job briefing, as applicable 
c. Review and determination by the EH&S Organization 

regarding the required level of Radiological Control 
Technician coverage. 

:"57'~ SfSriESxiFijiihall^ 
•' Radiation -jbr«M^',i»li«n. tn»,_jr#^«iMVr*p"arc»^-i«: «jrop»i'd. / 

iad 'trUfr-ihiwi: .xJidi'acion. :fl-*l<fi~.'*r+ j>r*»*nfc '?io' £TX '•'- •-.', 
u i?5,SS2JmL-: • '. ••:• - '. • • • • ' 2 ' : - ••',:.?.•:•.• •.. ...';-• > . : - ^ : < •••-:,-•, 

In addition to the controls required in Articles 334.2 
and 334.3, a survey shall be made prior to the first entry to 
the' area after the source of radiation has been secured or 
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shielded to verify the very high radiation field has been 
terminated. 

6. Facility operations personnel should be notified prior to 
personnel entry to areas where operational or system changes 
made by operations personnel could result in significantly 
increased area dose rates. 

7. The number, issue and use of keys shall be strictly 
controlled where locked entryways are used to control access 
to High and Very High Radiation Areas. 

8. The EH&S Organization should maintain an inventory of High 
and Very High Radiation Areas. 

9. Weekly inspections of the physical access controls La High 
and Very High Radiation Areas should be made to verify 
controls are adequate to prevent unauthorized entry. 

10. Administrative procedures shall be developed as 
necessary to implement area access controls. These 
procedures shall address measures implemented to 
ensure the sffectiveness end operability of entry 
control devices, such as barricades, alarms, and looks 
(10 CFR 835.501(d)). 

335 Contamination, Hian Contamination and Airborne 
Radioactivity Areas 

2. Minimum requirements for unescorted entry into High 
Contamination or Airborne Radioactivity Areas shall include 
the following: 
a. Radiological Worker training 
b. worker's signature on the RHP or RWA 
c. Protective clothing (10 CPR 835.404(a)), and 

respiratory protection when specified by the RWP or RViA 
d. Pre-job briefing for High Contamination or Airborne 

Radioactivity Areas, as applicable 
e. Personnel dosimetry, as appropriate. 
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3. Personnel exiting Contamination, High Contamination or 
Airborne Radioactivity Areas shall: 
a. Remove protective clothing as specified in Appendix 3C 
b. When entering; an uncontaminatod axoa, perform 

whole body frisking to detect personnel contamin
ation in accordance with Article 338 (10 CFR 
835.404(f)). 

4. Exit points from Contamination, High Contamination or 
Airborne Radioactivity Areas should include the following: 
a. Step-off pad located outside the exit point, contiguous 

with the area boundary (Note: at LBNL step-off pads are 
not routinely found because there are currently no 
designated contamination areas.) 

b. Step-off pads maintained free of radioactive 
contamination 

c. Labeled containers inside the area boundary for the 
collection of protective clothing and equipment 

d. Contamination monitoring equipment located as close to 
the step-off pad as background radiation levels permit. 

5. Multiple step-off pads should be used at the exits from High 
Contamination Areas. Use of multiple step-off pads is 
described in Appendix 3C. (Note: at LBNL step-off pada are 
not routinely found because there are currently no designated 
contamination areas.) 

6. Protective clothing and monitoring requirements specific to 
benchtop work, laboratory fume hoods, sample stations and 
gloveboxes are identified in Article 347. 

7. Tools or equipment being removed from areas posted for 
surface or ar.rborne radioactivity control shall be monitored 
for release :.n accordance with Article 421 or for retention 
in the contaminated tool crib in accordance with Article 
442.5. 

8. Administrative procedures shall be developed as 
necessary to implement area access controls. These 
procedures shall address measures implemented to 
ensure the effectiveness and oparability of entry 
control devices, such as baxricadaa, alarms, and locks 
(10 CTR 835.501(d)). 
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336 Visitor Entry Requirements 
1. LBNL has issued policy and procedures to identify area entry 

requirements and access restrictions for visitors, e.g., PUB 
3000, Chapter 21-24, and ALS Procedure HP 02-01 Rev 2. 

4. visitors shall be prevented from entering Very High Radiation 
Areas in accordance with Article 334.5 and should be 
prohibited access to High Radiation, High Contamination and 
Airborne Radioactivity Areas. 

5. Additional training/orientation requirements Sor visitors are 
identified in Articles 622 and 657. 

337 Controlling tha spread of Contamination 
The following measures amy be used in part to implement 
tha requirements of XO CFR 835.404<b) and should be used 
tc prevent the spread of contamination across tha boundary 
of Contamination Areas, High Contamination Areas and 
Airborne Radioactivity Areas: 
1. Use solid barriers to enclose areas wherever 

practicable 
2 • Mark and secure items such as hoses and cords that 

cross the boundary 
3. Control and direct airflow from areas of lesser to 

greater removable contamination 
4. Ufcu engineering controls and containment devices such 

as glovebags, gloveboxes and tents. 
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33S Monitoring for Personnel Contamination 

2. In addition to the above, personnel exiting a Radiological 
Buffer Area containing Contamination, High Contamination or 
Airborne Radioactivity Areas should, at a minimum, perform a 
hand and foot frisk. This frisk is optional if the 
Radiological Buffer Area exit is immediately adjacent to the 
location where the exiting worker has already performed a 
whole body frisk. 

3. Where frisking cannot be performed at the exit from 
Contamination Areas, High Contamination Areas or Airborne 
Radioactivity Areas due to high background radiation levels, 
personnel shall: 
a. Remove all protective equipment and clothing at the exit 
b. Proceed directly to the nearest designated monitoring 

station 
c. Conduct a whole body frisk. 

4. Personnel frisking shall be performed after removal of 
protective clothing and prior to washing or showering. 

5. Personnel frisking shall be performed using instruments that 
meet the minimum detection requirements of Article 221.2. 
Guidelines for personnel frisking are provided in Appendix 
3D. 

6. The use of automated personnel contamination monitors is 
encouraged. 

7. Personal items, such as notebooks, papers and flashlights, 
shall be subject to the same frisking requirements as the 
person carrying them. 

8. Instructions for personnel frisking should be posted adjacent 
to personnel frisking instruments or monitors. 

9. The personnel frisking requirements contained in this Article 
are' not applicable at those facilities that contain only 
radionuclides, such as tritium, that cannot be detected by 
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currently available hand-held or automated frisking 
instrumentation. At such facilities, additional emphasis 
should be placed on worker bioassay programs and routine 
contamination and air sampling programs. 
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PART 4 Radiological Work Controls 
341 Requirements 
1. Radiological work activities shall be conductor1 as specified 

by the controlling technical work document and Radiological 
Work Permit. 

2. Prerequisite conditions, such as tag-outs and system 
isolation, should be verified in accordance with the 
technical work documents before work is initiated. 

342 Work Conduct and Practices 
1. Contamination levels caused by ongoing work shall be 

monitored and maintained ALARA. Work should be curtailed and 
decontamination performed at preestablished levels, taking 
into account worker exposure. 

2. Tools and equipment should be inspected to verify operability 
before being brought into Contamination, High Contamination 
or Airborne Radicactivity Areas. 

3. The use of rudiologically clean tools or equipment in 
Contamination, High Contamination or Airborne Radioactivity 
Areas should be minimized by the implementation of a 
contaminated tool crib in accordance with Article 442.5. 
When such use is necessary, tools or equipment with complex 
or inaccessible areas should be wrapped or sleeved to 
m-nimize contamination. 

4. Engineering controls, such as containment devices, portable 
or auxiliary ventilation and temporary shielding, should be 
installed in accordance with the technical work documents and 
inspected prior to use. 

5. Hoses and cables entering the work area should be secured to 
prevent the spread of contamination or safety hazards. 

6. The identity of components and systems should be verified 
prior to work. 

7. Work activities and shift changes should be scheduled to 
prevent idle time in radiation areas. 

8. Where practicable, parts and components should be removed to 
areas with low dose rates to perform work. 

9. Upon identification of radiological concerns, such as 
inappropriate work controls or procedural deficiencies. 
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workers should immediately report the concern to line 
supervision or the EHSS Organization. 

10. Requirements for area cleanup should be included in the 
technical work documents. Work activities should not be 
considered complete until support material and equipment have 
been removed and the area has been returned to at least 
prework status. 

11. To minimize intakes of radioactive material by personnel, 
smoking, eating, or chewing shall not be permitted in 
Contamination, High Contamination or Airborne Hadioactivity 
Areas. When a potential exists for personnel heat stress, 
drinking may be permitted within a Contamination Area under 
the following conditions and controls: 

a. The potential for heat stress cannot be reduced by the 
use of administrative or engineering controls 

b. All drinking is from approved containers or sources 
c. At a minimum, worker's hands and faces are monitored for 

contamination prior to drinking 
d. Participating workers are monitored as part or the 

bioassay program 
e. The applicable requirements and controls are described 

in approved procedures. 
343 Logs and Communications 
1. Radiological Control Technicians (RCT) should maintain logs 

to document radiological occurrences, status of work 
activities and other relevant information. 

2. During continuous or extended daily operations, oncoming 
Radiological Control Technicians should review logs and 
receive a turnover briefing from the personnel they are 
relieving. 

3. Communication systems required by the RWP, RWA or technical 
work document, should be checked for operability before being 
brought into the work area and periodically during work. 

4. Workers should keep EK&S personnel responsible for 
radiological protection informed of the status of work 
activities that affect radiological conditions. 

344 Review of work in Prooxooc 
1. As part of their normal work review, work supervisors should 

periodically review ongoing jobs to ensure prescribed 
radiological controls are being implemented. 

January 1996 
Chapter 3 
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2. RCT's and health physicists should conduct frequent tours of 
the workplace to review the adequacy of radiological work 
practices, posting and area controls. 

3. During the performance of jobs for which a pre-job dose 
estimate was made, the SHSS Organization, in cooperation with 
line management, should periodically monitor collective dose 
accumulation and compare it with the pre-job dose estimate. 
Differences should be reviewed to identify causes and assess 
the need for corrective actions. 

345 Stop Radiological Work Authority 
1. Radiological Control Technicians and their supervisors, line 

supervision, and any worker through their supervisor has the 
authority and responsibility to stop radiological work 
activities for any of the following reasons: 
a. Inadequate radiological controls 
b. Radiological controls not being implemented 
c. Radiological Control Hold Point not being satisfied. 

2. Stop radiological work authority shall be exercised in a 
justifiable and responsible manner. 

3. Once radiological work has been stopped, it shall not be 
resumed until proper radiological control has been 
reestablished. 

i . Resumption of radiological work requires the approval of the 
line manager responsible for the work and the Radiological 
Control Manager or designee. 

346 Response to Abnormal Situations 
1. The LBNL RCM or procedures for respo-iding to abnormal 

situations shall establish requirements for alarm response 
procedures. Site alarm response procedures should address 
the general actions in items 2 through 6 below, modified as 
necessary to reflect specific facility conditions. 

2. Response to a Continuous Air Monitor alarm should include the 
following actions: 
a. Stop work activities 
b. Immediately exit the area 
c. Notify Radiological Control personnel. 
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3. Response to increasing or unanticipated radiation levels, as 
identified by a supplemental dosimeter or Area Radiation 
Monitor Alarm, should include the following actions: 
a. Stop work activities 
b. Alert others 
c. Affected personnel immediately exit the area 
d. Notify EH&S personnel. 

4. Response to a criticality alarm 
Note: LBNL does not currently have criticality alarms nor the 
existence of criticality conditions. 

5. Response to a personnel contamination monitor alarm should 
include the following actions: 
a. Remain in the immediate area 
b. Notify Radiological Control personnel 
c. Take actions that may be available to minimize cross-

contamination, such as putting a glove on a contaminated 
hand 

d. Take follow-up actions in accordance with Article 541. 
6. Response to a spill of radioactive material should include 

the following actions: 
a. Stop or secure the operation causing the spill 
b. Warn others in the area 
c. Isolate the spill area if possible 
d. Minimize individual exposure and contamination 
e. Secure unfiltered ventilation 
t. Notify EH&S personnel. 
For spills involving highly toxic chemicals, workers should 
immediately exit the area without attempting to stop or 
secure the spill. They should then promptly call x7911 

347 Controls for Beacntop Work, Laboratory Fume Boods, and 
Glo-reboxes 

The following requirements are applicable to radiological work 
[which has the potential to generate radioactive contamination] in 
localized benchtop areas, laboratory fume hoods, sample stations 
and glovebox operations located in areas that are otherwise 
contamination free. 
1. A Radiological Work Permit (KWP) or Radiological Work 

Authorization IRV1P.) should be issued to control radiological 
work in localized benchtop areas, laboratory fume hoods, 
sample sinks, and gloveboxes. 
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2. The following controls apply to localized benchtop and 
laboratory fume hood operations: 
a. Protective clothing shall, at a minimum, include 

labcoats and gloves. Gloves should be secured at the 
wrist as necessary. 

b. Shoecovers should be considered based on the potential 
for floor contamination. 

c. Workers should periodically monitor their hands during 
work. 

d. Upon completion of work or prior to leaving the area, 
workers shall monitor those areas of their body that are 
potentially contaminated. At a minimum, this includes 
hands, arms, and front portions of the body. Workers 
should perform a whole body frisk. 

3. The following controls apply to glovebox operations: 
a. Gloveboxes should be inspected for integrity and 

operability prior to use. 
b. Gloveboxes should be marked with or survey measurements 

should be posted to identify whole body and extremity 
dose rates. 

c. Protective clothing shall, at a minimum, include 
labcoats and gloves. Gloves should be secured at the 
wrist as necessary. 

d. Shoecovers should be considered based on the potential 
for floor contamination. 

e. Workers should periodically monitor their hands during 
work. 

f. Upon completion of work or prior to leaving the area, 
workers shall monitor those areas of their body that are 
potentially contaminated. At a minimum, this includes 
hands, arms, and feet. Workers should perform a whole 
body frisk. 

348 Controls for Hot Particles 
Hot particles are small, discrete, highly radioactive particles 
capable of causing extremely high doses to a localised area in a 
short period of time. Hot particle contamination may be present 
or be generated when contaminated systems are opened or when 
operations such as machining, cutting or grinding are performed on 
highly radioactive materials. 

1. The LEML RCM defines hot particles, as those capable of 
producing a shallow dose equivalent greater than 100 mrem in 
one hour, specific to facility operations and source terms. 
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2. Measures for controlling hot particles, as identified in 
items 3 through 7 of this Article, should be implemented 
under the following conditions: 
a. Upon identification of hot particles 
b. During new or aonroutine operations with a high 

potential for hot particles, based on previous history 
c. vpoa direction of the EH&S Organization. 

3. Areas or operations with the potential for hot particle 
contamination should be surveyed in accordance with Article 
554.7. 

4. Contamination Area posting should be annotated to 
specifically identify the presence of hot particles. 

5. Access to hot particle areas should be controlled by a job-
specific RWP. The following controls should be considered 
for inclusion on the RWP: 
a. Periodic personnel monitoring during the work activity, 

at a frequency based on the potential magnitude of skin 
exposure 

b. Additional Personal protective Equipment and Clothing 
c. Direct Radiological Control Technician coverage during 

work or assistance during protective clothing removal 
d. Use of sticky pads or multiple step-off pads. 

6. Personal Protective Equipment and Clothing used in hot 
particle areas should be segregated from other radiological 
protective equipment and clothing during laundering and 
surveyed prior to reuse. 

7. Response to hot particle skin contamination of personnel 
should include the following: 
a. Immediate removal and retention of the hot particle for 

subsequent analysis 
b. Analysis of the particle 
c. Assessment of worker dose 
d. Evaluation of work control adequacy. 
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PART 5 Evaluation of Performance 
During the conduct of radiological work and the handling of 
radioactive materials, abnormal events may occur which could 
indicate a weakness or area of programmatic breakdown of 
radiological controls. Prompt, consistent gathering of facts 
related to such events is required to satisfy reporting and 
investigation requirements and to formulate corrective actions to 
prevent recurrence. In addition, successful performance or 
completion of unique activities should be evaluated to identify 
and incorporate appropriate lessons learned. 
Analysis of the facts should reveal areas where improvements can 
be made or where methods can be identified to prevent the 
recurrence of undesired results. 
351 Conduce of Critiques 
Critiques are meetings of the personnel knowledgeable about an 
event (either a success or an abnormal event) to document a 
chronological listing of the facts. The purpose of the critique 
is not to assign blame, but to establish and record the facts. 
1. Critiques should be conducted for successes and abnormal 

events . 
2. Critique leaders should be trained in the required elements 

of the critique process and the appropriate methods of 
conducting and controlling the critique. 

3. Critique meetings should be conducted as soon as practicable 
after the event or situation is stabilized, or after a 
successful evolution is completed. Critiques of abnormal 
events should preferably be conducted before involved 
personnel leave for the day. 

4. At a minimum, the general critique process should include the 
following elements: 
a. Formal meetings, chaired by a critique leader 
b. Attendance by all who can contribute 
c. Personal statement forms completed by selected personnel 

before the meeting 
d. Attendance records 
e. Minutes, recorded and signed by the critique leader and 

all contributors 
f. Personal statements, signed and attached to the meeting 

minutes 
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g. A listing of the facts in chronological order 
h. Supporting materials, including documents, records, 

photographs, parts and logs, maintained by the critique 
leader. 

5. Evaluation of complex evolution's or events may require 
multiple critiques. 

352 Post:-Job Reviews 
Performance should be reviewed after completion of nonroutixie 
radiological work. Requirements for post-job reviews should 
follow the elements in Article 351.4 
353 Lessons Learned 
Lessons learned are available from post-job reviews and reports of 
past radiological events on site and at other facilities. The 
EHftS Organization, in conjunction with line management, should 
evaluate lessons learned, provide prompt distribution, and 
incorporate the lessons into the LBNL Site Radiological Protection 
Program, the radiological training program and related operations. 
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PART 6 Special Applications 
This Part provides supplemental information to augment the basic 
requirements of the Manual. Articles 361 through 365 provide 
information to be used in developing the Site-Specific 
Radiological Control Manual. Written guidance and requirements 
contained within DOE documents, consensus standards or Federal 
regulations that delineate specifics for each application are 
referenced. 
Articles 361 through 363 of this Part are applicable to those 
facilities where the majority of the work or operations involve 
the subject radionuclide as the significant source term. This 
Part is not intended to apply to facilities that use the subject 
radionuclides in limited or tracer amounts, such as analytical 
laboratories. 
361 Plutonium Operations 
There is the perception that exposure to small quantities of 
Plutonium presents greater risk than exposure to other 
radionuclides. Low levels of plutonium in the body are difficult 
to measure and biological removal processes for plutonium are 
slow. For these reasons: 
1. Primary emphasis shall be placed on engineered features to 

contain plutonium and to prevent airborne and surface 
contamination. 

2. In addition to the provisions of this Manual, guidance 
contained in the document, "Health Physics Manual of Good 
Practices for Plutonium Facilities," PNL-6534, should be 
considered for Plutonium operations in preparing the Site-
Specific Radiological Control Manual. This manual provides 
specific guidance related to dosimetry, radiological 
monitoring, instrumentation, contamination control, and 
applicable radiological control procedures. 

362 Uranium Operations 
Natural, depleted, and low-enriched uranium are unusual in that 
their chemical toxicity is more limiting in the human body than 
their radioactivity. Also, processed uranium sometimes contains 
transuranic and other radionuclides from recycled materials. 
Por these reasons, in addition to the provisions of this Manual, 
the guidance contained in the document, "Health Physics Manual of 
Good Practices for Uranium Facilities," EG&G-2530, should be 
considered for uranium operations in preparing the Site-Specific 
Radiological Control Manual. This manual provides specific 
guidance related to management controls, radiological monitoring, 
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contamination control, and internal and external exposure 
controls. 
3 S3 Tritium Operations 
The following characteristics of tritium require consideration in 
the implementation of the Radiological Control Program at tritium 
facilities: 
1. Tritium emits low energy beta particles which cannot be 

monitored using external dosimeters, consequently requiring 
the use of bioassay measurements to evaluate worker dose. 

2. Worker exposure to tritium as water vapor causes a much 
greater dose than exposure to elemental tritium gas. 

3. Normal personnel frisking techniques are ineffective for 
tritium. Consequently, a high reliance is placed on worker 
bioassay and routine contamination and air monitoring 
programs. 

4. Due to its high permeability, tritium is difficult to 
contain. "Special attention should be directed to the 
selection of Personal Protective Equipment and Clothing. 

For the above reasons, guidance contained in the document, "Health 
Physics Manual of Good Practices at Tritium Facilities," MLM-3719, 
should be considered for tritium operations in preparing the LBNL 
Radiological Control Manual. This manual provides specific 
guidance related to internal dosimetry, contamination and air 
monitoring, tritium containment practices and techniques and 
Personal Protective Equipment and Clothing selection. 
361 Accelerator Operations 
Special considerations associated with accelerator facilities 
include the presence of extremely high dose rates, high energy and 
heavy particles, the generation of activation products and 
detection and monitoring difficulties associated with pulsed or 
high energy radiation. For these reasons: 

1. In addition to the provisions of this Manual, guidance 
contained in the document, "Health Physics Manual of Good 
Practices for Accelerator Facilities," S1AC-327, should be 
considered for accelerator operations in preparing the Site-
Specific Radiological Control Manual. This manual provides 
specific guidance related to radiological monitoring, 
dosimetry, shielding design, use of interlocks, and 
procedures and administrative controls. 
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2. Consideration should be given to the information provided in 
DOE Order 5480.25, "Safety of Accelerator Facilities," in 
preparing the LBNL Radiological Control Manual. 

3. Safety devices and interlocks shall be operational prior to 
and during operation of a beam. Operational status shall be 
verified by testing. 

365 Radiation Generating Devices 
Special considerations associated with the use of radiation 
generating devices include the presence of extremely high dose 
rates and the potential for uncontrolled exposures. Operation of 
these devices requires stringent physical and administrative 
controls to prevent overexposure to operating and support 
personnel and those in adjacent work areas. The LBNL Radiological 
Control Manual shall contain the following provisions for 
applicable types of radiation generating devices. 
1. DOE 5480.4 mandates the use of ANSI N43.3 entitled, "American 

National Standard for General Radiation Safety-Installations 
Using Non-Medical x-ray and Sealed Gamma-Ray Sources, 
Energies up to 10 MeV," for operations involving the 
irradiation of materials. 

2. DOE 54S0.4 mandates the use of ANSI N43.2 entitled, 
"Radiation Safety for x-ray Diffraction arid Fluorescence 
Analysis Equipment," for operations involving the following 
devices: 
a. Analytical diffraction and fluorescence 
b. Flash x-ray 
c. Sealed source irradiators used for diffraction studies. 

3. Line management in conjunction with the EH&S Organization 
shall establish the radiological control requirements for 
incidental x-ray devices such as electron microscopes and 
electron beam welders. 

4. Devices for medical use shall be registered with the 
appropriate regulatory agency. 

5. Control requirements for radiographic devices are: 
a. Oa-site operations with devices containing sealed 

sources should be conducted in accordance with the 
requirements contained in Title 10 CFR Part 34 entitled, 
"Licenses for Radiography and Radiation Safety 
Requirements for Radiographic Operations." 
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b. DOE 5480.4 mandates the use of ANSI N43.3 entitled, 
"American National Standard for General Radiation 
Safety-Xnstallations Using Non-Kedical x-ray and Sealed 
Gamma-Ray Sources, Energies up to 10 MeV," for on-site 
operations with devices other than sealed sources, 

c. On-site operations conducted by off-site contractors 
shall be approved by line management in coordination 
with the site EHiS Organization. This process shall 
ensure the contractor has a valid Nuclear Regulatory 
Commission or Agreement State license and that the 
operational and emergency procedures are current and 
available. 

6. Safety devices and interlocks at fixed installations shall be 
operational prior to and during generation of a radiation 
field. Operational status shall be verified by testing. 
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PART 7 Construction and Restoration Projects 
Construction and restoration projects, including decontamination 
and decommissioning (D & D), remedial action, or other actions 
involving materials which contain low levels of radioactivity may 
present special problems and require site-specific or program-
specific control methods. Health and Safety Plans are normally 
developed to specify controls for all types of restoration 
programs including Formerly Utilized Sites Remedial Action program 
(FUSRAP), Uranium Mill Tailings Remedial Action (UMTRA) and other 
restoration projects. 
371 Requirements 
Radiological operations and work activities at construction and 
environmental restoration projects shall be conducted in 
accordance with this Manual. In light of the special nature of 
these activities, which typically involve low-levels of 
radioactivity and the use of heavy construction or earth-moving 
equipment, these projects require some radiological considerations 
different from other activities governed by this Manual. 
For the following specific subject areas, the radiological 
requirements of this Manual may be modified by the limited 
application of the provisions of Article 113.3. The Radiological 
Control Manager is authorized to change mandatory "shall" 
requirements to "should" to facilitate implementation of 
radiological controls in the following specific subject areas. 
LBSL has the responsibility to document the technical equivalency 
of alternative solutions and to ensure compliance with applicable 
requirements of 10 CFR 835. 
1. Performance goals and indicators appropriate to remedial 

activities 
2. Personal Protective Equipment requirements and practices to 

accommodate other hazards on the site 
3. Use of respiratory protection as normal conduct of operation due to lack of engineering controls and temporary nature of the work 
4. Use of Contamination Reduction Corridors to accommodate 

movement of personnel and heavy equipment through a variety 
of decontamination stations 

5. Methods to obtain representative samples for release of 
equipment and material from the work areas 

6. Surveying of materials released from Soil Contamination Areas 
that exhibit significant contamination transfer properties 
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7. Precedence of state and Federally mandated soil cleanup 
criteria over surface contamination criteria that otherwise 
apply 

S. Monitoring and survey frequency for inactive facilities or 
large areas that are infrequently occupied 

9. Outdoor storage of uncontained, bul)f radioactive materials 
such as contaminated soil 

10. Postings of privately owned and adjacent property In 
accordance with 10 CFR 835.501(e). 

11. Evaluation of outdoor air monitoring methodologies that take 
into account dust loading, environmental factors, and 
supplemental breathing zone sampling 

12. Criteria for suspension of operations under inclement 
conditions, such as wind or rain. 

372 Environnental Conditions 
Inclement weather or other environmental conditions may disrupt 
radiological controls. If that occurs, the following actions 
should be considered: 
1. The use of covers, wind screens and runoff collection 'oasins 

to preclude the inadvertent spread of radioactive material 
2. Provisions for worksite personnel to assemble and be 

monitored prior to release or reestablishment of work 
3. Evaluation of work area to determine if a need exists for 

modified work controls or decontamination. 
373 Other Workplace Hazards 
Radiological controls should be implemented in a balanced way to 
ensure that protection from all workplace hazards can be 
implemented. Other hazards to consider include: 
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1. General construction hazards 
2. Confined spaces 
.". Flammable materials 
4. Reactive chemicals 
5. Heat stress 
6. Chemical exposures 
I. Energised electrical egur pnieiU. 
3. Biological hazards 
3. Rotating equipment 
10. Hoise and vibration 
II. Excavations. 
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PART 8 Summary of Responsibilities 

381 Senior Site Executive or Designee 

1. Review infrequent or first-time operations (313.2) 
2. Approve LBNL ALARA Goals 
382 Xilne Management: 

i. Plan for design, maintenance, operation, and modification 
activities (312.i) 

2. Provide enhanced oversight of infrequent or first-time work 
(313.4) 

3. Provide written approval for planned internal exposures 
(316.5) 

4. Approve RWPs and RWA's (323.1) 
5. Provide adequate planning and control of work (344.1) 
6. Conduct pre-job briefings (324.3) 
7. Periodically monitor progress of work (344.1) 
8. Periodically monitor collective dose for specific jobs 

(344.3) 
9. Exercise stop-work authority (345.1) 
10. Evaluate lessons learned from critiques (353) 
11. Establish radiological control requirements for incidental 

x-ray devices (3S5.3) 

3 83 Radiological Control Manager 

1. Concur in planning for design, maintenance, operations, and 
modifications (312.1) 

2. Provide enhanced oversight during infrequent or first-time 
work (313.4) 

3. Review and approve technical work documents for radiological 
work activities (315.2) 

4. Specify radiological hold points in technical work documents 
(315.3) 

5. Provide written approval for planned internal exposures 
(316.5) 

6. Review and approve RWPs and RWA's (323.2) 
7. Attend pre-job briefings (324.4) 
8. Maintain and inventory of High and Very High Radiation Area 

keys (334.8) 
9. Maintain logs (343.2) 
10. Conduct and receive turnover briefings (343.2) 
11. Conduct frequent tours of work areas (344.2) 
12. Periodically monitor collective dose for specific jobs 

(344.3) 
13. exercise stop-work authority (345.1) 
14. Authorize resumption of work following a stop-work order 

(345.4) 
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15. Evaluate lessons-learned from critiques (353) 
16. Establish radiological control requirements for incidental X-

ray devices (365.3) 
17. Modify radiological control requirements for unique 

construction or restoration project circumstances (371) 

384 ALAEA Committee 

1. Approve radiological tasks anticipated to exceed individual 
or collective dose criteria (312.3) 

2. Review infrequent or first-time operations (313.3) 
3. Establish LBNL ALARA Goals. 
3 8 S E m p l o y e e s 

1". 'sSad-andaldjr-jg^a~aaa- BWa*fl- (322,i7);: - •- ' " 

2 . A t t e n d p r e - j o b b r i e f i n g s (324 .3) 

•3~~ Porfozm. mdnitorina. £or^personal;} c o n t a m i n a t i o n - ( 3 3 2 . 2 ; - ~ 

4 . Keep r a d i o l o g i c a l c o n t r o l personne l i n fo rmed of changes i n 
work (343 .4) 

5 . E x e r c i s e s top-work a u t h o r i t y (345 .1) 

3 8 6 S u p p o r t o r g a n i z a t i o n s 

1 . A t t e n d p r e - j o b b r i e f i n g s ( 3 2 4 . 3 ) . 
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Appendix 3A 
Checklist for Reducing Occupational Radiation Exposure 

Preliminary Planning and Scheduling 
« Plan in advance 
> Delete unnecessary work 
• Determine expected radiation levels 
• Estimate collective dose 
• Sequence jobs 
• Schedule work 

Select a trained and experienced work force 
Identify and coordinate resource requirements 

Preparation of Technical Work Documents 

Include special radiological control requirements in 
technical work documents 
Perform ALARA pre-job review 
Plan access to and exit from the work area 
Provide for service lines (air, welding, ventilation) 
Provide communication (sometimes includes closed-circuit 
television) 
Remove or shield sources of radiation 

• Plan for installation of temporary shielding 
Decontaminate 

• Work in lowest radiation levels 
Perform as much wort as practicable outside radiation areas 
State requirements for standard tools 

• Consider special tools, including robots 
State staging requirements for materials, parts and tools 

•. Incorporate Radiological Control Hold points 
Minimize discomfort of workers 

• Revise estimates of person-rem 
Prepare Radiological work Permits (RVJPs) 

Temporary Shielding 
• Design shielding to include stress considerations 
• Control installation and removal by written procedure 
• Inspect after installation 
• Conduct periodic radiation surveys 

Prevent damage caused by heavy lead temporary shielding 
• Balance radiation exposure received in installation against 

exposure saved by installation 
Shield travel routes 
Shield components with abnormally high radiation levels early 
in the maintenance period 
Shield position occupied by worker 
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• Perform directional surveys to improve design of shielding by 
locating source of radiation 
Use mock-ups to plan temporary shielding design and 
installation 

• Consider use of water-filled shielding 
Rehearsing and Briefing 

• Rehearse 
Use mock-ups duplicating working conditions 

• Use photographs ana videotapes 
Supervisors conduct briefings of workers 

• Comply with technical work documents and RWPs 
• Post radiation levels 
• Keep excess personnel out of radiation areas 
• Minimize radiation exposure 
• Supervisors and workers keep track of radiation exposure 

Workers assist in radiation and radioactivity measurements 
Delegate radiological control monitoring responsibilities 
Evaluate use of fewer workers 
Reevaluate reducing radiation exposures 
Compare actual collective dose against pre-job estimate 
Review work practices to see if changes will reduce dose 

• Coordinate personnel at the job site to reduce nonproductive 
time. 
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Appendix 38 
Physical Access Controls for High and very High Radiation 
Arens 

a^? 
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3. Physical access controls over High and Vary Hig/h 
Radiation Areas shall be established in such a way 
that does not pravant a person 2roa leaving the area 
(10 CFR 835.502(c)). 
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Appendix 3C 
Contamination Control Practices 

Selection of Protective Clothing (PC) 
1. Workers should inspect protective clothing prior to use for 

tears, holes or split seams that would diminish protection. 
Any defective items should be replaced with intact protective 
clothing. 

2. Protective clothing as prescribed by the Radiological Work 
Permit should be selected based on the contamination level in 
the work area, the anticipated work activity, worker health 
considerations, and regard for nonradiological hazards that 
may be present. Table 3-1 provides general guidelines for 
selection. As referenced in the table, a full set and double 
set of protective clothing typically includes: 
Full Set <?<; PC? 
a. Coveralls 
b. Cotton glove liners 
c. Gloves 
d. Shoe covers 
e. Rubber overshoes 
f. Hood 
Qouble Set of pes 
a. Two pairs of coveralls 
b. Cotton glove liners 
c. Two pairs of gloves 
d. Two pairs of shoe covers 
e. Rubber overshoes 
f. Hood 

3. Cotton glove liners may be worn inside standard gloves for 
comfort, but should not be worn alone or considered as a 
layer of protection. 

4. Shoecovers and gloves should be sufficiently durable for the 
intended use. Leather or canvas work gloves should be worn 
in lieu of or in addition to standard gloves for work 
activities requiring additional strength or abrasion 
resistance. 

5. Use of industrial safety equipment in Contamination Areas 
should be controlled by the RKA or RWP. industrial safety 
equipment designated for use in such areas should be 
distinctly colored or marked. 
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6. shoe covers and gloves should be secured or taped at the 
coverall legs and sleeves when necessary to prevent worker 
contamination. Tape should be tabbed to permit easy removal. 

7. supplemental pocket or electronic dosimeters should be worn 
outside the protective clothing, in a manner accessible to 
the worker. Workers should protect such dosimeters from 
contamination by placing them in an outer coverall pocket or 
in plastic bags or pouches. 

8. Outer personal clothing should not be worn under protective 
clothing for entry to High Contamination Areas or during work 
conditions requiring a double set of protective clothing. 

Removal of Protective Clothing 

Potentially contaminated protective clothing should be removed 
without spreading contamination and in particular without 
contaminating the skin. Workers should be instructed not to touch 
the skin or place anything in the mouth during protective clothing 
removal. Instructions for protective clothing removal comparable 
to the sequence presented below should be posted adjacent to the 
step-off pad in accordance with Article 325.6. 
Recommended Sequence for Removing a Full Set of Protp.-r^ve 
Clothing at the Step-Off Pad 
Before stepping out of the Contamination Area or Airborne 
Radioactivity Area to the step-off pad, the worker should: 
1. Remove exposed tape 
2. Remove rubber overshoes 
3. Remove gloves 
4. Remove hood from front to rear 
5. Remove respiratory protection, as applicable 
6. Remove coveralls, inside out, touching inside only 
7. Take down barrier closure, as applicable 
8. Remove tape or fastener from inner shoe cover 
S. Remove each shoe cover, placing shoe onto clean step-off pad 
10. Remove cloth glove liners 
11. Replace barrier closure, as applicable 
12. Commence whole body frisking 
13. Monitor badge and dosimeter. 
The sequence for the removal of primary and supplemental dosimetry 
is dependent upon where the dosimetry was worn and the potential 
for contamination. 
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Recommended Sequence for Removing a Double Set of Protective 
Clothing usino Two Step-Off Pads 

Before stepping to the inner step-off pad, the worker should: 
1. Remove exposed tape 
2. Remove rubber overshoes 
3. Remover outer gloves 
4. Remove hood from front to rear 
5. Remove respiratory protection, as applicable 
6. Remove outer coverall, inside out, touching inside only 
7. Remove tape from inner coverall and sleeves 
8. Remove each outer shoe cover, stepping on inner step-off pad 

as each is removed. 
Before stepping to the outer step-off pad, the worker should: 
9. Remove inner rubber gloves 
10. Remove inner coveralls, inside out, touching inside only 
11. Take down barrier closure, as applicable 
12. Remove tape or' fastener from inner shoe cover 
13. Remove each inner shoe cover, placing shoe on clean outer 

step-off pad 
14. Remove cotton glove liners 
15. Replace barrier closure, as applicable 
15. Commence whole body frisking 
17. Monitor badge and dosimeter. 
The sequence for the removal of primary and supplemental dosimetry 
is dependent upon where the dosimetry was worn and the potential 
for contamination. 
CTse of Multiple Step-Off Pads 

1. Multiple step-off pads should be used to control exit from 
High Surface Contamination Areas. These pads define interim 
control measures within the posted area to limit the spread 
of contamination• The following controls apply: 
a. The inner step-off pad should be located immediately 

outside the highly contaminated work area, but still 
within the posted area 

b. The worker should remove highly contaminated outer 
clothing prior to stepping on the inner step-off pad 

c. Additional secondary step-off pads, still within the 
posted area, may be utilized as necessary to restrict 
the spread of contamination out of the immediate area 

d. The final or outer step-off pad should be located 
immediately outside the Contamination Area. 
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Table 3-1 Guidelines for Selecting Protective Clothing (PC) 

REMOVABLE COBTAHUnTIOH LEVELS 
WORK 

ACTIVXffY 
LOW 

(1 to 10 times 
Table 2-3 values) 

MODERATE 
(10 to 100 tines 
Table 2-3 
values) 

BIOS 
(> 100 times 
Table 2-3 
values) 

Routine Full set of PCs Full set of PCs Full set of 
PCs, double 
gloves, 
double 
shoecovers 

Heavy work Full set of PCs, 
work gloves 

Double set of 
PCs, work gloves 

Double set of 
PCs, work 
gloves 

Work with 
pressurized 
or large 
volume 
liquids, 
closed 
system 
breach 

Full set of 
non-permeable PCs 

Double set of 
PCs (outer set 
non-permeable), 
rubber boots 

Double set of 
PCs and 
non-pa rroeabl e 
outer 
clothing, 
rubber boots 

Note: For hands-off tours or inspections in areas with removable 
contamination at levels 1 to 10 times the values in Table 2-3, 
labcoats, shoecovers and gloves may be used instead of full PCs. 
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PAST 1 R a d i o a c t i v e M a t e r i a l I d e n t i f i c a t i o n , S t o r a g e and 
C o n t r o l 

For the purposes of thxa^^udl,..racUoattxire[j^taci^iSa.:-: 

;aajr m a t e r i a l , .egwijimnnl;.' ox - " s y a t S g r c b ^ o a o g f c ^jjafearnxitaq!.' j jo ' 1 
,'ija conta i s i i i aead; o x .saspae£md~ r>£: £miosf.' .iidfifitlfpnijtmi.: '• -jbimd-i 

C o n t a m i n a t i o n o r i&*nox»e: .-: .Jta&^e*^fc*3£^.'^i±^^ 
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r a d i o a c t i v e - a a t o x i a i . V ^:xij^'^iii^/^imt0i/^^[0>o- S&itttedfs'X-i 
a c t i v a t e d m a t e r i a l , .' B o i i e a v
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j p r o t e c t i o i i -ipxroo^ram^sniS ". i^U0.^d^^£^^ji^^iyi^t^^^ly.r£pr ."-
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411 Requirements 
i. Materials in Contamination, High Contamination or Airborne 

Radioactivity Areas shall be considered contaminated until 
surveyed and released. Any equipment or system component 
removed from a process that may have had contact with 
radioactive material should be considered contaminated until 
disassembled to the extent required to perform an adequate 
survey, surveyed, and shewn to be free of contamination. 
These survey and release requirements do not apply to 
Airborne Radioactivity Areas where only gaseous, short-lived 
(half-life of 1 hour or less) activation products arc 
present. 

2. Except for sealed and unsealed sources, radioactive material 
located within Contamination, High Contamination or Airborne 
Radioactivity Areas does not require specific labeling or 
packaging. 

3. Radioactive material may be capable of generating a High 
Radiation Area. These areas shall have special controls in 
accordance with Article 334. 

4. The BH&S Organization shall develop response and notification 
requirements associated with a loss of radioactive material, 
including searches, internal investigations, documentation 
and reporting. The EHSS Organization shall be notified in 
the event of a loss of radioactive material. 
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412 Radioactive Material Labeling 

:eqgjpmgne.y.CTa,alsiog-.;feo<»I-s..<.->--; •-•JA^J:*.'.-.'W..V: '.;•!•.• --. '? , • • • 

2. The following are not subject to labeling requirements: 
a. Radioactive material surveyed and determined to have 

contamination levels lower than Table 2-3 values 
b. Radioactive material or containers packaged and labeled 

for off-site shipment in accordance with Department of 
Transportation Regulations 

c. Personal Protective Equipment and Clothing 
d. Radiological control samples such as air, process and 

soil samples or swipes that are in the custody of 
Radiological Control personnel or personnel properly 

- trained in the handling, packaging and transport of 
these samples 
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e. Equipment or installed system components undergoing 
maintenance covered by a Radiological Work Permit 

f. Portable tools and equipment with fixed contamination 
permanently marked with yellow or magenta and maintained 
in a contaminated tool crib or storage and distribution 
area 

g. Installed system components located within an area, the 
entrance to which is posted in accordance with Table 2-4 

h. Nuclear weapon components 
i. Historical items, such as uranium hexafluoride cylinders 

and large items used in demonstration projects, located 
within a Radioactive Material Area; such items shall be 
properly labeled when they are removed from a 
Radioactive Material Area 

j. Short-lived (half-life of 2 hours or less) radioactive 
material generated during an irradiation (i.e., research 
samples while an experiment is being conducted, etc.) 
that is immediately used. 

i. Labels should include contact radiation levels, removable 
surface contamination levels (specified as alpha or beta-
gamma), dates surveyed, surveyor's name and description of 
items. Items which are too small to be labeled with all of 
the stated information should be labeled, at a niniimim, with 
the words 'CAUTION RADIOACTIVE MATERIAL1 and the standard 
radiation symbol. 

5. Packaged radioactive material should have the label visible 
through the package or affixed to the outside. 

413 Radioactive Material packaging 
1. Radioactive material that is outside Contamination, High 

Contamination or Airborne Radioactivity Areas and is 
confirmed or suspected of having removable radioactive 
contamination levels greater than Table 2-3 values shall be 
securely wrapped in plastic or placed in a container. 

2. Radioactive material with sharp edges or projections should 
be taped or additionally protected to ensure package 
integrity. 

3. Radioactive material with removable or potentially removable 
contamination levels in excess of 100 times Table 2-3 values 
should have additional packaging controls such as double 
wrapping or the use of plastic bags inside containers. 
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4. yellow plastic wrapping material should be used for packaging 
radioactive material. Yellow plastic sheets or bags should 
not be used for nonradiological purposes. L3NL does nob 
designate a particular color for wrapping radioactive 
material, L B K L relies on proper and visible labeling 

5. The amount of combustible material used in packaging should 
be minimized. 

414 Radioactive Material Storage 
1. Radioactive material should be stored in a designated 

Radioactive Material Area. 
2. Long-term (more than 60 days) storage of radioactive material 

should be in a specially designated Radioactive Material 
Area. 

3. Decontamination or disposal of radioactive material is the 
preferred alternative to long-term storage. 

4. Each Radioactive Material Area should be approved by the 
Radiological Control Manager or designee. 

5. A custodian should be assigned responsibility for each 
Radioactive Material Area. A custodian may have 
responsibility for more than one storage area. At LBNL the 
custodian in the majority of cases is the Brincipal 
Investigator (PI). 

6. The custodian should conduct walkthroughs of Radioactive 
Material Areas to check container integrity. 

7. The custodian should conduct annual or more frequent reviews 
of each Radioactive Material Area, with emphasis on 
decontamination, movement of material to long-term storage 
locations and disposal of unneeded material. 

8. Storage of nonradioactive material in a Radioactive Material 
Area is discouraged. 

9. Outdoor storage of radioactive material is discouraged. In 
cases where outdoor storage is necessary, the integrity of 
containers used shall be ensured to prevent degradation from 
weathering and subsequent release of radioactive material. 
The custodian should check container integrity monthly at 
outdoor Radioactive Material Areas. 

10. Radioactive material should be stored ia a manner that 
reduces combustible loading. The use of cardboard containers 
tor storage is discouraged. 

4-6 



LBNL RADIOLOGICAL CONTROL MANUAL January 1996 
TECHNICAL REFERENCE DOCUMENT 
Radioactive Materials Chapter 4 

11. Flammable or combustible materials should not be stored 
adjacent to Radioactive Material Areas. 

12. Fire protection measures, such as smote detectors, water 
sprinklers and fire extinguishers, should be considered when 
establishing a Radioactive Material Area. 
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PART 2 Release and Transportation of Radioactive Material 
421 Release to Controlled Areas 

3. Radioactive material and equipment with removable 
contamination levels greater than Table 2-3 values shall be 
packaged prior to release to Controlled Areas. These items 
shall be routinely monitored and controlled in accordance 
with administrative procedures. Controls shall be establish
ed to ensure no umsonitored individual is likely to exceed a 
dose equivalent that would require monitoring in accordance 
with Article 511 or 521. 

4. Material not immediately removed from Contamination, High 
Contamination, or Airborne Radioactivity Areas atter survey 
shall be controlled to prevent contamination while awaiting 
release. 

.::'V-;''"^4?*i:»^^^S*^#^ 
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6. Materials released to Controlled Areas shall be labeled in 
accordance with Article 412. 

423 Release to Oncontrolled Areas 
1. Material in Controlled Areas or Radioactive Material Areas, 

documented to have been released from Contamination, High 
Contamination, or Airborne Radioactivity Areas, shall be 
surveyed prior to release to uncontrolled areas. 

2. DOE 5400.5 describes radiological criteria for releasing 
material to uncontrolled areas. Material being released shall 
also be evaluated for internal contamination and 
contamination under any coatings. 

3." DOE/540.0.5.describes; crj.'terĵ jgjr- r^:eaaiTig,:radioac'tlye~~""r'/~-
material, that.has. Been ccmfomjn'nj;ea::ui.clqpctt'.or volume;,.- sucE'> 
as activated material, or •sielfced;;̂ ^̂  *At.~:-
LBM. all .'material ;relê .ect;'\to>̂ cpn̂ 611ea-t"iirfins. jri'11 iAe, done... 

._ .... in'accordance T.ri.th.EĤ 'procpaura.vVdSi.f--.:- ̂  '.".':-'-' ' •..'.•'-'" "-.' ."'.. 
4. Material not immediately released after survey shall be 

controlled to prevent contamination while awaiting release. 
5. Radiological labeling shall be removed from or defaced on 

material prior to release for unrestricted use. 
433 Transportation of Radioactive Material 
1. 49 era 170 through 180 describe requirements for inspecting 

and surveying packages, containers and transport conveyances 
prior to off-site transport. The 49 CFR 173 contamination 
values shall be used as controlling limits for off-site 
shipments transported by non-DOE conveyances. These limits 
also apply to on-site transfers of shipments by non-DOE 
conveyances received from or destined to off-site locations. 

2. Table 2-3 removable contamination values shall be used as 
controlling limits for on-site and off-site transportation 
when using a DOE conveyance, when a shipment is received 
from an off-site destination, by a non-DOE conveyance, the 
49 CFR contamination values shall be used when transfers are 
made by a DOE conveyance from the on-site receiving location 
to the ultimate on-site destination. 

:3~. Ou-aita training ^9^'nonppp^io:\thoSonffhtK^a^or,'-%r' ". 
botmon taaiXitio* at LBSh "••&*»•,: only- allowed: if,'.'-appio-'• 
priato monitoring control prdcadaTaM -ore ast+bllaKZd 
am} amreiiod (10 (OT eSS.liMWi^sse tranfEers shall ' 
be performed in! accordance '<iw written ppoce5ures utilising J, 
pre-approved routes. Srivate' vehicles;• shvvJJB "cot be used'Eor 
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4. On-site transfers over public thoroughfares shall be 

performed in accordance with Department of Transportation, 
state and local shipping requirements and pre-approved 
agreements. 

5. Off-site shipments of radioactive material, including 
subcontractors' handling of off-site shipments, shall be 
controlled and conducted in accordance with LBNL RCM and 
applicable Federal, state and local regulations. 

6. Before shipment, and upon receipt of a radioactive shipment, 
a visual inspection of packages should be performed to ensure 
that packages are not damaged. The inspection should identi
fy dents, flaking paint, debris, package orientation and any 
indication of leakage. 

7. Before shipment, and upon receipt of a radioactive shipment, 
a comparison of package count to the shipping manifest should 
be made to ensure accountability. 

8. Transport conveyances should be visually inspected prior to loading to ensure the trailers are acceptable for the intended use. 
9. Transport conveyances should be radiologically surveyed 

before loading, especially when using commercial carriers 
specializing in radioactive transport. 

10. Transport of large volumes of radioactive material by non-DOE 
motor vehicles should be "exclusive use" to prevent 
commingling of DOE and other commercial shipments. 

11. The LBNL emergency plan should describe appropriate responses 
for potential on-site radioactive material transportation 
accidents. 

12. Drivers of DOE and non-DOE motor vehicles should have a copy 
of their emergency response plan, or the emergency response 
information required by 49 CFR 172.600, during transport on-
site or during off-site transportation. 
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EAIW 3 Radioactive Source Controls 
431 Radioactive Source Controls 
The following provisions apply to sealed and unsealed radioactive 
sources. 

1. DOE H 5400.9 (extended by DOE N 5400.10) describes how sealed 
radioactive sources shall be controlled and maintained, and 
specifies requirements for receipt, inventory, storage, 
transfer, disposal, and integrity testing. Unsealed sources 
shall be controlled and maintained in a similar manner except 
for integrity testing. 

2. Procurement of radioactive sources shall be coordinated with 
the EH&S Organisation. 

3. Receipt surveys of radiological material shipments shall be performed by the EH&S Organization. 
4. Radioactive sources, including radiography sources, shall not 

be brought on-site by external organizations without the 
prior written approval of the EH£S Organization. 
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FART 4 Solid Radioactive Waste Management; 

441 Requirements 
1. DOE 5820.2A describes how solid radioactive waste is treated, 

packaged, stored, transported and disposed. 
2. Radiological operations generating radioactive waste should 

be designed and developed to promote minimization and permit 
segregation, monitoring, treatment, storage and disposal. 

3. Radioactive waste minimization goals and practices should be 
developed and implemented. 

442 Waste Minimization 
A radioactive waste minimization program shall be in effect to 
reduce the generation of radioactive waste and spread of con
tamination from Contamination, High Contamination or Airborne 
Radioactivity Areas. The following practices should be instituted 
to support waste minimization: 
1. Restrict material entering Radiological Buffer Areas to those 

needed for performance of work. 
2. Restrict quantities of hazardous materials, such as paints, 

solvents, chemicals, cleaners and fuels, entering Radio
logical Buffer Areas and take measures to prevent inadvertent 
radioactive contamination of these materials. 

3. Substitute recyclable or burble items in place of disposable 
ones and reuse equipment when practical. 

4. Select consumable materials such as protective coverings and 
clothing that are compatible with waste-processing systems, 
volume reduction and waste form acceptance criteria. 

5. Reserve an assortment of tools primarily for use in 
Contamination, High Contamination or Airborne Radioactivity 
Areas. Tools should be maintained in a designated storage or 
distribution area or a contaminated tool crib. Controls 
should be established for tool issuance and use. 

6. Survey potentially contaminated material from Radiological 
Buffer Areas to separate uncontaminated from contaminated 
materials. 

7. Segregate known uncontaminated from potentially contaminated 
waste. 

8. Segregate reusable items, such as protective clothi.ig, 
respirators and tools, at the step-off pad. 
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9. Minimize the number and size of Radioactive Material Areas. 
10. Emphasize training in waste reduction philosophies, 

techniques and improved methods. 
443 nixed Waste 
Requirements specified in the Resource Conservation and Recovery 
Act and Toxic Substances Control Act apply to waste that contains 
both radioactive and hazardous materials. 
1. DOE 5400.3 and 5S20.2A describe controls for mixed waste. 
2. DOE 5400.3 and 5820.2A, and Article 442, describe how mixed 

waste generation should be minimized. 
3. Technical and administrative controls should be established 

to minimize the volume of mixed waste generated and the 
amount of radioactivity in such waste. Volume reduction 
methods include process optimization, materials substitution 
and new technology development. 

4. Materials suspected of being mixed waste should be identified 
and segregated as soon as practical in the generating process 
to avoid combining mixed waste with other waste forms. 

5. *he most stringent regulatory requirements for the types of 
waste present should be applied to waste classification and 
disposal. 
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PART 5 Control of Radioactive Liquids and Airborne 
R a d i o a c t i v i t y 
451 Minimization and Control of Radioactive Liquid Wastes 
1. DOE 5820.2A provides criteria for minimizing the generation 

of radioactive liquid waste. Minimization should include 
evaluating operational requirements to reduce liquid usage 
and maximize recycling activities. 

2. A water management program should be maintained to identify, 
trend and eliminate unnecessary sources of radioactive liquid 
waste [and liquid mixed waste] . This program should include 
aggressive measures to identify and repair leaks. 

3. Activities that produce radioactive liquid waste shall be 
suspended unless sufficient processing, collection and 
storage capacity is available to accommodate the waste. 

4. DOE 5400.5 provides radioactive liquid waste discharge 
requirements. 

5. Radioactive liquid waste discharges should be controlled on a 
batch basis-to enhance monitoring capability and to reduce 
the potential for inadvertent release. 

G. Radioactive liquid waste discharges should be analyzed prior 
to release, monitored during release and the release 
terminated before exceeding predetermined limits. 

7. Radioactive liquid waste that cannot be discharged shall be 
solidified and disposed of as solid radioactive waste. 

452 conerol of Radioactive Drains 
Radioactive drain systems are designed to transport radioactive 
liquids. Improper use may cause an environmental release. 
1. Radioactive drain systems should not discharge to the 

environment nor be used for the disposal of nonradioactive 
liquids. 

2. Existing radioactive drains should be evaluated to ensure the 
following: 
a. verification of the existing radioactive drain pipir.g 

configuration 
b. Installation of flow-indicating devices in leak-off 

lines 
c. Use of plugs to prevent nonradioactive input 
d. Consideration of alternative work controls before 

systems are drained for maintenance 
4-l« 



LBNL RADIOLOGICAL CONTROL MANUAL January 199 6 
TECHNICAL REFERENCE DOCUMENT 
Radioactive Materials Chapter 4 

e. Controls prohibiting unauthorized use of drains. 
3. Modifications to the design or operation of existing 

radioactive drain systems should be controlled to include: 
a. Design considerations that prevent nonradioactive drain 

connections into radioactive drains 
b. Procedural and design controls to prevent cross-

connections of radioactive drains with nonradioactive 
systems 

c. Management review of subsequent changes to the design of 
radioactive drain systems or radioactive drain controls 

d. Management controls to restrict the introduction of 
hazardous wastes into radioactive drain systems. 

453 Control of Airborne Radioactivity 
1. Processes and activities with the potential for producing 

airborne radioactivity shall include engineering controls to 
limit releases whenever appropriate. The requirements of 40 
CFR 61 shall be included in the evaluation. 

2. The EH&S Organization shall be notified when engineering 
controls that prevent worker exposure to airborne radio
activity, such as barriers, gloveboxes and glovebags, are 
compromised. An evaluation should be made of continuing 
operations with compromised engineering controls. The use of 
respiratory 
protection to continue activities under tuese conditions is 
discouraged. Implementation of short-term engineering 
modifications that provide a comztensurate level of worker 
protection is the preferred alternative. 

3. Preventive maintenance and surveillance procedures shall be 
established to ensure equipment controls are maintained in an 
operable condition for containment of airborne radioactivity. 
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PARS? 6 Support Activities 
461 Personal Protective Equipment and Clothing 
1. Protective clothing designated for radiological control use 

shall be specifically identified by color, symbol or 
appropriate labeling. 

2. Protective clothing designated for radiological control use 
shall not be used for nonradiological work. 

3. Personal Protective Equipment and Clothing shall not be 
stored with personal street clothing. 

4. Cleaned Personal Protective Equipment, such as face shields 
and respirators, that comes into contact with the wearer's 
face and company issued non-personal protective clothing 
shall be surveyed. Contamination levels should be below 
Table 2-3 total contamination values prior to reuse. The use 
of statistically representative sampling is acceptable. 

5. Laundered protective clothing should be surveyed using 
statistically representative sampling and should meet the 
following criteria prior to reuse: 
a. Beta-gamma radioactivity less than 10,000 dpm/100 cm3 

b. Alpha radioactivity less than 1,000 dpm/100 cm3 for 
transuranics and other alpha emitters in the same Table 
2-3 category, and less than 10,000 dpm/100 cm2 for 
uranium. 

6. Sites and facilities are encouraged to: 
a. Apply the latest techniques and instrumentation to 

detect contamination on Personal Protective Equipment 
and Clothing below Table 2-2 total contamination values. 

b. Continue efforts to reduce contamination levels on 
reusable Personal Protective Equipment and Clothing. 

462 Laundry 
1. Clothing and equipment should be laundered according to 

facility, color, type and level of contamination. 
2. Laundry activities should be performed using processes that 

minimize both potential worker exposure and the volume of 
waste generated. 

3. Clothing and equipment should be screened hefore they are 
launQ-;.ed to segregate those that are damaged, present 
special handling problems or require disposal. 
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4. Waste" streams that contain soaps, detergents, solvents or 
other materials which could interfere with processing large-
volume liquid waste streams should be segregated for separate 
processing. 

5. Contracting for fully licensed laundry services is 
encouraged. 

S. Cleaned Personal Protective Equipment and laundered 
protective clothing shall be inspected prior to use. Cloth
ing should be free of tears, separated seams, deterioration 
and damage, or repaired in a manner that provides the 
original level of protection. 

463 Decontamination 
1. Radiological Work Permits, Authorizations or technical work 

documents shall include provisions to control contamination 
at the source to minimize the amount of decontamination 
needed. 

2. Work preplanning shall include consideration of the handling, 
temporary storage and decontamination of materials, tools and 
equipment. 

3. Decontamination activities shall be controlled to prevent the 
spread of contamination. 

4. Water and steam are the preferred decontamination agents. 
Other cleaning agents should be selected based upon their 
effectiveness, hazardous properties, amount of waste 
generated and ease of disposal. 

5. Decontamination methods should be used to reduce the number of contaminated areas. 
6. Efforts should be made to reduce the level of contamination 

and the number and size of contaminated areas that cannot be 
eliminated. 

7. Facility line management should be responsible for directing 
decontamination efforts. 

464 Vacuum Claaners and Portable Air-Handling Equipment 
Improper use of vacuum cleaners and portable air-handling 
equipment may result in the generation of airborne radioactivity, 
loose surface contamination or high dose rates. 
1. Vacuum cleaners and portable air-handling equipment used in 

areas established to control removable surface contamination 
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or airborne radioactivity (except areas where only tritium is 
present) shall be equipped with High-Efficiency Particulate 
Air (HEPA) filters. If the material to be vacuumed is wet 
enough to preclude resuspension, then HEPA filters are not 
necessary. 

2. HEPA filters used in vacuum cleaner and portable air-handling 
equipment shall meet the efficiency and construction require
ments for HEPA filters in MIL-F-51068. The maximum flow rate 
of the device shall not exceed the flow rate at which the 
HEPA filter was efficiency tested. In addition, the device 
shall be leak tested prior to initial use. when units have 
been opened, and annually. Leak tests are conducted by 
injecting OOP or equivalent aerosols into the inlet of the 
device and measuring the DOP concentration at the inlet and 
outlet of the device. ERDA 76-21, Section 8.3.1, provides 
additional information on in-place testing of HEPA filters. 

3. Vacuum cleaners used for radiological work shall be: 
a. Uniquely marked and labeled 
b. Controlled by an RWP 
c. Controlled to prevent unauthorized use 
d. Designed to ensure HEPA filter integrity under 

conditions of use 
e. Designed to prevent unauthorized or accidental access to 

the inner surfaces of Che vacuum. 
i. Radiation and contamination surveys shall be performed 

periodically for vacuum cleaners is use and labels on these 
units shall be updated. The frequency of radiation surveys 
should depend on the specific use of the vacuum cleaner. 

b. Airborne radioactivity levels shall be monitored when a 
vacuum cleaner is used in a highly contaminated area. 

6. A nuclear safety review shall be performed and documented 
prior to the use of a vacuum cleaner for fissile material. 
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PART 7 Summary of Responsibilities 

471 Senior Site Executive ox Designee 
1. Chairperson ALARA Executive Committee 
472 Line Management 
1. Designate radioactive material and sealed source custodians. 

(414.5; 431.3) 
2. Conduct periodic reviews of radioactive material storage 

areas (414.6, 7) 
3. Maintain accountability records for sealed sources. (431.2) 
4. Coordinate procurement of radioactive sources with the 

Radiological Control Organization (431.7) 
47 3 Radiological Control Manager 
i. develop response and notification procedures for a loss of 

radioactive material. (411.4) 
2. Approve the establishment of radioactive material storage 

areas. (414.4) 
3. Approve procedures for on-site transfers of radioactive 

material. (423.3) 
4. Perform receipt surveys of radioactive material shipments. 

(431.8) 
5. Provide prior written approval for radiography sources 

brought on site. (431.9) 
474 AlrASA Committee 
1. Recommend to the ALARA Executive Committee LBNL ALARA Goals 
2. Perform ALARA evaluations when required 
3. Review radiological audits and conduct of the radiological 

protection program as defined in the charter 
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475 Employees 
•%'. •-.'!• ;^N©1g^i^e^£a^©i^£ca1I^ "of -•'! 
y- .yn^MigvajSssiof •:^a^baela^a^erJaaf0^iteigpgST:;^:^•^ •• ? . # i : ~ ' .'V •" •?::• : 
2. Possess an emergency response plan or emergency response 

information when operating a vehicle making radioactive 
material shipments. (423.12) 

•3.V ;;^\Nbty^yf^®EHSSKOJEg.&S££a^^^ '• -..•'71 
f V*vf!.t^a^st^?^i^iio.ga^-6fc^ibss>o W.(.43-l-.4)"--,.':"-" ;N. 
4'. Notify the ER&S Organization in the event that engineering 

controls that prevent worker exposure to airborne radio
activity, such as barriers, gloveboxes and glovebags, ore 
compromised. (453.2) 
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PART 1 External Dosimetry 
511 Requirements 
1. Personnel dosimetry at LBHL wiJ.1 te/issued, to'personnel based"-

on a -combination of -.technical 132313 as'sessnieiit', *. s&ecifi'c'-. •:. ';:.; 
... nature of work.and completion-o£',;the:'Hazard^; Questionnaire?, v; 

Personnel dosimetry shall be required for the 
following 10 CFR 835.402(a): 
a. Personnel who are expected to receive an annual 

external whole body dose greater than 100 mrem or 
an annual dose to the extremities, or organs and 
other tissues (including lens of the eye and skin) 
greater than 10 percent of the corresponding 
limits specified in Table 2-2 

b. Declared pregnant workers who are expected to 
receive from external sources a dose oc^iivalent of 
SO arem or more to the embryo/fe.tus during the 
gestation period (10 CPU 835.206). 

c. Minors and students, visitors and public expected 
to receive an annual external whole body dose 
equivalent of 50 mrem or more in a year. (10 CFR 
835.207 & 208) 

2. Neutron dosimetry shall be provided when a person is likely 
to exceed an annual external whole body dose of 100 mrem 
annually from neutrons. 

3. Dosimeters shall be issued only to personnel formally 
instructed in their use and shall be worn only by those to 
whom the dosimeters were issued. 

4. To minimize the number of personnel in the dosimetry program, 
the issuance of dosimeters is discouraged to other than 
personnel entering Radiation Areas, High Radiation Areas or 
Radiological Buffer Areas where there is a potential for 
external exposure. Although issuing dosimeters to personnel 
who are not occupationally exposed to radiation can appear as 
a conservative practice, it creates the impression that the 
wearers are occupationally exposed to radiation. 

5. Personnel shall return dosimeters for processing as scheduled 
or upon request, and should be restricted by line management; 
from continued radiological work until dosimeters are 
returned. 

6. Personnel shall wear their primary dosimeters on the chest 
area, on or between the waist and the neck, in the manner 
prescribed by radiation protection personnel. 
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7. Film dosimeters shall not be worn or taken off-site unless 
specifically authorized by the Radiological Control Manager. 

8. The practice at some facilities of taking thermoluminescent 
dosimeters (TLDs) off-site is discouraged and shall not be 
implemented where not in place. 

9. Personnel shall not wear dosimeters issued by their resident 
facilities while being monitored by a dosimeter at another 
facility unless authorised by the Radiological Control 
Manager or designee. Personnel shall not expose their 
dosimeters to security x-ray devices, excessive heat, or 
medical sources of radiation. 

10. A person whose dosimeter is lost, damaged, or contaminated 
should place work in a safe condition, immediately exit the 
area and report the occurrence to the Radiological Control 
Organization. Reentry of the person into Radiological Buffer 
Areas should not be made until a review has been conducted 
and management has approved reentry. 

512 Technical Requirements for External Dooimotry 
1. The external dosimetry program at LBIJI, shall be 

adequate to demonstrate compliance with the Table 2.2 
limits for occupational workers and conducted in 
conformance with the requirements of the BOS 
Laboratory Accreditation Program for Personnel 
Dosimetry (10 CFR 835.402(b)). DOE 5480.15 and STD-1095-
95 specifies the requirements for accreditation of personnel 
erternal dosimetry monitoring programs by the DOE Laboratory 
Accreditation Program (DOELAP). A technical basis document 
shall be developed and maintained for the external dosimetry 
program. Personnel external dosimeters include but are not 
limited to TLDs, track etch dosimeters and neutron sensitive 
film. 

2. The technical basis document shall also address dosimeters 
monitoring radiation outside the scope of DOEIAP, such as 
dosimetry associated with high-energy accelerators and 
extremity dosimeters. 

3. Facilities should participate in intercomparison studies for 
external dosimetry programs. 

4. Personnel exposures to the skin, lens of the eye and 
extremities shall be reported separately when monitored. 

5. Multiple dosimeters should be issued to personnel to assess 
whole body exposure in non-uniform radiation fields or as 
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required on Radiological Work Permits. Non-uniform radiation 
fields exist when the dose to a portion of the whole body 
will exceed the dose to the primary dosimeter by more than 50 
percent and the anticipated whole body dose is greater than 
100 mrem. The technical basis document should describe the 
methodology used in determining the dose of record when 
multiple dosimeters are used. 

6. A dose assessment shall be performed for each instance of a 
lost, damaged or contaminated personnel dosimeter. 

S13 Pocket, and Electronic Dosimeters 
Pocket and electronic dosimeters are supplemental dosimeters that 
provide real-time indication of exposure to radiation and assist 
in maintaining personnel doses less than Administrative Control 
Levels. 
1. Supplemental dosimeters shall be issued to personnel prior to 

entry into a High Radiation or Very High Radiation Area (see 
Article 334 for entry requirements); when a person could 
exceed 10 percent of an Administrative Control Level from 
external radiation in 1 work day; or when required by a 
Radiological Work Permit. Pocket dosimeters should be 
selected with the lowest range applicable (typically 0-
200 mH) for anticipated personnel exposures. 

2. Supplemental dosimeters shall be worn simultaneously with the 
primary dosimeter and located in accordance with Article 511. 

3. Supplemental dosimeters shall be read periodically while in use and should not be allowed to exceed 75 percent of full scale. 
4. Work authorized by a Radiological Work Permit or Radiological 

Work Authorization shall be stopped when supplemental 
dosimeter readings indicate total exposure or rate of 
exposure substantially greater than planned. The EH&S 
Organization shall be consulted prior to continuation of 
work. 

5. The energy dependence of supplemental dosimeters, 
particularly to low-energy beta radiation, should be 
considered in determining their applicability. 

6. use of electronic dosimeters is encouraged for entry into 
High Radiation Areas or when planned doses greater than 100 
mrem in 1 work day are expected. An electronic dosimeter 
provides an early warning of elevated exposure through the 
use' of alarm sec points at specified dose rates or integrated 
doses. 
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7. When the dose results from the pocket or electronic 
dosimeters differ by more than 50 percent from the primary 
dosimeter result and the prijnary dosimeter result is greater 
than 100 mrem. an investigation should be initiated to 
explain the difference. 

514 Area Monitoring Dosimeters 
Establishment and maintenance of a comprehensive area monitoring 
program minimize the number of areas requiring tha issuance of 
personnel dosimeters and demonstrate that doses outside 
Radiological Areas are negligible. Minimizing the number of 
personnel dosimeters issued saves in the costs of operating the 
dosimetry program and reduces costs associated with maintaining 
personnel with enhanced training and qualifications. 
1. Area monitoring dosimeters shall be used to record and 

document radiation levels in routinely occupied areas 
adjacent to areas where radiation or operations with 
radiation exist. This monitoring requirement does not apply 
when the radiation arises solely from low-energy beta sources 
(e.g.. Carbon-14 or tritium). 

2. Area monitoring dosimeter results should be used to support 
dosimetry investigations where personnel express concerns 
about their work environments and exposure to ionizing 
radiation. 

3. Area monitoring dosimeters should be used in Controlled Areas 
to supplement existing monitoring programs and to provide 
data in the event of an emergency. 

515 ZJuclosr Accident Dosimeters 
10 CFR 835.1304 specifies the reguirements for a Nuclear Accident 
Dosimetry Program when sufficient quantities and kinds of fissile 
material exist to potentially constitute a critical mass as 
defined in DOE 5480.5 and where exposure of personnel to radiation 
from a nuclear accident is possible. 
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PART 2 Internal Dosimetry 
521 Requirements 
J Internal dosinratary requirements .at'-.LBNL.-jj&a be.:based. pn/a; rj< ., . 
'combination of technical -basis iasseisis&fei :;sj^c.ific~'nature'of ,wot*-
••<!B& completion of- the THaramfc Ouestaonnaire': .:.'-- • ^__•_, .̂  
1. The following personnel shall participate in an 

internal dosimetry program (10 CFR 835.402(e)): 
a. Personnel who, under typical conditions, have the 

potential to receive intakes resulting in a 
committed effective dose equivalent of 100 uram or 
more in a year 

b. Declared pregnant workers likely to receive intakes 
resulting in a dose equivalent to the embryo/ fetus 
of 50 area or more during the gestation period 

c. Minors and students, visitors and public likely to 
receive intakes resulting in a committed affective 
dose equivalent of 50 mrem or more in a year. 

2. The estimation of internal dosa shall be based ec 
bioassay data rather than air concentration values 
unless bioassay data are (10 CFS 835.209(c)): 
a. unavailable 
b. inadequate 
c. intmrnal dose estimates based on representative air 

concentration values are demonstrated to be as or 
more accurate. 

3. Personnel shall participate in follow-up bioassay monitoring 
when their routine bioassay results indicate an intake in the 
current year with a committed effective dose equivalent of 
100 mrem or more. 

4. Personnel whose routine duties may involve exposure to 
surface or airborne contamination or to radionuclides readily 
absorbed through the skin, such as tritium, should be 
considered for participation in the bioassay program. 

5. Personnel shall submit bioassay samples, such as urine or 
fecal samples, and participate in bioassay monitoring, such 
as whole body or lung counting, at the frequency required by 
the bioassay program. 
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6. Personnel shall be notified promptly of positive 
bioasaay results and the results of dose assessments 
and subsequent refinements. Dose assessment results 
shall be provided in terms of rem or mrem ( 10 CFR 
635.4). 

522 Technical Requirements for Xnternal dosimetry 
CCtE plans to implement accreditation programs for bioassay 
measurements and internal dose assessment and to provide 
supplemental technical guidance on the implementation of internal 
dosimetry programs. Until these accreditation programs are 
available, this Manual provides the technical guidance to 
implement the internal dosimetry programs. 
1. A technical basis document shall be developed for the 

internal dosimetry program. 
2. Baseline bioassay monitoring of personnel who are likely to 

receive intakes resulting in a committed effective dose 
equivalent greater than 100 mrem shall be conducted before 
they begin work that may expose them to internal radiation 
exposure. 

3. Routine bioassay monitoring methods and frequencies shall be 
established for personnel who are likely to receive intakes 
resulting in a committed effective dose equivalent greater 
than 100 mrem. The technical basis for the methods and 
frequency of bioassay monitoring should be documented. 

4. Management shall require termination bioassay monitoring when 
a person who participated in the bioassay prcjram terminates 
employment or concludes work involving the potential for 
internal exposure. The number of persons failing to achieve 
this monitoring should be reviewed periodically and should be 
used to determine whether further efforts to get cooperation 
are warranted. 

5. H^oassay analyses shall a3so be performed when any of the 
fc-i.; owing occurs -
a. Facial or na-ial contamination is detected that indicates 

a potential for internal contamination 
b. Airborne monitoring indicates the potential for intakes 

exceeding 100 mrem committed effective dose equivalent 
c. Upon direction of the EH&S Organization when an intake 

is suspected. 
6. Levels of intakes that warrant the consideration of medical 

intervention shall be established for site-specific 
radionuclides. The effectiveness of medical intervention. 
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such as blocking or chelating agents, shall be documented 
using bioassay results. 

7. A preliminary assessment of any intakes detected should b<~ 
conducted prioi to permitting an employee to return to 
radiological work. 

e. Internal dosimetry program personnel should use radionuclide 
standards from or traceable to the National Institute of 
Standards and Technology (NIST). 

9. Internal dosimetry program personnel should participate in 
the conduct of intercomparison studies and should use the 
"DOE Phantom Library." 

10. The internal dose evaluation programs shall be 
adequate to demonstrate compliance with 10 CFR 
835.202. {10 CFR 835.402(a)) 

523 Technical Requirements for Dose Assessment 
Interpretations of bioassay results and subsequent dose 
assessments should include the following: 
1. Characteristics of the radionuclide, such as chemical and 

physical form 
2. Bioassay results and the person's previous exposure history 
3. Exposure information, such as route of intake and time and 

duration of exposure 
4. Biological models used for dosimetry of radionuclides 
5. Models to estimate intake or deposition and to assess dose 
6. Intradepartmental coordination between the Radiological 

Control Organization and the medical organization for doses 
that may require medical intervention. 
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PART 3 Respiratory Protection Program 
Respiratory protection equipment includes respirators with 
particulate or gas-filtering cartridges, supplied air respirators, 
self-contained breathing apparatus and airline supplied-air suits 
and hoods. 
531 Requirements 
1. Use of respiratory protection shall be reduced to the minimum 

practicable by implementing engineering controls and work 
practices to contain radioactivity at the source. 

2. DOE 5480.4 mandates the requirements contained in ANSI Z88.2 
and 29 CFR 1910.134 for implementation of the Respiratory 
Protection Program and associated training of personnel. 

3. Respirators shall be issued only to personnel who are 
trained, fitted and medically qualified to wear the specific 
type of respirator. Training and qualification testing shall 
be performed annually. 

4. Positive controls shall be maintained for the issue, use and 
return of respirators to ensure that only qualified personnel 
wear respirators. 

5. 29 CFR 1910.134 mandates that breathing air meet the 
specifications of AHSI/CGA G-7.1 Grade D breathing air. 
Compressed air supplied to respirators shall be tested 
quarterly. Compressors shall be of the breathing air type 
and shall not allow oil or other chemicals and fumes to enter 
the breathing air supply. Special attention shall be focused 
on the location of compressor air supply intakes and on 
cross-connections to other compressed gas systems to prevent 
contamination. 

6. Facility safety analyses should not take credit for the use 
of respiratory protection for routine work involving 
potential exposure to airborne radioactive materials. Engi
neering controls should be designed to control radioactive 
materials at the source, so that respiratory protection can 
be reduced. 

532 Medical Assessment 
Each prospective respirator wearer shall have a medical assessment 
prior to being fit-tested. The medical assessment shall determine: 
if an employee's medical condition precludes the use of respir
ators and should follow the guidance in ANSI Z88.6 on frequency 
and content of the examination. The ability of an employee to 
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accommodate the additional stress placed on the body when working 
in a respirator is part of this assessment. 
533 Use o£ Respiratory Protection 
Personnel using respiratory protection shall: 
1. Be issued respirators only upon verification of medical 

approval, training and fit testing 
2. Perform fit checks of their respirators to ensure a proper 

seal before entering areas requiring respirator use 
3. Be clean shaven in the area of fit 
4. Use corrective lenses, if needed, that are approved for 

respirators 
5. Be trained to leave the work area when experiencing 

respirator failure 
6. Be trained to remove their respirators to avoid life-

threatening situations when exiting an area after respirator 
failure. 

534 Heae stress 
Heat stress may result from working in areas of high heat, 
humidity and radiant heat; working in protective clothing; and 
using respirators, particularly where other protective equipment 
is required. Heat stress has occurred at ambient temperatures 
less than 70°F when multiple sets of anti-contamination clothing 
or plastic suits were in use or strenuous work was required. The 
planning stages for work in hot environments should address heat 
stress controls. Recommended work time limits and use of body 
cooling devices should be considered to reduce heat stress. Job 
supervisors should inform their personnel of heat stress pre
cautions prior to work on job assignments in hot environments. If 
a person begins to feel symptoms of heat illness, the person 
should immediately notify the nearest co-worker, exit the area, 
remove Personal Protective Equipment, notify the supervisor and 
rest in a cool area. In such cases, medical assistance should be 
provided. 

535 Half-Face Respirators 
The revised 10 CFR Part 20, effective January 1, 1994, states that 
half-face respirators are "...not satisfactory for use where it 
might be possible (e.g., if an accident or emergency were to 
occur) for the ambient airborne concentrations to reach instantan
eous values greater than 10 tiroes the...DAC values." "This type 
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of respirator is not suitable for protection against Plutonium or 
other high-toxicity materials." 
1. Half-face respirators shall not be used on a routine basis as 

a precautionary measure for protecting workers from potential 
airborne radioactive materials. Half-face respirators are 
undesirable because their seal with the face is more likely 
to fail than with full-face respirators, particularly during 
heavy work. As a result, their permitted protection factor 
is low. 

2. The use of half-face respirators is not prohibited in 
situations where intakes of radioactive material will be low, 
such as a few mrem, and where industrial and safety 
considerations warrant, such as during the operation of heavy 
equipment. 

3. A few DOE facilities use half-face respirators for emergency 
evacuation purposes. This practice is discouraged and shall 
not be implemented where not in place. 
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PART 4 Handling Radiologically Contaminated Personnel 
541 Skin Contamination 
1. Survey techniques shall be established to determine the 

extent of skin contamination. 
2. When personnel detect skin contamination, they shall notify 

Radiation Protection personnel. 
3. The extent of skin contamination should be determined prior 

to initiating decontamination procedures. 
4. Skin decontamination methods should be established for site-

specific radionuclides. Skin abrasion should be avoided 
during the decontamination process. Intrusive 
decontamination methods, such as tissue removal, require 
medical assistance. 

5. Levels of skin contamination that trigger the need for dose 
assessments should be established for site-specific 
radionuclides. These trigger levels should not exceed 100 
mrem. 

6. Personnel with skin contamination that triggers the need for 
dose assessment should be informed of the initial dose 
estimate to their skin as soon as practicable, preferably 
prior to the end of their work day. 

7. Personnel with skin contamination for which dose assessment 
was not performed should be informed of the nature of the 
contamination and an upper estimate on the potential dose 
(such as less than 10 mrem) as soon as practicable, 
preferably prior to the end of their work day. 

8. An assessment of skin exposure requires time to conduct a 
detailed evaluation. Assessments shall be conducted in 
accordance with Appendix 2C and, promptly after completion, 
the results should be explained to the parsons affected. 

542 Contaminated Wounds 
1. Emergency medical care should be administered immediately for 

injuries involving radioactive materials in accordance with 
National Council on Radiation Protection and Measurements 
Report Number 65. Medical treatment of injuries takes 
precedence over radiological considerations. 

2. The treatment of contaminated injuries should include the 
following: 
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a. Treatment of contaminated wounds by medically qualified 
personnel 

b. Monitoring of wounds and associated bandages for 
contamination, including alpha emitters if applicable 

c. Identification of the radionuclides involved 
d. Medical determination of the need for therapeutic 

intervention such as blocking or chelating agents 
e. Initiation of appropriate bioassay monitoring 
f. Determination of need for work restrictions. 

3. An injured person should be counseled promptly on the medical 
and radiological implications resulting from contaminated 
wounds that result in internal doses greater then 2 percent 
of the Table 2-1 limits. The counseling should be performed 
by senior radiological control and medical professionals. 

543 Exposures to Airborne Radioactivity 
Potential intakes of radioactive material are indicated when 
personnel without respiratory protection are exposed to airborne 
radioactivity or when respiratory protection has been compromised. 
If intakes of radioactive material are indicated which could 
result in [an individual receiving] a committed effective dose 
equivalent greater than 100 mrem, the following actions should be 
taken: 
1. Identify personnel potentially exposed to airborne 

radioactivity 
2. Obtain nasal smears for qualitative indication of intakes 

where appropriate 
3. Analyze air samples to determine airborne concentrations 

where appropriate 
i . Determine duration of potential exposure to airborne 

radioactivity 
5. Perform bioassay appropriate for the type and quantity of 

radionuclides involved 
6. Evaluate dose prior to permitting the worker to return to 

radiological work. 
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PAfiT 5 Hadi.olosri .cal M o n i t o r i n g and S u r v e y s 

5 5 1 R e q u i r e m e n t s 

• aonkamiaatfefi ,andUiiksbska'j}v4^oaiit£¥£iS3^.:-Bi»il-i-J^'-::.' 
'•.'.' eondnct i i f f ,fco-' « < ^ ; ? < ^ , : j ^ ^ ^ ( ^ ^ » ? : S r t . \ ; K ; ; X ? c : ' ^ v . ; V ? ..''-1 

b . . . : . •jprarmani!-/--xao!i^airX^j'j .^g°^^#g^g>-?~' J"' r' "'.'-.-'- -v< "'••' •'! 
'©.••••" jJdcsc t i < d S a i i o - B * - . . i a : . j a ^ o i - c * ^ ;._." 
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e . • i d B i i t J J v a r e a s ' r a ^ i j r j n e r - ' p o j c i n o g c - ' ^ - • ' • ' ' ' • ' , 

2 . A r e a m o n i t o r i n g i n t h e w o r k p l a c e s h a l l b e r o u t i n e l y 
p e r f o r m e d , a s n e c e s s a r y , t o i d e n t i f y and c o n t r o l 
p o t e n t i a l s o u r c e s o f p e r s o n n e l e x p o s u r e t o r a d i a t i o n 
a n d / o r r a d i o a c t i v e m a t e r i a l 
(10 CFR 8 3 5 . 4 0 1 ( b ) ) . 

.4 . . fluryigya- .•r"og:VJa6^a'fct6^^focog>«Tff j w ; 
.Tradaoadrivo 'materxaa*. ' s ^ l ^ : ^ , i y ' e r r ^ 6 i j » d i , a » T > W o c i J i o d . ; 

. i n . r o g h n i r n ? • Wer^'f^yiifaam^'My^SlS^^'JB^Jt^^!/^) ^.!:.''/-' >: • J 
....-L . lXmolamaatnei^y:b£^l6&fRZ^SiWl^Jih-'^'~,-. •-.. •..:-.'--• ,'••,. M 
5. The Radiological Protection Program staff shall perform and 

document a review of the adequacy of sampling and monitoring 
systems as part of any facility or operational changes 
affecting radiological control. In the absence of such 
changes, a review should be conducted annually. 

When response checks are not feasible, such as with 
instruments used to measure neutrons or tritium, compensatory 
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actions should be established to ensure proper instrument 
performance. 

7. Assessment of radiological conditions should include a 
sufficient number of survey points to characterize the 
radiation present and to verify boundaries. 

8. Surveys should be performed before, during and at the 
completion of work that has the potential for causing changes 
in levels of radiation and radioactivity 

9. Survey frequencies should be established based on potential 
radiological conditions, probability of change in conditions 
and area occupancy factors. 

10. Monitoring results should be reviewed by the cognizant 
radiological supervisor. The review shoild ensure that all 
required surveys have been performed and that the 
documentation is accurate and complete. 

11. Results of current surveys or survey maps should be 
conspicuously posted to inform personnel of the radiological 
conditions. 

12. Monitoring results should be made available to line 
management and used in support of pre- and post-job 
evaluations, MARA preplanning, contamination control and 
management of radiological control operations. 

13. Monitoring data in each building or area should be compiled 
and reviewed at least quarterly. Changes or trends should be 
noted and corrective actions assigned. 

552 Radiation Exposure Surveys 
1. In addition to the requirements of Article 551, routine 

radiation surveys should be performed in accordance with the 
following minimum frequencies: 
a. Meekly, in office space located in Radiological Buffer 

Areas where the potential exists for external radiation 
exposure 

b. Monthly, in routinely occupied Radiological Buffer Areas 
and Radiation Areas 

c. Upon initial entry, monthly during continuing 
operations, and when levels are expected to change in 
High Radiation Areas 

d. Monthly, for operating HEPA-filtered ventilation units 
where there is potential for generating radiation levels 
external to the ducting. 
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e. Weekly, for temporary Radiation Area boundaries to 
ensure that radiation areas do not extend beyond posted 
boundaries 

f. Monthly, or upon entry, if entries are less frequent 
than monthly for Radioactive Material Areas 

g. Quarterly, for potentially contaminated ducts, piping 
and hoses in use outside radiological facilities. 

2. The survey frequencies in 552.1 above shall be modified where 
data from trend analyses or operational changes suggest the 
radiological conditions are not stable or are not 
predictable. 

3. Performance of radiation surveys should include dose rate 
measurements of the general area, dose rates at a distance of 
30 centimeters from a source or surface of interest to 
evaluate potential whole body exposures, and dose rates on 
contact with potential sources of radiation where there is a 
potential for hands-on work. 

4. Surveys should be conducted whenever operations are being 
performed that might result in personnel being exposed to 
small intense beams of radiation, such as those generated by 
shielded x-ray devices or due to removal or alteration of 
shielding. 

553 Area Radiation Monitors 
1. In addition to the requirements of Article 551, area 

radiation monitors (not to include area monitoring dosimeters 
discussed in Article 514) should be installed in frequently 
occupied locations with the potential for unexpected 
increases in dose rates and in remote locations where there 
is a need for local indication of dose rates prior to 
personnel entering remote locations. 

2. Area radiation monitors should not be substituted for 
radiation exposure surveys in characterizing a workplace. 

3. The need and placement of area radiation monitors should be 
documented and assessed when changes to facilities, systems 
or equipment occur. 
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4. In addition to the requirements of Article 562, area 
radiation monitors should be tested at least quarterly to 
verify audible alarm system operability and audibility under 
ambient working conditions and operability of visual alarms 
when so equipped. 

5. If installed instrumentation is removed from service for 
maintenance or calibration, a radiation monitoring program 
providing at least equal detection capability should be 
maintained, consistent with the potential for unexpected 
increases in radiation dose rates. 

6. Where an area radiation monitor is incorporated into a safety 
interlock system the circuitry shall be such that a failure 
of the monitor shall either prevent entry into the area or 
prevent operation of the radiation producing device. 

7. Area radiation monitors should be maintained and 
calibrated annually in accordance with 10 CPR 
835.401(e)(1) at tSae LBNL, XHftS calibration facility. 
Calibration to include operability, audibility and visual 
alarms when so equipped under ambient working conditions. 

554 Contamination Surveys 
1. In addition to the requirements of Article 5S1, routine 

contamination surveys should be conducted [in Radiological 
Buffer Areas established for the control of contamination and 
other areas with the potential for spread of contamination) 
as follows: 
a. Prior to transfer of equipment and material from one 

Radiological Buffer Area to another 
b. Prior to transfer of equipment and material from highly 

contaminated areas within Radiological Buffer Areas 
unless precautions such as bagging or wrapping are taken 
prior to transfer 

c. Daily, at contamination area control points, change 
areas, or step-off pads when in use, or per shift in 
high use situations 

d. Daily, in office space located in Radiological Buffer 
Areas 

e. Daily, in lunch rooms or eating areas near Radiological 
Buffer Areas 

f. Monthly, in routinely occupied Radiological Buffer Areas 
g. Monthly, or upon entry if entries are less frequent, in 

areas where radioactive materials ore handled or stored 
h. Monthly, or upon entry if entries are less frequent, 

where contamination boundaries or postings are located 
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i. During initial entry into a known or suspected 
contamination area, periodically during work, at 
completion of job, or as specified in a Radiological 
Work Permit 

j. After a leak or spill of radioactive materials. 
• "• k~T User ourteys at tha fr^ffuonoy. Bpac±tlail^n -t&a •'•.' 
... . ._i Jan" or J»WP' iiabliauJn&tiiin' **,10••.*'&&r>a~3Si4yi) '•• ' ' I 
2. The survey frequencies in 554.1 above shall be modified where 

data from trend analyses suggests the radiological conditions 
are not stable or are not predictable. Basic trigger levels 
should be established and incorporated into the RHP or RWA 
based, for example, on operational changes posing high risk 
of contamination or frequency of spills. 

3. Surveys for the release of materials shall be conducted in 
accordance with Articles 421 and 422. 

4. Contamination surveys should incorporate techniques to detect 
both removable and fixed contamination. 

5. Items with inaccessible surfaces which were located in known 
or suspected contamination areas and had the potential to 
become contaminated at levels likely to exceed Table 2-3 
values shall be treated as potentially contaminated and 
subject to administrative controls unless the items are 
dismantled and monitored or special survey techniques are 
used to survey all surfaces. 
(Ref. 10 CFR 835.1101(a)). 

6. The requirements for assessing representative samples of bulk 
material, such as sand, sweeping compounds or plate steel, 
which are not suitable for normal loose and fixed 
contamination-level assessment techniques, are specified in 
DOE 5400.5. 

7. Swipe surveys for removable contamination shall be reported 
in units of disintegrations per minute per 100 cm2 

(dpm/100 cm 2). For swipe surveys of small items covering less 
than 100 cm3, the results shall be reported in units of dpm 
per area swiped. 

8. Large area wipes are encouraged and should be used to 
supplement standard swipe techniques in areas generally 
assumed not to be contaminated, such as entrances to 
Radiological Buffer Areas. If an evaluation indicates that 
an area wiped is contaminated, a thorough contamination swipe 
survey should be performed. 

5-19 



LBNL RADIOLOGICAL CONTROL MANUAL January 199S 
TECHNICAL REFERENCE DOCUMENT 
Radiological Health Support Operations Chapter 5 

9. Areas identified as either contaminated with, or having the 
potential for being contaminated with, highly radioactive 
particles ("hot particles") should be surveyed weekly. These 
areas should be surveyed at least daily during periods of 
work that may result in the generation of hot particles. 
Special swipe techniques to collect hot particles, such as 
tape and large area wipes, should be used. 

555 Airborne Radioactivity Monitoring 
1. In addition to the requirements of Article* 551, air 

monitoring equipment should be used in situations where 
airborne radioactivity levels can fluctuate and early 
detection of airborne radioactivity could prevent or minimize 
inhalation of radioactivity by personnel. Selection of air 
monitoring equipment should be based on the specific job 
being monitored. Air monitoring equipment includes portable 
and fixed air sampling equipment and continuous air monitors. 

2. Air sampling equipment shall be used in occupied areas 
where, under normal operating conditions, a person is 
likely to receive an annual intake of 2 percent or 
more of. the specified ftTinreal Limit of Intake (ALI) 
values (40 Derived Air Concentration (DAC) hours). An 
annual intake of 2 percent of a. specified ALI general
ly represents a committed effective dose equivalent to 
a parson of approximately 100 a n s (10 CTH 
835.403(a)(1)). 

3. Continuous air monitoring equipment shall be installed 
in occupied areas where a person without respiratory 
protection is likely to be exposed to a concentration 
of radioactivity in air erpemling 1 DAC or where there 
is a need to alort potentially exposed workers to 
unexpected increases in the airborne radioactivity 
levels 10 era 835.403(a)(2). A person exposed contin
uously to a concentration of radioactivity in air of 1 DAC 
for 1 work week would generally receives a committed 
effective dose equivalent of approximately 100 mrem. 

4. Air sampling equipment should be positioned to measure air 
concentrations to which persons are exposed. If this cannot 
be achieved, a program of personal breathing-zone air 
sampling should be initiated. 

5. Air monitoring equipment shall be routinely calibrated 
and maintained at a frequency of at least once par 
year.( 10 CTR 835.401(e)(1)). Continuous air monitors 
should be capable of measuring 1 DAC when averaged over 
8 hours (8 DAC-hours) under laboratory conditions. 
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6. Continuous air monitoring equipment required by 
Article 555.3 shall have alarm capability and 
sufficient sensitivity to alert personnel that 
immediate action is necessary in order to minimize or 
terminate inhalation exposures 10 CFR 8 3 5 . 4 0 3 ( B ) ( 3 ) ) . 

7. The proper operation of continuous air monitoring equipment 
should be verified daily by performing an operational check. 
Operational checks should include positive air-flow indica
tion, non-zero response to background activity, and internal 
check sources or 60 Hz electronic checks when available. 
Continuous air monitoring equipment should be verified weekly 
by checking for instrument response with a check source or 
with ambient levels of radon and thoron daughters. 

S. Preliminary assessments of air samples utilizing field survey 
techniques should be performed promptly upon removal. In 
situations where background levels of radon and thoron 
daughters interfere with evaluation of alpha air samples, 
prompt field assessments may not be possible. 

9. Air sample results should be evaluated as quickly as 
practicable for evaluation of the need for respiratory 
protection, area evacuation (if necessary), worker intake and 
worker relief from respirator use. 
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BAST 6 Instrumentation and Calibration 
561 Standardization 
Standardization using commercially available radiological 
instrumentation in the DOE is highly encouraged. To assist in the 
selection of appropriate instrumentation, DOE intends to establish 
a formal program to evaluate and test each type of radiological 
instrumentation used throughout the DOE complex. 

562 Inspection. Calibration and Perforaaaco Tests 

• DOE 5480.4 mandates the requirements contained in ANSI N323 
for radiological instrumentation calibration. Calibrations 
shall use National Institute of standards and Technology 
(NIST1 traceable sources. 

2. Calibration procedures shall be developed for each 
radiological instrument type and include frequency of 
calibration, precalibration requirements, primary calibration 
requirements, periodic performance test requirements, 
calibration record requirements and maintenance requirements. 

3. Pocket and electronic dosimeters and area radiation monitors 
should be calibrated at least annually and in accordance with 
Article 562.1. 

4. The effects of environmental conditions (10 cnt 
835.401(c)(3)), including interfering radiation, on an 
instrument shall be known prior to use. 

5. Functional tests should be used to assess instrumentation 
designs that include alarms or that involve a process con
trol. A functional test should be developed to test all 
components involved in an alarm or trip function and 
performed at least annually. 

6. In unusual and limited situations it may be necessary to use 
an instrument in an application other than that envisioned by 
the manufacturer. Special calibrations should be performed 
for use of instrumentation outside manufacturer's specifi
cations. The instrument should be adjusted, calibrated and 
labeled to identify the special conditions and used only 
under the special conditions for which it was calibrated. 

7. Instruments should bear a label or tag with the date of 
calibration and date calibration expires. 
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8. Instruments whose "as found" readings indicate that the 
instrument may have been used while out of calibration shall 
be reported to the Radiological Protection Program staff and 
the EH&S calibration facility staff. The Radiological 
Protection Program staff should review surveys performed with 
the instrument whilo it was out of calibration. 

563 Maintenance 
1. A program for preventive and corrective maintenance of 

radiological instrumentation should be established and 
documented. 

2. Preventive and corrective maintenance should be performed 
using components and procedural recommendations at least as 
stringent as those specified by the manufacturer of the 
instrument. 

3. Radiological instruments shall undergo calibration prior to 
use following any preventive or corrective maintenance or any 
adjustment that voids the previous calibration. A battery 
change is not normally considered maintenance. 

5S4 Calibration Facilities 
1. Calibration facilities should perform inspections, 

calibrations, performance tests, calibration equipment 
selection and quality assurance in accordance with Che 
recommendations of ANSI 11323 and take the following actions: 
a. Locate activities in a manner to minimize radiation 

exposure to operating personnel and to personnel in 
adjacent areas 

b. Minimize sources of interference, such as backscatter 
and non-ionizing radiation, during the calibration of 
instrumentation and correct for interferences as 
necessary 

c. Operate in accordance with the referenced standards 
d. Generate records of calibration, functional tests and 

maintenance in accordance with the referenced standards. 
2. For organizations that do not possess or use their own 

calibration facilicies, contracted calibration services 
should be performed in accordance with the referenced 
standards. 
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P A R T 7 Summary of Responsibilities 
571 Department of Energy 
572 Lin© Management 
1. Require termination bioassay monitoring when personnel 

terminate employment or conclude work that required 
participation in a bioassay monitoring program. (522.4) 

573 Radiological Control Manager 
1. Authorize use of special dosimeters offsite. (511.9) 
2. Perform and document reviews of the adequacy of sampling and 

monitoring systems. (551.2) 
57 4 Employees 
1. Notify the Radiological Control Organization if assigned 

dosimeters are exposed to security x-ray devices, excessive 
heat, or medical sources of radiation. (511.8) 

2. Upon discovering the loss, damage, or contamination of a 
dosimeter, secure work, exit the area and report the 
occurrence to the Radiological Control Organization- (511.9) 

3. Participate in bioassay monitoring programs as directed by 
the Radiological Control Organization. (521.4) 

4. Be clean-shaven in the respirator seal area prior to using 
respiratory protection devices. (533) 

5. Immediately notify the nearest co-worker, exit Che area, 
remove personnel protective equipment, notify supervisor and 
rest in a cool area if heat illness is encountered. (534) 

tSi'Vf Nqtify-T^^aifflo^ig^e^ .'•'.• : 
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PART 1 General Requirements 
611 Purpose 

Th£s~chapter ^taJJia l^^t^^r^x^jsn^^jj '^^wujBi .^Ti fe pejsonijel^j 
.'have the training to worl: ^)^ely. ^ ^'S=s^ui^',radiblogica2; • areas !•;• • 
a n d tO mnirHTa-iTV't-Tipir Mn^|-^irtiijf1 -T^i^^^'inTi"-Bvpngiire '«TifT >frft\" .'""' 
radiation exposures af "others ^f^j^^'^s^ix^^^XdhxvnbXtt: '-•.-•..,' 
.(AULHA) f ^ ^ " j ' T ^ ' j " ™ t * ' ' ° : , j , T i 'fy^.°'.:^T'iT'ffel?'C&?s'^T* r.f. T7 ;^ 1?f' 
at LBNL. LBNL. i s ..meetinjj the r s ^ u i x S a ^ ^of'.̂ T.eER?. B35/'^j^MV.J^;. 
Radiation. Safety Training througbi- fiTOJJL'• J^licaWle^fcquysja ,:figt^risfe~? 
Specific training, curi^ictiia anavmate^^fe^'s^^in^.-ii'.the-^bOE? -"<•>' 
RCM i s ' f or reference'and will^be" so^.noted:- ••-'-•-; • ;• ''•-•: ••-'. : •' •:•':-
612 S t a n d a r d i z a t i o n 

Standardized core courses and training materials should be used to 
achieve consistency through out DOE complex. In establishing 
local training programs, the standardized core courses should be 
presented and site-specific information shall be added. For 
example, training at accelerator facilities should expand course 
content for high energy radiation and activation products. 
Training at plutonium facilities should expand the course content 
for alpha control. In all cases, the standardized core course 
materials, as listed in the References section, should be fully 
implemented. 
"Standardized core course training material developed and 
maintained by DOE Headquarters (EH) consists of lesson plans, 
designated viewgraphs, student handbooks, qualification standards, 
question banks and wallet-sized training certificates. The 
standardized core course training materials were based on ASTM S 
1168 87, 'Standard Guide for Radiological Protection Training for 
Nuclear Facility Workers,* and were developed using the principles 
of performance-based training per DOE 5480.20. The standardized 
core course for Che Radiological Control Technicians partially 
fulfills DOE training accreditation requirements of DOE 5480.ISA. 
1. Standardized core course training material should be used for 

General Employee Radiological Training, Radiological Worker 
training and Radiological Control Technician training. 

2. Wallet-sized training certificates that identify current 
training status should be provided. 

,3". .. Successful completion/of-,'fche. i^nTiflardah;^^courses^fcr._Gene^aT3 
Employee Radiological-Training),,: to^6ic^ic^"WOTker-"j^S;if^--V; 
Radiological "Control Techniciaai;"at. one JxS^i-te'.sha'ii be! V.V\ '".; 
recognized by:other DOE• sl'tesfi j.agCTininr4aj£iox<''o£\-pz»vd.uua"', 
training shall.. include;-fcae:; individual-'i.. namo'r - dat* - of- .• 
training, topics covorod> and. naxam-'of _ thtt^ carJzifying.-•• 
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4. At sites where there are multiple facilities, the training 
may be facility-specific if personnel access is limited to 
those facilities for which training has been completed. 

5. The site Radiological Control Manager or a designee shall 
concur in site-generated radiological training material. 

613 Saqairenancc 

Examinations should be written; however, the Radiological 
Control Manager nay approve alternatives to accommodate 
special needs. Alternative examinations should be equivalent 
in content to written examinations. The examination process 
should require: 
a. That a minimum passing score be established 
b. That true/false questions not be included 
c. Use of questions randomly selected from the question 

bank 
d. Acknowledgment by signature that the student 

participated in a post-examination review 
e. That competence in required skills be measured using 

performance-based examinations 
f. Remedial actions for failure to meet the minimum score 
g. That the question bank contain questions that test what 

the student is expected to remember months after the 
training rather than to test short term memory of 
theoretical material. 

2. Training should address both normal and abnormal situations 
in radiological control. 

3. General Employeo Radiological Training shall be 
completed every 3 years as required by 10 era 
83S.901I&). Changes Co the program shall ba 
incorporated as they are identified and a decision 
made i£ retraining prior to the 2 year period is 
needed as required by 10 CFR 835.901(b). In the 
alternate year when full retraining is not completed, the 
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latest General Employee Radiological Training Handbook 
(Student Guide) should be distributed for self-study. 

.alternate, areax. r«fi«»Sc:; ^pkai£^0ipfC^b]ir'-^0rgi^fA^ix-'i^r!i-t.' 
rof*OBfi»r training!' ' « i « i j ^ 
raauiremanta•-•mreiaat throucrhi-tha- »m\.irimeiril•:pr»c«»«^-. 

5. Site-specific training and refresher training shall include 
changes in requirements and updates of lessons learned from 
operations and maintenance experience and occurrence 
reporting, for the site and across the DOE complex. 

6. Verification of the effectiveness of radiological control 
training should be accomplished by surveying a limited subset 
of former students in the workplace. This verification is in 
addition to performance evaluations routinely performed by 
training departments. This evaluation should include 
observation of practical applications, discussions of the 
course material, and may include written examinations. The 
survey should be performed by Radiological Control managers 
and supervisors, quality assurance personnel or senior 
instructors after the former student has had the opportunity 
to perform work for several months. The results should be 
documented. 

7. Requirements for respiratory protection training are included 
in Article 531. 

8. Training programs developed for radiological control should 
meet the requirements for performance-based training and, 
when applicable, training accreditation. 

9. Reading and comprehension skills in the English language are 
generally necessary for General Employee Radiological 
Training. The Radiological Control Manager is authorized to 
approve alternative temporary training methods for those 
lacking reading and comprehension skills in the English 
language until adequate English language skills can be 
achieved. Training in an alternate language should be 
equivalent to training in English. Visitor orientation and 
the use of trained escorts provide an alternate to training 
with the concurrence of the Radiological Control Manager. 

10. Additional requirements for personnel training at Category A 
reactors are stated in DOE 5480.20. 

11. Training records and course documentation shall meet the 
requirements of Article 725. 
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614 Qualification Standards for Radiological Control 
Technicians 

1. Qualification Standards define the requirements for 
demonstrating completion of training. Signatures on the 
forms in Qualification Standards shall document satisfactory 
proficiency. 

2. Qualification Standards from the standardized core course 
shall be used. 

3. The Qualification standards from the standardized core course 
shall be supplemented to include site-specific elements. 

4. Qualification standards for the Radiological control 
Technician position shall include on-the-job training 
(10 CFR 835.903) to provide hands-on experience directly 
applicable to the job. 

5. On-the-job trainees shall be under the control of 
qualified personnel (10 CFR 835.903). 

615 Oral Examination Boards 
1. An Oral Examination Beard shall determine the qualification 

of candidates for Radiological Control Technician and 
Supervisor positions. The Oral Examination Board provides an 
opportunity to identify areas of Strengths and weakness 
related to performance of Radiological Control Technician 
duties and Supervisor functions. The O.al Examination Board 
also provides the opportunity to identify additional training 
needs to enhance Radiological Control Technician and 
Supervisor training programs. 

2. The Radiological Control Manager shall designate the Board 
members and appoint a Chairperson. 

3. The Board constituted to evaluate Radiological Control 
Technician qualification should be composed of at least three 
persons to include a Radiological Control Technician 
Supervisor, Radiological Protection Program staff, and line 
management operations department supervisors and staff 
personnel, as applicable. Radiological Control Technician 
Instructors may participate as nonvoting members. 

4. The Board should assess the candidate's response to normal 
and emergency situations. Questions should be of the type 
that are not normally covered in a written examination. 

5. The- Board constituted to evaluate Radiological Control 
Technician Supervisor qualification should not include peers 
or subordinates as voting members. 
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616 Instructor Training and Qualifications 
1. All instructors should be qualified in accordance with the 

contractor's site Instructor Qualification Program or possess 
equivalent qualifications. 

2. Instructors should have the technical knowledge, experience 
and instructional skills required to fulfill their assigned 
duties. 

3. Instructors-in-training shall be monitored by a qualified 
instructor. 

4. Subject matter experts without instructor qualification may 
provide training in their axeas of expertise. However, these 
subject matter experts should be trained as instructors when 
this occurs routinely. 
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PART 2 General Employee Radiological Training 
621 Site Personnel 

General Employee Radiological Training is recommended for all 
employees. 
1. General Employee Radiological Training shall include the 

standardized core course training materials. 
2. Standardized core General Employee Radiological Training 

shall be expanded to include site-specific information, such 
as site-specific radiation types, alarm responses and 
policies. 

3. Workers may challenge General Employee Radiological Training 
scandardized core knowledge requirements by passing a 
comprehensive examination. If unsuccessful in one attempt, 
the entire General Employee Radiological Training 
standardized core training shall be completed. Challenges do 
not apply to the site-specific portions. 

4. Expected time to complete the standardized core and site-
specific General Employee Radiological Training is 
approximately 1 hour. 

5'. Additional training beyond General Employee Radiological 
Training is necessary for unescorted entry into Radiological 
Buffer Areas or areas posted for radiological control other 
than Controlled Areas. 

6. Information may be communicated by classroom lecture, 
videotape, or other applicable methods. 

612 Radiological Orientation for Visitors 
1. Visitors who enter the Controlled Area shall receive a 

radiological safety orientation that should include the 
following topics: 
a. Basic radiation protection concepts 
b. Risk of low-level occupational radiation exposure, 

• including cancer and genetic effects 
c. Risk of prenatal radiation exposure 
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d. Radiological protection policies and procedures 
e. Visitor and management responsibilities for radiation 

safety 
f. Adherence to radiological posting and labeling 
g. Applicable emergency procedures 
h. Training for issuance of dosimeters, where applicable. 

2. Information may be communicated by videotape or handout to 
personnel entering a site. An examination is not required. 

3. Records of the orientation shall be maintained. Visitor 
sign-in logs may be used as orientation records. 

4. The orientation for continuously escorted individuals or 
groups should be commensurate with the areas to be visited. 
Records of orientation for such individuals or groups should 
be retained. 

5. Further requirements for Visitors. Tour Groups, Visiting 
Dignitaries, Scientists and Specialists are addressed in 
Article 657. 
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PART 3 Radiological Worker Training 

2. Radiological Worker trainirg is required for unescorted entry 
into areas as stated in Table 6-1. 

3. Radiological Worker training is required for unescorted entry 
into areas as stated in Table 6-1. Additional training is 
required for special job functions with radiological 
consequences per article 634.1. 

4. Workers may challenge Radiological Worker standardized core 
knowledge requirements by passing a comprehensive 
examination. If unsuccessful in one attest, the entire 
standardized core Radiological Worker training shall be 
completed. Challenges do not apply to the site-specific 
portions. 

5. Basic Radiological Worker training is a prerequisite for 
accelerator and laboratory Radiological Worker training. 

6. Radiological Worker and Radiological Worker II training are 
self-contained courses. Radiological Worker II training {Not 
used at LBNL) includes all of the requirements of 
Radiological Worker training and expands on the topic of 
hands-on work with radioactive materials. 

632 Radiological Worker 

2. Radiological Worker training should use the DOK standardized 
core course training materials or LBNL equivalent and in 
addition shall emphasize site-specific information. 
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3. Radiological worker training should encompass at a minimum 
the following site-specific practical factors: 
a. Entering and exiting simulated Radiological Areas and 

Radiation Areas (and High/Very High Radiation Areas when 
such training is included} (Beam Line Module) 

b. Performance of frisking for personnel contamination, as 
applicable (Laboratory Module) 

c. Verification of instrument response and source check 
d. Anticipated response to alarm situations. 

4. Expected time to complete the basic course and site-specific 
Radiological Worker training is approximately 2 hours. 
Course length will vary dependent upon the amount of site-
specific material. 

5. Unescorted worker access to High or Very High Radiation Areas 
is permitted upon successful completion of Basic Radiological 
Worker training and "Beam Line' module training course. 
Completion of the "Laboratory" module training authorizes 
access to RMAs, Contamination. High Contamination, Soil 
Contamination, or Airborne Radioactivity Areas. 

633 Radiological Worlcer ZZ 
The material contained in this article is fox information 
only and is not currently applicable at LBOT. and is not 
used to fulfill the training requirements of 10 CFR 
835.902. 

Workers whose job assignments involve entry to High and Very High 
Radiation Areas, Contamination Areas, High Contamination Areas and 
Airborne Radioactivity Areas shall complete Radiological Worker II 
training. Radiological Worker II training is not required for 
access limited to High or Very High Radiation Areas for workers 
trained in accordance with Article 632.5. Further, workers who 
have potential contact with hot particles or use of gloveboxes 
with high contamination levels shall complete Radiological 
Worker II training. 
1. Radiological Worker II training shall use the standardized 

core course training materials and in addition shall 
emphasize site-specific information. 

2. Radiological Worker II training shall encompass at a minimum 
the following site-specific practical factors: 
a. Donning of protective clothing 
b. Entering a simulated Radiological Buffer Area, 

• Contamination Area and High Radiation Area to perform a 
task 
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c. Anticipated response to simulated abnormal situations 
a. anticipated response to simulated alarms or faulty 

radiological control equipment 
e. Removing protective clothing and equipment and 

subsequently exiting the simulated area 
f. Performance of frisking for personnel contamination 
g. Verification of instrument response and source check. 

3. Expected time to complete the standardized core and site-
specific Radiological Worker II training is approximately 
sixteen hours. Course length will vary dependent upon the 
amount of site-specific material. 

634 Specialized Radiological Worker Training 
Specialized Radiological Worker training shall be completed for 
nonroutine operations or work in areas with changing radiological 
conditions. This training is in addition to Radiological Worker 
training and is required for personnel planning, preparing and 
performing jobs that have the potential for radiological 
consequences such as entry into High or Very Radiation Areas or 
work involving unsealed radionuclides. Such jobs may involve 
special containment devices, the use of mockups, contamination 
control and AJLARA considerations. 
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PART 4 Radiological Control Technician Qualification 
641 Requirements 
Training and retraining prc-grams to meet the requirements 
of 10 CFR 835.903 Cor radiological control technicians 
shall be established and conducted at intervals not to 
exceed 2 years to familiarize technicians with the 
fundamentals of radiation protection and the proper 
procedures for maintaining exposures A1ARA. This program 
shall include both classroom and applied training. The 
training shall either precede performance of tasks 
assigned to RCT's or be concurrent with such task 
assignments if the individual is accompanied by and under 
the direct supervision of a trained individual. The 
required level of knowledge of radiation safety possessed 
by RCT's shall be verified by examination to include 
demonstration prior to any unsupervised work assignment. 
The training program shall include procedures specific to 
the site or facility where the technician is assigned. 
The level of training shall be commensurate with tho 
technicians assignment. 

Training and qualification of Radiological Control Technicians and 
their immediate supervisors shall address routine operations and 
also focus on recognising and handling situations in both normal 
and changing radiological conditions. Newly qualified technicians 
and those still in training should be given the opportunity to 
work with qualified, experienced technicians to foster 
development. 

642 Radiological Control Technician 
1. Radiological Control Technician qualification consists of the 

standardized core course training material, on-the-job 
training per the Qualification Standards, and passing both a 
final comprehensive written examination and final Oral 
Examination Board. 

2. Radiological Control Teci_nician training shall use the 
standardized core course training materials and in addition 
should emphasize site-specitic information. 

3. Radiological Control Technician candidates who have 
prerequisite knowledge, such as college credit, operational 
experience or related qualifications, may satisfy individual 
sections of the standardized core course training 
requirements by passing cotrprehensive challenge examinations. 

4. Entay-level prerequisites shall be established to ensure that 
Radiological Control Technicians meet standards for physical 
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condition and education. At a minimum, these standards 
should include the following: 
a. High school education or equivalency 
b. Fundamentals of mathematics, physics, chemistry and 

science 
c. Systems and fundamentals of process, operations and 

maintenance 
d. Reading and comprehension level sufficient to follow 

procedures, write permits, prepare survey maps, write 
reports and prepare shipping and transfer permits 

e. Ability to work in a support role, including 
communicating verbal instructions to others 

f. Physical requirements to handle Personal Protective 
Equipment, other equipment and assist others in work 
locations, commensurate with assignment. 

5. Radiological Control Technicians are encouraged to pursue 
registration by the National Registry of Radiation Protection 
Technologists (NRRPT). 

6. Sites are encouraged to give credit toward completion of 
standardized core training requirements for NRRPT 
registration. 

643 Continuing Training 
1. Following successful completion of standardized core course 

requirements including practical training, the Radiological 
Control Technician shall pass both a comprehensive written 
examination and an Oral Examination Board for final 
qualification. 

2. Following Oral Examination Board qualification, the 
Radiological Control Technician should begin a 2-year cycle 
of continuing training required for requalification. Every 
requalification requires completion of practical training, a 
comprehensive written examination and a final Oral 
Examination Board. 

3. Continuing Training should provide continued improvement in 
the knowledge and skills of the Radiological Control 
Technician. 

4. Continuing training should include site-specific and noE wide 
changes in requirements and updates of lessons learned from 
operating experience and industry events. 

5. Continuing training shall include written examinations as 
applicable, demonstrations of proficiency controlled by 
qualification standards and written and oral examinations to 
prepare for Che comprehensive biennial requalification. 
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6. Infrequently performed tasks, such as those for emergency 
response, nay require annual training. Other tasks may 
require retraining prior to initiation of a task. 

7. Personnel who maintain qualifications as a Radiological 
Control Technicians satisfy the requirements of Radiological 
Worker II training. 

644 Radiological Control Technician Supervisors 
1. Radiological Control Technician Supervisors shall have 

qualified as Radiological Control Technicians and should 
participate in continuing radiological training programs. 

2. Radiological Control Technician Supervisors should have 
supervisory and leadership capabilities to direct the work of 
technicians; effectively interact with crafts, line 
supervisors, professional staff and other managers; and be 
able to respond and direct others in emergency and abnormal 
situations. 

3. Radiological Control Technician Supervisors shall be 
requalified every 2 years through comprehensive Oral 
Examination Boards in accordance with Article 615. 

4. Oral Examination Boards should focus on the ability to 
analyze situations and supervise subordinates. The 
Radiological Control Technician Supervisor's depth of 
knowledge should exceed that expected of a Radiological 
Control Technician. 

645 Subcontracted Radi.ologJ.aal Control Technicians 
1. Subcontracted Radiological Control Technicians should have 

Che same knowledge and qualifications required of facility 
technicians performing tie same duties. At a minimum, the 
training and qualification program should include the 
following: 
a. Review of resumes to identify technicians with 

experience in jobs similar to those for which they will 
be employed 

b. Written examination and oral evaluation to verify 
appropriate knowledge level 

c. Identification of the duties technicians will be 
authorized to perform 

d. Training in facility procedures and equipment associated 
with the authorized duties 

e. • Training on recent operating experience 
f. Observation of on-the-job performances by the 

Radiological Control Technician supervisor. 
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2. ' Subcontracted technicians who work at the facility for 
extended time periods (more than 6 months) should receive 
continuing training commensurate with tbeir assigned duties. 
This should include successful completion of an oral 
examination. 
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PART 5 Other Radiological Training 
651 Management Training 
Line ^3anagers (DOE and contractors} who manage, supervise or 
provide oversight of Radiological Protection Programs shall be 
trained in the principles of this Manual. Such training should be 
based on DOE standardized core course training materials 
supplemented by site-specific procedures and be completed by new 
personnel prior to formally assuming line supervision and 
management responsibilities. Incumbents should participate in 
continuing training. The continuing training should emphasize 
self-assessment and external evaluations including performance 
indicators, root causes and lessons learned based on operational 
experience. 

652 Technical Support Personnel 
Appropriate technical support personnel (engineers, schedulers, 
procedure writers) should be trained in the principles of ALARA, 
basic ALARA techniques and dose reduction techniques. They should 
also participate in selected portions of job-specific and 
specialized training, particularly in situations using mock-ups. 
653 Planners 
Planners who develop detailed work plans involving or associated 
with radioactivity or radioactive materials should have 
Radiological Worker training to the level required by the workers 
using the work plans. 
654 Radiological Control Personnel 
1. Radiological Control technical staff and management should 

have: 
a. A combination of education and experience commensurate 

with their job responsibilities 
b. continuing training based on an assessment of job 

responsibilities to maintain and enhance proficiency 
c. Continuing training to remain cognizant of changes to 

the facility, operating experience, procedures, 
regulations and quality assurance requirements. 

2. Radiological support personnel may include but are not 
limited to: dosimetry technicians, instrument technicians, 
medical personnel, records clerks, whole body counter 
technicians and laboratory personnel. 

January 1996 
Chapter 6 
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3. Radiological support personnel should have: 
a. Applicable training on standardized core course topics 

from Radiological Worker and Radiological Control 
Technician training and additional job-specific topics 

b. Training appropriate to the tasks to be performed 
c. Continuing training to provide continued improvement in 

knowledge and skills. 
4. Radiological support personnel who are respr- <sible for 

implementing the site MARA program shall rt-eive AIARA 
training. 

5. Certification and involvement with professional industry 
organizations should be encouraged. 

65 5 Radiographers and Radiation Generating Device (RGD) 
Operators 

Radiogi-aj>aeia. Ta^ •»<^icy«£Mror^;-i»h«1^3yy^ V, 
accprdascB with 16 CER •34-'|Ti:." .. .^T^kt^ipo^fiaaairal^SF ^Dovxca..] 
Operators. should•'• have, txiri Wf xrg apprbgraafc'g for', tit? '•'.'' ]••'[. ; 
-radiation abnrce: invol-ired jjpdf-i cp̂ )|irt|tBCTfeo,̂  w$j-ft e '&&£ Xm*ml.\~i 
deecrihncl- in 10-. CFR -Jd.'Sl. •• AtVJaujflfe. blyfyi*<•£&•' CBrrqnfcijr -• . f." "j 
;aceonjjiisfcod tJtroasrh . . a cambxiataoii oi coziplafefaff . SEES • 410 
•a^_j?j^_fcraTn.fjg-.^._ .•.••". .:."•'•• .v-.Mg-.'.1'^ '• •*''..' ' '•' •. '. ; 
656 Emorooncy Response personnel 
Provisions shall be in place to acconmv.iite rapid site and 
radiological area access by on-site and off-site emergency workers 
such as firefighters, medical personnel, and security personnel. 
1. Emergency response personnel, from both on-site and off-site, 

may be required to work in radiological areas. 
2. Emergency response personnel should receive spec: al 

radiological worker training commensurate with the situations 
they are likely to encounter. 

3. Such training should be based on the Radiological Worker 
standardized core course and site-specific training 
materials. 

4. If such workers are not trained, trained escorts should be 
assigned. 

5. Training should make it clear that lifesaving has priority 
over radiological controls. 

S. Records of this training should be maintained. 
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657 Specialized Visitor Training for Tour Groups and 
Visiting Dignitaries, Scientists and Specialists 

Tour groups and visiting dignitaries, scientists and specialists 
who enter posted areas other than Controlled Areas should complete 
the following training: 
1. Sites should establish radiological control training for tour 

groups and visiting dignitaries, scientists and specialists 
commensurate with the areas they are to enter. This training 
is intended for individuals not performing hands-on work. 

2. Orientation and the use of trained escorts provide an 
alternative to training with the concurrence of the 
Radiological Control Manager. 

3. Such training should be based on the Radiological Worker 
standardized core course and site-specific training 
materials. 

4. If visiting scientists or specialists are to do hands-on 
radiological work while unescorted, consideration should be 
given to providing full Radiological Worker training. In any 
event, training should be commensurate with the work to be 
performed. If limited training is provided for limited 
tasks, methods should be established to limit the approved 
work and make other staff members aware of the limitation, 
such as posting a signed-off training card. 

5. Records of this training should be maintained. 
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PART 6 Training For Special Applications 
661 Plutonium Facilities (Hot Applicable at: LBHL) 
The following topics should be considered in addition to 
standardized core training requirements at Plutonium facilities: 
Properties of plutonium 
Special radiological surveys and techniques 
External exposure control (neutrons) 
Internal exposure control 
Containment and glovebox operations and procedures 
Special instruments and measurement techniques 
Personnel protection 
Inventory control and accountability 
Criticality safety 
Biological effects. 
6 62 Uranium Facilities (Hot Applicable at LBM.) 
The following topics should be considered in addition to 
standardized core training requirements at uranium facilities: 
Properties of uranium 
Special radiological surveys and techniques 
External exposure control 
Toxicological properties and behavior of uranium 
Release of uranium-contaminated materials 
Instruments and measurement techniques 
Personnel protection 
Inventory control and accountability 
Criticality safety 
Biological effects. 
663 Tritium Facilities 
The following topics should be considered in addition to 
standardized core training requirements at tritium facilities: 
Properties of tritium 
Sources of tritium 
Exposure pathways and forms of tritium 
Exposure control 
Tritium containment 
Special instruments and measurement techniques 
Personnel protection 
Inventory control and accountability 
Airborne tritium measurement 
Airborne tritium controls 
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Effluent recovery systems 
Tritium releases 
Bioassay program 
Biological effects. 
664 Accelerator Facilities 
The following topics should be considered in addition to 
standardized core training requirements at accelerator facilities: 
Activation products 
Special radiological surveys and techniques 
Component source terms 
Interlock and warning devices and systems 
Access to beam and beam containment 
Special instruments and measurement tectoiiques 
Biological effects. 
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PART 7 Summary of Responsibilities 
671 senior Site Executive 
1. Insure site staff have appropriate level of training 

commensurate with tasks assigned them. 
2. Insure a site radiological protection training program 
672 Zjine Management 
1. Insure stal:f has requisite and appropriate training 
2. Insure level of training is commensurate with tasks. 
67 3 Radiological Control Manager 
1. Concur in site-generated radiological training material 

<612.5) 
2. Verify the effectiveness of radiological control training 

(613.6) 
3. Concur with alternate training methods or escorts (613.9, 

6S7.2) 
4. Designate members and Chair of Oral Examination Board (615.2) 
674 Workers 
1. Request required training 
2. HecalvS ' ti» £ppropximt:« • trainings prior to brngiiwiris T 

work, no CTR S3S.9QS) • ..-•• i ; 
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CHAPTER 7 RADIOLOGICAL RECORDS 
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PART 1 Requirements 

711 Purpose 
This chapter contains the prescribed practices for preparing and 
retaining radiologically related records. Radiological control 
records shall be maintained as necessary to document compliance 
with the requirements of 10 CFR 835. The work force and manage
ment are required to use records to docuioent radiological safety 
afforded to personnel on-site. Records of radiological programs 
may be required to support worker health studies and future 
disputes or claims. Therefore, these records should be high 
quality, readily retrievable and managed for the prescribed 
retention period. Consideration should be given to cross-
referencing related records to aid retrievability. Records should 
be handled such that personal privacy is protected. 
712 Records Management Program 
1. A radiological records management program shall be 

established. This program shall ensure that auditable 
records and reports are controlled through the stages of 
creation, distribution, use, arrangement, storage, retrieval, 
media conversion (if applicable) and disposition. The 
records management program shall be sufficient: to ensure 
records are maintained as necessary to document 
compliance with 10 CFK 83S and should include the 
following: 

a. Radiological Policy Statements 
b. Radiological Control Procedures 
c. Individual Radiological Doses 
d. Internal and External Dosimetry Policies and Procedures 

(including Bases Documents) 
e. Personnel Training (course records and individual 

records) 
f. ALARA Records 
g. Radiological Instrumentation Test, Repair and 

Calibration Records 
h. Radiological Surveys 
i. Area Monitoring Dosimetry Results 
j. Radiological Work Permits 
?<. Radiological Performance Indicators and Assessments 
1. Radiological Safety Analysis and Evaluation 

Reports 
m. Quality Assurance Records (audits, findings, 

corrective actions} 
n. Radiological Incident and Occurrence Reports (and 

Critique Reports, if applicable) 
o. • Accountability records for sealed radioactive sources 
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v:v.rs?^iai6o:r*::ifeb;^ ; ;..: -: 
2. where radiological services (for example, dosimetry and 

laboratory analyses) are purchased, there should be a clear 
agreement regarding records responsibility during performance 
of the service. Records of results should reside in the 
custody of the originating contract organisation. 

3. D O E 1324.2A provides implementing instructions, records 
inventory requirements, disposition schedules and provisions 
for the transfer of records. 

4. Detailed information concerning an individual•s 
exposure shall be Bade available to that individual, 
upon request, consistent with thct Privacy Act of 1974, 
which contains requirements to protect the privacy of 
individual records and (10 CFH 835.702(f) and 
-801(a)). 

713 Recordkeeping standards 
1. Radiological control records shall be accurate and legible. 

The records should include the following: 
a. Identification of the facility, specific location, 

function and process 
b. Signature or other identifying code of the preparer and 

date 
c. Legible entries in black ink 
d. Corrections identified by a single line-out, initialed 

and dated 
e. Supervisory signature to ensure review and proper 

completion of forms. 
2. It is suggested that the Radiological Control Organization 

maintain a file of names, signatures and initials for future 
identification of the person who signed or initialed a 
record. 

3 , Radiological control records should not include: 
a. Opaque substances for corrections 
b. Shorthand or other nonstandardized terms. 

4, Similar procedural standards should be estab: ished for 
computerized records. 
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5. In accordance with 10 CFR 835.4. unless otherwise 
specified, radiological control records shall use the 
special units of curie, rad and rem, including multi
ples o£ these units. Use of the international system 
of units (bacqaerl, gray, and sievert) should be 
limited to calculational scientific, reference, or 
parenthetical purposes. 
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PART 2 Employee Records 
721 Employment History 
Records detailing- an employee's preemployment and 
employment history and the associated radiation dose shall 
be maintained. Efforts shall be made to obtain records of 
prior years occupational internal and external exposure 
{10 CFR 835.702(a) £ (e)). Where practical, the association 
between the radiation dose and job function should be preserved 
for trending purposes and future worker health studies. The 
following information should be maintained: 
1. Previous work history detailing radiological work 

assignments, to the extent practical, and yearly doses at 
other DOB and non-DOE facilities 

2. Nuclear Regulatory Commission Form 4 or equivalent that 
documents previous occupational radiation doses 

3. Ongoing work history documenting work assignments and 
radiation doses; the facility and occupational codes defined 
in DOE 5484.1 should be used for thi3 process 

&. when issued, DOE standardized forms to document previous and 
ongoing radiation doses. 

722 Personnel Radiological Records 
1. Records of doses received by all individuals for whom 

individual monitoring was required by 10 CFR 
835.402,204, and 2301 shall be uaintainod (10 CSS. 
835.702(a) & (b)) . These records shall be sufficient 
to evaluate compliance with all applicable dose limits 
and monitoring and reporting requirements of 10 CFR 
835.402 and 83S.702(c)(1) i (2). 

2. Radiation dose records shall contain information sufficient 
to identify each person, including social security or 
employee number. 

3. Routine and special records related to radiation doses 
shall be retained, for each person monitored (10 
CFR.835.702(b)). This shall include records of zero dose. 
Procedures, data and supporting information needed to 
reconfirm a person's dose at a later date shall bo 
maintained (10 CFR 835.702(g)). 
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4. External dose records shall include the following: 
a. Applicable extremity, skin, eye acl whole body 

dose results measured with personnel dosimeters 
(10 CER 835.702(c)(3)), including all multiple 
dosimeter badging results 

b. Evaluations resulting from anomalous dose results such 
as unexpected high or low doses 

c. Dose reconstructions from lost or damaged dosimeters, or 
for unbadged workers 

d. Evaluations of nonuniform radiation doses. 
5. Internal dose records shall include committed dose to 

the affected organs and tissues, committed effective 
dose equivalent, and the estimated intake and identity 
of radionuclides (10 CFR 835.702(c) (4, >. The following 
support information shall be included: 
a. Applicable whole body and lung counting results 

(including chest wall thickness measurements where 
applicable) 

b. Applicable urine, fecal and specimen analysis results 
c. Dose assessment, as required. 

6. Records of the summation of external dose and 
committed dose equivalent to any organ receiving a 
reportable dose shall be maintained for the individual 
receiving such dose (10 CFR 835.702(c) (5) (ii)). 

7. The total effective dose equivalent received by each 
monitored inc-Lvidual shall ba maintained for each year 
the individual is monitored (10 CFK 835.702(c)(5)(D). 

S. The dose equivalent to tho ambryo/ fetus of a declared 
pregnant worker shall be maintained with the occupat
ional exposure records for that worker (10 CFR 
835.702(c)(6)). 

9. Records of lifetime occupational dose, shall Include 
cumulative total effective dose equivalent since 
January 1, 1S89 10 CFR 835.702(c) (5) (iii), and should 
be maintained with the individual's occupational exposure 
records. 

10. Counseling of persons about radiological concerns should be 
documented and this documentation retained. It is desirable 
that the counseled person sign the documentation to 
acknowledge participation. 
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11. Records of authorization to exceed Administrative Control 
Levels shall be retained. 

12. Emergency dosae and planned special exposures shall be 
accounted for separately, but maintained with the 
individual's occupational exposure records (10 CFR 
835.204(f) and 1303(d)). 

13. Records of non-uniform dose to the skin caused by 
contamination on the skin need not be retained in 
personnel dose records if the dose is less than 2 
percent of the limit for the skin in Table 2-2 (10 CFR 
835.702(b)). (see Article 723 for requirements for records 
of radiological incidents and occurrences) . 

723 Other Personnel Radiological Records 
1. The complete records of radiological incidents and 

occurrences involving personnel dose shall be retained 
(10 CFR 835.702(a)). 

2. Records of employee radiological safety concerns that have 
been formally investigated and documented should be 
maintained. 

724 Medics! Records 
1. Preemployitient medical records, if available, and reports of 

periodic medical examinations should be maintained. 
2. Physical examination reports and fit testing results for 

respirator use should be maintained for respirator users. 
3. Medical evaluations and treatment performed in support of the 

radiological program should be documented. 
4. Maintenance of records of nonoccupational radiation doses, 

such as therapeutic or large amounts o± diagnostic radiation 
doses for medical purposes, is encouraged. Where practical, 
maintenance of records of preemployment nonoccupational 
radiation doses is encouraged. 
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725 Radiological Training and Qualification Records 
1. Records of training and qualification in radiological control 

shall be maintained to demonstrate that a person received 
appropriate information to perform the work assignment in a 
safe manner. Qualification standard records shall be 
retained for on-the-job and practical factor training as well 
as for formal classroom training. 

2. Formal records of training and qualification shall be readily 
available to first-line supervision and management of 
involved personnel to aid in making work assignments. 

3. Personnel training records shall be controlled and retained. 
At a minimum, these records shall include the following: 
a. Course title 
b. Attendance sheets with instructor's name 
c. Employee's name, identification number and signature 
d. Date of training 
e. Identification of the examination or evaluation form, 

including sufficient data to identify which test each 
person completed 

f. Verification document or record confirming satisfaction 
of the training requirement 

g. Documentation related to exceptions for training 
requirements and extensions of qualification 

h. Quizzes, tests, responses and acknowledgments of 
training, with the date and signature of the person 
trained 

i. Special instructions to females, their supervisors and 
coworkers concerning prenatal radiation dose, 
acknowledged by the worker's signature. 

4. Records shall be retained for the following types of 
training: 
a~7~ Gonerai -Jffliplcyo* radioldgicaX $rflTTnng, * (XQ:~VFgr> ~ 

63 $^7.0.4 (a}->. '•• , . : ' V . : • ••^.S'-.z •'•• r^J'• '••'*.:.:': '- •r-.-'r ••'• '•• 
b. tem.oipaieatl..irork*x:; "iSemiMiM6."'Xf<K~aat.--B3Sj'J04r(iiy).-

Por . f u l l .iapl»m^^fcjUmvthiB;-;«|to^ld;,includo:-
appl i 'ca i le 'bsi • tra'Sn^WS..'': ;,-•'.;'."'. >•".'.. '•*".. : - - v ' 

C-.\. Periodic xetraioisa IJO^CtS $35.?Q4{a)) - ' 
d. Respiratory protection training 
e. Training of radiological control personnel (10 

CFR 835.704(a)) 
f . Instructor training 
g. Qualifications for special tests or operations 
h. Orientation and training of visitors 
i. Training of emergency response personnel. 
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5. The following instructional materials shall be maintained: 
a. course name, with revision and approval date. 
b. Instructor's manuals, course content, or lesson plans 

containing topical outlines. 
c. Video and audio instruction^ materials, including the 

dates and lessons for which they were used. 
d. Handouts or other materials retained with the master 

copy of the course. 
e. Job-specific training documents, such as instrument use, 

radiological procedures. Radiological Work Permit 
special training requirements, pre-job briefings and 
mock-up training. 

6. Documentation of training and qualification received at 
another DOE location need not be duplicated. Such records 
should be provided to the person's home office for retention. 
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PART 3 Visitors 
731 Record R«<iuiref.ents 
1. Documentation of completion of Radiological Orientation shall 

be maintained for visitors entering an area where radiation 
monitoring is required. 

2. Records of doses, including zero dose, received by all 
visitors for whom monitoring was performed shall be main
tained. These records shall be sufficient to evaluate com
pliance with all applicable dose limits and monitoring and 
reporting requirements. 

732 Reports 
Monitoring results, including zero dose, should be reported to 
each visitor monitored in accordance with Articles Sll or 521 
within 30 days, and shall be reported no later than SO days after 
the end of the 
visit. 
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PART 4 Radiological Control Procedures 
741 Policies, Procedures and Radiological Work Permits 
Records of the Radiological Control Program should consist of 
policy statements, procedures. Radiological Work Permits, Radio
logical Work Authorizations and supporting data. The records 
should be maintained in a chronological sequence that will allow 
correlation with the corresponding support information. For 
example, procedures for performing radiation surveys should be 
identifiable with the survey results. Completed RWPs and RMAs 
should be maintained. 

742 &L&R& Records 
Records of As-low-As-Reasonably-AcJtievaiile (ALARA) a c t i o n 
p l a n s and goals s h a l l be maintained i n accordance with 
10 CFR 835.701(a) t o demonstrate the adequacy of the ALARA 
Program (10 CPU 835.101) . These records should inc lude the 
minutes of ALARA committees and other committees where 
r ad io log ica l sa fe ty i ssues a re formally discussed. 

743 Quality Assurance Records 

Records of q u a l i t y assurance reviews and audi t s developed 
for Radio logica l Control funct ions s h a l l be re ta ined 
(10 CHI 835.704(c)) t o ensure t h a t s u f f i c i e n t records a r e s p e c i 
f ied, prepared, reviewed, approved and maintained to accura te ly 
r e f l e c t completed work. DOE 5700.6C provides addi t iona l 
information regarding qua l i t y assurance records . 
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PART 5 Radiological Surveys 

751 Requirements 

Radiological.' Rrotectipn Progrgms/jceguMje i1^e\perfbocmane£-, erf!., "; 
radiation, airborne :^^oa6t^yi:tyy'a!^^o^^mTX/tti^,:^w^B!^. •:.. ,j 
to.. determine' acistlj^r cpn^^6i^^-;,^u^S^iioga:ei6nVV. yt^pa' .; 
with. Eff ic ient; , detai l-to"'-^ ,.j 
survey and saitKlipg locat$onp;&Hq$i&-Jj?; maajVtain&3, -'iR^cor^B ;.J 
shal i contain: sufficients."detail?io^ljS-'mfianijngjui. SV^i 1s£t*r'.. i i 

. .- the originator-is. po ionge^.:^y£|i.|^l%:-:,.'^ 

the..following .cpamoni^iemen^':X<}>-..o. :';»;.-i"s- u'-,''"';-: • '•.'•" "&rV*̂ °. Vv"..; 

a. Date,!- time-and"purp6se^of 'ffie: sijri^r.'-V^H ' i:./ 1 v.V.." "T •'.-..!: 

b. General, and speci^c/loc4t|;^^^'-':-ft^.'^jir™?y' " '"•'•'"• .'•'•'. W- ••'• 
c. Mot-tf-i- M M ' j r fiiimv^i-' »^:^ i : 1^»'»^-^^MWfe"%' : :.••':-;••' " ' ' ; '• ' '•• 

d. '-Hame-fiTirt. signalitirfeof^a5surveyor': ,^o&a1aajfrgt:V' •?:"• •'.'•*•' "•••. i 

.. .e• -eerfrj-jrentj:4^oram1d^.7^^jedgta^T>tgr^rggtfijc.Tsufcgsy,r£'• j ^ - . - ' 
' '".•; resul ts ".: V '"'t':,' •' •-' '•''^•'•^•^s'&'^^^^i^5i7'rf^^.^l''iT^.?- X^V^i 

:' • • f.'. Reference; ^o,'>::^ec ri&^W^orjOTB^^;.H»:^u^eyms;^P-2s.'T, 
performed t o support tdie';pSi^^6y'^^tSp^^ti'3flT. 'vl. . ,-:'.v: 

2. . Records ahmll, ba.inx±nt»paad^;:tor._a^ 
monitoring egUijplment, teipstfmrs*; ana \proc;e^IureV; (f2<r.\'i 
icrii • ass ; 70> (*>;;,, V::^r ,J ; . : ;^ ; i j - ' - 'v . /^E.?l"-^- , t :X' ; ' ^ ,^ ; - i ' i ; 

.3 , socoxas. :stal l-" : ,ba, ;^i ifci i£B^:£^ V^F'~r!,'•• 
- s^rv»ys.. . r ^ a r ' - r a d i a t i o n / a ^ a 1 ^ * ^ •'• ". 

required by: 10 i CFR ••83B-:f(j6;}, CmXkBSS'.tf&tXitVT r *•••:••: '; 
4 . Records s h a l l be maintained t o document r e s u l t s of 

surveys , measurements, and c a l c u l a t i o n s used t o 
determine indiv idual occupational exposures (10 CFR 
8 3 5 . 7 0 3 ( b ) ) . 

.-_.- R e q o r a g shall bo xiaI^taiipd.:.to 'dooy^mont- r<i>anp.te-Iq^i .'. 
:. surveys f o r f o i e s s o of .matariala .~fr<?M- :ra&o}6ffdcai :•. 
: areas (10 CFR' 83S.703 CaTl. ; ' : .'"• ' : -•:'..- ••-•-.- ' • ' •'':• - : • •• ' 
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752 Radiation Surveys 
1. In addition to the elements provided in Article 751, records 

of radiation surveys shall include, at a minimum, the 
following information: 
a. Instrument model and serial number 
b. Results of the measurements of area dose rates 

753 Airborne Radio, .fciviey 
1. In addition to the elements provided in Article 751, records 

of airborne radioactivity shall include, at a minimum, the 
following information: 
a. Model and serial numbers of the sampler and laboratory 

counting instrument when available or unique identifier 
of each sampler and instrument 

b. Location of fixed air samplers 
c. Location of portable air samplers used for a purvey 
d. Air concentrations in general airborne areas and 

breathing zones 
e. Supporting parameters, including collection efficiency, 

flow rat9, duration of sampling, correction factors and 
filter medium. 

754 Contamination Surveys 
1'. In addition to the elements required by Article 751, records 

of contamination surveys shall include, at a minimum, the 
following information: 
a. Model and serial number of counting equipment 
b. Contamination levels (using appropriate units) and 

appropriate supporting parameters including counting 
efficiency, counting time, correction factors, type of 
radiation and whether the contamination was fixed or 
removable 

c. Location of areas found to contain hot particles or high 
concentrations of localized contamination 

d. Follow-up survey results for decontamination processes 
cross-referenced to the original survey. 
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PART 6 Instrumentation and Calibration Records 
761 Calibration and Operational Cheeks 
1. Calibration records for fixed, portable and laboratory 

radiation measuring equipment and individual monitor
ing devices, shall be maintained in accordance with 
10 CFR 83S.703(d) and include frequencies, method, dates, 
personnel, training and traceability of calibration sources 
to National institute of Science and Technology or other 
acceptable standards. 

2. Calibration records should be maintained for the following 
equipment: 
a. Portable survey Instruments C10 . CTR 

83S.7a3iarf?}} ."• ' -r:r-•"•."••>•• ; :, _:_. 
b. Bioassay measurement equipment (10 CFR 

835.703(d)(2)) 
c. Laboratory, counting room and fixed radiation 

measuring equipment (10 C*R 835.703(d)) 
d. Process and effluent monitors and sampling equipraenc 
e. Radiation area monitors (10 CFR 835.703(d)(1)) 
f. Portal monitors and other personnel contamination 

monitors (10 CFR 835.703(d)) 
g. Socket and electronic dosimeters 
h. Air sampling equipment (10 CFR B35.703 fd) (1)) 
i. Tool and waste monitoring equipment 
j. Protective clothing and equipment monitors. 

3. Documentation of instrument operational checks shall be maintained for a period not less than the calibration period of the instrument. 
4. Maintenance histories, including the nature of any defects 

and corrective actions taken, and calibration rermlts for 
each instrument shall be created and retained. 

762 Special Calibration Records 
Records of additional tests and checks of instrumentation used in 
conjunction with a suspected overexposure, questionable indication 
or unusual occurrence should be retained. In addition, records of 
special instrument calibrations and modifications made in accord 
ancc with Article 562.6 should be retained (Ref. 10 CFR 
835.703(d)). 
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PART 7 Records Management 
771 Keaia 
A combination of media may t>2 used for a comprehensive records 
system, for records that have long-term retention requirements 
(Ref. 10 CFR 835.701(b)) and ?re stored oa. media subject *o 
degradation OT obsolescence, the records system shall provide for 
conversion to a more stable medium. All records shall De stored 
in a manner that ensures their integrity, retrievability and 
security. 
772 Microfilm 
Records may be microfilmed provided the resulting film copy is 
capable of producing a clear, legible copy after storage for the 
specified period. The following controls shall be administered: 
1. Verification that the resultant copy is legible 
2. confirmation that printed sides are copied 
3. Periodic quality audits of the final filmed copy. 
773 Computerization of Records 
1. Records may be transferred to magnetic storage media provided 

certain precautions are taken to ensure that the- information 
is maintained in a retrievable configuration. 

2. Controls for the use and handling of magnetic storage media 
should include the following: 
a. A master index of documents on the magnetic stoiage 

medium 
b. A program to ensure back-up and retrievability of 

information 
c. Quality control during data entry and analysis 
d. An index identifying software applications used in 

conjunction with the data 
e. Software validation and verification 
f. Periodic quality audits of software 
g. Prevention of unauthorized manipulation or data 
h. Assurance that previously stored information is 

retrievable and useable after system modifications. 
3. Optical disks may be used to archive records if the optical 

disks satisfy the following: 
a. -A reliable system to prevent overwriting or erasure of 

records 
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b. Software and user controls consistent with Article 
773.3{2) 

c. Manufacturer recommendations relating to software control, 
disk life expectancy, environmental storage conditions and 
maintenance incorporated into policies and procedures; 

d. Quality controls on the copying and imaging processes 
consistent with Article 772. 

774 Retention 
1. DOE 1324.2A and 10 CFR 835 descr ibe procedures for r e t a in ing 

r e c o r d s . Upon ce s sa t ion o£ a c t i v i t i e s that could 
r e s u l t i n the occupational exposure of i n d i v i d u a l s , 
a l l required records s h a l l be transferred t o DOE 
(10 CFR 8 3 5 . 7 0 2 ( h ) ) . 

2. Once a record has been created, reviewed and signed by 
appropriate supervision, the record is considered complete 
and shall not be modified. Subsequent errors identified in a 
completed record may be corrected by creating a supplemental 
record that includes traceability for the correction. 

775 Physical Protection of Records 
1. Methods for protecting documents, consistent with DOE 

1324.2A, should include vaults, file rooms with fixed fire 
suppression, fire rated cabinets, duplicate storage, or 
combinations of these. 

2. Storage arrangements should address physical damage that 
could be caused by temperature extremes, moisture, in
festation, electromagnetic fields, excessive light, stacking, 
theft and vandalism. 

3. Records should, as a minimum, be protected from: 
a. Exposure to fire, equivalent to an Underwriters 

Laboratories, Inc., 1.5-hour, or greater, fire 
resistance rating 

b. Exposure to water damage caused by a 100-year flood 
c. Exposure to windstorm velocities of 100-year recurrence. 

7-17 



LBNL RADIOLOGICAL CONTROL MANUAL January 199G 
TECHNICAL REFERENCE DOCUMENT 
Radiological Records Chapter 7 

PART 8 Radiological Reporting 
781 Reports to Individuals 

•V.,t/̂ gaa&jj|̂ :s4wjji!fr3ŷ  ' ; 

2. In accordance with 10 CFR 835.801(b) terminating 
employees shall be provided a report, within 90 days 
of the last day of employment, that summarizes radi
ation dose for the total period of employment at the 
reporting facility. & written estimate, based upon 
available information, shall be provided upon 
termination, if requested. 

3. Reports of individual doses shall include the sits or 
facility name, the individual*s name and social 
security or employee nraober, and all dose information 
required by Article 722 (10 CFR 835.801(a)). 

4. Reports of individual exposure to radiation or 
radioactive material roouired under DOK 5000.3B 
(10 CFR 835.1301(b) & (e)) or as a result of a planned 
special exposure (10 CFR 835.204(e)) shall be sub
mitted to thfc Department in accordance with depart
mental occurrence reporting requirements. Copies of 
the individual dose information contained in these 
reports shall be provided to the affected individual 
at a time not later than transmittal of the report to 
the Department (10 CFR 835.801(e)). 

782 annual Radiation Report 
DOE 5384.1 provides reporting requirements for the "Annual 
Radiation Dose Summary." This report includes internal and 
external radiation dose results for monitored DOE and DOE 
contractor employees, and for monitored visitors. 
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PART 9 summary o f R e s p o n s i b i l i t i e s 

7 9 1 S e n i o r S i t e E x e c u t i v e 

7 92 L i n e Management 

1. Document rad io logica l safety measures us3d to protect 
personne l . 

7 93 Radio log ica l Control Manager 

1. Maintain a rad io logica l records management program. 

7 94 ALARA. Committee 

1. Maintain ALARA Committee records 

7 95 Workers 

1. Complete all reguired records as prescribed 
(implementation of 10 CFR 701, 703 and 704). 

2. Report all off-site visits where dosimeters are worn to LBNL 
Personal Dosimetry Office. 

7 9 6 Support Organizations 
1. Evaluate radiological exposures, including external and 

internal dosimetry (invitro and invivo), cid document results 
in the LBNL Radiological Records Program System. 

7-19 



DOE RADIOLOGICAL CONTROL MMTOAL January 1996 
TECHNICAL REFERENCE DOCUMENT 
References 

REFERENCES 

The following references contain additional information pertinent 
to the provisions incorporated in the DOE Manual. For the LBNL 
RCM, LBNL has many of these references readily available. The 
citing Article is noted in brackets (t ]J following each 
reference. See "Additional References" for addresses of 
organizations. 

FEDERAL 
Atomic Energy Act of 1954, as amended. Public Law 83-703. 
[112.1] 
Resource Conservation and Recovery Act of 1976, as amended -
Public Law 94-580. [443] 
52 FR 2.716 "Radiation Protection Guidance to Federal Agencies for 
Occupational Exposure," signed by President Reagan, (January 20, 
19B7. [213.1] 
10 CFR 20 "Standards for Protection Against Radiation." [535] 
10 c m 34 "Licenses for Radiography and Radiation Safety 
Requirements for Radiographic Operations." [365.5] 
10 CFR 34.31 -personal Radiation Safety Requirements for 
Radiographers and Radiographers Assistants - Training." [655] 
10 CFR 835 "Occupational Radiation Protection." [213.3, 223.2. 
235.3, Appendix 2A, 774.1, 781.2) 
29 CFR 1910.134 "General Industry standards - Respiratory 
Protection." [531.2] 
49 CFR 172 "Hazardous Materials Tables, Hazardous Materials 
Communications, Requirements and Emergency Response Information 
Requirements." [423.1] 
49 CFR 173 "Shippers - General Requirements for Shipments and 
Packaging." [423.1J 
ERDA 76-21 "Nuclear Air Cleaning Handbook;, Design, Construction, 
and Testing of High-efficiency Air Cleaning Systems for Nuclear 
Application." [464.2] 
MrL-F-51068 "Particulate Filters (High Efficiency Fire Resistant)" 
[464.2] ' 
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DEPARTMENT OF ENERGY 
The following DOE Orders have been referenced. Readers should 
verify that the latest version of the referenced Order is used. 
Note the New Order System will be substituted when approved and 
incorporated into 
Contract 98. 
DOE 1324.2A (4-9-92) "Records Disposition." [712.3, 774.1, 775.1) 
DOE 5000.3B (2-22-93) "Occurrence Reporting and Processing of 
Operations Information." [127, 781.2] 
DOE 5400.3 (2-22-89) "Hazardous and Mixed Waste !?rogram." [443.1, 
443.2] 
DOE 5400.5 (2-8-90) "Radiation Protection of the Public and the 
Environment." [222.6, Table 2-4. 422.2, 422.3, 451.4, 554.4] 
DOE N 5400.9 (12-24-91) "Sealed Radioactive Source 
Accountability." [431.1] 
[DOE U 5400.10 (12-11-92) "Extension of DOE N 5400.9." [236.3, 
431.1]] 
DOS 5480.4 (1-7-931) "Environmental Protection, Safety, and Health 
Protection Standards." [365.1, 365.2, 365.5, 531.5, 562.1] 
DOE 5480.S (9-23-86) "Safety of Nuclear Facilities." [515] 
DOE H 5480.8 (6-8-93) "Radiological Health and Safety Policy" 
DOE 5480.11 (12-21-88) "Radiation Protection for occupational 
workers." [515, 774.1] 
DOE 5480.15 (12-14-87) "Department o£ Energy Laboratory 
Accreditation Program for Personnel Dosimetry." [512.1] 
DOB 5480.18A (7-19-91) "Accreditation of Performance-Based 
Training for Category A Reactors and Nuclear Facilities." (612) 
DO E 5480.19 (7-9-90) "Conduct of Operations Requirements for DOS 
Facilities.• [125.1] 
DOE 5480.20 (2-20-91) "Personnel Selection, Qualification, 
Training and Staffing Requirements at DOE Reactor and Non-Reactor 
Nuclear Facilities." [612, 613] 
DOE 5480.25 (11-3-92) "Safety of Accelerator Facilities." [364.2] 
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D O E 5484.1.(10-17-90) "Environmental Protection safety and Health 
Protection Information Reporting Requirements." [721, 782) 
DOE 5700.6C (8-21-1) "Quality Assurance." [743) 
DOE 5820.2A (9-26-88) "Radioactive Waste Management." [441.1, 
443.1, 443.2, 451.1] 
DOE 6430.1A (4-6-89) "General Design Criteria." [128.1) 

DEPARTMENT OF ENERGY GOXDES TO GOOD PRACTICES 
EGG-2S30 (1988) "Health Physios Manual of Good Practices for 
Uranium Facilities," EG&G, Idaho Falls, Idaho 83415. [3623 
KLM-3719 (1991) "Health Physics Manual of Good Practices for 
Tritium Facilities,* [Replaces 1989 Draft - final publication 
expected 1992) EG&G Mound Applied Technologies, Miamisburg, Ohio 
45343. [363] 
ENL-6534 (1988) "Health Physics Manual of Good Practices for 
Plutonium Facilities,* Pacific Northwest laboratory, Richland, 
Washington 99352. [361.2) 
SLRC-327 (1988) "Health Physics Manual of Good Practices for 
Accelerator Facilities," Stanford Linear Accelerator Center, 
Stanford, California 9430S. [364.1] 

DEPARTMENT OF ENERGY STANDARDIZED CORE TRAINING MATERXAX.S 
D0E/EH-02S8T-1 (1992) "General Employee Radiological Training and Radiological Worker Training, Program Management Manual." 
SOZ/EH-0258T-2 (1992) "General Employee Radiological Training and 
Radiological Worker Training, Training Aids." 
DOE/EH-0259T-1 (3.992) "General Employee Radiological Training, 
Lesson Plan." 
DOE/EH-02S9T-2 (1992) "General Employee Radiological Training, 
Study Guide." 
D0E/EH-0260T-1 (1992) "Radiological Worker Training, Radiological 
Worker I, Lesson Plans." 
DOE/EH-0260T-2 (1992) "Radiological Worker Training, Radiological 
Worfcer I, Study Guides." 
DOE/EH-0261T-1 (1992) "Radiological Worker Training, Radiological 
Worker II, Lesson Plans." 
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DOE/EH-02flT-2 (1992) "Radiological Worker Training, Radiological 
Worker II, Study Guides." 
DOE/EH-0262T-1 (1992) "Radiological Control Technician, Training 
Program Management Manual." 
DOE/EH-0262T-2 (1992) "Radiological Control Technician, 
Standardized Technician Qualification Standard." 
DOE/EH-0262T-3 (1992) "Radiological Control Technician, Phase I, 
Core Academic Training Lesson Plans. " 
DOE/EH-0262T-4 (1992) "Radiological Control Technician. Phase I, 
Core Academic Training Study Guides." 
DOE/EH-0262T-5 (1992) "Radiological Control Technician, Phase I, 
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AMERICAN SOCIETY FOR TESTING AND MATERIALS 
E 1168 (1987) "Radiological Protection Training for Nuclear 
Facility Workers." [612] 

JOJTERNATTONAL COMMISSION ON RADIOLOGICAL PROTECTION 

ICRP Publication 26 {1977} "Recommendations of the International 
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Use 
Each listing references a particular Article in the LBNL RCM. 
Those listings that are Boldod Italic reference both the 
applicable LBNL RCM Article Number and the corresponding 10 CFR 
835 section 
iThoseJ.0 CFR sections that are »s,c~EippTicaBleltp the juser:--. '•(..•:'; 
! (shaded' articles in. LBNL RCM). wiji~bVhig^ightjed iri" the; index .~\\ 
iRYL.shading for quick reference'•- : •••-'••'. - -. - .;:•' •'•-' -'- :.*;:•'••, "••*•' 
Alphabetical Listing 
Abnormal situations, response to, 346 
Accelerator facilities 

operations, 364 
training requirements for See Training 

Access controls. See Entry and exit requirements 
Administrative Control Level. See Dose Limits 
Airborne radioactivity 

control levels, 223 
control of, 223, 453 
monitoring of, 555 
personnel exposures to, 543 

Airborne radioactivity records. See Records 
ALARA 

Committee, 138 i 
Plamtimr radiological -work:---33.T. 10 crjj- 335:1001 • _ __ 
records see Records 

Annual Radiation Report. See Reports 
Area mon-'.toring dosimeters. See Dosimeters 
Area radiation monitors, 553 
Benchtop work, radiological controls for. See Radiological 

controls 
Calibration 

facilities for, 5E4 ___ 
:" L~- ouidalijiaBltixc,SS2.:2V::'cF3r:~83S:.VOi:te)fai-.. ' -. •' .' '" , 

records see Records 
standardization of, 561 

Construction projects 
environmental conditions, 372 
requirements for, 371 
workplace hazards, 373 

Contaminated wounds. See Contamination 
Contamination 

contaminated wounds, 542 
r-ontrol of spread of, 337 
skin, 541 

Contamination control 
"for: personnel. 221. 10 CSR'B3S.40*lti~- V . - T ^ ,- n 
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levels, 222 ^ 

'~:.. - v_l8pl:«_S7-^"fc^ :•-.:> ••' • i 
total contamination as criterion for. Table 2-3 Chapter 2, 
20 CFR 835 Appendix D 

Contamination survey records. See Records 
Contamination surveys. See Surveys 
Control areas, establishment of. Figure 2-1 Chapter 2 
Criteria for posting Chapter 2 Part 3 
Declared pregnant worker, 215 
Decontamination, 463 •BSf3*aa^ns^-a^^ •• •-.: 
DOE employees in the workplace, 156 
Dose assessment, technical requirements for, 523 
Dose limits 

area monitoring, 514 
electronic, 512 
nuclear accident, 51S 
pocket, 512 

Dosimetry. See External dosimetry; Internal dosimetry 
Electronic dosimeters. See Dosimeters 
Emergency exposure, control of. See Exposure 
Emergency response personnel, radiological training of. See 
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: fa:^adibacfcrgc'-nat-eriaa: -Seaa^-333^' 
for radiological buffer areas, 332 
for radi.ologi.eal euceaa (summary), Appendix 3E 

Chaptor 3, 
10 CFR 835. SOI 

Environmental restoration projects 
environmental conditions, 3V2 
requirements for, 371 
workplace hazards, 373 

Exposure. See also Contamination 
control and prevention of internal, 136 
control of emergency. Appendix 2% Chapter 2 
minimization of internal, 316 
neutron, 137 
nonuniform skin. Appendix 2C Chapter 2 

Exposure limits. See Dose limits 
External dosimetry 

afa» for/ 511. 10 
technical requirements for, 512 

Facility modification, 128 
L&is5HJSS^^£,_SlassaK3Ci. Gloveboxes, radiological controls for. See Radiological 

controls 
Half-face respirators. See Respiratory protection 
Heat stress, 534 
Hold point, 315 
Hot particles, radiological controls for. See Radiological 
controls 
Infrequent or first-time activities, 313 
Internal dosimetry ] ragoixemanfca- fod:: 521. .10..CT8- B35.402 - L._'_J.Zr_ -1-

technical requirements for, 522 
Internal exposure, control and prevention of. See Exposure 
Instruments, see radiological instruments 
Labeling of radioactive material. See Radioactive material 
Laboratory fume hoods, radiological controls for. Sec 

Radiological 
controls 

Laundry. 462 
Lessons learned, 353 
Lifetime Control Level. See Dose limits 
Maintenance planning, 312 
Medical records. See Records 
Microfilm records. See Records 
Mixed waste, 443 
Modifications planning, 312 
.Monitoring '• '••••:_• • ••'' \\._ ._' ".. .;;;/. . .-..•;. j.;., ; ~. ~ H 

SmlOalinmB -tor•'ptirMonOml' -contnifl-nmirioB, • 338, -10 GFR ) 
835.404(b) ••' ' ' , - ' . ._-
personnel contamination, with-hand-held survey -instruments;J 

•—— Appendix 3P dbapter 3 • ••• •" "'••'"." :- •• -'."•* '' " -
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Meutron exposure, 137 
Nuclear accident dosimeters. See Dosimeters 
Occupational radiation exposure reduction, checklist for. 

Appendix SA 
Chapter 3 
Operations Office, DOE, 152 
Operations planning, 312 
Oral Examination Boards. See Training 
Oversight of radiological control performance, DOE independent, 
154 
Packaging of radioactive material. See Radioactive material 
Personal protective equipment (PPE) and clothing 

guidelines for use of, 325, 461 
removable contamination as basis for selection of. Appendix 

3C 
Chapter 3 
selection and removal of. Appendix 3C Chapter 3 

Personnel contamination monitoring, See Monitoring 
Personnel radiological records. See Records 
Planners, radiological training of, See Training 
Pocket dosimeters. See Dosimeters 
Policy, LBNL RCM Policy and Use 
Portable air-handling equipment, 464 
Post-job reviews, 3S2 
Posting 

of radiological buffer areas, 233 
_ of underground radioactive material areas, 237 
Pre-job briefings, 324 
Program Office, DOE, 151 
Qualification. See Training 
Quality assurance records. See Records 
Radiation and radiation risk communications, 124 
Radiation exposure surveys, routine. See Surveys 
Radiation surveys records. See Records 
Radiation-generating device operators, radiological training of. 

See Training 
Radiation-gecerating devices, 365 
Radioactive drains, control of. 452 
Radioactive liquid wastes, minimization and control of, 451 
Radioactive material 
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i • • ••. .••".•&$•,&>%&>*& .:x,^::^iy^^s^^i£fM^:i"^A 
'_ • •• tfo'afoi-••'•'' • '•'• •••• •'" • '*.:~- :''---?.:v^vv" rt'>-- :-'.--:•'.~.'-. .-"y-•:.•••"'••-; 

rpackaging of. 413 
.rejoaooj>cd eoatroiio3-".aroair»'>i<a2i. JJIO- CKR":*/.. : \ " : .;'"•' j 

; •; <<?;;> 7osife) ..•?;': . - .v - 'V^: ' - • :-v?--;' ;^-'^.'^''# "••-£.'•.-:.: :.t 
r-oloaao >to ttncontrollod aroax, , *i2>::..lS. CFR -' 

• ••-• 83S..110itb>.' •; .-T'- /,'.; -,...: • ••••.-. \-:^-::---:'i:j. - :•• : ..:.;'.:'> 
requirements for identification, storage, and control of, 

411 
storage of, 414 
transportation of. 423 

raaioaCfcive-mafcerial area. 336' ••:'••-;•••..: •••<••••.• ;ŷ -">•' — > •••••̂-̂••,- '. ;-r" 
Radioactive source control, 431 
Radiographers, radiological training of, See Training 
Radiological Control Coordinating Committee, 155 
Radiological Control Manager, qualifications of, 143 
Radiological Control Manual Bre^.}m**JE.M.ffB"iagj of.-iu.. 

application of, 115 
Site-Specific, 114 
user groups for, 116 

Radiological Control Organization 
functions and staffing of, 143 
purpose and structure of, 141 
Radiological control personnel, radiological training of. 

See 
Training 

Radiological control policy and procedures. See Records 
Radiological control policy. DOE 

compliance with, 113, 115 
statement of. 111 

•Radioloirical..ConttgQl.ErocraiB: aaJMssaenE,'b£:(auditsV: ,ia4:- -
Radiological Control Technician 

Qualification standards for, 614 
relationship of, with workers, 144 
training and qualification of, 641 
training of subcontracted (sec Training) 

Radiological Control Technician Supervisor, qualification of, 
See Training 

Radiological control, commitment of senior managers to, 121 
Radiological controls 

for benchtop work, 347 
for gloveboxes, 347 
for hot particles, 348 
for laboratory fume hoods, 347 
for sample stations, 347 

Radiological health and safety policy, ODE, Introduction. 153 
Radiological instruments 

inspection, calibration,- .and < perfom«i)C» of,.: 5 « , 
'• • i d ' ^ B t " -- •—• ">!•:.'• .-' ;•' ~r ':••••'••'• ' • y .:'•'.". •,". 
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maintenance of, 563 
standardization of, 561 
use in surveys, see Surveys 

Radiological monitoring, requirements for. See Monitoring 
Radiological operations, conduct of, 125 
Radiological performance 

critiques of, 351 
goals management, 132 
goals, 131 
inadequacy of, 145 
indicators, 131, Table 1-1 Chapter 1 

Radiological performance reports. See Reports 
Radiological records. See Records 
Radiological reports to individuals. See Reports 
Radiological surveys, requirements for. See Surveys 
Radiological training and qualification records. See Records 
Radiological training. See Training 
Radiological Work Authorization (RWA) 

as radiological record ( see Records) 

Radiological work in progress, review of, 344 
Radiological work controls 

logs and communication systems, 343 
requirements for, 341 

Radiological Work Permit (RWP) 
as radiological record (see Records) 
information provided in, 321 
preparation of, 323 
use of, 322 

Radiological work practices 
critique of, 127 
general guidelines for, 342 

Radiological Worker 
attitude, 122 
awareness o£ radiological conditions, 126 
entry training requirements for (see Training) 
relationship of, with Radiological Control Technician, 
training requirements for (see Training) 
responsibilities of, 123 
rules for, 123 

Radiological Worker training of. See Training 
Recordkeeping standards, 713 
Records 

airborne radioactivity, 751, 753 
ALARA, 742 mmmmmmmzm^m. 
computerization of, 773 
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employment history, 721 
media, 771 
medical, 724 
microfilm. 772 ^ _̂_] 

~- ' poxaonnel-: JfaaioIogicaJV-'̂ 733,r:,::733>' 10 C M -B3S: 704 (3) 
physical protection of, 775 
purpose of, 711 
quality assurance, 743 r _ ^ _ „ _ 

.. radiafeiqn survey;,;751. 752 •'-•'•.•'•,:•.. • '.-••.••••->'.. '-•-.- • '• '•'•f-~. '.-,• 
radiological control policy and procedures, 741 
radiological monitoring and dosage, for visitors, 731 
radiological training and qualification, 725 
Radiological Work Authorization, 741 
Radiological Work Permit, 741 
retention of, 774 

Records management 
Program, 713,795* 3.0 .'CTX f.:835-j.7Vi;,. 703; 704 " . .- •" 
purpose of, 711 

Release of radioactive material. See Radioactive material 
Removable contamination. See Contaminati -n control; Personnel 

protective 
equipment and clothing 

Reports 
Annual Radiation, 782 
radiological monitoring, on visitors, 732 
radiological performance. 133 

•" . " radiological, to ̂individuals; 781. "10 CFR- 835.801 fe&d) •• — 
Respiratory protection 

medical assessment for, 532 
requirements for, 531 
use of, 533 
half-face respirators, 535 

Responsibility 
Radiological control Manager, 161, 244, 383, 473, 573, 673, 

793 , _ 
\'.^..JmMsswi,-iSI^J-Si,-M5.^a£7: 514. 674-._7_g5:_ ^j ' 
Sealed radioactive sources. S e e Radxoactive source control 
Site-Specific Radiological Control Manual. See Radiological 
Control Manual 
Skin contamination. S e e Contamination 
Skin exposure, nonuniform. S e e Exposure 
Solid radioactive waste management 

requirements for, 441 
waste minimization, 442 

Source Controls Levels. See Dose limits 
Specialized Radiological Worker, training of. See Training 
Spread of contamination, control of. See Contamination 
Stop radiological work authority, 345 
Storage of radioactive material. See Radioactive material 

'Surveve • ' . .' ' :. .. • .- ..V ":•--•': •'..<•"•' ':•'.' •' •: '•.••••"'. ~; 
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Technical support personnel, radiological training of. See 
Training 

Technical work documents, 315 
Temporary shielding, 314 
Training 

and qualification of radiological control technician, 641, 
continuing. 643 

656 
instructor, 616 
management, 651 
of emergency response personnel 
of planners. 653 : • 4-. >• o';r>^a-<K*etfdjr^ •'•••' ^•'r^^^^^m^^^S-.T^y^^ikC:-^---^:^- i'.vU, •>£>.•-•*:•• 
of radiographers, 655 
of radiological control personnel. 654 

•3.-0-

of Radiological Worker II. 633 
of Specialized Radiological Worker, 634 
of subcontracted Radiological Control Technician, 645 
of technical support personnel, 652 
Oral K*^*1"'nation Boaxds. 615 

c£-63gjnv-gaala-.-.a<KTgg3t-;,a3s;-. saapâ jefejai-te.-ĉ - -,-; .._... 
qualification of Radiological Control Technician 

Supervisor, 644 
requirements for accelerator facilities, 664 
requirements for plutonium facilities, 661 
requirements for Radiological Worker, 631 
requirements for tritium facilities, 663 

Liirements facilities. 
mmrmMW3&mmmmzmmmms,:8sm _____ requirements for X-rav Worker. 

Transportation of radioactive material. See Radioactive 
material 

Tritium facilities 
operations, 363 
training requirements for. See Training 

Uranium facilities 
operations, 362 
training requirements for. See Training 

Vacuum cleaners, 464 
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Visitors ^ ^ 
entry r«thiir«n»n(;g • forV- 336,:: 10^&R'<8SS.90X(at ; 
radiological orientation of, 622, S57 
radiological monitoring and dose records for. See Records 
radiological monitoring reports on. See Reports 

Weighting factors for organs and tissues. Appendix 2B Chapter 2 
Workplace hazards, see Construction projects; Environmental 

restoration 
projects 
X-ray-

authorization, 365 
training requirements for. See Training 
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GLOSSARY 

For the purpose of this glossary, definitions with Bold Typo or 
parts there of represent additions to the SOB RCH Glossary to be 
consistent with those in 10 CER 835; wad definitions with Bold 
Italic and shaded ace for the purpose of indicting important 
changes for user reference. 
abnormal situation: Unplanned event or condition that adversely 
affects, potentially affects or indicates degradation in the 
safety, security, environmental or health protection performance 
or operation of a facility. 
activation: Process of producing a radioactive material by 
bombardment with neutrons, protons or other nuclear particles. 
administrative control level: A numerical dose constraint 
established at a level below the regulatory limits to 
administratively control and help reduce individual and collective 
dose. 
airborne radioactivity! Radioactive material in any chemical or 
physical form that is dissolved, mixed, suspended, or otherwise 
entrained in air. 
airborne radioactivity area: Area where the measured 
concentration of airborne radioactivity, above natural background, 
exceeds or is likely to exceed 10 percent of the derived air 
concentration (DftC) values. D&C values are contained in Appendices 
A and C of 10 CFR 835. 
annual limit on intake (ALI): The derived limit for the amount: of 
radioactive material taken into the body of an adult worker by 
inhalation or ingestion in a year. ALT is the smaller value of 
intake of a given radionuclide in a year by the reference man 
IICRP Publication 23) that would result in a committed effective 
dose equivalent of S rems (0.05 sievert) or a committed dose 
equivalent of 50 rems (0.5 sievert) to any individual or&an or 
tissue. ALI values for intake by ingestion and inhalation, of 
selected radionuclides arc based on Table 1. of the EPA's Federal 
Guidance Report Bo. 11, -Limiting values of radionuclide intake 
and air concentration and dose conversion factors for inhalation, 
submersion, and ingestion*, published September 1986. 

AS Low A S Benton ably Achievable (AIARA) : An approach co 
radiological protection to manage and control exposures (indi
vidual and collective) to the work force and to the general public 
at levels as low as is reasonable, caking into account social, 
technical, economic, practical and public policy considerations. 
As used in this Manual, ALARA is not a dose limit but a process 
that has the objective of attaining doses as far below the 
applicable controlling limits as is reasonably achievable. AURA 
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Committee: Multidisciplined forum thai; reviews and advises 
management on improving progress toward minimizing radiation 
exposure and radiological releases. 

assessment: Evaluation or appraisal of a process, program or 
activity to estimate its acceptability. 

background radiation: Radiation from: 

(1) Naturally occurring radioactive materials which have not been 
technologically enhanced; 

(2) Cosmic sources; 
(3) Global fallout as it exists in the environment (such as from 

the testing of nuclear explosive devices); 
(4) Radon and its progeny in concentrations or levels existing in 

buildings or the environment which have not been elevated as a 
result of current or prior activities; and 

(5) Consumer products containing nominal amounts of radioactive 
material or producing nominal amounts of radiation. 

becqnerel ( B Q ) S The International System (SI) unit for activity 
of radioactive material. One becquerel is that quantity of 
radioactive material in which one atom is transformed per second 
or undergoes one disintegration per second. 

bioasaay: The determination of the kinds, quantities, or 
concentrations, and, in some cases, locations of radioactive 
material in the human body, whether by direct measurement or by 
analysis and evaluation of radioactive materials excreted or 
removed from the human body. 

calibration: The process of adjusting or determining either: 

(1) The response or reading of an instrument relative to a 
standard (e.g., primary, secondary, or tertiary) or to a 
series of conventionally true values; or 

(2) The strength of a radiation source relative to a standard 
(e.g., primary, secondary, or tertiary) or conventionally true 
value. 

company-issued clothing: Clothing provided by the company, such 
as work coveralls and shoes. For radiological control purposes, 
company-issued clothing shall be considered the sane as personal 
clothing-. 
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containment device: Barrier such as a glovebag, glovebox or tent 
for inhibiting the release of radioactive material from a specific 
location. 

detxasd-in:this:-tfloSMa^yi Jn.an.i^.^ei^p^Ifi^^o^jaa^Mceivo •; 
jnafĉ itti:'gJê ';radar::aonjiaX-~î  
tha'positiva coatrol, of. j»rsonn^l:con<&ctiiou«nt^ -.'.-; 
ac-tivdties, and wiich oxcoado^ths .Arê vatoi':oir';ito*3|I- xa&iikhtimtyj: 
leirals in Table 2-3 of tiie ism 3&aidIoateaI Control-MannaX.' v _ .'_ 
contamination area: Any area where contamination levels are 
greater than the values specified in Chapter 2, Table 2-3, but 
less than or equal to 100 times those levels. 
contamination reduction corridort A defined pathway though a 
hazardous waste site contamination education zone where 
decontamination occurs. 
continuing training: Training scheduled over a specified time 
such as over a two-year period for the purpose of maintaining and 
improving technical Knowledge and skills. 
continuous air monitor (CftK): Instrument that continuously 
samples and measures the levels of airborne radioactive materials 
on a "real-time" basis and has alarm capabilities at preset 
levels. 
contractor: any entity tmrfcir contract with the Department of 
Energy with the responsibility to perform activities at a OOE site 
or facility. 
contractor senior site executive: The person at a DOE contractor-
operated facility or site who has final on-site corporate 
authority and is often called President, General Manager, Site 
Manager or Director. 

controlled araa: Any area to which access is managed in order to 
protect individuals from exposure to radiation and/or radioactive 
materials. Individuals who enter only the controlled area without 
entering radiological areas are not expected to receive a total 
effective dose equivalent of more than 0.1 rem (0.001 sievert) in 
a year. 
conventionally true value of a quantity: The commonly accepted, 
best estimate of the true value of a quantity. The conventionally 
true value and the associated uncertainty will normally be 
determined by comparison with a national or transfer standard, 
using a reference instrument that has been calibrated against a 
national-or transfer standard. 
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counseling: Advice, information exchange and guidance provided to 
employees on radiologically related topics, such as dose per
spectives; potential health effects from radiation exposure; skin 
contaminations; contaminated wounds; internally deposited radio
activity; pregnancy; and radiation exposure. This advice and 
guidance is normally provided by knowledgeable senior pro
fessionals from the Radiological Control Organization -nd other 
organizations, such as Medical, as appropriate. 

critical mass: The smallest mass of fissionable material that 
will support a self-sustaining chain reaction under specified 
conditions. 
critique: Meetings of personnel involved in or knowledgeable 
about an event (either a success or an abnormal event) to document 
a chronological listing of the facts. 

decontamination: Process of removing radioactive contamination 
and materials from personnel, equipment or areas. 
deposition? aow confirmed: A deposition of radioactive material 
in the body or any organ or tissue of an individual identified 
during the current reporting period, confirmed through bioassay 
results to be greater than the site-determined reportable level. 
derived air concentration (DAC): For the radionuclides listed in 
Appendix A of 10 CFR 835, the airborne concentration that equals 
the ALI divided by the volume of air breathed fay an average worker 
for a working year of 2000 hours {assuming s. breathing volume of 
2400 m 1 ) . For radionuclides listed in Appendix C of 10 CFR 835. 
the air immersion DACs were calculated for a continuous, non-
shielded exposure via immersion in a semi-infinite atmospheric 
cloud. The values are based upon the derived airborne concentra
tion found in Table 1 of the U. S. Environmental Protection 
Agency's Federal Guidance Report No. 11, Limiting Values of 
Radionuclide Intake and Air Concentration and Pose Conversion 
Factors for Inhalation. Submersion, and Ingestion, published 

disintegration per minute (dpm): The rate of emission by 
radioactive material as determined by correcting the counts per 
minute observed by an appropriate detector for background, effi
ciency, and geometric factors associated with the instrumentation. 
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SOB activity: An activity taken for or by the DOE that has the 
potential to result in the occupational exposure of an individual 
to radiation or radioactive material. The activity may be, but is 
not limited to, design, construction, operation, decontamination 
or decommissioning. To the extent appropriate, the activity may 
involve a single DOE facility or operation or a combination of 
facilities and operations, possibly including an entire site. 
DOEUU?: Department of Energy Laboratory Accreditation Program for 
personnel dosimetry under DOE 5480.15. 
dose: The amount of energy deposited in body tissue due to 
radiation exposure. Various technical terms, such as dose 
equivalent, effective dose equivalent and collective dose, are 
used to evaluate the amount of radiation an exposed worker 
receives. These terms are used to describe the differing inter
actions of radiation with tissue as well as to assist in the 
management of personnel exposure to radiation. 

Some types of radiation, such as neutron and alpha, 
deposit their energy more densely in affected tissue 
than gaircra radiation and thereby causing more damage to 
tissue. The term dose equivalent, measured in units of 
rem, is used to take into account this difference in 
tissue damage. Therefore lrem from gamma radiation 
causes damage equivalent to 1 rem from alpha radiation. 
However, it takes one-twentieth as much energy from 
alpha radiation, as compared with gamma radiation, to 
produce this 1 rem dose equivalent. 

Definitions for dose terms necessary for various exposure 
calculations and recordkeeping purposes include the 
following: 

absorbed dose (O): Energy absorbed by matter from] 
ionizing radiation per unit mass of irradiated material 
at the place of interest in that material. The absorbed 
dose is expressed in units of rad (or gray) (1 rad = 
0.01 gray). 
collectivo dose: The sum of the total effective dose 
equivalent values for all individuals in a specified 
population. Collective dose is expressed in units of 
person-rem (or person-sievert). 
committed dose oquivulent (H^g): The dose equivalent 
calculated to be received by a tissue or organ over a 
50-year period after the intake of a radionuclide into 
the body. It does not include contributions from 

• rad.Ution sources external to the body. Committed dose 
equivalent Is expressed in units of rem (or sievert). 
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committed effective dosa equivalent (Hg.jo) : The sum of 
the committed dose equivalents to various tissues in the 
body (H^so), each multiplied by the appropriate 
weighting factor (wj) - that is H E so^w^Hfjg . Committed 
effective dose equivalent is expressed in units of rem 
(or sievert). 
cumulative total effective dosa equivalent: The sum of 
the total effective dose equivalents recorded for an 
individual for each year of employment at a DOB or DOE 
contractor site or facility, effective January 1, 1989. 

deep dose equivalent: The dose equivalent derived from 
external radiation at a tissue depth of 1 an in tissue. 
dosa equivalent (H) : The product of the absorbed dose 
(D) (in rad or gray) in tissue, a quality factor (Q), 
and all other modifying factors (N). Dose equivalent is 
expressed in units of rem (or sievert} (1 rem » 0.01 
sievert). 
effective dose equivalent (H^)s The summation of the 
products of the dose equivalent received by specified 
tissues of the body] (H,) and the appropriate weighting 
factors (W,)- that is (H, = WjH,). It includes the dose 
from radiation sources internal and/or external to the 
body. The effective dose equivalent is expressed in 
units of rem (or sievert) . 
external dosa or exposure: That portion of the dose 
equivalent received from radiation sources outside of 
the body (e.g., "external sources"). 
internal dose or exposure: That portion of the dose 
equivalent received from radioactive material taken into 
the body (e.g., "internal sources"). 
lens of the eye dose equivalent: The external exposure 
of the lens of the eye and is taken as the dose 
equivalent at a tissue depth of 0.3 cm. 
quality factor: The principal modifying factor used to 
calculate the dose equivalent from the absorbed dose; 
the absorbed dose (expressed in rad or gray) is 
multiplied by the appropriate qualify factor (Q).Quality 
Factors for x-rays, neutrons, beta particles, protons 
and alpha particles are given in 10 CFR 835.2 
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Quality Factors 
Radiation Typo Quality Factor 

X-rays, positrons, electrons 
(including tritium beta particles) 1 
Neutrons £. 10 keV 3 
Neutrons > 10 fceV 10 
Protons and singly-charged particles 
of unknown energy with rest mass 
greater than one atomic mass unit 10 
Alpha particles and multiple-charged 
particles (and particles of unknown 
charge} of unknown energy 20 
shallow dose equivalent! The dose equivalent deriving from 
external radiation at a depth of 0.007 cm in tissue. 
total effective dose equivalent (TEDS): The sum of the 
effective dose equivalent (for external exposures) and tho 
committed effective dose equivalent (for internal 
exposures). Deep dose equivalent to the whole body may be 
used as effective dose equivalent for external exposures. 
weighting factor (Wj) ; The fraction of the overall 
health risk, resulting from uniform, whole body irra
diation, attributable to specific tissue (T). The 
dose equivalent to the affected tissue, Hj., is multi
plied by the appropriate weighting factor to obtain 
the effective dose equivalent contribution from chat 
tissue. Weighting factors are given in .appendix 2S of 
this manual. 
whole body: For the purposes of external exposure, 
head, trunk (including male gonads), arms above and 
including the elbow, or legs above and including the 
knee. 

dose assessment: Process of determining radiological dose and 
uncertainty included in the dose estimate, through the use of 
exposure scenarios, bioassay results, monitoring data, source term 
information and pathway analysis. 
embryo/fetus: Developing human organism from conception until 
birth. Same as unborn child. 
engineering controls: Use of components and systems to reduce 
airborne radioactivity and the spread of contamination by using 
piping, containments, ventilation, filtration or shielding. 
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entrance or access point: Any location through which an 
individual could gain access to areas controlled for the purposes 
of radiation protection. This includes entry or exit portals of 
sufficient size to permit human entry, irrespective of their 
intended use. 
extremity: Hands and arms below the elbow or feet and legs b&low 
the knee. 
facility: For the purpose of this Manual, a facility includes 
systems, buildings, utilities, and related activities whose use is 
directed to a common purpose at a single location. Example 
include: accelerators, storage areas, test loops, nuclear 
reactors, radioactive waste disposal systems and burial grounds, 
testing laboratories, research laboratories, and accommodations 
for analytical examinations of components. Also includes: 
pipelines, ponds, impoundments, landfills and the like, and motor 
vehicles, rolling stock, and aircraft. 
filter io.togri.ty t«st: Test performed on High-Efficiency 
Particulate Air (HEPA) filters to identify any damage to the 
filter or leakage around the filter. 
fixed contamination: Radioactive material that cannot be readily 
removed from surfaces by nondestructive means, such as casual 
contact, wiping, brushing or laundering. 
flash, x-ray units Any device that is capable of generating pulsed 
X-rays. 

;<i«aS£mjgikbh^5£^ •" 
4gsS?iimm||fr,g^ X; ':''• 

general employee: An individual who is either a DOE or DOE 
contractor employee; an employee of a subcontractor to a DOE 
contractor; or a visitor who performs work for or in conjunction 
with DOE or utilizes DOE facilities. 
gestation period: The time from conception to birth, 
approximately 9 months. 
gr*y <G3r> s SI unit of absorbed dose. One gray is equal co an 
absorbed dose of 1 joule per kilogram (100 rads). 
high-efficiency particulate aix (HEBA) filter: Throwaway extended 
pleated medium dry-type filter with 1) a rigid casing enclosing 
the full depth of the pleats, 2) a minimum particle removal 
efficiency of 99.97 percent for thermally generated monodispersed 
di-octyl phlalate smoke particles with a diameter of 
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0.3 micrometer, and 3) a maximum pressure drop of 1.0 inch w.g. 
when clean and operated at its rated airflow capacity. 
high contamination area: Area where contamination levels are 
greater than 100 times the values specified in Chapter 2, Table 2-
3, of this Manual. 
high radiation area: An area, accessible to individuals, in which 
radiation levels could result in an individual receiving a dose 
equivalent in excess of 0.1 rem {0.001 Sv) in 1 hour at 30 
centimeters from the radiation source or from any surface that the 
radiation penetrates. 
hot particle: Fuel, activated corrosion product, or other 
particles of small size that have a high specific activity as a 
result of nuclear fission or neutron activation. 
hob spots Localized source of radiation or radioactive material 
normally within facility piping or equipment. The radiation 
levels of hot spots exceed the general area radiation level by 
more than a factor of 5 and are greater than 100 mrem (1 mSv) per 
hour on contact. 
Individual: Any humnTi being. 
infrequent or first-time activities: Radiological work activities 
or operations that require special management attention and 
consideration of new or novel radiological controls. The 
designation of infrequent or first-time activities is specifically 
applicable to facilities that conduct routine and recurring 
process operations, and is not applicable to facilities that 
routinely conduct first-time activities, such as experimental or 
research facilities. 
irradiator: Sealed radioactive material used to irradiate other 
materials that has the potential to create a radiation level 
exceeding 500 rad (5 grays) in 1 hour at 1 meter. Although not 
addressed in this Manual, acceptable radiological controls for 
irradiator use are specified in Title 10, Code of Pederal 
Regulations, Part 20.1603. 
lifetime dose: Total occupational exposure over a worker's 
lifetime, including external and committed internal dose. 
low-lavel waste: Haste that contains radioactivity and is not 
classified as high-level waste, transuranic waste, spent nuclear 
fuel or byproduct material as defined in Section lle(2) of the 
Atomic Energy Act, as amended. Test specimens of fissionable 
material irradiated only for research and development and not for 
production of power or plutonium may be classified as low-level 
waste provided the concentration of transuranic activity is less 
than 100 r.Ci/g. 
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meaner of the public: An individual who is not occupationally 
exposed to radiation or radioactive material. An individual is 
not a "member of the public during any period in which the 
individual receives occupational exposure. 
minor: An individual less than 18 years of age. 
mixed waste: Waste containing both radioactive and hazardous 
components as defined by the Atomic Energy Act and the Resources 
Conservation and Recovery Act, respectively. 
monitoring: Actions intended to detect and quantify radiological 
conditions. 
nonstocbastic effects: Effects due to radiation exposure for 
which the severity varies with the doae and for which a threshold 
noroally exists {e.g., radiation-induced opacities within the lens 
of the eye) . 
nuclear critieality: a self-sustaining chain reaction, i.e., the 
state in which the effective neutron multiplication constant of 
system of fissionable material equals or exceeds unity. 
occupational dose: An individual's dose due to exposure to 
ionizing radiation {external and internal) as a result of that 
individual's work assignment. Occupational dose does net include 
planned special exposures, exposure received as a medical patient, 
background radiation, or voluntary participation in medical 
research programs. 
persons 2toay individual, corporation, partnership, firm, 
association, trust, estate, public or private institution, group. 
Government agency, any State or political subdivision of, or way 
political entity within a State, any foreign government or nation 
or other entity, and any legal successor, representative, agent or 
agency of the foregoing; provided that person does not include the 
Department of Energy or the United States Unclear Regulatory 
Commission. 

personnel dosimetry: Devices designed to be worn by a single 
person for Che assessment of dose equivalent such as film badges, 
thermoluminescent dosimeters (TLDs), and pocket ionization 
chambers. 
personnel monitoring: Systematic and periodic estimate of 
radiation dose received by personnel during working hours. Also, 
che monitoring of personnel, their excretions, skin or any part of 
their clothing to determine the amount of radioactivity present. 
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personal protective equipments Equipment such as respirators, 
face shields and safety glasses used to protect workers from 
excessive exposure to radioactive or hazardous materials. 
planned special exposure: Preplanned, infrequent exposure to 
radiation, separate from and in addition to the annual dose 
limits. 
prefilcer: Filter that provides first stage air filtration to 
remove larger particulates and prolong the efficient use of a HEPA 
filter. 
prenatal radiation exposure: The exposure of an embryo/fetus to 
radiation. 
primary dosimeter: A dosimeter worn on the body used to obtain 
the formal record of whole body radiation dose. 
protective alothlngs Clothing provided to personnel to minimize 
the potential for skin, personal and company issued clothing 
contamination. Also referred to as "anticontamination clothing," 
"anti-Cs" and "PCs." 
publict Any individual or group of individuals who is not 
occupationally exposed to radiation or radioactive material. An 
individual is not a "member of the public" during any period in 
which the individual receives an occupational dose. 
Qualification Standard: The explicit performance requirements for 
minimum proficiency in technical, academic, and site-specific 
knowledge and practical skills used in determining satisfactory 
completion of training programs. The qualification standard is 
used to qualify radiological control technicians (RCTs) at DOE 
facilities. 
rad: Dnit of absorbed dose. One rad is equal to an absorbed dose 
of 100 ergs per gram or 0.01 joules per kilogram (0.01 gray). 
radiation or ionizing radiation: Alpha particles, beta particles, 
gamma rays. X-rays, neutrons, high-speed electrons, high-speed 
protons, and other particles capable of producing ions. Radiation 
as used in 
this manual does not include non-ionizing radiation, such as 
radio-, or micro-waves, or visible, infrared, or ultraviolet 
light. 
radiation area: An area, accessible to individuals, in which 
radiation levels could result in an individual receiving a deep 
dose equivalent in excess of 0.005 rem (0.05 mSv) in one hour at 
30 centimeters from the radiation source or from any surface that 
the radiation penetrates. 
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radioactive material area: An area or structure where radioactive 
material is used, handled or stored. 
radioactive waste: Solid, liquid or gaseous material that 
contains radionuclides regulated under the Atomic Energy Act, as 
amended, and is of negligible economic value considering the cost 
of recovery. 
radioactivity: A natural and spontaneous process by which the 
unstable atoms of an element emit or radiate excess energy from 
their nuclei and, thus, change (or decay) to atoms of a different 
element or to a lower energy state of the same element. 
radiography: Examination of the structure of materials by 
nondestructive methods, using a radioactive source or a radiation 
generating device. 
radiological area: Any area within a controlled area (but not 
including the controlled area) which must be posted as a 
"radiation area," "high, radiation area," *vory *̂g*» radiation 
area,' "contamination oxoa,* "high contamination area," or 
"airborne radioactivity area* in accordance with, 10 CFR 835.603. 
radiological buffer area (RBA.): A intermediate area established 
to prevent the spread of radioactive contamination and to protect 
personnel from radiation exposure. 
radiological control hold point: Cautionary step in a technical 
work document requiring the radiological control organization to 
perform some action or verification. The radiological control 
hold point requirements should be satisfactorily completed before 
the work is continued. 
radiological control technician: Is defined as aa individual vho 
is either an LBHL employee or an employee of an IWL subcontractor 
who is qualified eo partorm sits wide radiological surveillance, 
monitor adherence to radiological control requirements and is 
accountable 
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radiological label: Label on an item which indicates the presence 
of radiation or radioactive materials. 
iradiSlogical jjatteri^a; jjajjjitg^^c^^ •"• 
\materiala.area, (ilia)t JU 1̂.^iiffiMi&^/?s^ .-.•.'•• 
:radioactive joatarial.," ept^am^ui^iaSik^^^a: Id^wtisxi^-iwitiBy'"--"•; '- •; induced-acfci-rifcv is toea.-Bknia¥^.OTVagoregi>^M-r;'-v'.'-- :' •••-'•••4 • -'- •"" 
radiological posting: Sign, marking, or label that indicates the 
presence or potential presence of radiation or radioactive 
materials. 
radiological work: Any work that requires the handling of 
radioactive material or which requires access to Radiation Areas, 
High Radiation Areas, Contamination Areas, High Contamination 
Areas or Airborne Radioactivity Areas. 

i?pecifI£B.;»ut^rir^wi»&aiy.«^jW for ' 
•worker• protection aBd.'th& mjmj^ririsn^ •Tmqc^^%Vuiai.f6jc.roatia» v.'-.- *' 
.raakoiofldcal i ^ S . i ^ e ^ fl^i«^ g ^ ,.: 
iRtoi'^SiorXaaticto'^ej^/a**^'iajfi^ij^^^^-jj^.y^^flfe^s; '-'r >;.'• 
plahningV. inventory^g, r.re-traiiili^v ^ 
processes; .and informing the. woir3&Mr\^;*i^o\I$^i^3a£e<af, .:'.V;\ .,..-/i 
reciHranHwifca JEor tlii:M&>mci**a, w c ^ ^ ' A y ^ r v ' ; ; ^ v-'----r̂ :~ •••'•• r: ; 
radiological work permit (RHP)i Permit that identifies 
radiological conditions, establishes worker protection and 
monitoring requirements, and contains specific approvals for 
radiological work activities. The Radiological Work Permit serves 
as an administrative process for planning and controlling 
radiological work and informing the worker of the radiological 
conditions. 
radiological workers: General employees who are reguired to 
eospleto Radiological Worker braining because their job assignment 
roguires work on, with, or in the proximity of radiation producing 
machines or radioactive materials, h. radiological worker has the 
potential of being exposed to acre than 0.1 rem (1 oSv) per year, 
whirh is the sum of the dose equivalent from external irradiation 
and the committed effective dose equivalent £rom internal 
irradiation. A "radiological worker* nay also be referred to as a 
"radiation worker" or a "radworker.• Individuals who complete 
XiBBL Radiological Worker Training ore considered radiological 
workers. 
refresher training: Training scheduled on the alternate year when 
full retraining is not completed for Radiological worker I and 
Radiological Worker II personnel. 

G-13 

file:///materiala


LBNL RADIOLOGICAL CONTROL MANUAL January 1996 
TECHNICAL REFERENCE DOCUMENT 
Glossary 

release to uncontrolled ar«as: Release of material from 
administrative control after confirming that the residual 
radioactive material meets the guidelines in DOE S400.5. 
rem: Unit of dose equivalent. Dose equivalent in rem is 
numerically equal to the absorbed dose in rad multiplied by a 
quality factor, distribution factor and any other necessary 
modifying factor (1 rem =0.01 sievert). 
removable contamination: Radioactive material that can be removed 
from surfaces by nondestructive means, such as casual contact, 
wiping, brushing or washing. 
representative sample: A sample that closely approximates both 
the concentration of activity and the physical and chemical 
properties of material (e.g., particle size and solubility in case 
of air sampling of the aerosol to which workers may be exposed). 
respiratory protective equipment! Equipment used to protect 
personnel from inhalation of radioactive or hazardous materials. 
sievert (Sv): SI unit of any of the quantities expressed as dose 
equivalent. The dose equivalent in sieverts is equal to the 
absorbed dose in grays multiplied by the quality factor (1 Sv = 
100 rems). 
site: An area managed by DOE where access can be limited for any 
reason. The site boundary encompasses Controlled Areas. 

standard radiation symbols: Symbols designed and proportioned as 
illustrated in accordance with ANSI 112.1 for radiation symbols and 
ANSI N12.1 for fissile material. 
step-off pad: Transition area between contaminated and non-
contaminated areas that is used to allow exit of personnel and 
removal of equipment. 
sticky pad: step-off pad provided with a tacky surface to reduce 
the potential for inadvertently tracking contamination out of a 
contaminated area. 
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stochastic effects: Malignant and hereditary diseases for which 
the probability of an effect occurring, rather than its severity, 
is regarded as a function of dose without a threshold for 
radiation protection purposes. 
survey: An evaluation of the radiological conditions and 
potential hazards incident to the production, use, transfer, 
release, disposal, or presence of radioactive material or other 
sources of radiation. When appropriate, such an evaluation 
includes a physical survey of the location of radioactive material 
and measurements or calculations of levels of radiation, or 
concentrations or quantities of radioactive material present. 
technical work document: A term used to generically identify 
formally approved documents that direct work, such as procedures, 
work packages, or job or research plans. 
thermoluminescent dosimeter (TLD): Radiation monitoring device 
used to record the radiological exposure of personnel or areas to 
certain types of radiation. 
txansuxanic naste: Without regard to source or form, waste Chat 
is contaminated with alpha-emitting transuranic radionuclides 
having half-lives greater than 20 years and concentrations greater 
than 100 nCi/g at the time of assay. 
unusual occurronco: Nonemergency occurrence that has significant 
impact or potential for impact on safety, environment, health, 
security, or operations. Examples of the types of occurrences 
that are to be categorized as unusual occurrences are contained in 
DOE 5000.3A. 
Tory high radiation area: An area, accessible to individuals, in 
which radiation levels could result in an individual receiving an 
absorbed dose in excess of 500 rads {5 grays) in one hour at 1 
meter from a radiation source or from any surface that the 
radiation penetrates. 
visitor: Person requesting access to Controlled Areas, who has 
not been trained to the level required to permit unescorted 
access. 
whole body dose: The sum of the annual deep dose equivalent for 
external exposures and the committed effective dose equivalent for 
internal exposures. 
year: The period of time beginning on or near January 1 used to 
determine compliance with the provisions of this Manual. The 
starting date of the year used to determine compliance may be 
changed provided that the change is made at the beginning of the 
year and that no day is omitted or duplicated in consecutive 
years. 
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any loforsjitiw, apparatos, product, or process disclosed, or 
.'cpfcscou that Its use wenM not infrinfc privately owned ilebtt. 
Reference herd* to any specific conmcicial predict process, or 
service by lis trade name, tndemiric. ntasractsrer. or otherwise, does 
sot necessarily coasirow or imply ':A endoreatni. (uomnudaiion. 
or favoring by tke United Sulci GovcrnaieM or any teciwy thereof, or 
The Rejenis of die University of California. The views and opinions of 
aethers expressed herein co not necessarily scie or renea those of the 
United States Government or any agency thereof, or The Regents or the 
University of California. 
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