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SITE SAFETY AND HEALTH PLAS 

1 .O INTRODUCTION 

This Site Safety and Health Plan (SSHP) provides the basis for conducting all Scientific 
Ecology Group, Inc. (SEG) survey activities at the Twin Cities Army Ammunition Plant 
(TCAAP) in New Brighton, Minneapolis. The survey activities are described in the SEG 
Charai=terization Study Plan for the Twin Cities Army Ammunition Plant Depleted 
Uranium Facilities, May 1997. All activities will be performed safeIy and in accordance 
with both current Occupational Safety and Health Administration (OSHA) standards, the 
SEG Health and Safety Manual, and the SEG Radiation Safety Guide. 

The surveys at the TCAAP Site will be performed under a reciprocal agreement with the 
Nuclear Regulatory Commission, Region 11, using the SEG Decontamination and 
Decommissioning License number R-73018-E00 (Attachment l), issued by the State of 
Tennessee. . -. 

2.0 MANAGEMENT COMMITMENT TO HEALTH AND SAFETY 

It is SEG policy to conduct operations in a way that protects the safety and health of 
employees, subcontractors, the public and the environment. Accordingly, all SEG 
activities will comply with both the letter and the spirit of all applicable environmental 
safety and health regulations and requirements (including reporting requirements) of the 
contractor. Without exception, safety will take precedence over survey.goals for the 
duration of this project. In addition to meeting regulatory and other requirements, SEG is 
committed to good health and safety practices to reduce potential safety and health risks 
and to reduce exposures to hazardous substances and ionizing radiation to as low as 
reasonably achievable (ALARA). 

3.0 APPLICABILITY 

This Safety and Health Plan applies to all SEG employees, subcontractors and visitors to 
the project site. The SSHP will be made available to dl project personnel for inspection 
and review at any time and will be maintained by the SEG Site Project Manager for the 
duration of the project. All SEG employees, subcontractors and visitors will review the 
SSHP and sign the Acknowledgement Sign-off-sheet (Attachment 2), prior to entering any 
controlled area. This will indicate personnel agreement to abide by its contents. 
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SITE SAFETY AND HEALTH PLAN 

4.0 GENERAL 

4.1 Discussion 

It is SEG's intent to perform all survey activities at the TCAAP site in accordance 
with the SEG Radiation Safety Guide, RSG-2 (Attachment 3), and the applicable 
portions of the SEG Health and Safety Manual (Attachment 4). The SEG Health 
and Safety Manual provides the rules, policies, p r d u r e s ,  regulations, 
recommended practices and other pertinent information to prevent exposure of 
employees to injury, illness, or work conditions that may adversely affect their 
health. 

The SEG Health and Safety manual contains information and guidance in the 
following arm: . -  

General Safety Rules 

Responsibilities 

Organization 

Employee Training 

Injury Reporting and Investigation 

The manual also contains administrative, performance and equipment operational 
procedures. These procedures are prepared to cover specific areas and segments of 
work at SEG and off-site projects. Some of the procedures included in the manual 
apply to all employees regardless of their job function. Others are applicable only 
to the work activities or equipment referenced in the procedure. 

4.2 Responsibilities and Organization 

It is SEG's view that ultimate responsibility for safety at SEG projects rests with 
SEG management and supervision; however, each employee must be willing to 
participate in the safety effort and integrate safety into each job function. 

This section describes the responsibilities and authorities of project personnel with 
regard to the SSHP. k!l personnel shall be cognizant of the potential hazards 
during the project and aware of the methods implemented to reduce the risk of 
exposure to radioactive or hazardous materials. AI1 personnel shall comply with thz 
rules and procedures set forth in the SSHP. It is SEG's intent to conduct all 
ope:.ations i n  accordance with SEG and TCAAP safety plans. If a conflict should 
arise between SEG and TCAAP guidelines, such conflict will be mutually resolved 
between SEG and Alliant Techsystems. 

~~ 
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SITE SAFETY A N D  HEALTH PLAN 

Survev Proiect Manager 

The Survey Project Manager will have overall responsibility for the project, and 
will be the principle interface with the client. The Survey Project Manager is 
responsible for the safe and satisfactory completion of the project by providing the 
leadership and direction to organize, integrate and control project activities. The 
Survey Project Manager will establish policy and direction, assign responsibility 
for technical performance and allocaftt resources. 

Site Safety and Health Officer 

The Site Safety and Health Officer (SSHO), or his designee, is responsible for the 
development and oversight of the SSHP. The SSHO shall be knowledgeable in the 
applicable safety standards arid regulations and shall be trained and qualified in 
accordance with the requirements of Section 1.0 of the SEG Health and Safety 
Manual. The SSHO will ensure that the necessary radiation safety and health 
monitoring is performed and all required documentation is maintained. The SSHO 
has the authorization to stop work at any time the work conditions are considered 
to be dangerous to the health and safety of the community, the environment or 
project personnel. In addition, the SSHO is responsible for: 

Reviewing work plans and RHWPs, 

Monitoring the work place daily for safety concerns, 

Ensuring the performancc of air monitoring and sampling as required, 

Requesting changes to the SSHP based on changing work conditions, 

Performing periodic safcty reviews, weekly inspections and monitoring 
activities of project operations to ensure compliance with the SSHP, 

Documenting any overexposure to radioactive or hazardous materials, 

Ensuring that all training, medical and exposure records are complete 
and av:.ilable for review, and 

Conducting and documenting periodic safety meetings. 

Health Phvsics Technicians 

Health physics technicians will, in  coiijunction with the SSHO: 

Prepare Radiation/Hamrdous Work Permits (RHWPs), 

Select proper personnel protective equipment CpPE), 
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SITE SAFETY AND HEALTH PLAY 

Perform radiological and industrial hygiene (IH) surveillance and 
monitoring as necessary, 

Ensure all monitoring equipment and instrumentation meet  calibration 
requirements, 

Ensure traceable documentation is maintained for all calibration, 

Ensure that proper ingress and egress procedures are followed, and 

Conduct and document daily ALARA and RHWP briefings. 

Figure 4.1 
SEG Survey Organization 

I Offrlts Prnjsct  K v r a r  I Dave Hal l .  W .  C t t W  

I . 
0eoon.t IS imino 

bnt rac t  Services 
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SITE SAFETY AND HEALTH PLAN 

5.0 T R A I N "  

Training requirements for all project personnel are provided in Section 1.7 of the SEG 
Health and Safety Manual. Training requirements for the TCAAP project include, but are 
not limited to: 

Radiation Worker Training, 

40 hr Hazwoper Training , 

3 Day Field Supervised Experience Training, 

8 hr Hazardous Waste Operations Supervisor Training (SSHO), 

First Aid/CPR Training (SSHO), 

Confined Space Training 

In addition to the above, all project personnel will receive documented site specific 
orientation. This will include any hazards, and their controls, that may be encountered 
during the project. 

Documented daily safety (tail-gate) meetings will be conducted throughout the project. 

All project personnel training records and safety meeting attendance sheets will be held in 
the on-site project office and will be available for review as necessary. 
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SITE SAFETY Ahm HEALTH PLAN 

6.0 HAZARDS AND CONTROLS 

Anticipated hazards that may be encountered during the project include: 

Confined Space Entry, 
Power Tool Operation, 
Slips,Trips and Falls, 
Heat Stress, 
Compressed Gas Cylinders, 
Overhead Scaffolding Work, and 
Lockout/Tagout of Operational Equipment 

The SEG Health and Safety Manual provides the rules, procedures and guidance that will 
be used on this project to control fie above hazards. In certain instances the TCAAP 
controls and procedures will be used provided they are at least as stringent as the SEG 
controls. Some of the specific controls are addressed as follows: 

6.1 

6.2 

6.3 

Confined Space Entry 

Confined spaces are those locations with limited access/egress or unfavorable 
natural ventilation. Confined space entry requirements will be determined in 
accordance with an applicable SEG Procedure. Confined space entry permits will 
be issued and posted near the confined space area until the permit expires or the 
job is completed. V+ here applicable the TCAAP confined space entry procedures 
will take precedence. 

Only trained and authorized personnel will be permitted to participate in confined 
space activities. 

Power Too1 Operation 

All electrical tools and equipment in the work areas shall be intrinsically safe or 
grounded. All electrical equipment shall be connected through a ground fault 
circuit interrupter when working in a damp or conductive environment or in  the 
immediate vicinity of standing liquids. Damaged electrical cords shall be removed 
from service and will not be spliced together. 

Slips, Trips and Falls 

Proper lighting will be provided to ensure all work areas are adequately 
illuminated. All power cords, air lines and vacuum hoses will be routed in  the 
overhead to the maximum extent possible. Any cords or hoses which cannot be 
raised off the floor will be taped down or marked identifying a tripping hazard. 
Additionally, all extraneous materials will be re-located from the work area. 
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SITE SAFETY Ah?) HEALTH PLAN 

6.4 Heat Stress 

Conditions which may increase the potential for heat-related hazards will be 
monitored. Personnel wearing protective clothing will be observed as appropriate, 
throughout each shift, taking precautions to allow personnel the opportunity to 
acclimate and cool down as needed. Personnel will be provided adequate rest 
periods and liquids deemed necessary by the work supervisor. 

6.5 Compressed Gas Cylinders 

Compressed gas cylinders can be extremely hazardous if mishandled. The 
following guidelines have been prepared to ensure that all gas cylinders are 
properly handled and stored. 

Cylinders will be clearly labeled as to the contents and always be 
considered full unless labeled as empty. 

Cylinders in use, storage or transit will be secured properly using a 
chain, retaining bar or structure to prevent cylinders from falling or 
being knocked over. 

Protective valve caps will be in place on all cylinders in  storage or 
transit. 

A regulator, gauge or regulating manifold will be used on all cylinders. 
Regulators, gauges and manifolds are to be matched to the specific type 
of gas and the service for which the cylinders are being used. 

Cylinder contents wil: be identified by means of legible labels or 
stencils or by identifying marking embossed on the cylinder by the 
supplier. 

Compressed gas cylinders should not be dropped, bumped or handled 
roughly. 

6.6 Overhead Scaffolding Work 

If scaffolding is required during the surveys, i t  will be provided by and erected by 
a qualified scaffolding contractor. Erected scaffolding will comply with the 
applicable OSHA regulations. Erected scaffolding will be initially inspected by the 
scaffolding contractor. The SSHO will periodically inspect all erected scaffolding. 
The following guidelines have been prepared to help ensure that all erected 
scaffolding meet the applicable OSHA regulations. 
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SITE SAFETY AXD HEALTH PLAY 

Scaffolds shall only be erected, moved, dismantled, or altered under the 
supervision of persons qualified by any  combination of training and 
experience. 

The footing or anchorage for scaffolds shall be sound, rigid, and 
capable of carrying the maximum intended load without settling or 
displacement. 

Unstable objects such as drums, boxes, loose brick or block shall not 
be used to support scaffolds or work platforms. 

Scaffolds shall be adequately anchored or braced to prevent swaying, 
tipping or collapsing. When the height of a free standing or rolling 
scaffold exceeds three times the minimum base dimension, the scaffold 
must be securely guyed or tied. 

Scaffolds and their components shall be capable of supporting four 
times the maximum intended load without failure. 

Any damaged or defective scaffold component shall be immediately 
repaired or repIaced upon discovery. 

Erected scaffolds shall be continuously inspected during use. 

Guardrails and toeboards shall be installed on all open sides and ends of 
platforms more t k r q  ten feet above the ground or floor. 

A separate ladder with equally spaced rugs usually attached to the 
scaffold structure for climbing and descending. 

Materids being hoisted onto a scaffold shall have a tag line. 

Screen, consisting of one-half inch wire mesh or equivalent, shall be 
provided between the toeboard and guardrail, extending along the entire 
opening where persons are required to work or pass under the scaffold. 

No worker shall be permitted to work on a scaffold where slippery 
conditions exist, unless such conditions are a necessary part of the job. 

Tools, materials, and debris shall not be allowed to accumulate in 
quantities to cause a hazard. 
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SITE SAFETY AND HEALTH PLAS 

All scaffolding cQmponents shall be installed and used according to the 
manufacturer's and supplier's recommended procedure. Components 
shall not be altered in the field. 

Employees performing activities in excess of 6 feet from the floor will 
use a fall arrest system unless working on approved scaffolding. 

6.7 

6.8 

Lockout/Tagout of Operational Equipment 

The SEG project SSHO shall ensure that all affected systems will be properly 
isolated in compliance with the TCAAP Lockout/Tagout procedures. All SEG 
personnel will also be properly trained in the proper Lockout/Tagout procedures to 
be implemented at the TCAAP facility. 

Asbestos Material 

"Asbestos" is the name of a class of magnesium silicate minerals that occur in 
fibrous form. Minerals that are included in this group are chrysotile, crocidolite, 
amosite, tremolite, asbestos, anthophllite asbestos and actinolite asbestos. Building . 

products that contain asbestos removed during building renovation or demoIition 
activities may release respirable fibers depending on it's degree of friability. It 
can cause disabling respiratory disease and various types of cancers if  thc fibers 
are inhaled. Employees exposed to asbestos in the worhplace or work operation 
are subject to the requirements in 29 CFR 1910, lo01 and CFR part 1926.1101. 

SEG personnel are not asbestos trained workers and will not be allowed to enter 
into regulated areas wherever airborne concentrations of asbestos and/or potential 
asbestos containing material exist. Asbestos containing materials that are to be 
disposed of must be placed in leak-tight 6-mil thick plastic bags, plastic-lined 
cardboard containers, or plastic-lined metal containers. The following guidelines 
should be adhered to when working around asbestos: 

Prior to working in DU Room, the SEG SSHO will, in conjuntion with 
Alliant, identify and mark all asbestos materials. 

Prior to working with asbestos, individuals should be trained on its 
proper handling and storage. 

Warning s i p s  shall be provided and displayed at each regulated area. 
In addition, warning signs shall be posted at a l l  approaches to regulated 
areas so that an employee may read the signs and take necessary 
protective steps before entering the area. 

Warning labels shall be affixed to all raw materials, mixtures, scrap, 
waste, debris, and other products containing asbestos fibers, or to their 
containers . 
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SITE SAFETY A h 9  HEALTH PLAS 

The labels shall include the following information: 

DANGER 

CONTAINS ASBESTOS FIBERS 

AVOID CREATING DUST 

CANCER AND LUNG DISEASE HAZARD 

Workers whose clothing has been contaminated by Asbestos must 
change into clean clothing. 

Wash any areas of the body that may have contacted Asbestos at the 
end of each work day, whether, or not known skin contact has 
occurred. 

Do not eat, smoke, or drink where Asbestos is handled, processed, or 
stored, since the chemical can be swallowed. Wash hands carefully 
before eating or smoking. 
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SITE SAFETY A N D  HEALTH PLAN 

7.0 RADIATION SAFETY 

It is SEG’s intent to perform all activities involving radioactive materials in accordance 
with the SEG Radiation Safety Guide (RSG-2). 
Tennessee regulations. The purpose of the RSG-2 is to summarize the regulations, safety 
practices and SEG radiation protection policies that apply to the radiological field 
operations conducted by the SEG Radiological Engineering and Decommissioning Services 
@E&DS) group. From these policies, specific procedures have been developed to assure 
compliance with regulations and to maintain radiation exposures, resulting from SEG 
operations, to a level As Low As Reasonably Achievable (ALARA). A list of the 
procedures that may be used during this project is provided in Attachment 5.  An 
overview of the SEG Radiation Safety Guide, RSG-2, is provided in the following 
sections. These sections outline and identify the specific practices and policies to be 
implemented during the project. 

RSG-2 was written following the State of 

7.1 Introduction 

The policies in RSG-2 apply to all SEG operations performed under the 
Decontamination and Decommissioning License. All SEG employees, con tractors 
and visitors are included within the scope of the policies within the guide. 
Although all elements of the radiation protection program may apply to field 
projects, the degree or level of implementation of these requirements and policies 
will be based upon the scope of work commensurate with the hazards present on 
site. 

7.2 Genera1 Information 

No radiation safety program can provide adequate protection unless all personnel 
are aware of the hazards present and perform their responsibilities. SEG believes 
that each individual shares responsibility for their own radiation protection as well 
as for their co-workers and individual members of the public. 

Everyone is responsible for following the regulatory requirements specified in 
RSG-2, and the project procedures to the best of their ability and knowledge. 
These include the proper use of protective clothing and personnel monitoring 
equipment, notifying management and the SSHO of any potential hazards or 
improper practices and maintaining their radiation exposure ALARA. 
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7.3 Administration 

Compliance with the radiation protection program is met through the proper 
implementation of procedures. The SSHO is responsible for ensuring the 
implemenbtion of all radiation protection procedures. These procedures 
incorporate the requirements of RSG-2 and ensure compliance with all state and 
federal regulations. The procedures cover areas such as ALARA, personnel 
monitoring, instrumentation, access controls, surveys, radiation/hazardous work 
permits, radioactive materials management and the release of materials, equipment 
and structures for unrestricted use. 

The radiation protection program will result in the generation of logs and records 
documenting all activities performed during the project. These records will be 
maintained and controlled in'accordance with all regulatory requirements at the 
project site. All records will be accurate and legible and will be reviewed by 
project management routinely and timely to ensure compliance with all applicable 
regulations. 

7.4 ALARA Program 

All SEG operations will be performed in such a manner that doses are maintained 
As Low As Reasonably Achievable (ALARA). The primary implementation of the 
ALARA program is through the use of procedures. During the project these will 
consist primarily of area access controls and the use of engineering controls to 
maintain personnel exposure to radioactive materials ALARA. 

The primary pathway for personnel exposure during the project is through 
inhalation or ingestion. No sources of external exposure above 0.5 mr/hr have 
been identified. No airborne radioactivity is suspected to be generated during 
survey activities and respiratory protection will not be issued for protection against 
radiation. If air samples do indicate the re-suspension of radioactive materials 
above any regulatory guideline values and limits, operations will cease and an 
ALARA review performed. This will involve a review of the engineering controls 
and the possible implementation of respiratory protection. The issue of respiratory 
protection will be the last resort. 

7.5 Assessment Program 

The radioactive protection assessment program provides a system to review project 
activities and the overall quality of the radiation protection program. This helps 
assure that current program activities comply with license and regulatory 
requirements. The program will also help identify and recognize good practices as 
well as any unsatisfactory performances and hazards needing to be addressed and 
corrected and any program weaknesses. 
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The assessment program will. be implemented through the use of audits and 
surveillance. Routine inspections, audits and surveillance will be performed and 
documented. Safety audits will also be performed to supplement t h e  radiation 
protection assessment program. 

As necessary Radiological Occurrence Reports (ROR) will be completed to 
document the facts, apparent root causes and resolution of a n y  incidents or 
deficiencies. All RORs will be documented and filed with the appropriate agencies 
as specified in SEG policies. 

7.6 Personnel Monitoring 

Internal and external monitoring for radiation exposure will be performed during 
this project. 

External monitoring will be accomplished by the use of Thermoluminescent 
Dosimeters (T1,Ds). The TLDs will be issued and controlled by the SEG 
dosimetry department. Monitoring and reporting of external radiation exposure 
will be performed according to RSG-2 and applicable SEG procedures. 

Internal monitoring will initially be required of project personnel assigned to the 
site. Urine samples will be collected prior to being assigned on'site 
responsibilities, and at the completion of on site work. Monitoring, analysis, and 
reporting will be performed according to RSG-2 and applicable SEG procedures. 

I t  is SEG policy that detectable contamination on personnel be maintained 
ALARA. In keeping with the spirit of this policy, efforts are made to keep 
personnel contamination levels at or near zero. Personnel monitoring for beta- 
gamma contamination will be performed with a hand held pancake type detector. 
The system alarm set po in t  will be set at 50 cpm above background. This set 
point will provide a detection limit of approxim2'ely 400 dpmldetector area for 
beta-gamma contamination of 3000 dpm/100 cm'. 

7.7 Lstrument Program 

The instrumentation program will include the inventory, control, calibration, 
operation, response testing, maintenance and repair, quality control and assurance 
of all radiation protection instrumentation. This program will be implemented 
through the u s e  of SEG project procedures and will ensure compliance with any 
Federal regulations, SEG policies and applicable industry standards. 
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All instruments will be response tested daily when i n  use and will be capable of 
detecting the isotopes of concern on the project, depleted uranium (DU), and at the 
levels necessary for release for unrestricted use as specified by the 
Characterization Study Plan. All source checks will be documented and tracked to 
determine any trends or problems with an instrument requiring repair to ensure 
quality assurance and quality control of all survey data. 

7.8 RadiatiodHazardous Work Permit (RHWP) Program 

Radiation/Hazardous Work Permits are required for all activities performed in a 
radiologically controlled area. This includes all study activities in  radiologically 
controlled areas. General RHWPs will be generated to document routine activities 
performed during the project. All RHwps  will be written in accordance with SEG 
project prcxedures by Health‘Physics personnel and approved by the SSHO. 

The RHWP should provide sufficient detail and a breakdown of the work to be 
performed. All personnel working to the RHWP will be required to read and 
understand the contents of the permit and document their understanding by signing. 
the document. All personnel will also sign in daily on a log sheet whenever 
performing work under a specific RHWP. 

7.9 Radiation Protection Survey Program 

Radiological surveys will be performed to identify, quantify and evaluate the 
potential radiation hazards associated with the conditions on the project. Surveys 
will be performed to determine all affected areas on site requiring 
decontamination. 

A11 surveys will be performed and documented in  accordance with SEG project 
procedures. Surveys will be performed for all radiations on site i n  accordance 
with the Characterization Study Plan. 

7.10 Radioactive Material Control 

Radioactive material and source controls will be estabIished to prevent the 
inadvertent re!ease to unrestricted areas, ensure the protection of members of the 
public and to minimize the amount of radioactive waste generated. These controls 
will be implemented through SEG procedures. 

All radioactive materials will be packaged, labeled and surveyed in accordance 
with all state and federal regulations and prepared for shipment for processing 
and/or disposal. All radioactive materials will be staged i n  posted areas on site 
and area access controlled by posted boundaries as necessary. All radioactive 
material will also be inventoried to ensure positive control to prevent the loss of 
radioactive material. 

~~~ 
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7.11 

7.12 

7.13 

contamination ControI 

Contamination controls wiIl be established through SEG procedures and area 
access controls to prevent the spread of contamination to clean areas and eliminate 
the need for respiratory protection. Area access controls will be established, as 
necessary, using boundaries to prevent the inadvertent entry of personnel into a 
controlled area. All personnel entering posted areas will follow all posted 
requirements for entry and egress such as the use of personnel protective clothing. 
Personnel mon.toring will also be used when leaving radiologically controlled areas 
to ensure personnel are free of contamination. 

Engineering controls will be implemented to the maximum extent practicable to 
ensure the control of contamination. Barriers and containments will also be used 
as necessary to control the spread of contamination. Prior to release of any areas 
or equipment, the areas will be surveyed and verified free of any loose surface 
contamination which could be spread. Any area and equipment released for 
unrestricted use will meet the survey requirement as specified in  the 
Characterization Study Plan. 

Unrestricted Use Release Program 

SEG is authorized to release tools, equipment, and materials for unrestricted use 
provided that surface contamination limits do not exceed the limits specified in  the 
Characterization Study Plan. Instrumentation will be selected to monitor all 
radiation present on site and at the required levels for unrestricted release. All 
materials, equipment and facility surfaces will be surveyed as necessary to support 
the release of the facility for unrestricted use. 

Respiratory Protection 

It is not anticipated at this time that respiratory protection will be required on this 
project for airborne radiological hazards. Engineering controls will be utilized 
whenever possible during survey activities that may cause an airborne radiological 
hazard. If, however, engineering controls are not practical, or monitoring 
indicates that a potential for an airborne radiological hazard exists, then respiratory 
protection will be provided for any worker with the potential to exceed the 
guidelines provided in RSG-2. 

I f  it is determined that iespiratory protection from radiological contaminates is 
required during the survey, then the appropriate regulatory agency will be notified 
of the intent to use respiratory protection. A 30 day notice period may be required 
for regulatory review of the SEG respiratory protection program. 

SEG may require the use of respiratory protection for non-radioactive, industrial 
hygiene pollutants (i.e., dust, fumes). 
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Monitoring for airborne radiological hazards will be performed at all times when 
survey activities have the potential to c a u s e  the spread of an airborne radiological 
hazard. 

7.14 Environmental Monitoring 

If required, a site specific environmental monitoring program will be implemented. 
It is not anticipated that environmental monitoring will be required except for area 
air sampling where surveys involving minor building demolition are being 
performed. 

7.15 Notices, Reports and Records 

All notices, records and reports will be filled out completely in a neat and legible 
manner and maintained in accordance with Federal regulations and SEG policies. 

8.0 EMERGENCY RESPONSE AND FIRST AID 

Emergency 91 1 

9.0 ATTACHMENTS 

SEG has established a system to control the issue, use, and revision of dccuments. 
Documents are controlled to ensure that the last revisions are distributed to and used by 
persons performing the activity or are available at appropriate work locations. The 
identification, review, and approval of controlled documents is the responsibility of the 
Manager of each specific organization. 

Attachment 1 SEG Radioactive Material License No. R-7301 %E00 
Attachment 2 Acknowledgement Signoff sheet 
Attachment 3 Radiation Safety Guide, RSG-2 
Attachment 4 SEG Health and Safety Manual 
Attachment 5 List of W D S  Procedures 
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ATTACHMENT 1 

SEG RADIOACTIVE "ATERIAL LICENSE NUMBER R-73018-E00 
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-DXOACTXVE ~ T E R I A L  LICENSE 

?ace 2 of - 5 Pzges 

. 3zdiozctive 
Xeterizl (Element 
2nd Mess Number) 

License Nuaber R-73018-EgO 

9. h's.ximum Rzdiozcti*kre 
Material Which 

8. Chemical a n d / o r  Licensee May Possess 
Phvsical F o r m  zt Anv One Time - 

A .  Any nuclides with 
ztomic numbers 3-83 
inclusive, excluding 
Czzbon-14. 

A. Any form suitable A. 500 curies 
f o r  trsns?ortzticz 
under U.S. Department 
of Transportation 
( D O T )  Regulations 
(49 CFR). 

3. Hyarogen-3 B. Same as in 8.3.. 

C. Carbon-14 C. Same as in 8.A. 

D. Radium-226, 228 D. Same as in 8.A. 

Tnorium-230, 232 E. Same as in 8 - A  

- z . Ur2niun (Depleted F. sane as in 8.F.. 
2nd Natural) 

G. Ur2niun-233 G .  S z m e  z s  i n  8 . % .  

.. .:. Ur2niun-235 E .  Seme 2s in E . A ,  

2 .  FA~,ericiun-24 1 J. Szme as in 8.E.. 

_ -  E;. 'Transurznics (Excluding n. S2.m~ 1s in 8 . A .  
3~ 2nd M - 2 4 1 )  

2. A ~ . - J  nuclides Kith L. Szme as in € ! . . z - .  
zLomic numbers 
0 4 - 9 1  inclusive, 
excludinq Po-210, 

Tn-230, and Th-232. 
3 - 2 2 6  , 22-228 , 

I / .  F J o l c n i u n - 2 1 0  1": .  Szme 2s in 8 . A .  

Urzniun (Exclccing N. Sane es in 8 . E . .  
U-233, U-235, 2nd U-238. 

B. 330 curies , 

C. 110 curies 

D. 200 curies 

E. 200 curies 

F .  200 curies 

G. 200 grams  

k. 350 qrzrns 

I. 200 grams 

3 .  250 curies 

X. 1.1 curies 

L. 1.1 curies 

E .  11 curies 

N. 1.1 curies 



R-ADXOACTIVE PLATERIAL LICENSE 

?ace 3 of 5 ?a.ges License N h e r  R-73018-EO0 - 

- 0 .  Authorized use 

.'.. - through N. Assessment, decontaminzCion, CecoEL~issioning, 2nd remediatio 
operations including the possession, processing, storage, 
packaging, and/or shipping of rzdioactive materials in 
zccordance with statements, representations, and procedures 
contained in application dated February 14, 1995, with 
zttachments, and references in Conditicn 21 of t h i s  license. 

l o a d i t i o n s  (continued) 

- 2 .  The licensee shall comply with epplicable provisions of 1200-2-4, 1200-2- 
z n d  1200-2-10 cf "State Regulations for Protection Against Radiati5.n." 

- > -  The total quzntity of special nccleer rneterial authorized for possession 
under this license shall not exceed t h e  zrnocnts z s  specified in 1200-2-4 
-.04(1)(00) of "State Regulations for Protection Against Radiztion." 

A .  Radioactive n e t e r i z l  a c ~ h o r l z e d  by this license shall be used S y ,  o r  
under the supervision of, H. W. A z r o w s m i t h ,  S. T. Nozris, J. T. ?ride, 
K .  hi. H i p s h e r ,  S. T. C l z r k ,  E .  A .  Lloyd, D. R. Neely, A .  N. Johnson, 
D. K .  Zzll, G. V. ?olicastro, 2 .  2 .  S h u l t ,  J -  E .  F'azsons, cr t h c s e  
individuals named in S e c t i c n  11 o f  Attachment 1 to zpplication d a t e d  
February 1 L ,  l9?5. 

3 .  The Radiation Safety Officer for this License is Steven T. l u ' o r r i s .  

C. A Site S z f e t y  ana Health Officer (SSXO) will perform radiation 
protection functions o n  site f o z  each project authorized in 
Condition 15 7f this license. 

. -  .:. O2orations acthorized in Item 10. of this license ney b3 conc~~ctec zt z i ~  
fzcility o r  location in Tenzessee. (This condition d o e s  not pzohibi: ESP 

resulat~ry zgency h a v i n q  jurisciccion.) 
. .  _,. i-? ocher states under reciprocity ?rivileges w h i c h  n ~ y  be granted b-y the? 

. -  
- 2  - 'TPte licensee shzll scbzit a Decontzr?<i r .zc ion ,  Decoru,-;.,issioning, 2nd 

?.?mediation (D & D) Pzoject F o r k  P1a.n for each project to be ~7 rfcrz.ed 
c n d e r  this license. This plan %ill speciry tne C y p e s ,  q'~??.ntitirs, 
shysicsl/chenical forxs asci uses of rzcioactive rnayezial f o r  t h e  profcct 
In zddition t h e  plan shall include p e r s o r ? n e l  quzlifications incluGir,q 
t k . ~ ) s e  of the S S H O ,  r a d i z t i o r ?  detection instruzonts to be employed, L? 

czscription of personnel dosimetry zzd Sio~sszy grrcceduzes to b e  E S P < ,  

fzciliyies and equipnent to b e  c s e d ,  2 n d  rzdlczctive w z . s t e s  expec:ed t 3  
be produced cl~rina t h e  p r c j e c t .  Other infornaticn shzll b e  silbxittce z s  
required by the references i n  Condition 21 of this license. 

. r  



FLADIOACTXVE MATER~AL LICENSE 

L i c e n s e  Nuraher R-73018-EOO 

9 .  T I - . e . l i c e n s e e  s h a l l  m a i n t a i n  complete a n d  a c c u r a t e  r e c o r d s  of t h e  r e c e i ? t  
z.nd d i s p o s a l  o f  r a d i o a c t i v e  m a t e r i a l .  'The l i c e n s e e  s h a ' l ,  f o r  radioactive 
r . z t e r i a l  n o  l o z g e r  u s e f u l  f o r  a n y  p u r ~ o s ~ ~  a n d  for a n y  e q u i p m - n t  or 
s x ? p l i e s  c o n t z n i n a t e d  w i t h  s u c h  m a t e r i a l  f o r  w h i c h  f u r t h e r  u s e  a n d  
c e c o n t z r n i n z t i o n  i s  n o t  p l a n n e d ,  define t h o s e  m a t e r i a l s  2s r a d i o a c t i v e  
w z s t e  a n d  t r e a t  t h e m  a s  s u c h  ir! a c c o r d z n c e  w i t h  t h e  following p r o v i s i o n s :  

A- .  R z d i o z c t i v e  x e s t e  m a t e r i a l  s h a l l  n o t  be s t o r e d  w i t h  n o n - r a d i o a c t i v e  
waste. 

3 .  A w r i t t e n  r e c o r d  o f  a 1 1  r a d i o z c t i v e  w z s t e  m a t e r i a l  shzll be n a i n t z i n e c  
u n t i l  i t  h a s  b e e n  d e t e r m i n e d  by i? s s l i t z b l e  s u r v e y  o r  r s d i o a s s a j i  t h ? t  i t  
32s d e c a y e c !  t o  b a c k g r o u n d  l e v e l s  o r  u n t i l  i t  h a s  b e e n  s h i p p e d  t o  a2 
e u t h o r i z e d  r e c i p i e n t  in ~ c c o r d a n c e  w i t h  all e p F l i c e S l e  r e g u l a t i o n s .  
~ . c c o u n t a b i l i ; y  o f  r a d i o a c t i y + - e  K Z S : ~  r ~ c e r i z l  p r e p a r e d  f o r  s h i p m e n :  b u t  
n o t  y e t  shipsed froin t h e  licensee's crexises s h e l l  be m a i n t a i n e d  ~ I J  

c o n s t a n t l y  ex2re  of n a : e r i z l ' s  I c c a t i o n  zpd Lhe p r o p o s e d  t i n e  o f  
s h i p m e n t .  I n d i v i d u a l s  who a ~ ?  ix -k .o l .v ,ed  i n  t h e  shipping of s u c h  mzt?riz: 
z.nd/or  t h e  s t o r a q e  of such m z z o r i a l  P r i o r  t o  s h i p z e n t ,  s h e l l  b? t r z i n ~ c  
i n  t h e  p r e c z u t i o n s  n e c e s s a r y  f o r  s u c h  h a z d l i n g  2 n d  s t o r a q e .  

C '  c . ~ p  l i c e n s e e  b:/ s n  int-rnal recozc! s y s t e x  s u c h  t h z t  t h e  l i c e n s e e  i s  

. -  



exceptions to this requirement are zs follows: 

1. ?adioactive waste mat2ria.l with 2 half-life of sixty-five day. 
or less and which is Sei29 held i n  storage for decay may be 
retained until dispcsel 2s non-radioactive material is 

2 .  

appro2riate. 

Radioactive waste material which has been designated by 
another condition of this 
is authorized to be d i s s o s e d  of in accordance with the 
schedule which has been approved. 

license f o r  a timetable of dispose1 

3 .  The licensee shall z . u b m l r  within thirty (30) days of the dzte of 
this license a report indicating: 

possession, and 

:.:z-q 12, 1995. 
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7’ 

Name Print Social Security # Signature Date 

~ 

ATTACHMENT 2 

BRIEFING ACKNOWLEDGEMENT FORM 
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ATTACHMENT 3 

SEG RADIATION SAFETY GUIDE, RSG2 
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1 .O INTRODUCTION 

1.1 Section Overv iew 

This in t roductory  section to  the Scientif ic Ecology Group, Inc .  (SEG) Radiolosical 
Engineering and Decommissioning Services (F ' -&DS) group Radiation Safety Guide 

(RSG) is intended as an orientation t o  the overall purpose, scope, and layout of the  
guide. 

1.2 Guide Purpose  

The purpose of t h e  Radiation Safety Guide is t o  summarize t h e  regulations, safety 
practices, and SEG radiation protect ion policies tha t  apply t o  the  radiological field 
operations o f  t he  SEG RE&DS group. From these policies, specif ic procedures have 

been developed t o  assure compliance with regulations and t o  maintain radiation 

exposures, resu: i ing f rom SEG operEiions, t o  a level as l o w  as i s  reasonably 
achievable ( A L A R A ) .  

In order t o  ensure compliance with the  regulations and in the  interest o f  rnainiaining 
doses due t o  operations ALARA, th is guide and i is  implementat ion will be reviewed 

a t  least bi-annually by  the  corporate Radiaiion Safe iy  Commit tee (RS - 1 .  The 
rev iew wi l l  assess the effectiveness of the  guide in providing appropriate regulatory 
and radiat ion pro iect ion direction. The review will be documented and changes io 
the RSG wi l l  be  made based upon  the  recommendaiions o f  t he  RSC. 

1.3 Enforcement 

Managers and supervisors have end are expected t o  exercise the  auihori:y t o  

enforce the radiat ion pro iect ion practices as set forTh within this manu21 a n d  
implementing procedures. The enforcement du7ies o f  managers and supe:visors 
include bu t  are n o t  lirniied to :  

1 .  Taking immediate action to  correct  radiation safety  violations wh ic i i  they 

personally observe. 

2. Preparing such documentat ion o f  the violat ion as m a y  be  specified in 
implement ing procedures. 

P .:SIT E S',. R E D S', RS G\ S E C 1 . 2  1-1 REVISION 2 



3.  Counseling’disciplining in accordance with site procedures and company 
standard personnel practices, any subordinates L V ~ O  have commixed  

radiation safety violaiions. 

I .4 Violations 

Disregard for or  violations of the  RSG standards and policies may  be grounds for 
disciplinary act ion,  Also, radiat ion safety  performance shall be taken in to 

consideration during periodic employee evaluations. 

1.5 Interpretation 

In cases where questions arisc about  the  interpretation of standards in  the RSG,  t he  
RSO shall provide the official interpretat ion. 

1.6 Precedence 

In the event of a confl ict between the  requirements o f  the  RSG and applicable 
federal or state regulations, t he  requirements of t he  applicable federal or  state 
regulations shall t a k e  precedence. 

1.7 RSG M a n u a l  Changes 

Any  individual or organizaiion may request a change t o  the requirements of  this 

manual. Requests shall be made in wr i t ing  t o  the  RSO stat ing the specific change 
t o  be made and the  basis. 

Change requests shall be evaluaied and acted upon expedi’iiously. Administrat ive 

changes should be coinpleted wirhin 30 days; substantive changes require a 

license amendment  and may take  several months t o  receive approval. 
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The Radiaiion Safety Off  .er (RSO) shall make a n  rniiial de:errnina:ion wherher a 

proposed change is administrative or subslantive in  nature.  I f  t h e  RSO C O C C L T S  

with the  proposed change, it shall be submitted t o  the Rzdiation Safety CommiTTee 

( R S C )  for act ion.  dministrat ive chanc;es invoive periodic changes Ecd 
-technical issces. U P  9a 

Substantive changes include addition, deletion, or modif icat ion of  program 

requirements tha t  may be interpreted as providing a lesser degree of  protection to  
employees or  the general public. 

posi t io i i  titles and o t  

The RSC shall make the final decision regarding whether a change is administrative 

o r  substantive. The RSC has the authority for final approval o f  adminisirat ive 

changes. Substant ive change.s wi l l  be submitted as a license amendment to  the 

State o f  Tennessee for approval. 

A l l  administrat ive changes wi l l  be distr ibuted t o  the State of  Tennessee in the 
normal distribu7ion t o  all holders of  control led copies o f  t he  RSG. 

1.8 Temporary Changes to the RSG 

T o  provide a means t o  respond quickly to  changing situations, temporary changes 
or exceptions t o  t h e  requirements in  t h e  RSG may be approved by  the  RSO w i th  
concurrence o f  the  Vice President, RE&DS. The nature of  and reason for t he  

temporary change or exception shall be documented and forwarded t o  al l  manual 
holders immediately upon approval. 

Temporary changes or exceptions shall be ef fect ive for  no longer than 90 days 
during wh ich  time the manual should be formally revised to  make the change or 
except ion permanent.  The period of t ime during wh ich  a change or exception is in 

ef fect  may n o t  be extended unless approved by  the R S C .  

1.9 Guide Scope 

The policies in th is Guide apply t o  al l  SEG operations conducted under the 

Decontaminat ion and Decommissioning (DSiD) license issued by  the SiaTe 0: 
Tennessee. All SEG employees, coniractors,  and visitors are included wi th in  the  

scope of ihe policies in this guide, A l though al l  elements of  the radiat ion protect ion 
program may apply to field projecls w h e r e  employees may be exposed to S0L ' :CeS 

of  ionizing radiat ion, the degree or level of i rnplemention of  requirements provided 
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of  ionizing radiarion, the degree or level o f  implemention o f  requiremenrs provided 

in This documen: w i l l  be based o n  the  scope of w o r k  and commensurate ~ v i ~ h  :he 

hazards present a t  the site. 

1 .IO Guide Overview 

This guide consists o f  1 5  major sections designed t o  provide concise, logically 
presented information regarding the  radiation safety  regulations and program 
policies a t  SEG. Each section begins with a section ove rv iew  that  describes the  

section contents and introduces the  reader t o  the  concepts  discussed in the 

section. These f i f teen sections include: 

1 .  
2 .  
3 .  
4. 

5 .  
6 .  
7 .  
8 .  
9. 
10. 

11.  

1 2 .  
13. 
14. 
1 5 .  

In t roduct ion 
General lnfor matio n 
Radiation Protection Program Administrat ion 
ALARA Program 

Assessments Program 
Personnel Monitoring Program 

I ns t r u ,ne n t a t io n Pro g ra m 

Radiation/Hazardous Work Permit Program 

Radiation Protection Survey Program 
Radioactive Material Contro l  Program 
Contamination Control Prog r a  m 
Uncondit ional Release Program 

Respiratory Protection Policies 
Environmental Monitor ing 
Notices, Reports, and Records 
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2.0 GENERAL INFORPSATION 

2.1 Section OvervieLv 

This section contains a list o f  radiation safety definit ions, gives the  responsibiiil ies 
o f  those involved in  SEG field project operations, and discusses radiation s2fet)I 
training requirements. 

2.2 Definit ions 

Definit ions are required to  ensure tha t  individuzls understand the  requirements o f  

t he  regulations and the Radiation Protection Programs a t  SEG. SEG utilizes 
regulatory definit ions whenever possible. In addition, SEG uses definit ions th- a t  2fe 

consistent with standard industry guideline documents.  Whenever S E G  definiI ions 
differ f rom regulatory definitions, i t  is clearly identi f ied as a n  SEG defini7ion. 

Additionat specif ic definitions necessary for implerr2ntat ion o f  procedures are 
provided in specif ic radiation pro;ection program areas. 

1. Absorbed Dose: Energy imparted b y  ionizing radiat ion per unit m a s s  of 
irradiated material. The units of  absorbed dose are the  rad and the gray 

(GY 1. 

2 .  Accessible Area; A n  area tha t  can  reasonably be  occupied by a sigr;if icanl 

port ion o f  an individual's body, such as The head or m o s t  o f  the  t runk.  

3 .  Accu racy :  The degree of agreement o f  the  observed value wiTh t h e  

conventional ly true value o f  the  quant i ty  being measured. (ANSI N42. i  7A-  

1989)  

4. Act iv i t y ;  R a t e  of disintegration ( t ransformat ion)  or decay o f  radioEcTive 
m a t e r i a l .  The units of act iv i ty  are the curie (Ci) and i h e  becquerel (5~). 

5. Administrat ive Limit:  A l imit  establi,hed for i h e  purpose o f  main:Eining 
r 3 d i a t  i o n d o s e be Io w re g u I a t o r y I i m i  i s  . 

6 .  Airborne Radioactive Mater ia l  or  Airborne Racfioaclivity: A n y  radio2ciive 

material dispersed in The a i r  in the fo rm o f  G U S T S ,  fumes, part iculzies, misrs, 
vapors, or gases. 
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7. Airborne Radioaci ivi t) /  Area (SEG Defini i ion): Defined a t  SEG a s  a room, 
enc losure ,  or a rea  where :  1 ) the  airborne radioactive material e x c e e d s  25% 
of t h e  Derived Air Concentrat ion (DAC) listed in Schedu le  R H S  8-30, Table 

1, Column 3 of the T e n n e s s e e  S tanda rds  for Proiecrion Against  RadiaTion 
(1200-2 -5 ) ;  or 2) an individual could e x c e e d  an intake o f  0.5  percent  o f  t h e  
ALI (IO DAC-hours) in o n e  w e e k .  

8 .  A L A R A :  "As  Low a s  is Reasonably Achievable".  The  basic  philosophy o f  
radiation protection is to maintain radiation exposures  ALARA below the 
regulatory rEquirements. "Reasonable"  m e a n s  t h e  c o s t s ,  benefi ts ,  and  r i sks  
are cons idered  in trying to keep  d o s e s  low.  

9. Annual Limit  o n  Intake (ALII: T h e  derived regulatory limit for t h e  a m o u n t  of  

radioactive material t h a t  c a n  b e  taken  into t h e  body of a n  adult  worker  by 
inhalation or ingestion in a year .  

10. Background Radiation: Radiation f rom cosmic  s o u r c e s ,  unregulated naturally 
occurring radioactive materials,  and  global fallout a s  it exis ts  in t h e  
envi ronment  from t h e  tes i ing  of nuclear explosive devices .  Background 
radiation d o e s  not  include radiation f rom s o u r c e s  of radiation subjecr  t o  
licensing or regulation. 

1 1 .  Background (Ambient) :  The radiation level within a n y  area  resulting f rom t h e  

combinal ion o f  environmental  background radiatioii and  generally low-level 
radiation from radioactive materials and  sources  within t h e  facility. 

12. Bioassay:  Determination of  t h e  kind, quant i ty ,  or concentrat ion and  t h e  

location of radioactive material in t h e  human  body by direct  measurement  
(in-vivo) or by analysis of materials excre ted  or removed from t h e  human 
body (in-vitro).  (ANSI N 3 4 3 - 1 9 7 8 )  
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13. Cali5raie: To  adjust a n d i o :  determine: 

- a.  I he  response or reading of  an instrument relztive to  a series o f  

conventional ly i r u e  values. 

6. The strength o f  a radiation source relative t o  a standard or 
conventional ly t rue value. 

14. Check Source: A radioactive squrce, not  necessarily calibrated, wh ich  is used 

t o  conf i rm the  continuing satisfactory operation o f  an instrument. 

15.  Collect ive Dose: The s u m  of the  individual doses received in a given period 
o f  t ime b y  a specific populat ion f rom exposure to a specific source o f  
radiation. 

7 6 .  Commi t ted  Dose Equivalent (CDE): The dose equivalent to organs or tissues 
o f  reference (T) that  wi l l  be  received f rom an  in take o f  radioactive material 
b y  an individual during ihe  5 0  year period fo l low ing  the  intake. 

1 7 .  Com..nit ted Effect ive Dose Equivalent (CEDE): The s u m  o f  the products o f  

the  we igh t ing  factors applicable t o  each o f  t he  body  organs or tissues that 

are irradiated and the comrni t ied dose equivalent t o  ihese organs or t issues. 

18. Conf idence Level: The degree of statistical assurance tha t  act iv i ty measured 

or  detected b y  a count ing instrument or sys tem is actual ly related t o  the  
sample  being analyzed and is no t  attributable t o  background radiation, 
electronic noise or o iher  factors. 

19. Contaminat ion:  A radioactive ;ubstance dispersed in materials or places 
where i t  is  undesirable. (ANSI N 1  .I-1 976). Radioactive contamination may 

be removable i lqose)  or f ixed. 

20. Contaminated Area (SEG Defini’iionl: A n y  area zccessible t o  personne! vLfiTh 

I O O S ?  surface beta-gamma radioactivity greater than 1003 d p m l l 0 0  cm’ or 

loose surface alpha radioactivi ty greater than 100 d p m l l 0 0  cm’. 

21. Control /ed Area: A n  area ocrtside ;he rest r ic ied a r e  b u t  inside the siie 
boundary,  access  to  w h i c h  can  be  l imited b y  SEG for any  :?ason. 
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2 2 .  Curie (Ci):  2 . 2  tril l ion (E + 1 2 )  rzaioactive disintog;aiions per minute ( d p z ) .  
The measure o f  the amount o f  radioactive material present. One curie equals 

3 .7 (E -+ 10) becquerel. 

2 3 .  Declared Pregnant Woman (DPW): A w o m a n  w h o  has voluniari ly informed 
her employer, in writ ing, of her pregnancy and the  esi imated date o f  
concept ion.  

24.  Deconramination: The process of removing o r  reducing the  level o f  
contaminat ion on an i t em or individual. 

2 5 .  Deep Dose Equivalent (ODE): T h e  dose equivalent a t  a tissue deprh of  1 c m  

(1000 mg/cm2) .  Applies t o  external who le  body  exposure. 

26 .  Der ivedAi r  Concentrat ion (DAC) :  The concentrat ion o f  a given radionuclide 
in air which,  i f  breathed by the  reference man fo r  a work ing  year of 2000 

hours a t  1.2 m3/hour ( l ight  w o r k ) ,  results i n  intake of approximately one ALI. 

27 .  Der ived A i r  Concentrat ion-Hour (DAC-Hour):  The product o f  the  
concentrat ion o f  radiozctive material in air (expressed as a fraction or 

mult iple o f  t he  derived air concentrat ion for  each radionuclide) and the t ime 
o f  exposure t o  that radionuclide, in hours. 

28. Direct Rezding Dosimeter (DRD): A monitor ing device consisting o f  a 

col lect ion chamber coupled w i l h  an optical lens and cal ibraied scale. D R D ' s  
are normal ly used as a secondary dosimetry device t o  provide individuals 
w i t h  an  immediate esi imate o f  their external radiat ion exposure. 

29. Dose or  Radiation Dose: A generic term that means absorbed dose, dose 

equivalent, effect ive dose equivalent, commi t ted  dose equivalent, cornrniited 

ef fect ive dose equivalent, or iota1 ef fect ive dose equivalent, as applicable t o  
contex t .  

30.  Dose Equivalent:  The absorbed dose in tissue rn.Jltiplied b y  a quality factor 

and a l l  other necessary mod i fy ing  factors to  account  for  the d i f fer ing degrees 
o f  hazard f r o m  the various t yp?s  of  radiations (alpha, beta, gam'na) .  
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3 1 .  0osirne:er:  Any of several types of devices used t o  m e a s 3 : e  radiation dosss. 
Common types include TLD, fili71, and pocket dosimeters. 

32. Dry A c r ; v ~  Waste (DAW):  I tems such as plastic, rags, paper, wood,  pipe, 

concrete, metal, f i l iers and f i l l rat ion media, etc. ,  wh ich  have become 
radioactively contaminated due t o  plant operations and decommissioning 
activit ies. DAW can be  compact ib le or non-compactible, incinerable, or 

appropriate for metal melt ing. 

33. Effect ive Dose Equivaient (EDE): The s u m  o f  t he  products o f  the  dose 

equivalent t o  the organ or t issue and the weighing fac iors  applicable t o  each 
o f  t he  b o d y  organs or t issues tha t  are irradiated. 

34. €mbryo/Fetus: The developing 'human organism f rom concept ion unti l the  

t ime o f  b i r th.  

35. Engineering Controls:  The general class o f  devices and associated methods 

used t o  reduce personnel exposure t o  radiat ion and radioactive ma.3rials. 
Examples o f  engineering contro ls  are: local venti lation, glove boxes, remote 
handling tools and enclosures. 

3 6 .  Estimated Dose: 

secondary dosimeters or incomplete bioassay in format ion.  

Dose tha t  is normally based o n  results obtained f rom 

37. Exposure: Being exposed t o  ionizing radiation or t o  radioactive material. 

3 8 .  External Dose:  T h a i  por t ion of  t he  dose equivalent received f rom a source 

o f  radiat ion outside the  body .  

39.  Extremi ty :  Hand, elbow, a r m  b e l o w  the  elbow, foot ,  knee, or leg be low i h e  

knee. 

40. Eye (Lens) Dose Equivaiefit (LDEj :  Dose equivalent due t o  external exposure 

t o  the  lens o f  the  eye a t  a Tissue depth o f  0 . 3  c m  (300 m g / c m 2 ) .  

41 .  High Radiation Area:  A n y  accessible area where  i h e  dose t o  an individual 

can exceed 100 mrem in any  one ( I )  hour a t  30 c m  f rom The radiat ior 
source or  f rom any surface that ;he radiation peneirates. 
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42. Hot Pariicle: A discreie radioactive fragment that  is insoluble in wa;sr 2 n d  

is less than 1 millimeter in  any dimension. (NRC IN 90-48) 

43 .  Hot  Particle Area: Any ro3m or area ,  accessible i o  personnel, in wh ich  hot  

particles have been detected or are suspected t o  be present and in L.ihict1 
w o r k  controls and protect ive equipment have been prescribed. 

44 .  lmrnediately Dangerous to Life or  Health (IDLH): A n y  atmosphere wh ich  

poses a n  immediate hazard t o  life or produces immediate irreversible 
debil itating effects on  health. 

45 .  lnternal Deposition: Radioactive material that  has been taken in to and 

deposited in the  body through either inhalation, ingestion, absorption through 
the  skin, or through wounds.  

4 6 .  lnternal Dose: That port ion o f  the dose equivalent received f rom radioactive 

material taken into the body .  

47. In- Vitro Bioassay (in-direct): The estimation o f  radioact iv i ty in the human 

body based (1) on  the  measurement of radioact iv i ty i n  excreta or other 

materials taken f rom the  body  AND ( 2 )  on  a biological model for the 
radionucl ide movement in body  tissues 2nd orgzns.  (ANSI N 3 4 3 - 1 9 7 2 )  

48.  /n-Vivo Bioassay (direct) :  The measurement of radioact iv i ty in  the hiiman 

body using instrumentat ion wh ich  detects radiat ion emi i ted f rom 
radionucl ides in  t h e  body.  (ANSI N343-1978)  

49. Limits (dose l imits): The permissible upper bound. o f  radiat ion doses 

50. Man-Rem: The cumulat ive radiat ion total ef fect ive dose equivalent receiL/zd 

b y  personnel  whi le performing a job or act iv i ty.  

51. Member of the Public: A n  individual in a control led or unrestr ic ied zrca  vblho 

is not  receiv ing a n  o c c u p a i i o n ~ l  dose. 
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- 52. M;nimum Defectible kc; iv i ;y . -  I h e  smaliest ac i i v i i y  o f  a radionuclide in a 

sample tha t  vdill be Cletecied wi:h a p probabil i iy o f  non-de;ectible (Type I I )  

error whi le  accepting an a probabil i iy o f  erroneously detecting That 

radionuclide in a n  zgproprizie blank sample (Drai; ANSI 13 .30 -1  989). 

53. Min imum Detectible Count Rate: The smallest qLant i ty  or concentrat ion o f  

radioactive maierial that wi l l  cacse ai I instrument response relative t o  the 
desired level of starlstical confidence. 

54. Mult ibadging: 

purpose o f  accurately measuring dose in a non-uni form r z  j iat ion field. 

The process o f  issuing more than  one dosimeter for  the 

5 5 .  Natural ly Occurring Radioactive Material:  A n y  nucl ide w h i c h  is radioactive 
in i ts natural physical state (i.e., no t  man-made), b u t  does no t  include 

byproduc t ,  source or special nuclear material. 

56. Nonstochast ic  Effect: Health effects w h i c h  vary in severity w i t h  dose and 

f J r  w h i c h  a threshold is believed t o  exist .  Radiation induced cataract 

fo rmat ion  is an example o f  a nonstochasi ic e f fect .  

57. Occupat ional  Dose: The radiat ion dose any individual receives in  a resiricted 

area or i n  t he  course o f  employment in w h i c h  the individual‘s assigned duiies 
invo lve  exposure to  radiation and radioactive material f i o m  licensed and 
unl icensed sources of radiation. 

58. Occupar ionalDose Limit: The maximum legally a ! lowab le  dose t o  individuals 

dur ing a specific t ime period, as defined b y  Tennessee Regulations Chapter 
1 2 0 0 - 2 - 5 .  

59. Off ic ia l  Dose (Record Dose): The dose dJiermined and recorded for a n  

individual for  The purpose of demonstrat ing compl iance with applicable 

mon i io r ing  requiren-icrts and dose limits. I t of i ic ia l  dose is normally b a s e d  
o n  the  results o f  primary dosimeter procescing and ‘cioassay, bu t  couid be 
based u p o n  calculaiions f r o m  survey data or o;:her recognized technicicles. 

- 

60.  /‘c-cka_ae.- For radioactive rnzterials, the packaging together vJiih i i s  

rad ioac i ive con ien is  a s  presnnTed for transport.  
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6 1 .  Packaging: For radioactive maTerials, the assembiy  o f  componenis r:ecessEry 
to  ensure compliance Lib/ith the packaging requiremenTs of  4 9  CFR 173.  It 
may  consis t  o f  one or more receptacles, absorbenT material, spzcing 
structures, thermal insulation, radiation shieldins, and devices for cool ing or 

absorbing mechanical shocks. The conveyance, t ie -down system, and 
auxiliary equipment may  sometimes be designated as part of  the  packssing. 
(49 CFR 1 7 3 )  

62. Performance Test/fiesponse Tes?: A procedure whereby an  instrument or  a 
component  is evaluated against accepted criteria for continuing satisfactory 
operation. 

6 3 .  Permissible Exposure Limit (PEL): Airborne concentrat ions o f  a Substance 
tha t  employees are allowed to be  exposed t o  by l a w  for  S hours a day, 40 

hours a week .  

64. Planned Special Exposure: An infrequent exposure t o  radiation, separate 
f rom and in  addition t o  the annual dose limits. 

65 .  Pos?ing; A standardized sign or  label wh ich  bears the standard t refoi l  symbol 

in magenta or purple or black o n  a ye l low background and inforrnation 
concerning a specific radiological hazard. 

66. Primary Dosimefer: A device used t o  monitor and assess a single individual's 

records dose (e.g., Film badge or TLD). 

6 7 .  Protect ion Factor:  The ratio o f  t he  ambient concentrat ion o f  an airborne 
substance t o  the concentrat ion o f  the  substance inside the respirator a t  tne  

breathing zone o f  the worker.  The protect ion factor  is a measure of  the  
degree o f  protection provided b y  a respirator t o  thz  wearer. (ANSI 2 8 8 . 2  - 
1 9 8 0 ) .  

68. Public Dose; Dose received b y  a member of the public f rom exposure to  
radiat ion and radioactive material released b y  SEG, or  t o  another sotirce o f  

radiat ion either w i i h in  S E G ' s  controlled areas or i n  unrestr icted areas. 
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69. Qliaiiiy Facior :  The modify ing factor that is used i o  derive dose equivslenr 
f r o m  absorbed dose. 

7 0 .  Rad: The special un i i  o f  radiation dose. One rad is equal t o  an absorbed 

dose o f  100 ergsigram or 0.01 joule/kilogram (0.01 Gy) .  

71. Radiation Area:  Any  accessible area where t h e  dose equivalent t o  an  
individual could exceed 5 m r e m  in any one hour a t  3 0  c m  f rom the  radiation 
source or surface that radiat ion penetrates. 

7 2 .  Radiat ion Worker :  A n  individual w h o  is trained and qualif ied t o  access the  

restr icted area, including the  Radiologically Control led Areas, t o  perform 
w o r k .  

7 3 .  Radiation/Hazardous Work  Permit (RHWPI: A document  or series o f  

documents prepared b y  Radiation Protection t o  i n fo rm workers of the  
radiological and hazardous condit ions wh ich  ex is t  in  the  w o r k  area and the  
radiological requirements for  t he  job.  

74. Radioactive Maierial:  Any  solid, l iquid, or gas that spontaneously gives o f f  
radiat ion. For the purposes of th is safety guide, this includes naturally 

occurr ing and technologically enhanced radioactive material unless otherwise 
no ted .  

7 5 .  Radioact ive fvlaierial (49 CFi? 173): Any  materisl  having a specific act iv i iy  

greaier t han  0.002 microcuries per gram. 

76. 

77. 

Radioact ive Maferial Label: A marking or label used t o  identi fy i iems or 
material contaminated w i t h  o r  containing radioactive materials. Labe!s are 

required on all conteiners ho ld ing radioaciive rnzTerial in  quantii ies equal t o  

or exceeding those lis;ed in  Schedule RHS 8-31 o f  Tennessee Regulztions 
1200-2-5.  

Radioactive Materials Area: A n  a r e a  or r o o m  in  w h i c h  l icensed ma:erial is 
used or  s tored wh ich  conrains radioactive mayerial In a n  zmount  exceediITlg 
1 0  t imes the  quan7ity o f  s u c h  material specified in  Schedule RHS 8-31 O f  

Tennessee R e g u l a i i c n s  1200-2-5. 
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7 8 .  Radioactive Wasre: RadioacTive maierial no longer usefu l  fo r  any purpss? 

and any equipment or supplies coniaminated w i t h  such material for vkihich 

further use or decontamination are no t  planned. 

79. Radiologically Control led Area (RCA): Any area t o  w h i c h  access is control led 

and tha t  is posted because o f  the  presence o f  radiat ion or radioactive 
materials. Radiologically Control led Areas include Rzdioactive Materials 

Areas, Contaminated Areas, Radiation Areas, H igh  Radiation Areas, Very 

H igh  Radiation Areas, and Airborne Radioactivity Areas. 

80. Radiological Incidents: Problems or  events tha t  have or could have the 

potential fo r  violating federal and/or state regulat ions or  involve a serious 

b reakdown in  the effect iveness o f  the Radiation Protection Program. 

81. Radiological Occurrence Report  (ROR): A repor t  ger,erated t o  document  the 

facts, record the apparent and/or roo t  cause, t rack  t h e  resolut ion and aid in  
t rending radiological events. An ROR is  classified as either "deficiency" or 

" i ncid e nt " . 

82. Record: A document tha t  provides evidence of t he  q: .a l i ty of services 

performed, demonstrates that actions were performed in accordance w i i h  
radial ion ?rotection procedures, or demonstrates conformance o f  aci ions t o  
re g u I a t o  ry re q u i re me :-., t s . 

8 3 .  Reference Man: A hypothet ica l  aggregation of human physical and 
physiological characteristics arr ived at b y  international consensus. 

84. Rem; The  special un i t  f o r  any of the quanii t ies expressed a s  dose 
equivalent, The dose equivalent in rems i s  equal t o  the  absorbed dosn in  

rads mult ipl ied by  the quality factor  (1 rem = 0.01 Sv) .  

85 .  Respiratory Equipment;  Refers to  respiratory facepieces, hoods, heimeTs and 

all associated equipment such as battery packs, belts, filters, CanisTers, air  
lines, f i t t ings and valves. 

8 6 .  Respiratory Protective Device: A n  apparatus, such a s  a respirator, used lo 
reduce the  individuals intake o f  airborne radioacrive maierials. 
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87 .  

8 8 .  

89. 

90. 

91. 

92. 

Resrricted Area: A n  area  having a c c e s s  controlled LviTh ;he iniefii o f  

preventing or controlling' t h e  radiation exposure  of individuals. 

Secondary Dosimezer: A device used to a s s e s s  a n  individual's unofficial 
d o s e  and  capable  of  being read directly by t h e  individual in the  field. For 
pu rposes  of this program t h e  secondary  :-fosimeter is synonymous  w i t h  a 
Direct Reading Dosimeter (DRD), or pocket  dos imeter .  

Shal low-Dose Equivalent (SO€): The d o s e  equivalent  a t  a tissi J depth  of  
0.007 cm (7  mg/cm2) ,  averaged  over  a n  a rea  of o n e  s q u a r e  cent imeter .  It 

applies t o  external exposure  of t he  skin of t h e  whole  body or o f  a n  
extremity.  

Shielding: Any material u sed  t o  reducz  radiation exposure .  A(pha radia1ion 
is usually s topped  by the ou te r  dead  layers of skin,  a piece of paper ,  or a few 
inches  of air. A thin piece of wood  or 10 t o  30 fee t  of air will a t t enua te  
m o s t  beta  radiation. Depending on t h e  energy  of g a m m a  radiation, several  
inches  of a n y  heavy metal  s u c h  a s  lead or several  f ee t  of less d e n s e  
materials s u c h  a s  water  or conc re t e  can  effectively a t t e n u a t e  mos t  gamma 
rays .  

Source fvla:eria/: Uranium or thorium or a n y  combinat ion of uranium and  
thorium in a n y  physical or chemical  form; or ores t h a t  contain 0.05 percent  
by weight  or  more of uranium, thorium, or a n y  combinat ion.  

Special Form Radioactive fvlateria/: Radioactive material which satisfies t h e  
following conditions:  

a .  It is either a single solid piece or is contained in a sealed capsule  tha t  
c a n  b e  opened only by destroying t h e  capsule ;  

b .  The piece or capsule  h a s  a t  least  o n e  dimension not  less Than 5 
millimeters ( 0 . 1 9 7  inches ) ;  AND 

C .  It satisfies the test condiTions of  49 CFR 1 7 3 . 4 6 9  
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9 3. Sp e cia J Nuclear fv7z f eria J (Sii i />S) : 

a. Plutonium, Uranium-233, Uranium enriched in  the isoiope-233 or in  
the  isotope-235, and a n y  other rnaierial w h i c h  the Nuclear f7egula;ory 

Commission determines t o  be special nuclear material, but does no t  
include source material; OR 

b .  A n y  material artificially enriched b y  any  o f  t he  foregoing, but DOES 

NOT include source material. (1  0 CFR 20.3 ( a ) ( l  6 ) )  

94. Standard ( instrument or source):  

a. National Standard - An instrument, source, or  other sys tem or device 

maintained and promulgated by  the  U.S. National Insticute o f  

Standards and Technology (NIST). 

b. Transfer Sta7dard - A physical measurement standard that has been 

compared directly or  indirect ly with the  national standard. This 

standard is typically a measurement instrument or a radiation source 
used as a laboratory standard. 

C.  Laboratory Standard - An ins;;ument, source, or other sys tem or device 
calibrated b y  comparisons w i t h  a s landard other than that o f  a U.S.  Naiional 
Standard. 

95. Stochast ic Effects:  Health ef fects  tha t  occur  randomly  and for wh ich  t h e  

probabil i ty of  the  effect occurring, rather than i ts severity, is assumed to  be  
a linear funct ion o f  dose w i t h o u t  threshold. Hereditary ef fects  and cancer 

are examples of  stochastic effects. 

96. Technologica/ /y Enhanced I. Chemical properties or physical state o f  natural 

sources o f  radiatioh have been alTered or the potential exposure pa;hivays 

of  natural sources of radiat ion i o  humans have been al iered. 
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97. Threshold Limit Vaiue ( T i  V): Airborne concentrat ions of subsiances ($-,a?- 
radiological),  conditions b e l o w  Lvhich i t  is bel ieved that  nearly all Lvorkers 

m a y  be repeatedly exposed day after day w i i h o u t  adverse effecTs. TLV 

tables are recommendations established and published b y  the American 

Conference o f  Governmental Industrial Hygienists (ACGIH),  and should be 
used as guidelines for  good practices. 

9 8 .  TLD: Thermoluminescence Dosime -2r.  An integrat ing detector where 

radiat ion energy is absorbed (trapped) and can b e  read ou t  later b y  thermal 
exci tat ion of the detector (ANSI  N13 .15 -1985) .  

99. Tota l  Ef fect ive Dose Equivalent (TEDE): The  s u m  o f  the deep dose 

equivalent ( for  external exposures) and the commi t ted  effect ive dose 
equivalent ( for  internal exposures).  

100. Tota l  Organ Dose Equivalent (TODE): The s u m  o f  the  deep dose :c:quivalent 

and t h e  commit ted dose equivalent t o  the organ receiving the highest dose. 

101. Uncondit iona/ Release: The  removal  o f  material and equipment f rom a 
Radiological Controlled Area t o  areas wh ich  d o  n o t  reqclire radiological 

con t ro l  of  the material and equipment.  

102. Unrestr icted Area: Any area i o  wh ich  access is n o t  l imited or controlled for 

purposes o f  protection o f  individuals f rom exposure t o  radiation and 
radioactive materials. 

103. Very High Radiation Area:  An area, accessible t o  individuals, i : ,  wh ich  the 

indiv idual(s)  could receive 500 rads in any hour  a t  one meter f rom a source 

o f  radiat ion or f rom any  surface that  the radiat ion penetraies. 

104. L’isiior: An escarted indiv idual  w h o  enters the Restr icied Area. 

105. Wnole Body (WB): For purposes o f  whole body  exposure, the head, Trunk 

( including male gonads), arms above the e lbow,  or legs above the knee. 
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2.3 Responsibilities 

No radiation s a f e t y  program can provide adequa te  proiect ion unless  all people 
involved are a w a r e  of and  perform their  responsibilities. At SEG, responsibilities are  
clearly defined with respec t  t o  requirements  t o  b e  m e t  in t h e  Radiation Protection 
Program a reas .  SEG believes t h a t  e a c h  individual s h a r e s  responsibility for their o w n  
radiation protection a s  well a s  for their  co-workers  and  individual members  of  t h e  
public. 

Corporate  Responsibiiities 

SEG corpora te  personnel and  organizations a re  responsible  for t h e  deve lopment  and  
implementation of the  Radiation Protection Program a t  SEG headquar te rs  facilities 
and  field projects .  At SEG field projects,  responsibiliti5s for program 
implementation are delegated to t h e  Si te  Safe ty  a n d  Health Officer (SSHO) and  
specifically identified in program implementing procedures .  

The  President  of SEG h a s  ultimate responsibility for ensur ing  t h a t  t he  Radiation 
Protection Program at  SEG is developed  and  implementFd in a manner  cons is ten t  
with regulatory requirements and  c o m p a n y  policies. 

T h e  Vice President  ;JP) of  Regulatory Services  ( R S )  h a s  responsibility for assuring 
t h a t  a n  effeci ive Radiation Protection Program is developed  a t  SEG. Th is  
responsibility is delegated t G  t h e  Radiation Safe ty  Officer (RSO) .  The  RSO is also 

responsible for program oversight.  

T h e  VP of Radiological Engineering a n d  Decommissioning Serv ices  ( R E & D S )  has  
responsibi!ity for assuring tha t  z n  eifectivt: Radiation Protection Program is 
implemented a t  SEG. This responsibility is delegated to  t h e  Radiation Protection 
Manager  (RPM) for headquarters  facilities and  t h e  Si;e Sa fe ty  and  Health Officer 
(SSHO) for field projects.  
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The corporate  ALARA Review Commirtee (ARC) is responsible for reviei-.ling, 
evaluating and approving operat ions dealing with radioaciive materiaIs z n d  
radiological controls ,  providing direction to the  RadiaIion Protection Manager ( R P M )  
for decis ions involving financial solutions, ALARA goals, a n d  meihods  of 

operat ions,  and presenting annual  departmental  ALARA goals  t o  site senior 
managemen t  for review and/or revision and approval.  

'The corpora te  Radiation Safe ty  Commit tee  (RSC) is responsible for reviewing and  
approving radiation sa fe ty  policies and advising senior managemen t  regarding 
radiation sa fe ty  matters .  

Each Radiological Engineering and  Decommissioning Services  Manager  and 
Supervisor  is responsible for implementation of their program area  including: 

1. 
2 .  
3 .  

Compliance with t h e  S E G  Radiation Protect ion Program. 
Ensuring tha t  employees  supervised by  t h e m  are  properly trained. 
Ensuring tha t  field projects and personnel  receive adequa te  suppor t  
and  resources  for program implementation. 
Preparation and main tenance  of procedures .  
Accuracy and comple t eness  of records.  
S torage  of records prior to transmittal  to  d o c u m e n t  control.  

acco rdance  with estebl ished schedu les .  

4. 
5. 
6.  
7. Transmittal of quality a s su rance  records to d o c u m e n t  control in 

The Quality Assurance  Records CenTer Specialist is responsible for t h e  maintenance 
and distribution of controlled d o c u m e n t s ,  and for long-term s to rage  of quality 
a s s u r a n c e  documen t s  after t h e y  a r e  no longer required for operational purposes .  

Project Responsibilities 

Each project action plan will include a description of t h e  radiation proiecTion 
program and field personnel and  organizations necessa ry  t o  a s su re  adequa ie  
program implementation. The  number  of field personnel  and program requirements 
will vary  based o n  project size a n d  s ta f f ing  requiremenis .  However, a SSHO will 
be  des i sna ted  for all projects. 
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The SSHO is responsible for all aspeccs  o f  progr2-m implerneniation in the field. For 
large projects,  t h e  SSHO may report  t o  the  site Project Manager  for accion plan 
implementation and the  VP, REStDS for program implementation. For small 
projects,  t '?e SSHO may also se rve  a s  t h e  Project Manage r  and report t o  t he  SEG 

Manager  of Decommissioning Contract  Services  for plan and program 
implementation. 

Other organizational requirements will be  identified in t h e  project plan. For large 
projects with a total  es t imated project exposure  of 1 man-rem and project 
execut ion requires the  participation of multiple disciplines (craft ,  t rade ,  engineering, 
e t c . )  a n  ALARA commit tee  should b e  formed. The  commi t t ee  should be  composed  
of members  or representat ives  of e a c h  of t h e  major disciplines. The commit tee  
should be  chaired by the  SSHO and  fulfill t h e  combined  responsibilities of t h e  
corpora te  Radiation Sa fe ty  and  ALARA Review Commit tees .  T h e  commit tee  should 
have  t h e  authori ty  to resolve all project  issues ,  a s  well as  approve  project act ions.  
Although, t h e  commit tee  may seek S E G  corporate  involvement  and/or  ass i s tance ,  
ac t ions  will not  require corporate  approval prior to implementation (unless  t h e  
ac t ions  involve organization, budge t  or other  resources  under  t h e  control o f  t h e  
corpora te  office). 

. .. 

Small projects  which d o  not  m e e t  t h e  criteria s t a t e d  in t h e  previous paragraph 
should no t  require the formation of project commi t t ees .  The  SSHO will have  the  
authority to fully execu te  program requirements,  including issue resolution. T h e  
SSHO may reques t  ass i s tance  from the  S E G  corpora te  organization for  a n y  a spec t  
of project execut ion ,  a s  well a s  program implementation. For instant?, personnel 
monitoring will be required for all project personnel with t h e  potential to exceed 

10% of t h e  applicable exposure  limits identified in Sect ion 6.0. However ,  
responsibilities for this a spec t  of program implementation may b e  shared  be tween  
the  SSHO and S E G  corporate  organizations.  In th i s  example ,  t h e  S S H O  may be 
responsible for ensuring all personnel  are  properly monitored,  exposures  are  
maintained below applicable limits and ALARA, and  field accountability o f  
moniioring devices .  SEG corpora te  organizations would be responsible for  ove .  : I 1  
accountabili ty,  processing,  record keeping, and  preparaTion of reports  and notices.  
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Individual Responsibilities 

Everyone a t  SEG is responsible for following regulatory requirements and SEG 
radiation sa fe ty  procedures  t o  the  bes t  o f  his/her ability and  knowledge. These  
responsibilities include proper u s e  of protective a n d  personnel moniioring 
equipment ,  notifying management  of a n y  potential or real radiation hazards  or 
improper pract ices ,  and  maintaining his/her individual radiation exposure  and tha t  
of  o thers  ALARA. SEG has  an  ALPRA policy t h a t  is explained to individuals upon 
initial employmen t  and  in re-training. Employees a r e  encouraged  to submit  
recommendat ions  for improvements to t h e  work place, especially if t hey  will result 
in lower d o s e s .  

. .. 

Employees a re  reques ted  to con tac t  managemen t  first regarding potential regulatory 
or license violations before contact ing t h e  s t a t e  regulatory agency .  However ,  a n y  
employee w h o  is no t  satisfied with t h e  m a n a g e m e n t  response  regarding t h e  
potential violation is encouraged to c o n t a c t  t h e  s t a t e  for resolution of the  concern .  

Any radiation worker w h o  has  had a medical t r ea tmen t  involving radioactive 
material shall inform his/her supervisor  a s  soon  a s  practical  after t h e  t rea tment  
upon returning to  work to a s su re  tha t  t h e  t rea tment  is no t  accidentally confused  
with t h e  worker ' s  occupational exposure .  

Employees desiring exposure protection for t h e  embryo/ fe tus  should notify the i r  
supervisor,  in writing, a s  soon  a s  e x p o s u r e  protection is desired so  tha t  appropriaTe 
controls  c a n  be  insti tuted.  S E G  is required t o  limit the d o s e  to a n  embryo / fe tus  
w h e n  notified by t h e  worker, in writing, of t h e  pregnancy  and  t h e  estimated d a t e  
of concept ion .  

2.4 Training Requirements  and Policy 

All persons  w h o  are  permitted to enter t h e  S E G  restricted area shall receive 
information a n d  training in radiation s a f e t y .  The  d e p t h  of t h e  training will be  
c o m m e n s u r a t e  with t h e  potential radia'iion safe ty  problems t h e  person may f a c e  in 
his/her work or visit,  The regulations require tha t  workers be :  

1. Informed of t h e  s torage ,  t ransfer ,  or u se  of radioactive material and s o u r c e s  
o f  radiation in the restricted a r e a ;  
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2 .  

3 .  

4. 

5. 

6.  

7 .  

Instructed in the  hazards assoc ia ted  tvith exposure  t o  radiation or sources  o f  

radiation, in precautions or procedures  to minimize radiaiion exposc;re, and 
in t h e  purposes  and funct ions of protective devices  used;  
Instructed in, and instructed to observe ,  to the ex ten t  within the  worker 's  
control, t h e  applicable par t s  of the  regulations and  t h e  S E G  license for  
protection of individuals from radiation or radioactive materials; 
Instructed in SEG operating and  emergency  procedures  applicable t o  t h e  
activities in which the  individual is involved; 
Instructed of their responsibility to report promptly to SEG management  a n y  
condition t h a t  may lead t o  or c a u s e  a violation of regulations and the  S E G  
license or unnecessary  exposure  of individuals to radiation or radioactive 
material; 
Instructed in t h e  proper r e sponse  to warnings m a d e  in the event  of  a n y  
unusual  occur rence  or malfunctions tha t  m a y  involve exposure of individuals 
to radiation or radioactive material; and 
Advised tha t  workers may reques t  radiation exposure  reports  specified in t h e  
regulations.  

In addition to t h e  above  requirements,  training includes instruction on radiation 
exposure  to t h e  unborn child a s  recommended in Regulatory Guide 8.13, 
procedures  for declaration of pregnancy  for females  desiring protection of t h e  
embryo/ fe tus ,  and  training in t h e  requirements  of T e n n e s s e e  regulation 1200-2-5,  
'IS t a n d a r d s f o r Pro t e c ti o n Against  Ra d i a tio n . I '  

The  SEG training program meets  t h e s e  requirements using a combination of several 
or all of t h e  following techniques :  c lass room training, videotapes,  reading 
ass ignments ,  on-the-job training, demonst ra t ions ,  drills, and informal discussions.  
SEG radiation workers  a t tend  a n  appropriate  c lass room training session u p o n  
employment  and  receive periodic review training a t  l eas t  annually (1 1-1 3 months  
f rom previous training).  During t h e  initial unescor ted  a c c e s s  training program, 
t ra inees  a r e  t e s t ed  in their understanding of t h e  material p resented .  Training 
reco;ds for  all individuals zre maintained indefinitely. 
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3 .O RADIATION PROTECT1 ON PROGRAM AD MI N l  STRATI ON 

3.1 Section Overview 

This sec t ion  descr ibes  the  administration of the S E G  Radiation Protection Program. 
Administration of the  S E G  Radiation Protection Program requires coordination 
be tween  t h e  RSO, t he  RPM, input f rom t h e  Radiation S a f e t y  Committee and t h e  
ALARA Review Committee,  and  workers. Organization and  staffing requirements 
of the  Radiation Protection organization a re  presented ,  a s  well a s  the requirements 
of t h e  Radiation Safety Commit tee .  Relationships b e t w e e n  documen t s  used to  
achieve compliance with the  regulations and SEG radioactive materials licenses a re  
presented .  

. -. 

Compliance with t h e  Radiation Protection Program is m e t  through p rope r  
implementation of procedures.  Requirements  for deve lopment ,  review, approval,  
and  ccnrrol  of procedures  a re  a lso provided. 

The  Radiation Protection Program resul ts  in t h e  generat ion of. logs and  records.  In 
addition, notifications and reports  are required by t h e  regulations.  Requirements 
for proper  generation, s torage ,  and  ' Jrnover of records  and  notifications a re  
descr ibed to ensure regulatory compliance.  

3.2 Radiation Protection Organization 

The  SEG Radiation Protection Organization shall be s ta f fed  t o  ensure  protection of 
workers and  t h e  general public f rom radiological hazards .  T h e  organization is 

defined and  documented  throuc  I t h e  Radiation Protection Program Procedures .  
Duties and  responsibilities shall b e  writ ten to  ensure  proper  delegation of  authoriiy.  
Changes  to t h e  Radiation Protection Organization require t h e  approval of the  Vice 
President  (VP) of Regulatory Serv ices  (RS), or t he  VP of R E & D S ,  a s  appropriaTe, or 
t h e  President .  Changes  to field project organizations require t h e  approval o f  t he  V p  
of R E & D S .  

Radiation Protection staffing levels shall be  periodically reviewed by the  V P  o f  
R E & D S ,  t h e  VP of RS, RSO a n d  R P M  or SSHO, a s  applicable,  t o  ensure  t h a l  
a d e q u a t e  staffing levels a re  maintained cons is ten t  with current  and planned 
activities. The  RSO and R P M  c:. SSHO shall have a c c e s s  to engineering and oiher  
personnel  needed  t o  suppor t  t h e  Radiation Protection Program. 
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3.3 Corporate Radiation Safety Commit tee  (RSC) 

SEG shall maintain a corporate  RSC t o  ensure appropriate review of radiological 
conce rns  a t  facilities. The RSC shall consis t  of t h e  LSO, a s  chairman,  the  RPM,  a s  
vice-chair, t h e  VP of RS, the  VP of RE&DS, and other  individuals with appropriate 
authority a n d  technical expert ise ,  a s  deemed necessa ry  by t he  chairman. 
Alternates shall b e  designated by  e a c h  member and  approved  by the  Committee.  
Meetings of t h e  RSC shall be  held a t  least  o n c e  e a c h  ca lendar  quarter.  Special 
meet ings shall  be  held a s  reques ted  by the  RSO To review specif ic  radiation sa fe ty  
ques t ions  or problems. 

, -. 

The object ives  o f  t he  RSC are:  

1 . Ensuring tha t  Radiation Protection Program policies, philosophy, 
commi tmen t s  and regulatory requirements a re  integrated into all appropriate 
work  activities. 

2. Reviewing and auditing t h e  effect iveness  of t h e  Radiation Protection 
Pro g rz ,n . 

3 .  Review of written s a f e t y  ana lyses  of proposed programs,  operations,  and 
facilities where  radiation and/or  contamination a re  involved. 

4. Review a n d  approval of Radiation Protection Program documen t s  such  a s  t h e  
S E G R a d i a t i on S a f e t y  G u i d e ,  Rad i a ti o n Protect  i o n P r o g r a m Ad mi n i s t r a t i v e  
p rocedures ,  and SEG Radiological Emergency Response Plans. 

5. Assigning corrective ac t ions ,  a s  necessary ,  t o  ensure accomplishmen1 o f  

Radiation Protection Progrsm objectives and goals .  

6. Reviewing t h e  s t a t u s  of correct ive act ions ass igned  by t h e  Committce.  
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3.4 

3.5 

Schedul ing of RSC meetings i s  t h e  responsibility ci The RSO. AI leas: i h ree  
members  of t h e  RSC, no more than  o n e  of which is a n  al ternate ,  shall be present  
a t  meerings.  Approvals by t h e  RSC require a quorum of a t  least  three members .  
Alternate v o t e s  shall be less t h a n  50 percent .  Meet ings should norma!ly be held 
in person;  howeker, te lephone conference  call meet ings  c a n  be held provided t h a t  
all information needed  for consideration o f  agenda  i t ems  is clearly presented  or 
t ransmit ted to members .  Minutes of RSC meet ings  shall b e  distributed t o  all 
members  within 30 days  by t h e  RSO,  w h o  shall also maintain records of meet ings .  

Radiation Protection Program Documen t  Hierarchy 

Hierarchy of t h e  Radiation Protection Program d o c u m e n t s  shall b e  a s  listed below 
and  is depic ted  by t h e  flow cha r t  included a t  the end  of th is  sect ion.  

1. 

2. 

3 .  

4. 

5. 

Federal Regulations ( e .g . ,  49 CFR) 

State of Tennessee  Regulations (e .g . ,  T e n n e s s e e  Regulation 1200-2-5,  
"S tanda rds  for Protection Against  Radiation") 

Radioactive Materials Licenses and  permits issued by  t h e  S t a t e  of T e n n e s s e e  
and /o r  Federal government ,  including all d o c u m e n t s  incorporated by  
re ference ,  s u c h  as  t h e  SEG Radiation Safe ty  Guide .  The Radiation S a f e t y  
Guide presents  SEG policies for  implementation of regulatory and  l icense 
requi rements .  

Radiation Safe ty  Guide. Conta ins  t h e  policies, regulatory requirements ,  a n d  
administrative guidelines used  in t h e  Radiation Protection Program. 

Radiation Protection Program Procedures .  These procedures  contain 
requi rements  and  policies d5fined in t h e  Radiation Safe ty  Guide.  

Radiation Protection Program Procedures  

The RLdiation Protection Program is specifically defined and  implemenTed in project  
p rocedures .  Imp1ementi:lg procedures  contain specific information for achieving i h e  
requi rements  contained in t he  Radiaiion Safe ty  G u i d e .  
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The  Radiation Protection Program incorporates t h e  following implementing 
procedures .  These  procedures  specify the  m e t h o d s  to  achieve regularory 
compliance,  a s  well a s  implement self-imposed controls .  

The radiation protection implementing procedures  cove r  ALARA, Assessmen t ,  
Personnel Monitoring, Instrumentation, Operations ( A c c e s s  Controls, Surveys ,  and  
Radiation/ Hazardous Work Permits),  Respiratory Protection, and Environmental 
Monitoring, Radioactive Materials Management  (Radioactive Material Control, 
Contamination Control and Unconditional Release),  a n d  Radioanalytics Laboratory 
Analysis. 

. .. 

.- 3.6 Procedure Development 

Radiation Protection Program procedures  have  been  developed  in acco rdance  with 
t h e  S E G  Quality Assurance Manual,  SEG/QA-5. I ,  Procedures ,  Instructions,  and  
Drawings.  In addition, procedures  a re  prepared in a c c o r d a n c e  with regulatory 
requirements  and  the S E G  Radiation Safe ty  Guide.  T h e  review process  ensures 
t h a t  :'I procedures  are: 

1 . Clear in scope ,  applicability, limiting conditions and  precaut ions.  

2. Uniform in procedure identification (titling a n d  numbering)  and  s i a t u s  
(revision number) .  

3. Consis ten t  in format  (for organization, instruction step format ,  instruction 
s t e p  designat ion,  caution a n d  note  format ,  and  page  format ) .  

4. Written with clear, essily understood t ex t ,  using s tandard  Grammar, 
nome::clature and punctuat ipn shall p resent  instructional , teps  in a Loncise ,  
logical s equence .  

5. Written to contain "hold points" for  s t e p s  within a procedure  with unique 
and/or  high personnel or equipmen., ris!~.. 
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6. Written using definitions tha t  are  cons is ten t  th roughout  the  Radialion 
Protection Program manuals .  Definitions shall be  cons is ten t  with regulaTory 
requirements .  T o  the  ex ten t  practicable, definitions shall be  consis tent  w i i h  

o ther  technical guidance documen t s  (e .g . ,  ICRP, NCRP, U.S. N R C  Regulatory 
c '  uides,  ANSI s tandards ,  ASME s t anda rds ,  etc.). 

3.7 Technical Verification of Procedures  

Procedures  shall undergo technical verification and  rev iew to  ensure  compliance 
with regulatory requirements,  all applicable l icenses a n d  permits,  compliance with 
t h e  SEG Radiation Sa fe ty  Guide, and  conformance ,  to t h e  ex ten t  practicable, with 
applicable technical  guidance d o c u m e n t s .  Procedure review shall also a s su re  
compatibility with all other SEG procedure manuals  and  d o c u m e n t s .  Reviews shall 
e n s u r e  t h a t  t h e  procedure can be performed a s  writ ten a n d  t h a t  respons:Jilities a re  
clearly defined and consis tent  with position descr ipt ions.  

3.8 Approval and  Control of Procedures  and  Work Plans 

Radiation Protection Program procedures  shall b e  approved  by t h e  RSO, RPM, and 
the Quality Assurance  Department .  In addition, administrative Radiation Protection 
Program procedures  shall b e  approved  by the Radiation Sa fe ty  Committee.  Project 
Work Plans a n d  project implemenling procedures  shall b e  developed by the  R E & D S  
group and approved  by the V P ,  RE&DS. Procedures  shall be  issued and conirolled 
by t h e  Documen t  Control Records Coordinator in a c c o r d a n c e  with SEG QA/6.1, 
" Qua I i t y  A s s  u r a nc  e Pr oc ed u r e Doc u m e  n t Con t r o I. " 

3.9 Radiation Protection Logs, Records,  and  Turnovers  

Implementation of t he  Radiation Protection Program resul ts  in gendration of  records 
demonst ra t ing  t h e  quality of serv ices  performed and compliance with federal and 
s t a t e  regulations.  Examples of s u c h  records include results of radiation, 
Contamination and airborne su rveys ,  shipping papers  for radioactive vvasie and 
materials,  results of bioassay ana lyses ,  calibration records  for 'survey and laboratory 
i n s t r u m e n t s , p e r s o n ne I mo n it o r i n g a n d e x  p o s u re re c o  r d s , Rad i a t io n /H a za r d o u s  LVo r k 
Permits,  ALARA reviews, entry,  su rvey ,  and turnover  logs, resu!ts of labor7tory 
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analyses ,  radioactive source .,leek t e s t s ,  and records of training. RadizTion 
Protection records shall be controlled in accordance  with regulatory r equ i r emenx ,  
the  requirements of the  SEG Quality Assurance Manual,  Section 17, "Quality 
Records," the  SEG Rtdiation Safe ty  Guide, and ANI/NIAELU Information Bulletin 80- 
1 A, Revision 4, "Nuclear Liability Insurance Records RetenTion." 

Records shall be accurate  and legible and shall utilize s tandard  terminology and 
abbreviation. Records review shall be performed by supervisors  to ensu re  
comple teness ,  accuracy and timeliness. Temporary s t o r a g e  s y s t e m s  should be 
establ ished,  a s  necessary,  to s to re  those  records needed for day-to-day functioning 
of the  program area .  Temporary s torage  s y s t e m s  shall a s s u r e  safe  retention with 
provision for retrieval and shall comply with quality a s su rance  requirements.  
Records not needed for t he  day-to-day functioning of t h e  program area shall be 
t ransferred to  Document  Control in acco rdance  with documen ted  transfer schedules  
per t he  S E G  Quality Assurance Manual. 

Records shall be retained for a minimum of ten years  after license termination or 
ANI insurance coverage is terminated,  whichever  is later.  . 

3.10 Notifications and Reports 

Notifications t o  employees shal l  be made  in acco rdance  b i t h  the  reqi -ements  of  

Tennessee  Regulations. In addition, writ ten annual reports  of internal and external 
exposures  shall be provided to workers ,  Workers shall receive copies of exposure  
reports pertaining to t h e m  tha t  a re  required to  be submi t ted  t o  the  S ta t e .  Also, a 
summary  report  of exposures ,  by year ,  shall be provided t o  employees Upoil 
reques t .  

S E G  shall notify individuals of the  purpose,  estimated exposures  and risks, radiation 
levels, and o ther  pertinent conditions prior t o  allowing an  individual t o  participate 
in a Planned Special  Exposure.  

For compliance with regulations,  SEG shall notify the  S ta?e  of Tennessee  of  inient 
to use  respiratory protective equipment ,  packages exceeding contamination or 
radiation level limitations, thef t  or loss o f  radioactive material, any  incidents a s  
described in Tennessee  regulation 1 2 0 0 - 2 - 5 - . 1 4 1 ,  and intent to  terminate the  
radioactive materials license. 

3-6 REVISlOb' 2 



Reporis shzll be  made to  the Stale for overex;losures, excessive radiation levels ,  

and  concentrat ions exceeding l imits as specif ied in Tennessee regula;ion 
1200-25-. 142. 
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4.0 ALARA PROGRAM 

4.1 Section Overv iew 

State of Tennessee regulations require t h a t  SEG develop, document,  and implement 
a radiation protection program commensurate with the scope and extent o f  licensed 

activit ies. In addition, the regulations require SEG t o  use, t o  the extent practicable, 

procedui  es and engineering controls based upon sound radiation protection 

principles t o  achieve occupational doses and doses t o  members of the public :hat 
are as low as is reasonably achievable. 

In order t o  comply w i t h  the regulations and t o  ensure a safe and healthy 
environment for  workers .:nd members o f  the public, SEG operations shall be 
performed in a manner such t h a t  doses are maintained ALARA. The ALARA 

Program describes the methods used t o  ensure that th is objective is met. 

4.2 ALARA Policy 

The acronym ALARA, “As L o w  as is Reksonably Achievable”, means :naking every 
reasonable ef for t  to  maintain exposures as far be low the l imits in Chapter 1200-2-5 
o f  Tennessee regulations as is practical consistent with the  purpose for wh ich  rhe 
licensed act iv i iy  is undertaken. The economics of improvements in relation to  l h e  

state o f  technology ana in relation t o  benefits t o  the public heal th  and s a f e t y  shall 
be taken in to account .  

The ALARA concept is intended t o  be an optimization principle rather t h -  ~n an 

absolute minimization of exposures. The A:.ARA concept  is  s e t  for th in the 

Company ALARA 7oIi;y signed by  i h  President of SEG, Inc. and is included a t  t he  

end of  this section. 

4.3 Corporate ALARA Rev iew Commit tee (ARC) 

The objectives o f  t he  corporate ARC include: 

1. Reviewing plans for nevJ licensed activit ies and facilities to  ensure 

ALARA considerations are met. 
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2 .  Review and  approval of ALARA J o b  Reviews with collecTive d o s e  es t imeles  
equal to or exceeding 10 man-rem a t  SEG headquar te rs  facilities. 

3 .  Recommending corrective act ions,  a s  necessary ,  to  e n s u r e  accomplishment 
of ALARA Program objectives and  goals.  

4. Reviewing t h e  s t a t u s  of corrective ac t ions  ass igned  by  t h e  Committee.  

5 .  Recommending necessary  resources t o  achieve  t h e  goals  and objectives of  
t h e  ALARA Program. 

. .. 

The ARC is chaired by t h e  VP, R E &  DS. T h e  Vice-chairman is t h e  VP of RS. Other 
member?  of t h e  ARC include the  RE&DS Manager ,  Oak Ridge Operations,  the  RSO, 
and t h e  RPM. 

Each ARC member  shall designate  a n  al ternate  w h o  shall b e  approved by the  
Commit tee  and  recorded by the  secre ta ry .  The  ARC shall m e e t  a s  requested by the  
Chairman or Vice-chairman t o  review specific ALARA i s sues  or problems. All 

members  should be  present  or represented by their a l ternate  a t  each  meet ing.  A 
quorum of th ree  m e r b e r s  or al ternates  is required for approvals .  Approval is by 
c o n s e n s u s .  Meet ings should normally be  held in person;  however ,  te lephone 
confe rence  call meet ings can  be  held provided tha t  all information needed :or 
consideration of agenda  i tems is clearly presented or t ransmit ted to members .  
Minutes of ARC meet ings shall be  distributed to all members  by the  R P M ,  w h o  ?hall 
also maintain records of t h e  meet ings.  

4.4 ALARA J o b  Reviews 

r-n ALARA Job  Review is an  evaluation of a job which includes t h e  description of  
t h e  s c o p e ,  t h e  s e q u e n c e  of even t s  for t he  job evaluation a n d  the  suppor t  groclps 
needed .  The evaluation s '  $all include t h e  radiological conditions expec ted  during 
e a c h  phase  of t h e  job and  the  ALARA requirements for t h e  job. 

F.HWP reques t s  should  be prepared and submit ted a s  far in advance  a s  possible. 
Consideration should be given to t h e  total  man-rem t h a t  t h e  job may entail, a s  it 
will affect  t h e  t ime required for proper  evaluation and preparation of RHWP's.  
Originators shall provide information sufficient to adequate ly  evaluate  radiological 
and  engineering controls .  The R H W P  requestor  should include enough information 
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on t h e  reques t  form to compleiely descr ibe t h e  s c o p e  of work including 211 

support ing t a s k s  which mus t  be  performed in a n  RCA. The  requestor shocJld 
provide a sufficiently detailed breakdown of work hour s  by t a s k  and  location so  
t h a t  relevant man-rem es t imates  c a n  be determined.  T h e  reques tor  should include 
support ing information and  documenta t ion  s u c h  a s  work  procedures ,  drawings z:nd 
diagrams.  

For e a c h  RHWP request ,  a man-rem estimate and  ALARA job review should b e  
performed.  If t h e  exposure  estimate is less than  5 man-rem,  t h e  ALARA pre-job 
review may b e  performed by a Sr. Health Physics ( H P )  Technician or t h e  SSHO. 
I f  t h e  exposure  e s t ima te  is 2. 5 man-rem,  t h e  SSHO shall  perform t h e  ALARA pre- 
job review. ALARA J o b  Reviews shall ensure t h a t  t h e  following i tems a re  
determined based  on t h e  radiological hazards:  

1. Radiation Protection requirements  
2. Engineering controls  
3. Administrative controls 
4. Hold poin ts  
5 .  Dose  reduct ion me thods  
6. Exposure es t imates  for job t a s k s  

T h e  need  for specialized ALARA training will b e  identified during ALARA r.tviews 
and/or  RHWP preparation. Specialized AL.4RA training m a y  include mock-ups,  dry 
runs ,  pre-job briefings and  other  special  training c l a s ses .  This training will normally 
be a t t ended  by all personnel involved with t h e  t a sk ,  including job supervision. J o b  
reviews shall b e  apprqved  based  o n  t h e  anticipated radiological hazards .  Following 
approval ,  RHWP pre-job briefings should  b e  held with all personnel involved wiih 
t h e  t a s k ( s ) .  

P \SIIES' ,REDS\nSG\SECL 2 4-3 REVISION 2 



4.5 Approvals 

Dose  Estimate 
(man-rem)  

< I  

- > 1 and  < 5 

- > 5 a n d  < 10 - 

- > 10 

ALARA pre-job reviews shall b e  approved in a c c o r d a n c e  wiih t h e  following tzble:  

Approval Authority Required 

Sr. HP  Technician or SSHO 

SSHO 

RPM 

ALARA Review Commit tee  

4.6 Post-Job ALARA Reviews 

Post-job reviews shall b e  required for  a job/ task t h a t  m e e t s  t h e  following criteria: 

1. T h e  ac tua l  exposure  expended  for a job or t a s k  e x c e e d s  fide man-rem and 
t h e  actual  man-hours  differs from t h e  es t imated  man-hours  by more  than  f 
or - 25% or t h e  actual  man-rem differs f rom t h e  es t imated  man-rem by more 
t h a n  + or - 2 5 % .  
At  t h e  discretion of t h e  SSHO. 2 .  

T h e  ALARA review shall be  performed using input provided by personnel  tha t  
planned and/or  worked o n  t h e  job. 

Post-job rev iews  should include, bu t  no t  b e  limited to ,  t h e  following: 

1 .  S t r eng ths  and  w e a k n e s s e s  
. 2. Dose  reduction me thods  u s e d  

3. Contaminat ion control m e t h o d s  used  
4. 

5.  Man-hour  reduction m e t h o d s  used  
6. 
7. 

Airborne contaminat ion control  me ihods  used  

Methods  t h a t  w e r e  not  effect ive 
Effect iveness  of Special  Training, mock-ups ,  special  tools  u s e d ,  e x .  
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Post-job ALARA review documenta t ion  should be approved  by ;he s a m e  level o f  
authori ty  required to approve  t h e  pre-job review. All job reviews (pre ,  and  pos t )  
shall be filed with the RHWP package .  
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5.0 ASSESSMENT PROGRAM 

5.1 Section Overview 

The  Radiation Protection Assessmen t  Program provides a sys temat ic  approach  to 
t h e  review of key activities and t h e  overall quality of Radiation Protection activities. 
The Radiation Protection Assessmen t  Program helps t o  a s s u r e  t h a t  current program 
activities comply with license and  regulatory requirements;  program activities a re  
performed in acco rdance  with established policies, p rocedures  and  recognized good 
practices;  unsat isfactory performance is identified and  corrected;  and any  
programmatic w e a k n e s s e s  are  ... t a rge ted  a n d  corrected.  The  a s s e s s m e n t  process  
includes cont inuous  performance m nitoring in addition to a n  annual summary  
a s s e s s m e n t  report .  

T h e  Radiation Protection Assessmen t  Program provides a s s e s s m e n t s  of all major 
a reas  of t h e  Radiation Protection Program. Requirements  of t h e  Radiation 
Protection Program are  found in t h e  regulations,  radioactive materials licenses, t h e  
Radiation Sa fe ty  Guide, and Radialion Protection procedures .  .The effect iveness  of 
t h e  Radiation Protection Progrzm shall be determined through t h e  sys temat ic  use  
of audi ts ,  surveil lances an,d evaluat ions of radiological occor rences .  

5.2 Audit  Reports 

Audits are used  to evaluate  t h e  e f fec t iveness  of the Radiation Protection Program 
and  to de termine  the  adequacy  of and  adhe rence  to established procedures ,  
instructions,  specifications,  regulations and  s t anda rds ,  and other applicable 
permitting and  licensing requirements .  Audits shall b e  performed by S E G  corporate  
personnel and  include SEG headquar te rs  facilities, a s  well a s  s o m e  or all of the field 
projects.  T h e  primary purpose  of t h e  audi t  program is to provide a comprehensive 
evaluation of implementation of SEG radiation protection policies and procedures .  
Each of t h e  followin? e lements  of t h e  Radiation Protection Program shal l  be 
audited: 

1 .  Radiation Protection Program AdminisTration 
2. Personnel  Monitoring Program 
3. ALARA Program 
4. Radiation/Hazardous Work Permit Program 
5. Radiation Protection Survey  Program 
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6. Respiratory Protection Program 
7. Radioactive Materials ConTrol Program 

8. Uncondit ional Release Program 

9. Contamination Control Program 

10. Radiation Protection Instrumentation Program 
11. Lnvironmental  Monitoring Program 

12. Radioactive Waste ManaLement 

Radiation Protection Program areas should be audited as directed b y  the RSO. 
Audi ts shall be conducted b y  an individual(s) approved by the  R S O .  

. .. 

5.3 Surveil lance Reports 

Surveil lances are job specif ic observations performed by t h e  Radiation Protection 

Organization t o  evaluate the program's effect iveness and personnel performance 

w h e n  measured against accepted practices (e.g., procedures, management 
directives, etc.), industry standards and regulatory requirements. Radiation 
Protection Program surveillances should be performed as directed b y  the RPM. 
Surv<.il lances conducted at  SEG field projects shall be a t  the  direct ion o f  the SSHO. 
The surveil lance shall be conducted b y  any member o f  t h e  applicable staf f  or by  an 
individual f r o m  outside the organization as approved by  the R P M  or the field project 
SSHO.  

5.4 Rcdiological Occurrence Reports 

A Radiological Occurrence Report (ROR) is generated t o  document  the f a c s ,  record 

the apparent and/or root cause, t rack the  resolution and aid in  trending radiological 
events. A n  R O R  is classified as either "dericiency" or " incident."  

Managers and supervisors w i t h  personnel performing activi t ies in Radiologically 
Controlled Areas shou!d periodically monitor act ivi t ies t o  ensure compliance wirh 

the Radiation Protection Program. Personnel w h o  do n o t  comply  w i t h  the RadiaTion 
Protection Program or w h o  are involved in frequent or  signif icant violations O f  

radiological protect ion requirements shall be counseled and/or provided remedial 
training. Personnel who continue t o  violate radiological protect ion requiremenTs 

may be disqualif ied f rom entering the  Radiologiczlly Control led Area and may be 
subject t o  disciF.inary act ion up t o  and including terminat ion.  
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5.0 PERSONNEL MONITORING PROGRAUI 

6.1 Section Overview 

Tennessee  Regulations establish a total  e f fec t ive  d o s e  equivalent  (TEDE) limit and 
a total o rgan  d o s e  equivalent (TODE) limit for  occupationally exposed  individuals. 

Monitoring of a n  individual's external radiation d o s e  is required by the  regulations 
if t h e  external  occupational d o s e  is likely t o  exceed  10% of any  d o s e  limit 
appropriate  for t h e  individual. External radiation monitoring is also required by 
1200-2 -5 - .71  ( l ) (c)for  any  individual entering a High or Very High Radiation Area.  

Monitoring of t h e  intake of  radioactive material is required by regulations if t h e  
intake is likely to  exceed  10% of t h e  Annual Limit of Intake (ALI) during the year 
for a n  occupationally exposed  individual, including t h e  embryo  of a declared 
pregnant  w o m a n .  

T e n n e s s e e  regulation 1 2 0 0 - 2 - 5 - . 7 0 ( 3 )  s t a t e s  "All personnel  dosimeters  (except  for 
direct and  indirect reading pocket  ionization chambers  and  t h o s e  dosimeters  used 
to measu re  the d o s e  to the  extremities) t h a t  require processing to determine the  
radiation d o s e  and  tha t  are  used  t o  comply with 1 2 0 0 - 2 - 5 - . 5 0 ,  with other  
applicable provisions of these  regulations or with conditions specified in a license 
or registration mus t  be processed  and evaluated by a dosimetry processor:  (1 )  

Holding cur ren t  accreditation from t h e  National Voluntary Laboratory Accreditation 
Program (NVLAP) of the  National Institute of S tanda rds  and  Technology; and (21 
Approved in this accreditation p rocess  for t h e  type  of radiation or radiaTions 
included in t h e  NVLAP program tha t  mos t  closely approximates  the type  of 

radiation or radiations for which t h e  individual wearing t h e  dosimeter  is monitored . I '  
Accredited dos imet ry  processing serv ices  : hall be used a t  S E G .  
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1200-2-5-.53(1) states "For purposes of assessing dose used io deTermine 

compliance w i t h  occupational dose equivalent limits, the  licensee shall, w h e n  
required under 1200-2-5-.7l take suitable and timely measurements of  ( a )  

Concentrat ions o f  radioactive materials in air in work  areas; or (b )  Quantities of 
radionuclides in the body; or (c)  Quantit ies of radiontizlides excreted f rom the body; 
or  (d)  Combinations of  these measurements." SEG shall per form air sampling and 

in-vitro bioassay and/or in-vivo bioassay monitor ing in order to  comply with this 
requirement. 

SEG is required to provide appropriate monitor ing for  h e  accurate determination of  

occupat ional  radiation exposure . - .  t o  personnel who enter and/or work in the 

Restricted Area. Official determination of external exposures shall normally be 

made using primary dosimeter results except as otherwise noted. Internal 
exposures shall be monitored and evaluated as necessary. A n y  significant posit ive 
results ( L  IO mrem)  are entered into the  individuals of f ic ia l  dose history. 

SEG shall  maintain records o f  occupational exposure monitor ing results in 

accordance with 1200-2-5-.135. Reports of individual monitor ing results shall be 

made available t o  monitored individuals o n  a annual basis. Routine personnel 
monitoring reports are no t  required t o  be made t o  the State of Tennessee, however,  

records shall be made available for rev iew  b y  regulatory personnel. 

The policies outl ined in this section also addrcss requirements for protection :if 

individual members o f  the public, whe ihe r  l iv ing in  the v ic in i ty of project facilities 
or visi t ing. Po[icies are also presented for administrat ive dose limits, planned 
s pecia I ex posu res , e me rg e nc y expos u res, em b ryo/f e ius  m o  ni to  ring , and d o se 

assessments. 

6.2 O..:cupational Dose Limits 

The fo l lowing annuai dose limits apply t o  al l  SEG employees, contractors, and 
visitors w h o  receive occupational dose a t  project facil i t ies. Occupational dose is 
defined as the  radiation dose a n  individua1,receives in a restr icted area and other 
work-reiated radiat ion dose the 2erson receives, bu t  doe:. no t  include medical dose, 

dose due t o  background radiation, or dose res aived whi le a member o f  the public. 
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Occupat ional  Dose Limits for e d u l t s  a r e  as  follolvs: 

1. Wbo/e Body - The more limiting of a total effective d o s e  equivalent 
(TEDE)  equal t o  5 rem or t h e  s u m  of the  d e e p  d o s e  equivalent and 
commit ted d o s e  equivalent to a n y  individual organ  or t issue,  other  
t h a n  t h e  lens of t h e  eye ,  equal to 50 rem. 

2 .  Skin - A shallow d o s e  equivalent equal to 50 rem. 

3. Lens o f  the Eye - An e y e  d o s e  equivalent equal to  15 rem. 

4. Extremities - A shallow d o s e  equivalent equal  to 50 rem. 

Occupat ional  Dose  Limits to Minors are as  follows: 

1. T h e  d o s e  limits for minors shall be  10 percent  of t h e  corresponding 
limit for adults.  Minors  shall not b e  employed to work in RCA's a t  
project  facilities a l though they  may  en ter  a s  visitors. . 

Occupat ional  Dose Limits to  Embryo/Fetus are  a s  follows: 

1. The d o s e  t o  t h e  ernbryo/fetus of declared pregnant  w o m e n  shall be 
limited to 500 mrem during t h e  entire time of pregnancy .  Substantial  
variations in dose  rate shall b e  avoided.  

- 2 .  The d o s e  to the  embryo/ fe tus  shall be taken  a s  t h e  s u m  of t h e  d e e p  
dose equivalent (DDE) to t h e  declared pregnant  w o m a n  and t h e  
internal dose (CEDE) to t h e  embryo/ fe tus  from radionuclides in t h e  
ernbryo/fetuc and in t h e  declared pregnant  w o m a n  during t h e  
pregnancy  . 

' 

3 .  Upon declaration of pregnancy ,  the occupational d o s e  to  the  
embryo/ fe tus  from t h e  d a t e  of concept ion t o  the  d a t e  of declaration 
shall be determined,  including a n y  occupational d o s e  received a t  other  
facilities (non-project facilities). The  primary dosimeter  shall b e  read 
and  a bioassay sample  obta ined ,  i f  possible, on t h e  d a t e  of declaration 
t o  de te rmine  t h e  current dose to the embryo/fetus .  
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4. 1: t h e  d o s e  to t h e  embryo/fe:us e x c e e d s  or is wi:hin 50 mrem of :Pte 
d o s e  limit a t  t h e  time a w o m e n  declares  her  pregnancy,  :ne 
embryo/fetus  shall be allowed t o  receive up  to a n  additional 50 mrem 
during t h e  remainder of the pregnancy.  

6 .3  Dose Limits for Individual Members  of the Public 

The  TEDE received by individual members  of the  public f rom licensed operat ions 
shall no t  exceed  100 mrem in a year,  excep t  a s  allowed based  upon T e n n e s s e e  
regulation 1 ZOO-2-5-.60. In addition, t h e  d o s e  in a n y  unrestricted a rea  f rom 
external sources shall not exceed  2 mrem in any  one hour .  Tennessee  regulation 
1200-2-5-.60 allows S E G  to apply for prior authorization to opera te  up  t o  a n  annual  
d o s e  limit of 0.5 rem for a n  individual member  of t h e  public. 

No individual shall be  considered a member  of the  public while in Restricted Areas .  
Generally, all individuals a r e  considered members  of t h e  public while in controlled 
a reas  unless t h e y  are  likely to receive an  occupational d o s e  greater  t han  10% of  t h e  
applicable limit. 

Compliance with the annual d o s e  limi;s is required to b e  documen ted  and based 
upon su rveys ,  effluent da t a ,  and  calculations a s  n e c e s s a r y ,  Doclirnentaiion shall  
s h o w  t h a t  t h e  total effective d o s e  equivalent to t h e  individual likely t o  receive the  
highest  d o s e  d o e s  not  exceed  t h e  d o s e  limit. 

6.4 Administrative Limits for  Occupationally Exposed Adults 

Administrative limits a re  used to control d o s e s  t o  insure  t h a t  regulatory limits a re  
not  e x c e e d e d  and tha t  occupational exposures  are  maintained a s  l o w  a s  is 
reasonably achievable .  The  administrative limits a lsa  s e r v e  t o  alert health physics 
personnel to practices or t rends  in t h e  work envi ronment  tha t  a r e  resuking in 
additional or excess ive  exposure  t o  individuals. The company  goal is tha t  no  
individual shall exceed  the  administrative limits. 
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S E G  Administraiive Dose Limits for Occupationally Exposed Adults are  a s  follo\*\.s: 

I .  T E D E  of 500 mrem per year  i f  d o s e  for t h e  current year  has  not been 
determined (no d o s e  extension permitted.)  

2 .  T E D E  of 4000 mrem per year .  

3 .  TEDE of 1000 mrem in a n y  calendar  quarter ,  or a TODE of 10,000 
mrem in a n y  calendar quarter,  whichever  is more  limiting. 

4. Eye ( lens)  d o s e  equivalent ( L D E )  of 3,000 mrem in a n y  calendar  
quarter .  

5 .  Shal low d o s e  equivalent (SDE)  (skin or extremity)  of 10,000 mrem in 
a n y  calendar  quarter.  

Administrative d o s e  limit ex tens ions  for occupationally exposed  adul ts  will be  
considered w h e n  written justification for  the  need to  ex tend  t h e  individual's d o s e  
limit is provided by t h e  individuals' supervisor .  Ppproval  by t h e  RPM is required 10 

exceed  quarterly administrative limits (up  t o  but  not  exceeding  4,000 mrem TEDE 
annual  limit). Extensions shall not  b e  permitted w h e n  d o s e  for t h e  cur ren i  year has  
not been determined.  Approval by t h e  Radiation S a f e t y  Corrimittee (VP, RE&DS or 
ALARA Commit tee  for field projects) is required to authorize a n  individual io receive 
more than  4,000 mrem in a year  ( T E D E ) .  

S E G  Administrative Dose Limits for Minors shall be  controlled s o  a s  not  t o  exceed  
10% of t h e  administrative limits for occupationally exposed  adul ts .  

6.5 Planned Special  Exposures  

The regulations allow licensees to authorize adult  worker d o s e s  in addition to and  
accounted  for separately i i om t h e  occupational d o s e  limits in Sect ion 6 .2 .  These  
d o s e s  fall under  t h e  regulatory ca tegory  of Planned Special  Exposures  (PSE). PSE'S 
are  only allowed in exceptional s i tuat ions w h e n  t h e  atTornatives tha t  might avoic' 
t he  higher exposure  a re  no .  available or impractical. It is S E G  policy not T O  ulilize 
t h e  PSE provisions of t h e  regulations.  
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6.6 Determination of Prior Occupational Exposure 

The  occupational d o s e  during the  current  year shall be  determined and an  a t lempt  
shall be  made  to obtain records of lifetime d o s e  for all personnel  w h o  are  likely io 
receive a d o s e  in excess of 10% of t h e  annual d o s e  limit. Records shall be  kept of 
a t t e m p t s  to obtain lifetime d o s e  history,  including t h e  name ,  address ,  da t e ,  and 
r e sponse  of t h e  individual con tac t ed .  If t h e  lifetime d o s e  history canno t  be 
obtained from t h e  current or most  recent  employer ,  e a c h  prior employer shall be 
con tac t ed  individually based  u p o n  information supplied by the individual. 

T h e  prior d o s e  history shall be  documen ted  on Form R H S  8-1 H, or equivalent. The 
record shall s h o w  e a c h  period 'in which t h e  individual received occupational d o s e  
and  shall be  s igned by the individual w h o  received t h e  exposure .  For e a c h  period 
for which a report  was obtained,  t h e  d o s e  shown o n  t h a t  report shall be  used in 
preparing Form RHS 8-1H. For any  period in which a report  was not obtained,  a 
writ ten notation shall be placed in Form R H S  8-1 H indicating the  periods of time for 
which da ta  a re  no t  available. 

As a record of lifetime cumulative radiation d o s e ,  a n  up-to-date  Form R H S  8-1H, 
or equivalent,  s igned by the individual and counters igned  by t h e  current or most  
recent employer  shall be acceptab le .  

The lack of prior year  d o s e  records shall  not be t h e  basis  for a n y  restriction on The 
annual  d o s e  a n  individual may receive.  

As a record of current  year  dose ,  a wri i ten,  s igned s t a t e m e n t  from t h e  individual 
or the most  recent employer may b e  a c c e p t e d .  This s t a t e m e n t  shall not include 
es t imated  d o s e s  for time periods for which  a final d o s e  value should be  availsble. 

Prior d o s e  reports  may be  obTained by letter or elecironic means  ( e .9 .  ?ex) ,  
however ,  i f  t h e  authenticity of the  da;a c a n n o t  b e  ascer ia ined  or t h e  reliabilily is 
quest ionable ,  writ ten verification shall be reques ied .  Orally t rap nitted dose  
reports  shall not  b e  accep ted .  
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Any period for which the  prior d o s e  is noi  obtained mus i  b e  noted on The Form SES 
8-1H or equivalent.  In establjshing t h e  remaining allowable dose  for the  current 
year ,  a s s u m e  that  t he  individual received 1 .25  rem ( T E D E )  in each  quarter for which 
records sre unavailable and t h e  individual w a s  engaged  in activities t ha t  may have  
resulted in occupational exposure .  Do not record the  a s s u m e d  dose values on t h e  
Form RHS 8 - 1 H .  

Records o n  Form RHS 8-1 H shall be  retained until the Department  terminates  e a c h  
pertinent l icense requiring this record. All records used in preparing Form R H S  8-1 H 
shall be  retained for a t  least  10 yea r s  after license termination. 

6.7 Personnel Monitoring for Exte.rnal Radiation 

Regulations require the use of individual monitoring dev ices  for any  adult ,  minor, 
or embryo/ fe tus  likely to receive a d o s e  in e x c e s s  of 10 percent  of the  limits for 
occupat ional  exposures  t o  s o u r c e s  external t o  the body.  

All individuals entering a Restricted Area shall b e  considered occupationally 
exposed  and  shall be monitored by issuance of personnel monitoring equipment  
(e.9. Film badge,  TLD, or pocket  dos imeter )  unless a prospect ive a s s e s s m e n t  h a s  
determined tha t  t h e  individual is not  likely to  receive a d o s e  in e x c e s s  of 10% o f  
t he  limits for occupational exposure  (monitoring is not required) .  dosimetry.  

Primary dosimetry shall be proc2ssed  by a laboratory or vendor  maintaining 
accredi ta t ion by t h e  National Voluntary Laboratory Accreditation Program (NVLAP). 
In addition, primary dosimetry dev ices  shall be capable  of measuring t h e  d e e p  d o s e  
equivalent  (DDE) a t  a tissue d e p t h  of o n e  cent imeter ,  measuring the eye  d o s e  
equivalent  (LDE) a t  a t issue dep ih  of 0.3 cent imeter ,  a n d  capable  of measuring the 
skin d o s e  equivalent (SDE) a t  a t i s sue  d e p t h  of 0.007 cent imeter .  
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Personnel monitor ing equipment shall be placed a t  :he location o n  the  body 
expected t o  receive t h e  highest who le  body exposure. \"hen exposure condil ions 

will le24 t o  relatively uni form who le  body dose (deep dose equivalefit), the 

dosimeter shall be worn  on the f ron t  o f  the body be tween the neck and waist .  I f  
exposure condi t ions wi l l  lead t o  non-uni form dose t o  the who le  body, the dosirneier 
shall ei ther be moved to  the body  locat ion of highest dose or multiple dosimeTers 
shall be w o r n  a t  body  locations w h i c h  will include the point  o f  the  highest dose t o  

the who le  body .  When the principal source of  radiat ion is near the  foot, Dlace the  

dosimeters just  above the knee t o  mon i to r  an adul t  for who le  body dose (deep dose 
equivalent) . 

Individuals work ing  in  the cont io l led area that  are no t  required t o  be monitored (i.e. 

no t  l ikely t o  exceed 10% of  the applicable dose limits) shall be subject t o  the do re  
limits for  indiv idual  members o f  the  public. 

Individual moni tor ing is not  required outside the  Restr icted Area, except for 
individuals performing duties tha t  m a y  directly result in occupat ional  exposure (e.g. 
surveying a vehicle carrying radwaste) .  

I f  a prospect ive assessment determines that external moni tor ing is not required and 
a subsequent evaluation indicates tha t  personnel rnoni ioring is required, the  

unmoni tored dose shall be est imated and recorded in the  individuals record and 
indiv idual  moni tor ing shall be init iated. 

Current year dose shall be documented prior t o  issuing primary dosimetry to  
personnel l ikely t o  exceed 10% of t he  applicable annual dose limit. In addition, an 
a t tempt  shall be made t o  document  l ifetime dose for those individuals; however,  
a pr imary dosimeter may be issued wh i le  await ing l ifetime dose history information 
requested f r o m  previous employers.  

Primary dosimeters shculd be processed month ly  o r  as directed by  the RPTJ or 

S S H O  a t  field projects,  F:im -y Sosimetry shall be moni tored for contaminai ion 

w h e n  col lected for processing. Pr imary dosimeters shall be processed under the 
fo l lowipg c i r cum :antes: 

1. A f te r  rou i ine badge exchange. 

2. W h e n  individual monitor ing is no  longer required. 
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3. Upon employment  termination. 

4. When  secondary  dosimeter  readings for a n  individual are  unzvailable, 
unreliable, or suspec t ,  s n d  subsequen t  investigations indicate that  significzni 
exposure may  have  been received. 

5 .  When  over-exposure of a n  individual has  occurred  or is suspec ted .  

6.  W h e n  special ,  non-routine c i rcumstances  (e .g .  declared presnant  w o m a n )  
c a u s e  t h e  need  for knowledge of a n  individual's current  official dose .  

. .. 

7. As directed by t h e  RPM or SSHO a t  SEG field projects .  

Lost personnel  monitoring equipment  shall be  reported immediately. An exposure  
investigation shall be  performed in acco rdance  with sec t ion  6.19. 

When  both primary and  secondary  dosimetry a r e  i ssued ,  t h e  secondary  dosimeter  
shall be  worn  in c lose  proximity to  t h e  individual's primary d.osimeter t o  facilitate 
comparis..ins of results.  If no  prim.:ry dos imeter  is required, the  secondary  
dosimeter  should be  worn on the  front of body b e t w e e n  the  neck and  t h e  wais t .  

Secondary  dos imeter  d o s e s  shall be  logged for e a c h  en t ry  or exit of t h e  Restricted 
Area w h e n  t h e  secondary  dosimeter  is used a s  t h e  sole d o s e  monitoring device.  
Secondary  dos imeter  d o s e s  shall a lso be logged for all entr ies  and ilxits made  under 
a RHWP (i.e., RCA's). Secondary  dosimetry issued to  monitor exposures  t o  visitors 
shall b e  read a n d  t h e  results recorded.  

Lost or off-scale  secondary  dos imeters  shall b e  reported t o  the  health physics 
control point or o ther  health physics  personnel immediately.  

6.8 Visitors 

Visitors a r e  n g t  subjec t  t o  individual monitoring, record keeping, and reporting 
requirements  of T e n n e s s e e  Regulations,  Chapter  1200-2-5.  kiowever, they  shall 
b e  issued a s e c o n d a r y  dosimeter  for verification purposes .  A permanent  record 
shall be  maintained of t h e  individual's secondary  dos imeter  readinss  to docurnen; 
t h a t  cionitoring w a s  not required. 
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Visitors shall b e  escorted by a qualified escort  or under  t h e  direct observaTion of a 
qualified escort a t  all t imes while in the  Restricted Area.  Visitors shall only perform 
work  in The RCA when escorted and  all qualifications for en t ry  into the  a rea  z s  a 
visitor a r e  met .  

Visitors shall no t  receive dose  greater  then 100 mrem during the current  year  a t  
SEG facilities without prior approval, in writing, by t h e  RSO or RPM. 

For group tours not entering t h e  RCA, it is not  required to issue a secondary  
dos imeter  to e a c h  member  of the tour, provided t h a t  all members  of the  tour will 
remain in t h e  s a m e  vicinity. However ,  no more t h a n  five members  of t h e  tour shall 
be  ass igned  to a single dosimeter .  Dose recorded by the dosimeter shall b e  
appropriately assigned t o  each  member  of t h e  tour. 

If a visitor later becomes  a n  employee,  then  d o s e  received a s  a visitor shall be  
added  to the individual's annual d o s e  record for t h e  cur ren t  year .  

6.9 Multiple Primary Dosimeters (Multibadging) 

Multiple primary dosimeters  (muitibadging) shall be  issued to monitor whole body 
external d o s e  whenever  of t h e  following conditions exist:  

1 .  Exposure ra tes  to  different par ts  of  the  whole body a re  likely t o  vary by more 
than  100 mrem/hr.  Evaluations of worker  habi ts ,  working positions, and t h e  
work itself :.hould be  considered in evaluating t h e  non-uniformity of t h e  
d o s e .  

2 .  Exposure rates  in t he  work area  a re  generally grea te r  t h a n  1 0 0  mrem per 
hour.  

3 .  It is likely tha: a deep  d o s e  equivalent in e x c e s s  of 300 mrem will be  
received.  

Primary dkJsimeters shall be placed only a t  the  s t anda rd  multibadge body Ioc-" ol ions .  
The s t anda rd  multibadge body locations are  e a c h  a rm a b o v e  the  e lbow,  each  leg 
a b o v e  t h e  knee ,  t h e  f ront  and back  t r u n k  sur faces ,  h e a d ,  and gonads .  A secondary  
dos imeter  shall be  issued and placed with each  primary dosimeter .  The  individual's 
"regular" whole  body primary dosimeter  shall not  b e  worn  in a multibadge s e t .  
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The record Lvhole body dose shall be  based on  the highest result from The 

mult ibadge set. The highest result is summed w i t h  the regular whole body primary 
dosimeter for  the  monitoring peri..d. 

Reduct ion or discontinuance of  mult ibadging shall be performed as dete, mined by  
the  RPM or SSHO based on an evaluation o f  personnel monitor ing results. 

6.10 Extremity Moni tor ing 

Extremity moni tor ing shall be required whenever an  individual is likely t o  receive an 
ext remi ty  dose tha t  exceeds’ 10 percent of the quarter ly administrat ive l imit. In 
high ext remi ty  dose rate fields, handl ing tools should be used wherever possible t o  
reduce the  dose to  extremities. When  required, ext remi ty  dosimeters shall be 

placed as close as practical t o  the  source of exposure w i thou t  restricting the  use 
of the ext remi ty .  It is important t o  place the  dosimeter o n  the  side o f  the hand or 
w r i s t  facing t h e  source. 

The dose received by  each appendage shall be separately determined and compared 

t o  the  regulatory exposure l imit. However ,  for  normal record-keeping purposes, 

only the  higher dose received b y  the  r ight  or left appen?age shall be recorded. The 
dose t o  the skin of t he  extremit ies shall be considered ext remi ty  dose. 

6.1 1 Skin Moni tor ing 

Skin dose rates should be minimized as much as practicable by shielding or 

decontaminat ion.  The non-penetrat ing radiat ion energies and dose rates should be 

determined and sufficient protect ive c lo th ing should be used t o  pr-.vent substar,:ial 
skin doses. 

The shal low dose equivalent t o  t h e  skin f rom external radiat ion sources is 
moni tored by  the  primary dosime;er. The primary dosimeter may  be placed in 2 thin 

plastic bag t o  protect  it f rom contaminat ion,  bu1 the  b e t a  w i n d o w  shall be kcp t  
facing a w a y  f rom the body at  all t i m e - .  The pr imary dosimeter shall no t  be worn 

inside ant i -contaminat ion c lo th ing or placed in pockets  w h e n  any bare skin is 
exposed t o  beta radiation. 

The shal low dose f rom contaminat ion shall be calculated for the highest exposed 
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squa re  cent imeter  area of skin.  The  recording level of s k i n  d o s e  fro- 
contamination shall be 100 mr'em. Doses below This level a re  not  recorded in t h s  
permanent  dosimetry record. The  skin d o s e  from hot particles will be  included in 
t h e  dosimetry record along with t h e  s k i n  or extremiiy d o s e  from other  sources .  In 
determining whe the r  applicable d o s e  limits a r e  exceeded ,  t h e  d o s e  from hot  
particles will not  be  added  t o  skin d o s e  from Jther sources, nor will hot parTicle 
exposures  from different particles b e  su: . imed unless t h e  different particles result 
in d o s e s  to t h e  s a m e  one  square  cent imeter  of skin.  

6.12 Internal Exposure Monitoring 

Internal monitoring shall be . 'performed by in-vitro andlor  in-vivo monitoring 
me thods .  In-vitro monitoring (urinalysis or fecal analysis)  shall be used to monitor 
tritium, carbon-  14, uranium and t ransuranic  radionuclide concentrat ions and their 
elimination ra tes  from t h e  body. In-vivo monitoring (whole  body counting or lung 
count ing)  or in-vitro may b e  used t o  monitor personnel for radionuclides tha t  emit 
g a m m a  rays or x-rays.  Internal monitoring shall b e  performed for all project 
employees  unless  a prospective a s s e s s m e n t  h a s  determined t h a t  monitoring is not  
required. 

Baseline in-vivo and/or  in-vitro monitoring shall be  performed for all SEG employees 
subjec t  t o  occupat ional  exposure upon initial employment .  Baseline in-vivo and/or  
in-vitro b ioassay  shall be performed for  all non-SEG employees  subject  t o  work in 
the RCA. In addition, bioassay sampling shall be  performed on all Declared 
Pregnant  W o m e n  a t  t h e  time of declaration. 

Monthly random in-vivo and/or in-vitro b ioassay  samples  shall be  obtained and  
analyzed for approximately ten  percent  of all project employees  issued primary 
dosimetry.  In addition, in-vivo and/or  in-vit;o b ioassays  shall be  performed a t  least  
annually for  all personnel issued primary dosimetry.  T h e s e  samples  shall be 
analyzed for t h o s e  nuclides t o  which the  individual may have  been exposed .  

In-vivo and/or  in-vitro biozssay sampling shall be  performed wheneve r  a n  intake 2 
10 DAC hours  may have occurred during a 7 consecut ive  d a y  period based on air 
sampling d a t a ,  acc ident  conditions,  equipment  failure, external  contamination, or 

other  condi t ions.  Special bioassay samples  will b e  obta ined ,  based on facial 
contaminat ion,  nasal smear s ,  air sampling d a t a ,  e t c . ,  a s  directed by t h e  RPTVI or 

SSHO. 
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In-v ivo and/or in-v i t ro bioassay shall be performed upon termina;ion of ai l  

individuals w h o  have been issued a primary dosimeter. Such monitoring shal l  be 
performed whenever possible, bu t  in cases o f  vLrorker termination it is based Gpon 
worker cooperation. 

Waiver of  internal monitoring requirements can be approved o n  a case by  case 
basis, provided the  basis for the  waiver is documented in wri t ing.  

6.13 Declared Pregnant Woman (DPW) xposure Policy 

Based o n  recommendations o f  the National Counci l  o n  Radiation Protection and 

Measurements (NCRP) and on regulatory requirements, controls are established for 

the  protect ion o f  the  embryo/fetus c .Iring a female workers pregnancy. These 
controls shall ensure compliapce w i t h  regulatory requirements and protect  the r ights 
o f  the female worker.  

Declaration o f  pregnancy is entirely a t  the discret ion o f  the  w o m a n  (medical proof 
is no t  required). To declare pregnancy, the  w o m a n  shall . inform the RPM, in 

writ ing, o f  the  pregnancy and an estimated date o f  conception so that the 
estimated dose to the embryo/fetus prior t o  declarat ion can be determined. A 

w o m a n  m3y w i t h d r a w  her declaration o f  pregnancy a i  any t ime and for any reason 
b y  noi i fy ing her supervisor or manager in wr i t ing.  A n y  w o m a n  w h o  dozs not 

declare her pregnancy shall be subject t o  the normal occupational dose limits and 

shall n o t  be subject  t o  special controls or t reatment w i t h  respect . a  work 

assignments involv ing exposure t o  radiation even if she is pregnant. 

SEG shall ensure the  dose to  the  embryo/fetus does no t  exceed regulatory limits 

due t o  occupational dose during the  pregnancy, Efforts shall be made t o  ..void 
subs:antial variat ion above a un i form month ly  exposurb rate t o  the embryo/feTus 
o f  a declared pre f ian t  woman (e.g.  exposures above about  55  mrem in any mon ih  
should be avoided),  

A DP\Y shall no1 be permitted t o  enter airborne radioaci iv i ty 2reas nor be assigned 
t o  tasks wh ich  could lead to  internal radionuclide intakes. In addition, a DPW shall 
no t  be assigned t o  work  in a high radiation arcs. 

A n y  DPW subject t o  occupational exposure shall be issued a primary dosimeTer & 
a seci;ndary dosimeter. 
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6.14 Medical Radionuclide Intakes 

Occupat ional  exposure  does  not include exposure  d u e  to medical administration o f  

radionuclides. Therefore, individuals shall inform the R P M  or SSHO prior to  eniering 
t h e  Restricted Areas  when medical t r ea tmen t s  involving radionuclides have  been 
adminis tered.  

After being informed of a medical intake,  documenta t ion  should be  obtained,  
s igned by t h e  individual stating the d a t e  of t rea tment ,  radionuclide used ,  amoun t  
of intake,  a n d  medical procedure.  An a s s e s s m e n t  should be  performend t o  
de te rmine  w h a t  w o r k  restrictions may  be  necessa ry  until t h e  medical radionuclides 
h a v e  cleared to avoid problems with frisking/portal monitors,  exposure  t o  co- 
workers, or exposure  to external dosimeters .  

Individuals should be reassigned t o  a r e a s  outs ide the Restricted Area (i.e. controlled 
a r e a s )  until t h e  administered radionuclide is eliminated from the body t o  t h e  ex ten t  
t h a t  it will no t  significantly a f f ec t  dosimeter  m e a s u r e m e n t s  or expose  members  of 
t h e  work force. Before allowing the  individual a c c e s s  t o  t h e  RCA, an  in-vivo or in- 
vitro sample  shall be obtained t o  documen t  t h e  current  body burden.  In-vivo or in-  
vitro sampling should continue periodical!y until t h e  body bu:den stabilizes or is no 
longer measurable .  

6.1 5 Internal Dose  Assessmen t s  

An individual's internal dose  should normally b e  determined using the  methodology 
provided in EPA 520/1-8-020 (Federal Guidance Report No. 11 ) .  This report lists 
t h e  d o s e  equivalent per unit intake.  T h e s e  values  shall be  used directly a f te r  
convert ing f r o m  sieverts per becquerel  t o  rem per microcurie (Sv/Bq x 3.7 x 1 O5 = 

rem/uCi) .  

Organ-specif ic  commi;ted d o s e  equivalents shall be  calculated when the  commit ted 
e f f ec t ive  d o s e  equivalent e x c e e d s  1 rem or i f  a n  overexposure  has  occurred.  I f  t h e  
CEDE is less than  1 rem and no  overexposure  h a s  occurred, the  50 rem 
nons tochas t ic  organ limit canno t  be  exceeded .  The  methodology p:esented in 
Federal Guidance Report No. 11 may be  used to calculate  organ-specif ic  com;nitted 
d o s e  equivalent .  

Each occupat ional  intake of radioactive material a t  S E G  facilities tha t  is confirmed 
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by a positive bioassay result shsll  be inves1igs:ed and  a n  es;imate of t h e  ini:izl 
intake shall b e  performed based o n  s t anda rd  reTention models .  I f  t h e  es t jmaisd  
intake is less t h a n  10% of the ALI, any  significanl ( 2  10 mreml internal dose shall 

be  entered into the individual d o s e  records,  and  no  further bioassay measu remen t s  
a re  necessary .  If t h e  estimated intake is grea te r  t h a n  10% of the  ALI, additional 
bioassay or o the r  rr,onitoring may be  performed t o  determine t h e  radionuclide 
distribution a n d  retention pat terns .  W h e n  radionuclides with long ef fec t ive  half- 
lives (Class  Y) are internally deposi ted,  t h e  recording and  reporting of the  internal 
dose may  b e  delayed for periods up to 7 m o n t h s ,  un less  otherwise required by 
1200-2 -5 - .  1 4 1  or 1200-2-5- .  142, to permit t h e  additional bioassay measu remen t s  
essent ia l  to dose as ses smen t .  

. -. 

Models and  m e t h o d s  for performing internal intake e s t ima tes  and  d o s e  a s s e s s m e n t s  
shall b e  approved  by t h e  RSO. The results of all intake/dose a s s e s s m e n t s  shall be  
approved  a n d  permanently retained with t h e  individual's d o s e  records.  
A s s e s s m e n t s  of d o s e  resulting from internally deposi ted radionuclides shall be  
based  upon b ioassay  measurements  of internal radioactivity wheneve r  possible. Air 
sampling d a t a  m a y  be  used in addition to b ioassay  measu remen t s  for internal dose 
a s s e s s m e n t .  

9 
Affected individuais shall sign d o s e  a s s e s s m e n i s ,  verifying t h a t  any  information 
t h e y  provided was accura te  and  That t h e  relative significance of t h e  dose  received 
h a s  b e e n  explained to them.  

6.16 Summat ion  of Internal and  External D o s e s  

Internal a n d  external  doses shall be s u m m e d  wheneve r  positive d o s e s  a re  
measu red .  The d o s e  to the  lens of t h e  e y e ,  skin,  a n d  extremities are not inc!gded 
in t h e  summai ion .  Compliance with t h e  summat ion  shall be  demonstraiEd b y  
showing  t h a t  o n e  of t h e  following condi t iqns are met :  

1 .  The d e e p  dose equi\;alent divided by  5 rem p lus  t h e  s u m  of the  fract ions o f  
t h e  inhalation ALI values for each radionuclide d o e s  not  exceed  unity. 

2 .  The d e e p  dose equivalent divided b y  5 rem plus t h e  total number o f  DAC- 
hours  for all radionuclides divided by  2000 does not  exceed  unity. 

3. The d e e p  d o s e  equivalent divided by 5 rern plus t h e  s u m  of t h ?  commit ted 
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ef fec t ive  d o s e  equivalents io 811 significantly irrsdiaied o rgacs  or t i s sues  
divided by 5 rem d o e s  not  exceed  unity. An org..jn or t issue is deemed io b e  
significan7ly irradiated i f ,  for t h a t  o rgan  or tissue, t h e  commit ted efiecTive 
dose equivalent is greater  t h a n  10 percent  of t h e  maximum commixed  
ef fec t ive  dose equivalent for a n y  organ  or t issue.  

Intakes through w o u n d s  or skin absorpt ion shall b e  eva lua ted  and ,  to  the  ex ten t  
practical, accoun ted  for in sumrr;ation of internal and  external  d o s e s  independent  
o f  intakes  by ingestion or inhalation. The  intake through intact  skin is already 
accoun ted  for in the  DAC for hydrogen-3  (tritium) a n d  does not  need fur ther  
evaluation. 

. .. 

6.17 External Dose  Assessments 

T h e  results of primary and  secondary  dos imeters  shall b e  compared  monthly a n d  
a n  investigation conducted  wheneve r  t h e  d o s e  indicated by  either t h e  primary 
dos imeter  reading or the s u m  of all s econda ry  readings for t h e  corresponding 
exposure  period is greater  then  300 mrem a n d  t h e  pe rcen t  difference be tween  
primary and  secondary  readings e x c e e d s  25 percent .  

Dose  a s s e s s m e n t s  shall b e  reviewed and  approved  by t h e  RPNl prior to assigning 
a dose other t h a n  tha i  measured  by a primary dosimetry device.  The iTr:-'ividual 
should sign t h e  dose a s s e s s m e n t  verifying t h a t  t h e  information provided by t h e  
individual is a c c u r a t e  (if  t h e  individual did no t  prov;.le a n y  information, a s ignature  
is not  required) .  The  results of t h e  dose a s s e s s m e n t  shall be entered into the 
dosimetry record s y s t e m  and  a c o p y  of t h e  a s s e s s m e n t  placed in t h e  individual's 
exposure  history file. Dose  a s s e s s m e n t s  shall include a n y  contribution f rom 
airborne radioactivity. 

Dose  a s s e s s m e n t s  should alsa  include t h e  following a s  applicable:  

1. Results of dosimett.1-s worn  by  other individuals working in t h e  s a m e  work 
area under  similar exposure  condi i ions during t h e  s a m e  exposure  period. 

2 .  Calculations based  o n  measu red  d o s e  ra tes  and  t h e  es t imated  time s 9 e n t  in 

t h e  v.ork a rea  by t h e  individual involved. 
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3.  Results of olher  dosimeters vb/orn by  t h e  individual during the  s a m e  expcsclre 
period s u c h  a s  secondacy dosimeters .  

4. Test ing damaged  or potentially inaccura te  dos imeters  t o  ensure  the device 
is operational prior t o  returning it t o  service or t o  determine i f  the device 
failed. 

5 .  If multiple whole body dosimetry is used ,  assigning t h e  worke the  highest  
d o s e  a n y  single whole body par t  receives  within t h e  reporting period. 

6 .  For primary to secondary  dosimeter  discrepancies,  interviewing the worker 
to identify possible c a u s e s  for the discrepancy s u c h  a s  not wearing the  
dos imeters  close toge ther  in fields with large gradients ,  not  wearing the  
primary or secondary  dosimeter  for o n e  or more job entr ies ,  or other  c a u s e s .  

7 .  Investigation of survey da ta  and comparisons of resul ts .  

8 .  Evaluation of dosimetry QA program da ta .  

9. Evaluation of all areas/RHWP's en tered  by the  individual. 

6.1 8 Exposures  Exceeding A n n u a l  Dose Limits 

The  RPM or SSHO shall initiale a n  investigation to  de termine  the c a u s e  for  all 
ins tances  w h e r e  SEG administraiive d o s e  limits a re  exceeded  without prior 
authorization. A c o p y  of the  investigation report shall be  s e n t  t o  the RSO, to the  
Radiation Sa fe ty  Committee,  t o  t h e  site Project Manager  a n d  t o  the  individual's 
exposure  record .  

If it is s u s p e c t e d  or recognized t h a t  a n  individual h a s  exceeded  the  annual 
regulatory limit, a n  investigation shall b e  initiated im: nediately. The objective of the  
initial investigation shaii !?e to establish t h e  sequence  of e v e n t s  resuliing in t he  
exposure  a n d  The level o f  d o s e  received. The individual shall not be  allowed t o  
en ter  a Restricted Area until t he  investigation has  been comple ted .  If t he  exposure  
e x c e e d s  regulatory limits, ihe RSO shall a l so  perform i.:n investigation in accordance  
with t h e  A s s e s s m e n t  Program. 
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The State o f  Tennessee shall be noti f ied under the  fo l lowing circumsTances: 

1. Immediately i f  an  individual received or  m a y  have received a to ta l  effect ive 

dose equivalent o f  25 rems or more, an  eye  dose equivalent o f  7 5  rems or 
more, o r  a shal low dose equivalent t o  the  skin or  extremit ies o f  250 rads or 
more, or a release of radioactive material such tha t  a n  individual could have 
received an  intake o f  5 ALI in 24 hours. 

2. Wi th in  24 hours if an individual received o r  m a y  have received in a period o f  

24 hours  a to ta l  effect ive dose equivalent exceeding 5 rems, an eye dose 

equivalent exceeding 15 rems, or a sha l low dose equivalent t o  t h e  skin or  
extremit ies exceeding 50  rems, or  a release of  radioactive material such tha t  
an individual could have received a n  in take exceeding 1 ALI. 

6.1 9 Routine Personnel Exposure Reports 

Annual  exposure reports are n o t  required to be submi t ted  t o  the  State o f  
Tennessee, however,  an annual preparation o f  Form RHS 8-2C is required. This 

completed f o r m  shsll be available for  rev iew  by regulatory personnel b y  April 1 o f  
t h e  follo.ving year. 

An annual summary report of the individual radiat ion dose received at  S E G  facilities 

shall be sent  t o  each worker who was issued primary dosimetry during a calendar 

year b y  Apr i l  1 o f  the  fol lowing year. 

W h e n  requested by an individual, a w r i t t en  exposure repor t  shall be provided to  
each such individual within 30 days o f  t he  request o r  w i th in  30  days o f  exposure 
determination, whichever is later. 

6.20 Radiation Exposure Record Keeping 

Records of  individual n;oi;itoring shall be  kep t  in accordance wi;h the  instruct ions 

o n  Form RHS 8-2C,  or clear and legible records containing all information required 
by RHS 8-2C.  These records shall be  updated at  least annually. 

Al l  radiat ion exposure records shall use the  units curie, rem, rad, or multiples 

thereof and shall clearly and specifically indicate the  quanti t ies (e.g.  deep dose 
equivalent) and units (e.g.. rem or  rnrem) o f  all recorded values. 
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Records of embryol fe tus  d o s e  shall b e  maintEined wi th  those o f  the  mother ,  end 

t h e  declaration of  pregnancy. ;’ 

6.21 Privacy Protection 

Personnel radiation exposure  records shall b e  maintained in locked, fireproof file 
cabinets .  A c c e s s  by other  personnel shall b e  authorized by  t h e  R P M  or SSHO only 
for legitimate bus iness  needs .  
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7.0 INSTRUMENTATION PROGRAM 

7.1 Section Overview 

Many different  t ypes  of radiological measu remen t  instrumentation are  utilized a t  
S E G  for radiation support  purposes .  This sec t ion  a d d r e s s e s  the  requirements for 
implementation of an instrumentation program. The  program shall include criteria 
for inventory,  contiol ,  calibration, operation, r e sponse  tes t ing ,  maintenance,  repair, 
quality control,  and  quality a s s u r a n c e  of radiation protect ion instrumentation and 
equipment .  The  criteria shall ensure compliance with S t a t e  of Tennessee  
regulations and SEG policies and  shall conform,  to t h e  ex ten t  practicable, with 
applicable industry s tandards; .  

7.2 Instrument  Inventory and Control 

Issue, control and  accountability of radiation protection instrumentation shall be  
performed in accordance  with established procedures  a n d  shall be  consis tent  with 
regulatory requirements.  In addition, equipment  issue, control ,  and accountability 
should confo rm to industry s t anda rds  and  guidance .  

A sufficient inventory and variety of operable and  calibrated portable, semi-por:able 
and  fixed radiological instrumentation shall b e  establ ished and  maintained t o  sa t i s fy  
t h e  following considerations:  

1. Effective meas :  rement  of radiation exposure  and  control of radioactive 
material with equipment  appropriate t o  enable  t h e  a s s e s s m e n t  o f  gamma,  
be ta ,  alpha and neutron radiation a t  t h e  energ ies  and  intensities anticipated.  

2. Maximum number of personnel and  sepa ra t e  work areas  requiring 
surveil lance.  

3 .  Frequency  and tyFe!s of  su rveys  or measu remen t s  required to support  normal 

and  anticipated activities. 

4. Allowance for repair and  calibrations. 

5. Effor ts  to minimize de lays  in personnel a c c e s s  and  eg res s  from radiolosically 
controlled a reas .  
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Equipment shall be identified and t racked by  means  of a serialized invenrory 
sys t em.  As a minimum, th is  in6entory should provide a distinct identifying number,  
t he  most  recent  calibration da te ,  the nex t  calibration d u e  d a t e ,  and the location o f  
t h e  instrument  (ou t  for repair, ready i ssue ,  e t c . ) .  Issuance and  return of radiaTion 
protection instrumentation shall be documen ted .  

A maintenance  history program, keyed by instrument  identification number,  shall 
be  developed and  maintained to t rack t h e  main tenance  a n d  repair history of each  
instrument.  fnstruments  t ha t  are  broken,  fail the r e sponse  tes t ,  or require 
calibration shall b e  tagged  out-of-service.  Out-of-service instruments shall be  
segrega ted  from operable instruments  and  placed in a des igna ted  location until t h e y  
c a n  be  repaired and/or  calibr-ated. 

7.3 Calibration 

Calibration of radiation monitoring, count ing a n d  air sampling instruments shall be  
performed in acco rdance  with ANSI N323-1978, "Radiation Protection 
Instrumentation Test and Calibration" and  shall be  performed in accordance  with 
specific wri t ten procedure.  In addition, calibration shall b e  consis tent  with 
regulatory requirements  and should conform to  industry s t anda rds  and guidance.  

All ins t ruments  shall be calibrated prior to  first use, following a n y  repair, 
main tenance ,  or modifications tha t  could a f f e c t  calibraiion, and  af te r  failure of a 
r e sponse  test requiring ad jus tments  or repair t h a t  could a f f ec t  calibration. 

The calibration frequency for portable radiation monitoring instruments  and portable 
air sampling equipment  shall be  a t  least  every  6 mon ihs .  Semi-portable (e .g . ,  
cont inuous  air monitors,  personnel contaminat ion monitors)  and fixed (e. g., count  
room/laboratory instrumentation, portal monitors)  instrumentation shall be 
calibrated a t  least  annually. 

Offsite calibration of radistion protection instrumentat ion by a n  approved vendor 
is acceptab le  if calibration certification is supplied by t h e  vendor inc luding  
traceability of calibration sources  and s u c h  calibration certification is reviewed for 
comple t eness  and  accuracy  prior to use of the instrument .  
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Radiation protection instrumentaiion and  laboratory anafysis equipment shall be 
calibrated using National Institute of S tanda rds  znd Techrlology (NISTI traceable 
sou rces ,  or equivalent.  The  sources shall be of the  type ,  energy and g e o m e x y  
representat ive of the  radiation to be measured .  Calibrations shall be performed b y  

personnel t ra ined in the  use of applicable procedure and test equipment.  

Calibration procedures  should include, a s  appropriate:  

1 . Instrument  specification and  limitations 
2. Frequency  of calibration 
3. Description of operating se t t i ngdpa rame te r s  
4. Environmental limitations (if appropriate)  
5. 
6. 
7. Applicable drawings and  schemat i c s  
8. 

Procedural,  regulatory and  instructional references 
Required equipment  (e.g ,, sources, tools, jigs, test equipment )  

Calibration da ta  forms (including As Found/As Left da t a ,  instrument and 
source identification, char t s ,  c o m m e n t s ,  e t c . )  
Calibration tolerances and  response  to out-of-tolerance,  “ A s  F o u n d ”  da ta  9. 

7.4 Operarion a n d  Response Tests 

Operation of radiation monitoring, count ing and air sampling instruments shall only 
b e  performed by personnel qualified in the use of the instrument .  Additionally, 
operation shall b e  performed in acco rdance  with t h e  operational procedure for  e<,ch 
t y p e  of instrument  in use. Operation shall be  performed in accordance  with 
regulatory requirements and  s h o u l d  confo rm to  indus t ry  s t anda rds  and guidance.  
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Operation procedures  shall include response  iest requirements  and shEil be 
cons is ten t  wi:h ANSI N323-1578, “Radiation Protection lnstrumentaiion Tes: 2 n d  
C a I i b rat i o n . ‘I 

Oper j t ing  procedures  should include, a s  appropriate:  

1 .  User responsibilities 
2. Instrument  and de tec tor  description 
3. Precaut ions and limitations 
4. Preoperational and operational instructions 
5. 
6. 
7. 

identification of proper c h e c k  sources and  assoc ia ted  jigs 
Performance of r e sponse  test and/or  operational c h e c k s  
Methods  for documenting response  c h e c k s  

Response  tes t ing of portable radiation monitoring instruments  shall be performed 
and  documen ted  daily or prior t o  use on e a c h  scale t h e  instrument  is t o  be used .  
Any sca l e  not checked shall b e  clearly labeled. 

New a n d  special use instruments ,  w h o s e  use has not  been  proceduralized, shall not  
b e  used  for performance of documen ted  su rveys .  

7.5 Main ten rnce  a n d  Repair 

Main tenance  and  repair of radiation protection instrumentation shall be performed 
by qualified personnel or a n  approved  vendor ,  Only modifications approved by t h e  
ins t rument  vendor  should be  m a d e  to a n  instrument .  All maintenance and  repair 
shall be documen ted .  

7.6 Quality Con tro I/Quality Assu rance  

A Quality Control (QC! Program for counting instruments  shall be  established and 
maintained to ensure reliability of count ing results and  sensitivities. Q C  for 
count ing  instruments  shall be proceduralized and  shall be  consis tent  wilh ANSI 

N323-1978, “Radiation Protection Instrumentation T e s t  and  Calibration” e n d  
regulatory requirements .  In addition, QC should conform to industry s tandards  and  
guidance .  
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The QC Program should include for e a c h  count ing instrument ,  a s  appropriate:  

1. 
2 .  

Daily background and source  c h e c k s  and  assoc ia ted  control char t s .  
Ch i - squa re  tes t  during calibration to  verify variations in counting results are  
of a statist ical  nature.  

Maximum allowable background and  minimum count ing t imes necessary  to 
m e e t  a desired Minimum Detectable  Activity (MDA). 

3 .  Confidence level requirements.  
4. 

QC of portable  survey instruments shall be performed by t h e  use of preoperational 
and r e sponse  Ci ,ecks in acco rdance  with specific procedures .  

T h e  Quality Assurance  (QA)  Program shall be consis tent  with t h e  requirements of 
USNRC Regulatory Guide 4.15, "Quality Assurance  for Radiological Monitoring 
Programs (Normal Operations) - Effluent S t r eams  and t h e  Environment." 

Review and  evaluation of  t h e  instrumentation program shall be performed annually, 
a t  a minimum, to ensure  program effect iveness .  

P:!SITES\REDS\RSG\SEC7.2 7-5 REVISION 2 



8.0 9A'DIATION/HAZARDOUS W O R K  PERMIT P R O G R A M  

8.1 Sect ion Overview 

An RHWP is a documen t  or series of d o c u m e n t s  t o  inform individuals o f  i h e  
radiological and  non-radiological conditions tha t  exist  in t h e  work area and  :he 
s a f e t y  requirements  for t h e  job. This program descr ibes  initiation, preparation, 
approval ,  u se ,  and  termination of  RHLVP's. T h e  ALARA review process  is a n  
integral par t  of t h e  RHWP process  and  is performed prior t o  completing a RHWP. 

8.2 Reques t  and Initiation of RHWP's 

RHWP's are required for all activities performed in RCA's. J o b  Supervisors shall 
obtain a n d  comple te  RHWP reques ts .  RHWP reques t  forms should completely 
descr ibe  t h e  s c o p e  of work including all support ing t a sks  which  must  b e  performed 
in a RCA. 

T h e  RHWP reques tor  should provide a sufficiently detailed .breakdown o f  work  
hours  by t a s k  a n d  location s o  tha t  relevant man-rem es t ima tes  can  b e  de te rmined .  
T h e  reques tor  should include, a s  necessa ry ,  support ing information and  
documen ta t ion  s u c h  a s  work procedures ,  d rawings  and  d iagrams.  J o b  Supervisors  
shall rou te  t h e  completed RHWP reques t  to  t h e  appropriate  group or individual 
responsible  for RHWP PrepEration (Health Physics  personnel a t  SEG headquar:ors 
facilities; SSHO a t  SEG field projects) .  

The lead time required for t h e  submission of a n  RHWP reques t  is dependen t  on  t h e  

ant ic ipated exposure  commitment  for t h e  job .  RHWP reques ts  should b e  s u b m i x e d  
a s  far in a d v a n c e  a s  possible. Consideration should b e  given to  the  total man-rem 
t h a t  t h e  job m a y  entail, a s  it will affect  ? h e  t ime required for proper evaluaTion, 
prepara;ion, a n d  zpproval of RHWP's. 
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8.3 RHWP Preparation 

RHWP's shall contain the fo l lowing informat ion as applicable: 

1. 
2 .  
3. 
4. 
5. 
6 .  
7 .  
a. 
9. 
10. 
11. 
12. 
13. 
14. 
1 5 .  
16. 
17. 
18. 
19. 

Estimated man-rem for the activi ty. 

Actual  man-rem for the  act iv i ty ( to  be completed upon  task complet ion).  

Init iator name and date o f  request. 

Unique identi fying number. 

A descript ion of  the w o r k  t o  be performed on  the  RHWP. 
The location at  which the  work  ..vi11 be performed. 

Desired date(s) for  work and date approval  is needed. 
Radiological conditions in the  area. 

Other hazards and safety concerns (e.g., non-radiological). 
D o  s i m e t ry re c; u i re men  t s . 
Protective clothing requirements. 
Engineering controls, i f  required. 

Special w o r k  procedures, i f  required. 
Airborne radioactivi ty concentrat ions. 

Re q u i red rad i:: lo g ica 1 a nd no n- ra d io Io g i c a I mo nit o r i n g . 
Special monitoring requirements for personnel or  equipment. 
Brief ing requirements (e.g., Ci-e-job ALARA br iefs) .  
Name, signature or inkials o f  preparer, and date of  preparation. 
Approval  b y  the authorized individual and date. 

. -. 

Radiological conditions and requirements specif ied o n  RHWP's shall ref lect actual 
or anticipated conditions, A n  exposure estimate and ALARA rev iew shall be 
performed for all RHWPs. 
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8.4 Approval  of RHWP's 

Dose Estimate 

(man-rem) 

< 1  

A n  escalat ing system of approvals based on  anticipated radiological hazards, 

est imated exposure, and overall project  s ta f f ing shall be used for RHWP's. 

Approval  Author i ty  Required 

Sr. HP Technic ian or  SSHO 

- > 10 

II - > 1 and < 5 1 SSHO II 
ALARA Review Commit tee 

/I . -  

> 5 and < 10 . I RPM - II 

8.5 RHWP Requirements 

The RHWP job descript ion shall be consistent with the  activit ies or task t o  be 

performed. The location identif ied o n  the  RHWP shall be 'cons is tent  with the 
locat ion entered. 

The RHWP shall normally be posted a t  the  RCA main access point  for  each 
radiological facil i ty. 

All persons enter ing a RCA shall log-in o n  a valid RHWP. The log-in ent ry  shall 

include the social security number and/or name, RHWP number, and initial pocket  
dosimeter reading. Individuals logging o n  t o  an RHWP shall read the RHWP, and 

understand the  requirements of the  RHWP. 

Work  supervisors shall rev iew the provis ions of specif ic RHWP's w i th  their workers 
prior t o  w o r k  starting. HP personnel or  t he  SSHO may conduct  a briefing prior t o  

the  s ta r t  o f  the  job t o  exc!ain special requirements, engineering controls, or  work  
restrictions. 

If the  scope o f  the job changes due t o  any unexpected condit ions, the  w o r k  
supervisor shall not i fy  HP or the  SSHO so tha t  t h e  impact  on  t he  provisions of t h e  

job can  be evaluated. 
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8.6 Revising a n  RHWP 

W h e n  condi t ions change  in a n  a rea  t o  t h e  ex ten t  t h a t  a c h a n g e  in protective 
measu res  is required, t h e  RHWP shall b e  revised. W h e n  it b e c o m e s  apparent  i h a t  
a n  RHWP revision is required, t h e  RHWP shall b e  removed from t h e  work area  and  
shall be  s u s p e n d e d  until completion of t h e  revision. 

8.7 Temporary RHWP Revisions 

A t emporary  RHWP revision may b e  implemented for a maximum period of 48 
hours  w h e n  a n  unexpected, shor t - te rm c h a n g e  in radiological conditions 
necess i ta tes  a c h a n g e  in radiation protect ion requirements  or a revision t o  the  
RHWP is required,  but  t h e  job m u s t  cont inue.  

If t h e  job being performed under t h e  temporary  RHWP is no t  completed within 48 
hours ,  t h e  RHWP shall b e  revised t o  reflect t h e  c h a n g e s  or t h e  c h a n g e s  shall b e  
rescinded a n d  work can  cont inue under  t h e  original RHWP. 

8.8 RHWP Review 

HP or t h e  SSHO shall review all ac t ive  RHWP's on  a weekly  basis.  This review 
shzll include a n  evaluation of t h e  continuing a d e q u a c y  of prescribed controls  and  
verification t h a t  surveys  have  been  performed a t  t h e  des igna ted  frequency.  

8.9 Extending t h e  Expiration Date 

Job  superv isors  or other  cognizant  superv isors  shall inform HP or t h e  SSHO of t h e  
need  for a n  ex tens ion  of t h e  RHWP. I f  t h e  p ,ovis ions of t h e  RHWP remain valid, 
t h e  expiration d a t e  c a n  b e  ex tended  for u p  to  30 d a y s  in acco rdance  wi:h t h e  
original approval  of t h e  RHWP. 

P:\SITES\REDS\RSG\SEC8.2 8-4 REVISION 2 



8.10 S toppage  o f  Work on a RHWP 

HP personnel  or the  SSHO shall stop work whenever  work being performed on an  
RHWP is outs ide the  s c o p e  of t h e  RHWP, workers a r e  not  complying wi th  t h e  
provisions of a n  RHWP, or conditions vary from t h o s e  descr ibed on the  RHWP and 
pose  a n  immediate hazard to individuals in t h e  a rea .  A " s top  wcI-k" order given 
shall only b e  overruled or rescinded by t h e  individual issuing the order  or an  
equivalent level of authority, based  on  t h e  project organizational char t .  

8.11 Suspens ion  of RHWP's 

. -. 
RHWP's may be suspended  ,pending revision or termination when :  

1. Conditions change  s u c h  t h a t  protective clothing or equipment  requirements  
h a v e  to b e  changed .  

2. T h e  man-rem est imate  for t h e  job has  been  exceeded  by more than  i5 
percent .  

3. T h e  man-hour es t imate  for ;he job h a s  been  exceeded  by more t h a n  25 
percent .  

4. T h e  provisions of t h e  RHWP have  been  violated.  

8.12 Termination of RHWP's 

RHWP's shall b e  terminated w h e n  work  s c o p e  c h a n g e s  or t h e  job or activity h a s  
been comple t ed .  The Job  Supervisor  shall notify HP or ihe SSHO upon job 

complet ion.  RHWP's shall be  terminated and da ted  by HP or t h e  SSHO. 

P:\SITES\REOS;PSG\SEC~. 2 8-5 REVISION 2 



9.0 RADIATION PROTECTION S U R V E Y  PROGRAM 

9.1 Section Overview 

This sec t ion  provides a general description for t h e  Radiation Protection Survey 
Program, a s  required by Tennessee  Regulations, Chapter  1200-2-5, Parts -.70 and - 
.132. It is also intended to provide a basis for  t h e  deve lopment  and maintenance 
of implementing procedures .  

Radiological surveys  are  performed in order  t o  identify, quant i fy  and  evaluate  t h e  
potential hazard associated with t h e  radiological conditions in t he  a rea .  Survey 
information is used to inf0rm:a.n individual of t h e  radiological conditions/hazards in 
t he  a rea ,  to determine a rea  post ings (if  required),  to determine t h e  t y p e ( s )  of 
personnel protective equipment  necessa ry ,  and  to e n s u r e  personnel exposures  t o  
radiation a n d  radioactive materials a r e  maintained ALARA. 

The  per formance  frequency and  detail level of s u r v e y s  should consider t he  
likelihood of changing conditions,  the  radiological hazard of specific a reas  and the  
personnel occupancy  within various a r e a s  in order  to  ant ic ipate  personnel radiation 
d o s e s  a n d  to  ensure  and  verify t h a t  personnel exposure  to radiation or radioactive 
materials a re  adequately controlled and monitored. Surveys  of personnel 
contaminat ion are considered a n  e lement  of t he  Survey Program. 

9.2 General 

Specific implementing procedures  shall be developed t o :  

1 . Identify si tuations and condi t ions requiring su rveys ,  including routine 
su rveys .  

2. Perform specific radiation, contaminat ion and  airborne surveys ,  including The 
monitoring of contaminated personnel.  
Analyze samples  0 ;  airborne radioaciivity and loose-surface contaminat ion.  
Documen t  and review su rvey  results.  
Provide instruction for basic  skills and techniques  for performing surveys .  

3. 
4. 
5. 
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Radiation su rvcys  shall be  performed for beta ,  gamma and/or  alpha radiaiions, 
based upon t h e  radionuclides and  t y p e s  of radiation to which workers 8re 
anticipated to encounter .  General area su rveys  shall be  used  t o  a s s e s s  the  nominal 
radiation fields, to verify tha t  radiological conditions have  not  changed ,  and to  
establish specific radiological controls  for work  to be  performed. Beta dose  raies  
shall b e  measured  when  the potential for skin exposure  exis ts  f rom radioactive 
materials or w h e n  radioactive s y s t e m s  or equipment  a re  opened  and  accessible .  

Contac t  d o s e  ra tes  shall be  u:,ed to locate and  identify t h e  maximum radiation 
levels to which personnel could be  exposed  a s  well as localized sources  of radialion 
which present  unique radiologic?l conce rns .  Procedural guidance shah addres s  
instrument r e sponses  to higtily radioactive s o u r c e s  significantly smaller than  t h e  
de tec tor .  

Neutron su rveys  shall be performed w h e n  t h e  presence  of neutron-emitting 
radionuclides (e .g .  PuBe, AmBe, etc.) is known or suspec ted .  

Contamination su rveys  shall be  performed to d e t e c t  and quantify beta-gamma and 
alpha Emitting radioactive contaminants .  All loose-surface contamination samples  
should be evaluated for gross be t a -gamma and  alpha activity, a s  appropriate,  based 
on  t h e  t y p e s  of radiation present  or ant ic ipated.  Qualitative (large a rea )  loose- 
su r face  contaminat ion surveys  should b e  periodically performed to ensure  tha t  
radioactive contamination (including hot  particles) has  not  inadvertently spread .  

Direct contaminat ion surveys  shall be  per formed,  a s  necessary ,  t o  determine 
whe the r  radioactive material is e m b e d d e d  (fixed) in a su r f ace .  

Samples  for airborne radioactivity shall b e  collected t o  monitor for and cvaluaie  
conditions which may result in internal personnel  exposures .  Localized air samples ,  
including breathing zone air samples ,  shall a lso b e  collected where it is expec ied  
tha t  t h e  concent ra t ions  of airborne radioactivity m a y  require monitoring for  internal 
personnel exposures .  A grab sample  ( e .g .  high volume) shall b e  collected when 
increases  in airborne radioactivity a r e  s u s p e c t e d .  Cont inuous Air Monitors (‘3ATJs), 

or fixed-posiTion air samplers ,  may b e  used  to  monitor t h e  concentrat ions of  
airborne radioactivity where  there  is a potential for airborne radioactivity t o  occur  
in general  a r e a s  ( e .g .  ventilation c h a n g e s ,  uneven  airf lows,etc . ) .  
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Air sample col lect ion media shall be appropriate t o  address the radionuclide 
mixture(s) p iesent .  The analysis of air samples ( including preliminary fikld 

screening) shall be performed in a t imely and expedi t ious manner. 

Appropriate instrumentation for  commo;: survey and analyses shall be procedurally 
addressed. Instruct ion and criteria for  conduct ing surveys no t  routinely performed 

should be identif ied on  the  RHWP so tha t  importar.: guidance is properly 
communicated. 

9.3 Survey Frequencies 

Surveys shall be conducted 'at a f requency commensurate with the  hazard(s1 

present and the  personnel occupancies in a g iven area. A routine survey program 
shall be implemented wh ich  consists o f  daily, weekly ,  monthly,  quarterly and semi- 
annual surveys t o  monitor the  radiological condi t ions.  Routine survcy frequencies 

shall be augmented under the  direct ion of t he  RPM or  SSHO w h e r :  

1. The gross loose-surface act iv i ty  exceeds a predetermined threshold. Act ion- 

level thresholds shall be procedural ized. 

2.  Contaminat ion above act ion levels is found outside of a Radiologically 
Control led Area. 

3 .  Unexpected, significant increases in radiat ion levels, contamination levels or 

airborne radioactivi ty levels occur.  

4. Increased maintenance activit ies or changes in work scope wh ich  may 

change radiological condi t ions (i.e., p lant  shutdowns,  system breeches or 
other operations wh ich  may  increase personnel dose rates, loose-surface 
contaminat ion or airborne radioact iv i ty,  e tc . ) .  

Survey frequencies shouid be conducted so that personnel exposures are ALARA. 
Temporary changes t o  established survey frequencies shall require approval f rom 
the  R P M  or SSHO snd shall be documented so as t o  communicate such changes 
t o  personnel responsible for  performing the  surveys. 
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9.4 

9.5 

9.6 

Survey Documentation And Review 

Surveys  shall be  legibly and accurately documented  in a timely manner.  Survey 
documen t s  shall identify: 

1. 
2 .  
3. 
4. 
5 .  

The  da te ,  time and location of t h e  survey.  
T h e  instrument(s)  used ,  including the calibration s t a t u s .  
T h e  n a m e  of the  surveyor(s ) .  
The  results of the  measu remen t s  and  analyses .  
T h e  RHWP(s) applicable to the area  surveyed .  

Documentat ion of surveys  performed by  non-qualified personnel  (i.e. t ra inees)  shall 
be  approved  by a qualified individual. Documentat ion me thods ,  supervisory reviews 
and  t h e  distribution of data  shall b e  s tandardized.  

Radionuclide Analysis 

A radionuclide profile of t he  radioactive materials being handled shall be routinely 
reviewed to ensu re  survey per formance  and  protective measu res  a re  adequa ie .  

Personnel Contamination Monitoring 

All personnel  exiting the RCA w h e n  work  is complete  shall log out of the  applicable 
RHWP a t  t h e  RCA a c c e s s  control point and  monitor if applicable,  a t  the neares t  
PCM or frisker prior to exiting. 

Personnel exiting a contaminated a rea  shall perform a " f r i sk"  a t  the nearest  frisker 
or PCM. 

Personnel who require immediaTe e g r e s s  from a Radiologically Controlled Area 
during a n  emergenc.1 si tuation may  exit without  monitoring. SubseqcJently,  
appropriate  su rveys  shali b.; performed by HP-personnel  or t h e  SSHO. 

Guidance for the performance of routine personnel monitoring shall be zddressed  
in the  Trainina Proaram. 
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1 0 . 0  RADIOACTIVE MATER!AL CONTROL PROGRAM 

10.1 

10.2 

Section 0 v e rvi e w 

Radioactive material ( R A M )  controls  a re  established to provide positive control of  
radioactive material, prevent inadvertent  rele6se of radioactive material to  
unrestricted a r e a s ,  ensu re  protection o f  members  of the public and workers,  and 
to minimize t h e  a m o u n t  of radioactive w a s t e  genera ted .  

Receipt of RAM 

Packages  containing quantities of RAM shall be  received w h e n  offered for delivery 
by  the  carrier. W h e n  necessary,  a r r angemen t s  shall be  m a d e  t o  receive notification 
of the arrival of packages  containing RAM upon arrival of the package a t  t he  
carriers terminal. 

Receipt su rveys  for radiation level a n d  contaminat ion shall be  conducted  on exterior 
su r faces  of a n y  package  known to  contain radioactive material. Radiation and 
contaminat ion su rveys  shall be  performed on all packages  marked or labeled a s  
containing radioactive material. Radiation and  contamination surveys  shall also be 
performed on all packages  with ev idence  of potential contaminat ion.  Surveys shall 
b e  performed a s  soon a s  practicable af ter  receipt of t h e  package.  Packages 
received during normal working hours  shall be monitored within 3 hours.  I f  t h e  

package  is not received during normal working hours ,  monitoring shall occur no  
later t h a n  3 hours  after t he  beginning of t h e  next  bus iness  day .  Receipt surveys 
shall b e  d o c u m e n t e d .  

The  R P M  or SSHO shall immediately notify the  final delivery carrier b n d  the  
Tennessee  Division of Radiological Health by telephofie, telegram, mailgram, or 
facsimile w h e n :  

1 .  Removable  radioac;ive s u r f a c e  Contamination on external surface o f  
packag.-s e x c e e d s  2,200 d p m / 1 0 0  c m 2  0 - y  activity or 2 2 ~  d p m / 1 0 0  c m 2  0 

activity w h e n  averaged over  300 c m 2  of package su r face .  
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2. For non-exclusive use sh ipment :  

a .  External radiation levels exceed 200 millirem per hour at a n y  point on 
t h e  external sur face  of t h e  package,  or; 

b. Radiation levels a t  th ree  f ee t  from the  external sur face  o f  the package 
exceed  10 millirem per hour. 

3 .  For a package  t ransported a s  exclusive use by rail, highway, or waler ,  
radiation levels external to the  package may exceed  the  limits in 2 . a  and 2.b 
above ,  but  mus t  not exceed  a n y  of t he  following: 

a .  200 millirem/hour on t h e  external surface of t h e  package unless t h e  
following conditions a re  met,  in which c a s e  t h e  limit is 1,000 
millirem/hour. 

1) The shipment  is made  in a closed vehicle; 

2) Provisions are made  to  secu re  the package so tha t  its position 
within the  vehicle remains fixed during t ransportat ion;  and 

3) There are  no loading or unloadin9 operat ions be tween  the 
beginning and end of t he  t ransportat ion;  

b. 200 millirem/hour a t  a n y  point on the  outer  sur face  of t he  vehicle, 
including the  upper and lower sur faces ,  or,  in t h e  case  of a n  o s e n  
vehicle,  a t  any  point on the  vertical planes projected from the  outer 
edges of t he  vehicle, on  the  upper sur face  of t he  I C  d ,  a n d  on the  
lower external sur face  of the vehicle; 

1) 10 millirem/hour a t  any  point t w o  meters  from the  vertical 
planes represented by the  outer  lateral surfac;  ; of the  vehicle, 
or, in t h e  c a s e  o f  a n  o;jen vehicle, a t  any  point t w o  meters  from 
t he  vertical planes projected from the  outer  e d g e s  of the 
conveyance ;  and 
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2 )  T w o  milliremihour in any  normally occupied positions of  The 
vehicle, eAcept tha t  this provision d o e s  not apply t o  private 
motor carriers w h e n  persons  occupying these  posit ions a re  
provided with special health supervision, personnel radiation 
exposure  monitoring devices ,  and radiation worker training. 

All sh ipmen t s  shall comply with packaging, labeling, placarding, and  
t ranspor t  requirements in 49 CFR. 

10.3 Labeling of RAM 

Each conta iner  of radioactive- material shall bear  a durable ,  clearly visible label 
s h o w i n g  t h e  radiation symbol  and  t h e  words  "CAUTION, RADIOACTIVE 
MATERIAL" or "DANGER, RADIOACTIVE MATERIAL" unless  o n e  of t h e  following 
exempt ions  is met:  

1 .  The container  holds a quant i ty  of radioactive material less than  t h e  quantit ies 
listed in T e n n e s s e e  Regulation 1200-2 -5 ,  Schedul:. RHS 8-31, "Quantit ies 
of Radioactive Material Requiring Labeling." 

2 .  T h e  container  holds radioactive materials in concent ra t ions  less t h a n  t h o s e  
specif ied in Table 2, Column 2 of Schedule  R H S  8-30, "Annual Limits on  
Intake (ALl 's) and Derived Air Concentrat ions (DAC's)  of Radionuclides for  
0 c c u patio n a I Expos u re ; E f f I u e n t C o n c e nt  ra ti o n s ; C o n c e n t ra t i o n s f o r Re I e as  e 
to  S e w e r a g e "  of T e n n e s s e e  Regulation 1 2 0 0 - 2 - 5 .  

3. T h e  container  is cont inuously a t t ended  by a n  individual w h o  t a k e s  t h e  
precaui ions necessary  to  prevent  t he  exposure  of individuals in e x c e s s  of t h e  
expbsure  limits given in t h e  Personnel Monitoring Program. 

4. T h e  container  (package )  is in t ranspor t  (i.e.,  n o t  y e t  received or malerial 
awai t ing t ranspor t  ;hat  is markr.d and  labeled in acco rdance  with DOT 

regulations) and  is marked and  labeled in acco rdance  with t h e  regulations of 
t h e  U.S. DOT. (Labeling or marking of packages  containing radioaciive 
materials is required by t h e  DOT i f  t he  a m o u n t  and  type  of radio6s;ive 
marerial e x c e e d s  t h e  limits for a limited ( excep ted )  quantity or instrumont 
article a s  def ined in 49 CFR 173.403 (m) and (w) and  1 7 3 . 4 2 1 - 4 2 4 . )  
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5. Containers  are  accessible only io individuals authorized to handle, u se ,  or be 
in t h e  vicinity of the  containers ,  i f  the con ten i s  a re  identified io These 
individuals by a readily available writien record.  

6. Installed manufacturing or processing equipment ,  s u c h  a s  process  
componen t s ,  piping, and tanks .  

Labels or markings shall contain information t o  permit individuals handling, using, 
or in t h e  vicinity of containers  to t a k e  precaut ions t o  avoid or minimize exposures .  
Information should include radionuclides, es t imated activity of each  radionuclide, 
total  es t imated quantity of radioactivity, d a t e  for  which activity w a s  es t imated ,  
radiation levels, material type/form, quantity and  type  of Special Nuclear Material 
(SNM),  if applicable, and w a s t e  generator  name .  W a s t e  generator  name  can  be 
provided through bar coded  material tracking, It is not  necessary  for individual 
precaut ions.  

Labels and marking shall b e  removed or de faced  w h e n  no  longer applicable. Health 
Physics  approval  is required prior to removal of radioactive material labeling. Used 
labels shall b e  destroyed or de faced  prior to disposal in unrestricted a reas .  Site 
personnel should notify HP or t h e  SSHO of any  i tems or containers  with damaged  
radioactive material labels. 

,- 

10.4 Movement  of Radioactive Material Within Restricted Areas  

Radioactive material shall be properly contained (i.e., s t rong  t ight)  to prevent  spread 
of contaminat ion.  Lifting and rigging equipment  used for radioactive material shall 
be compatible  with t h e  physical dimensions of the  material t o  ensure s a f e  
movemen t .  After movement  of  radioactive maierials, su rveys  should be  pe r fo rme< ,  
w h e n  d e e m e d  necessary ,  to  ensu re  proper radiological pos t in s s  and cori;rols are  
es tab l i shed .  

10.5 S to rage  of Radioactive bizterial 

Radioactive material shall be secured aga ins t  unauthorized a c c e s s  or removal. 
Radioactive material storagi: a r eas  shall be  posTed and controlled us ing  appropriate 
barriers and/or  radiological s igns.  R A M  should b e  s tored in designated a r e a s .  

The  external  removable contamination level on  packages  to be  placed in s torage  
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10.6 

shall not exceed  1000 dpm/lOO c m 2  beta-gamma and 2 0  dpm/lOO c m 2  a lpha .  In 
addition, outs ide s torage  containers shall b e  locked DOT intermodal containers  2 s  

described in Title 49 CFR Part 101 -3.61, or s t rong t ight.  Containers s tored o u x i d e  
shall b e  capable  of withstanding environmental  conditions.  Wooden containers  are  
NOT considered suitable for long te rm outs ide s to rage  (greater than  15 d a y s ) .  
Wooden  s t rong  tight containers containing RAM can  b e  s tored  outside for periods 
up to 15 d a y s  provided the  container is covered with a plastic tarp so a s  t o  
prevent  the  infiltration of rainwater. After 15  days ,  t h e  material mus t  be moved 
inside or repackaged in a container suitable for outs ide s to rage .  

Transfer  o f  Radioactive Material 
. .. 

Radioactive material shall be transferred in acco rdance  with Tennessee  Regulation 
1 2 0 0 - 2 - 1  0- .22 ,  only a s  follows: 

1. To t h e  Tennessee  Department of Environment and  conserva t ion  (DEC) 

provided s u c h  transfer is accep ted  by t h e  DEC in writing. 

2 .  To t h e  U. S. Department of Energy. 

3. To recipients authorized to receive t h e  material under  the  t e rms  of a specific 
l icense,  or equivalent, issued by t h e  s t a t e  of T e n n e s s e e ,  the  U.S. Nuclear 
Regulatory Commission, a n y  ag reemen t  s t a t e  or a licc -sing s t a t e .  

4. As ott-*drwise authorized in writing by  t h e  DEC. 

Verification shall be obtained tha t  t he  cons ignee  is authorized for t he  receipt o f  the  
type ,  form,  and  quantity of the  radioactive material prior to t ransfer  of t h e  maierial. 
SEG shall verify possession authorization by obtaining a n d  reading a current  copy  
o f  t h e  cons ignce‘s  specific license, or by writ ten certification by the  cons ignee  
tha t  h e  is authorized by license or registration certificate to receive t h e  type ,  form,  
and quant i ty  of the  source of radiation to be  t ransferred.  For emersency  
sh ipments ,  SEG may accep t  oral certification containing all information specified 
a b o v e  regarding authorization and t y p e ,  fo rm,  and  quantity o f  t he  ?.AM t o  be 
t ransfer red  provided tha t  written ceriification is forwarded t o  SEG wilhin t en  days  
following the  oral communication. SEG c a n  obtain o ther  information compiled by 
E: reporting service from official records  of the  T e n n e s s e e  Departmen7 o f  
Environment and Conservation, t he  U . S .  NRC, or t he  licensing agency  o f  a n y  s l a t e  
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a s  t o  the identity of licensees and t h e  s c o p e  and expiralion da7es of licenses z.nd 
registrations. When  none of t h e  above  verification me thods  a r e  readily availabie or 

in order t o  verify the  authenticity of represented information, SEG may obtain 2 n d  

record information from t h e  T e n n e s s e e  Department  of Environment e n d  
Conservation, t h e  U.S. NRC, or from t h e  licensing a g e n c y  of any  s t a t e  t ha t  the  
transf..':ee is authorized t o  receive the  source of radiation. SEG shall maintain 
verification records or, file. Complete records  of RAM t ransfer  shall be maintained. 

10.7 Shipment  of Radioactive Material 

RAM sh ipmen t s  shall comply with S t a t e  of Tennessee  and  U.S. Department of 
Transportation Regulations. In addition, packaging shall comply with regulatory 
requirements and  labels shall be  applied in a c c o r d a n c e  with regulatory 
requirements.  Package marking and  vehicle placarding shall also be applied in 
acco rdance  with regulatory requirements.  Advance  notifications of shipments  shall 
b e  made  w h e n  required. Low-level radioactive w a s t e  sh ipmen t s  transferred for  
disposal shall b e  accompanied by a sh ipment  manifest  prepared in accordance  with 
T e n n e s s e e  Regulation 1200-2-5, Schedu le  R H S  8-33. 

Was te  sh ipmen t s  shall be  investigated if receipt notification h a s  not been received 
within 20 d a y s  a f te r  t ransfer .  The RSO shall be  notified when receipt notifica:ion 
has  not been received .rvithin 20 d a y s .  The  investigation shall include shipment  
tracing and  noiification to the  Division of Radiological Health wi th in  2 weeks .  The  
supervision of shipping shall ensure comple te  records of RAM sh ipments  are 
maintained. 

10.8 Controls for Radioactive Sources  

The RSO shall approve all requisitions for radioactive s o u r c e s .  HP or t h e  S S H O  
shall be notified u p o n  receipt of a radioactive sou rce .  Receipt surveys  shzll be 
performed on  all packages  labeled a s  containing radioactive material. 

Sealed s o u r c e s  shall be controlled through t h e  use of implemen7ing procedures .  
The  Site Health & Safety Officer or des ignee  shall per form source inveniories 
monthly.  Sealed sources  in any  form other  t han  g a s  shall b e  tes ted  for  leakage 
and/or  contaminat ion upon receipt and a t  intervals not  to exceed six mon ihs ,  
excep t  t ha t  a n y  sealed source  is e x e m p t  f rom leak t e s t s  if t h e  source  conta ins  less 
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than  100 microcuries of  beta and/or gamma emitt ing m2:erial or 10 microcuries o f  

alpha emi t t ing material. The leak tes t  shall be  capable of detecting a minimum o f  

0.005 p C i  o f  radioactive material (beta-gamma plus alpha), or  in the  case o f  radium, 
the  escape of radon a t  the rate of 0.001 p C i  per 24 hours.  The test sample shall 

be  taken f r o m  the  sealed source o r  f r o m  the  surface o f  t he  device in  w h i c h  the 
sealed source is permanently mounted or stored o n  w h i c h  one might expect 

contaminat ion to accumulate. 

Records of leak tests shall be  kep t  in units of microcuries and maintained for 
inspection by the  Department. If t he  tes t  reveals the presence of 0.005 microcurie 
or  more of  removable contamination, or in the  case of  radium, 0.001 microcurie or 

more per 24 hours, the  sealed source shall be  immediately w i thd rawn  f rom use and 
decontaminated and repaired or disposed of in accordance with Tennessee 
regulations. A report shall be filed t o  the  Division o f  Radiological Health within five 

days describing the  equipment involved, t he  tes t  results, and the  corrective action 
taken. 

Sources shall be  used in accordance w i t h  the  requirements o f  t he  applicable RHWP. 
In addition, users of radioactive sources shall t.e t ra ined in proper handling 
techniques, inveniory, sign-out logs, lost  source reports, e tc .  

The  RPM or S S H O  shall approve location: for  storage of  radioactive sources at  the 

pro ject  site. SciJrce storage areas shall be  locked and  posted as Radioactive 

Material Storage Areas with the  appropriate radiological signs in accordance wi:h 
access contro l  requirements. 
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10.9 Radioactive l iqu id  Releases 

All radioaci ive liquid releases at  SEG field projects shall be  coordinated with siie 
personnel and shall be w i th in  the  l imitai ions of t he  site license. In  most cases, siie 

procedures shall direct the  method and process fo r  release, approved b y  site 
licensee personnel. 

Releases of radioactive material t o  sanitary sewerage systems shall .mee t  the  
fo l low ing  condit ions: 

1. Material shall be readily soluble in water  or a readily dispersible biological 
material. 

2 .  The quant i ty  o f  radioactive material released in any  one mon th  divided by the 

average monthly volume o f  wa te r  released into the  sewer by  SEG shall no t  

exceed the  concentrat ion listed in Table 2, Column 2 o f  Scnedule RHS 8-30. 

3. If more than one radionuclide is released, the  s u m  of fractions shall be 
obtained by dividing the  average month ly  release concentrat ion for  each 
radionucl ide by the  concentrat ion for  the  radionuclide in  Table 2, Column 2 

o f  Schedule RHS 8-30, and summing the  results obtained for each 
radionuclide. 

4. The s u m  of fractions shall no t  exceed uni ty .  

5. The to ta l  quanti ty of licensed and other radioacrive material released in a 

year shall not exceed five 5 curie: o f  H-3, one curie o f  C-14, z l ld  one curie 
of  all other radioactive materials combined. 

Radioactive l iquid releases t o  the  environment shall be minimized io t he  ex ten i  
practical. All l iquid re!eases shall be discharged t o  the sewer system (not t o  open 

bodies Q f  water )  and only  i f  alternate methods are impractical.  The RPM, SSHO or 
Project Manager shall be  informed prior to any  potentially radioactive liquid 

discharges and shal! approve all radioactive l iquid releases io the sewer system. 

Radioactive liquid discharges shall be  performed in accordance with approved 
procedures. Act iv i ty  release through sanitary sewerage shall be tracked by HP or 

t he  SSHO t o  ensure compliance with regulatory l imits. 
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10.10 Thef t  or Loss of Radioactive M a t e r i a l  

Any  individual who discovers tha t  radioactive material is lost, stolen, or missing 
shall immediately not i fy  the  RPM or SSHO. The RSO or  SSHO shall evaluaie ;he 

physical and radiological characterist ics o f  the missing material and the polenrial 
hazards t o  workers and the general public, initiate an invest igat ion t o  locate the 

material, per form a root cause evaluation of the incident, and not i fy  the RSO o f  
results. The RSO shall make an immediate telephone report  t o  the Tennessee 

Divis ion of Radiological Health for lost, stolen, o r  missing R A M  in an aggregate 
quant i ty  equal t o  or greater than 1,000 t imes the  quant i ty  specif ied in Tennessee 
Regulat ion 1200-2-5, Schedule RHS 8-31, and w h e n  the  missing R A M  could result 
in exposure t o  persons in unrestr icted areas. 

. .. 

The RSO shall make a telephone report  t o  the Tennessee Division o f  Radiological 
Heal th within 30 days af ter  learning o f  any lost, stolen, or missing R A M  in a 

quant i ty  greater than ten  t imes the  quant i ty specif ied in Tennessee Regulation 
1200-2-5, Schedule RHS 8-31, provided tha t  the material is still missing. The RSO 
shall make a wr i t ten  report t o  the  Tennessee Division o f  Radiological Health wi th in  

30 days whenever  an immediate telephone report w a s  required as described above. 
Report ing shall be in accordance with Tennessee regulat ion 1200-2-5-. 140. 
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71.0 CONTAM NATION CONTROL PROGRAM 

11.1 Section Overview 

The  purpose  of t h e  Contamination Control Program is to set f o r t h  the  
requirements for identifying, evaluating, and maintaining control of radioactive 
material and contamination of areas ,  equipment ,  and t r a sh .  Radioactive material 
and contaminat ion control measu res  a re  established to prevent  the spread  of 
contaminat ion to  clean areas ,  minimize t h e  need for respiratory protection 
devices ,  and  maintain personnel exposures  (internal and  external)  a s  low a s  is 
reasonably achievable (ALARA). The  primary means  of preventing t h e  spread of 
contamination is to  contain it a t  its source  and to minimize t h e  number of 
contaminated a r e a s  and the amoun t  of loose su r face  contamination in those  
areas .  Control of radioactive contamination is accomplished by: 

1 .  Identifying and minimizing sources  of contaminat ion and  radioactive 
materials. 

2. Evaluating radioactive contamination survey  results t o  determine The 
appropriate  type  and level of personnel protective equipment .  

3 .  Establishing limits in implementing procedures  for radioactive contamination 
levels and  establishing boundaries  for contaminated  a reas .  

4. Planning and  performing work to minimize the sp read  of contamination to  
a r e a s  and  personnel including t h e  use of conta inments  w h e n  practical. 

5. Monitoring personnel,  material, and  equipment  a s  s o o n  a s  possible a s  they 
k z v e  contaminated areas  and  RCA's. 

6 .  Implementing effective "good housekeeping" pract ices .  
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11.2 General 

The size and number of Contaminaied Areas should be minimized in order t o  

reduce the amount of materials w h i c h  become contaminated during use and 
reduce the resources wh ich  are expended t o  decontaminate contaminaied items 
and areas. Make full use of tools or equipment wh ich  are wi th in  the RCA rather 

than introducing additional tools or  equipment to  the  RCA. Contamination 

control  measures such as bagging, sleeving, covering, or coating shall be 

considered prior to  bringing i tems in to  a contaminated area. Materials brought 

in to  the RCA should Se minimized t o  the  extent  practicable. The RCA shall not 

be used as a storage area for non-radioactive materials. Pre-plan work  activities 

such that  on ly  the required materials are brought  in to  the RCA. Packaging 

material shall be removed f rom items prior t o  introduct ion into the RCA. The use 
of wooden pallets and other hard t o  clean materials inside RCA and/or 
contaminated areas should be minimized. I tems brought  into the RCA should be 

removed as soon as practical in  order t o  reduce the l ikelihood for t h e  i tem(s) t o  

become inadvertently contaminated. 

11.3 Contaminat ion Limits 

It is the SEG policy that  detectable contaminat ion on  personnel be rnainiained 
ALARA. The monitorin 7 requireme;Iis wi l l  be dictated by the individual s i te  

condit ions and isotopes of  concern.  The contaminat ion l imits shall be specified 

in  the site specific license amendments based upon si te conditions, 
instrumentation and isotopes of concern.  

Areas shall be identif ied and control led a s  contaminated when removable 
contaminat ion levels exceed 1000 dpm/ lOO c m 2  of beta/gamma emitting 
radionuclides or 1 0 0  dpm/ lOO c m 2  of alpha emit i ing radionil:Iides. Equipment, 

materials, and tools shall be control led w h e n  total  contaminat ion exceeds 100 
c p m  above backgrcund using a detector  a t  least as sensitive as a pancake G M  
deiector  or removable contami. ..Jtion exceeds 1 0 0 0  d p m l l 0 0  cm2.  These limits 

are for beta/gamma emitt ing radionuclides. For alpha emitt ing radionuclides, 300 
d p m l l O 0  c m 2  total  and I00 d p m / 1 0 0  cry2 removable shall be used. Internal 

surfaces that have been exposed t o  radioactive contaminat ion shall also meet 
t h e s e  l imits. 
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11.4 

11.5 

The f ixed contamination limit for  protective clothing to  be  reused shall be 42,000 
d p m / 1 0 0  c m 2  averaged over;'300 c m 2  and for  scrubs shall be  5,000 dprni lOO 
c m 2  averaged over 300 cm2. 

Clothing that exceeds this limit shall be  removed f r o m  service and discarded as 
radioactive was te  or stored separately for  use as an  outer layer o f  protective 
clothing whi le  work ing  in h igh contaminat ion areas or  mixed hazardous areas 

requiring mult iple layers of protective c lo th ing and shall be  discarded after such 

use. 

. .. 
Release Criteria 

"Clean" was te  removed f rom the  RCA destined t o  be  disposed o f  as "clean" 
waste  shall be  surveyed in a low background area with a garnmrna sensitive 

instrument (e.g. a pR meter with a Nai  detector), and the  results mus t  indicate 
no  detectible act iv i ty  above the  statistical variat ion in background. 

Contaminated A r e a  Controls 

Controls shs11 be  applied t o  an  area where  removable Contamination is in excess 
as l is ted in USNRC Regulatory Guide 1.86 and any  area posted as an airborne 
radioactivi ty area. The controls shall include conspicuously identi fying the  area. 

Unless the  area is bounded by a set  o f  wa l ls  and doors, a tent ,  or containment, 

entrances t o  the  area shall be marKed with rnagenta/yel low rope or tape t o  
s ign i fy  the  presence o f  contamination. 

The exits o f  contaminated areas shall be  provided w i t h  a step-off pad, and al l  
protcct ive c lo th ing shall be  removed prior t o  exitir ig on to  the  step-off pad. 

Placement o f  step-off pads should take , in to  consideration the  dose rate in the 
area. Step-of f  pads shall be  treated as non-contaminated. In areas where more 

than one  set  o f  protective clothing is used, additional s tep-of f  pads may be  used 
t o  prevent the  spread of contamination. Receptacles shall be  placed a i  or nesr 

Step-off pads for the  collection o f  reusable protective c lo th ing and trash. 

Contaminated or unmonitored i tems shall be  bagged and properly labeled prior 
t o  removal  f r o m  contaminated areas unless otherwise directed b y  Health Physics 
personnel. The bag shall indicaie the  presence o f  contaminated or potenTially 
contaminated'materials. 
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11.6 Controll ing the Sources of Contamination 

Sources o f  radioactive contamination shall be control led t o  minimize the nurnber 

and extent  o f  contaminated areas. Elements of a contaminat ion source conirol  

program include identifying, control l ing, and repairing radioactive leaks, use of  
good radiological work  practices, prevent ion and prompt  cleanup o f  radioactive 

spills, area decontamination and adequate surveying and monitoring. W o r k  areas 

should be prepared so the spread o f  contaminat ion is minimized during work.  

Planning should include such actions as use of plastic sheets or absorbent 
material, use o f  strippable coatings, or containers t o  col lect leakage or drippage 
of radioactive materials. 

Precautionary measures shall be implemented t o  reduce contamination o f  areas, 
personnel, and objects and t o  l imit the  spread of contamination. Personnel shall 

be instructed in w o r k  techniques t o  minimize the spread of contaminat ion and to  

minimize the  generation of radioactive waste.  Protective c lothing shall be 

required for all wo rk  in  contaminated areas. Specific protect ive clothing 
requirements shall be included o n  t h e  RHWP. 

Personnel shall be instructed in the  proper use of protect ive c lothing and proper 

monitor ing techniques. Instruct ions for donning and removal o f  2rotective 
c lothing should be provided. W o r k  activi t ies should be pre-planned to  minimize 

the number of  tools and/or equipment and quanti ty o f  material taken into RCA's .  
Hoses or electrical leads wh ich  cross contaminated area boundaries should be 

secured t o  prevent the hose or lead f r o m  being inadvertently pulled ou t  o f  the 
contaminate ' area and spreading contamination. Prior t o  taking i tems into a 

contaminated area, bag, sleeve, cover or coa t  tools or equipment, as appropriate. 

Proper venti lat ion is necessary t o  contro l  the  movement  of  airborne radioacTivi:y 
in ordpr t o  prevent or minimize the  spread o f  contaminat ion w i th i l l  the facilities. 
Operations that routinely produce airborne contaminat ion should utilize 
engineered containmeni and ventila;ion systems t o  prevent airborne releases. 

T b ?  design o f  the ventilation sys tem should provide '-3r proper air f l o w  under ail 
condi t ions including open and closed posit ions o f  doors and w indows  and 

changes in setup. The f l o w  should a lways be f rom clean areas to  contaminated 
areas and recirculation o f  air should be avoided unless t h e  system is specifically 
designed for such use w i t h  appropriate f i l t rat ion systems. Venti lai ion systerr;,s 

shall be routinely checked for proper operation and air f l ow .  
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Individuals should be trained t o  use containment devices for routine maintenence 
procedures such as replacement of radioactive fi l ters. These devices should be 

used when significant contaminai ion does no t  already exist in the  woyk E r e ? .  

Good housekeeping practices shall be used a t  all t imes. Work  areas should be 

cleaned up  af ter  each job is completed. 

Personnel should ident i fy and report  t o  their supervisor radioactive leaks during 
routine surveillance. The leaks should be identif ied in the  w o r k  contro l  system 

for repair. Priority should be given t o  leeks tha t  spread significant contamination. 

Drip pans, containment devices, or drain hoses t o  divert  or collect leakage should 
be used whenever  maintenance cannot  be performed quickly. 

11.7 Contaminated Area Set-Up/Removal 

Contaminated areas should be established with the assistance o f  the work  crew,  
as necessary. Job Supervisors should interface with HP personnel or t he  SSHO 

t o  determine requirements for f loor coverings, etc., based o n  the  type  of work  
t o  be performed and its location. 

A n  entry/exi t  po int  shall be established a t  the  boundary o f ' a  contaminated area 
and a clean area to physically separate these areas. The entry/exi t  point  should 

be posi t ioned as close t o  the actual  boundary o f  the contaminated area as 
possible. Entry/exi t  poinis should be posit ioned in areas with 5mbient radiation 

levels as l o w  as possible. Contaminated areas shall be designated w i t h  ye l low 

and magenta floor tape, rope, r ibbon, barricades, or other suitable identif ier. 
Where stanchions and rope are used, an  entry/exi t  cont ro l  point  should be 
established (i.e., sw ing  gsTe or  rope be tween t w o  stanchions).  A step-of f -pad 

shall be provided at each entry/exi t  cont ro l  point .  Appropr iate receptacles shall 

be provided t o  collect used protect ive c lothing. Radioactive or c o n i  3minated 

t rash should not be al lowed t o  accumulate and increase the ambient radiation 
levels. 

Mult ip le egress points, {i.e., t w o  s7ep-off-pads in  series) should be used if t h e  

contaminat ion levels in the w o r k  area mandate the  use of  mult iple layers o f  
protect ive c lo th ing.  Suitable radia'iion detect ion instrclments shall be provided a1 

or near the  s tep-of f -pad or w o r k  area and a t  the  RCA exit po int .  Contamination 

m i n i t o r s  should be provided at  The RCA exit point .  Personnel rnoni ioring 

instructions should be provided, including act ions t o  take when an alarm sounds, 
a t  the  p i  rsonnel  monitor ing poin is .  
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Upon w o r k  completion, a radiological survey shall be conducted io determinz :he 

exteni ,  nature, and magnitbde of the  conTamination, prior to  de-posting a 
contaminated area. 

As a general rule, decontamination should be  performed by  working f rom areas 
o f  low contaminat ion t o  areas o f  h igh contamination. I f  a localized area P!as 
signif icantly higher contamination levels, w h i c h  may result in significant radiation 

exposure, those areas should be  decontaminated. The amount o f  
decontaminat ion agent used should be l imited t o  the  minimum required for the  
task. All decontamination agents shall be  collected, monitored, and properly 

dispositioned. Contaminated equipment and tools should be brought to  a 
designated area fo r  decontamination. 

11.8 H o t  Particle Contro l  

H o t  particle, fue l  flea, and discrete radioactive particle are terms used to describe 
similar t ypes  o f  radioactive contamination. H o t  particles are small in physical 

size, a t  t imes with a rough diameter as small as approximately 3 microns. They 

have h igh  specif ic activity, sometimes in the  millicurie range and have h igh local 
dose rates. Some have exceeded 20,000 rad/hr surface dose rate. 

Once aware  of b o t  particle contamination, enhanced survey techniques such a s  
masslin, tape, t acky  rollers, etc. shall be  used t o  locate and isolate the hot  
particles. Dose determination o f  h o t  particles is calculated b y  using healih 

physics instrumentat ion and applying specific empir iczl equations and calibration 
factors as described in Section 6. 

Me thods  to contro l  the  spread o f  h o t  particles shall be  established includ;?g the 
use of  h o t  particle areas. Hot par;icle areas shall be  established where ho: 

particles are suspected or k n o w n  t o  exist, or where h o t  particles may be relezsed 
dc - ing  planned act iv i i ies.  Bilffer areas should be established adjacent t o  hor 
particle areas t o  prevei:? migration o f  ho t  particles in to  clean areas. STep-Off 

pads, t rash and protective clothing receptacles should be placed a i  t he  egress 
po in t  a t  each h o t  particle and buf fer  area. 
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Maintenance and  operations activiiies t ha t  have  a high potenTial for hot  parliclz 
contamination shall be identified to minimize t h e  production and  spread of hot 
particles. All radioactive w a s t e  originating in hot  particle a reas  shall be isolarzd, 
bagged,  and  labeled "Hot Particle Was te" .  

Once  hot particle contamination h a s  been  de tec t ed ,  a percentage  of processed 
protective clothing shall be  surveyed  to ensure ,  to t h e  ex ten t  possible, the  
abL3nce of a t t ached  particles. Hot particles detect .?d on  t h e  skin or clothing shall 
be  removed and  saved  for radiological analysis and  d o s e  calculations, a s  
appropriate.  

General Employee Training for all radiation workers  shall include instruction on 
t h e  protection from, monitoring of, a n d  special  problems assoc ia ted  with hot 
particle contaminat ion.  Hot particle a rea  entries shall only be allowed for workers  
who have  received adequa te  training in hot  particle control.  Workers shall be 
briefed on  the specific hot  particle controls  a s  part of their pre-job briefing. 

11.9 Contamination Surveys 

Routine contaminat ion surveys  shall b e  conducted  a t  es tabl ished frequencies  and 
locations.  Non-routine contaminat ion surveys  a r e  conducted  a s  deemed 
necessary  by t h e  RPM or SSHO to d e t e c t  t h e  presence of or prevent  t h e  spread 
of contaminat ion and : s necessary  t o  prepare RHWP's and monitor associa:ed 
work.  Contamination surveys  shall be  conducted  in acco rdance  with established 
methodology.  

11.10 Control a n d  Decontamination of Tools, Equipment, and  Materials 

Procedures  shall be  established for  control and  use  of radioactive contaminzied 
maierials,  tools and equipment .  A dedicated supply of tools  and equipment 
should b e  establ ishzd for exclusive use within the  RCA. Each worker should 
obtain RCA tools and eqdipment  f rom t h e  designated io01 room or s torage  boxes 
wi th in  t h e  I .CA and return them to  t h e  decontaminaLion room. 

The  clse of  temporary tool cribs a 3 mobile cabinets  should be  planned z s  an  
e f f ec t ive  method for supporting woi'k a t  specific locations.  Tools and equipment  
should b e  returned to  their normal s to rage  location immedia;ely upon corr9le:ion 
of use or after decontaminat ion.  
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All potentially contaminated tools and equipment  shall be  wrapp2d or b a s s e d  
until determined by survey tha t  removable contamination levels do  not require 
decontaminat ion.  All containers of temporarily s tored RCA tools and equipment  
s u c h  a s  tool boxes ,  c ra tes ,  shall be  labeled a s  Radioactive Materials. 

Fixed contamination levels on  i tems returned t o  use should be  maintained a s  low 
2s  practicable based  on  t h e  decontaminat ion effort needqd versus  the  amoun t  of  
d o s e  rate reduction. 

11.1 1 Control and  Use  of Radiological Containments  

H P  personnel or the SSH0 ' sha l l  determine the need for a particular type  of 
conta inment ,  if deemed  necessary ,  and  any  modification required in order for t h e  
work to be  performed.  HP  personnel or the SSHO shall inspect  and approve  the  
installation of t h e  containment  before use. Use of a glove bag or other  
conta inments  should be  discouraged w h e n :  

1. Internal s y s t e m  contamination is approximately equal to  t h a t  already existing 
in t h e  work area and  the  potential to increase tha t  Contamination level is 
small. 

2 .  The exposure  expenditure d u e  to t h e  installation of glove bag is large when  
compared  to t h e  exposure d u e  to the job performance and the  consequence  
of reduced contamination control.  

A slight negat ive pressure, i f  possible,  should be  maintained on con t -  oinments  

w h e n  in use. Ten t s  should be cons t ruc ted  of material s u c h  a s  polyethylene or 
herculite for impermeability. I f  a material like opaque  herculite is used ,  clear 
pleXic w i n d o w s  should be  installed. Containment  materials should  b e  placed on 
t h e  inside of suppor t  s t ruc tures  t o  minimize w a s t e  generaiion a n d  
decontaminat ion .  i3outine inspect ions on containments  shou ld  be performed.  

11.1 2 Spill of Radioactive Material  

A spill of radioactive material requires immediate actions w h i c h  include: 

1 .  Stop t h e  spill. 
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2 .  Warn  c . h e r  personnel nearby and use the inLercom system, if needed End 
available. 

3 .  Isolate the area w i th  barrier tape or rope, use available personnel t o  guard 

the  spil l area and control all entries and exits. 

4. Minimize radiation exposure b y  donning respiratory equipment as appropriate, 

use time, distance, shielding, and performing radiological surveys. Removing 

and decontaminating potential ly contaminated personnel f rom the spill area. 

Supplementary actions should consist o f  radiological surveys in immediate and 
adjacent areas, including d.ownwind. 

1 1.13 General Decontamination Practices 

Procedures shall contain action levels and survey schedules t o  ensure that non- 
contaminated areas which are normally traveled are maintained clean. The 

selection o f  decontamination equipment and technology should be evaluated 

considering cost, radiation exposure, eff iciency and scheduling impact on  site 
operations. 

Numerous decontamination techniques are available, such as: low pressure 

spray (power  wash),  high pressure spray (hydrolaser), ultra high pressure, 
scabbling, scarif ication, abrasive blast methods, needle gun and strippable 
coat ings.  

Heal th Physics personnel shall per form surveys and air samples as required to 
suppor t  decontamination activit ies. Personnel performing decontamination 
activi t ies shall interface with H e r ' t h  Physics t o  determine the location and level 
o f  contaminat ion.  
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11.14 Control of Vacuum Cleaners 

Only HEPA filtered vacuum c leaners  shall be used  in the  RCA. The u s e  of non- 

HEPA filtered vacuum cleaners in the  RCA is strictly prohibited. Maintpnance 
(emptying,  filter changing, etc.) o n  v a c u u m  c leaners  used  within t h e  RCA shall 
b e  performed under a n  apprc,priate RHWP. Vacuum c leaners  used  within the 

RCA shall b e  posted (labeled) a s  Radioactive Material a n d  units suitable for w e t  
work  shall  be appropriately identified. I f  a v a c u u m  c leaner  is used in a RCA for  
a s b e s t o s  control,  in addition to being labeled a s  Radioactive Material it shall be  
identified a n d  controlled as  containing asbestos. 
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12.0 UNCONDITIONAL RELEASE PROGRAM 

12.1 Section Overview 

SEG is authorized to unconditionally release tools,  equipment ,  parts,  and materials 
provided tha t  sur face  contamination ( i .e , ,  non-irradiated materials)  levels do not 
exceed  the limits contained in t h e  radioactive materials l icenses or USNRC 
Regulatory Guide 1.86. 

Material to b e  unconditionally released f r o m  RCA's shall b e  surveyed  to ensure  
compliance with the unconditional re lease criteria. Radiological characterization is 
performed to identify t h e  rad'ion,. :lides present ,  so  t h a t  proper  survey  melhods ,  
instrumentation a n d  release limits a r e  se lec ted  t o  e n s u r e  t h e  material mee t s  the  
unconditional release criteria for fixed and  removable a lpha and beta-gamma 
contaminat ion.  

12.2 Survey Instrumentation Requirements 

The  ene rgy  dependence  of the  monitoring instruments  for a lpha ,  be ta ,  and  gamma 
radiation shall be  known and documen ted  in acco rdance  with t h e  Instrumentation 
Program. Instrumentation used to perform direct alpha measu remen t s  shall be  
capab!e of detect ing the  required release limits a t  greaier  t han  50% confidence 
level. Instrumentation used to perform direct  beta  measu remen t s  shall be capable  
of detect ing all be ta  emitters with maximum beta  energy  I: 150 keV within the  
established release limits a t  t he  90% conf idence  level. Hand held instruments  used 
to su rvey  for fixed contamination should b e  equipped with a n  audible response  or 
an  audible alarm and should be  operated with the audible r e sponse  or alarm active.  
Instruments  used  to survey material for unconditional re lease shall be  calibrated in 
acco rdance  with the  Instrumentation Program. Instruments  used  to survey  material 
for unconditional release shall be  source checked  and verified operational prior to 
performing a survey  f 3 r  unconditional re lease.  
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12.3 Radiological Characterization 

Radiological characterization of material is performed io  identify the  radionuclides 
tha t  a re  present ,  s o  that  proper survey me thods ,  instrumentat ion,  and release limits 
a re  se lec ted  to ensu re  the material m e e t s  t h e  unconditional release criteria for fixed 
and removable  alpha and beta-gamma contaminat ion.  Radiological characterization 
can  be  accomplished by performing radiological analysis  to determine the  
radionuclides present .  Radiological analysis shall b e  performed t o  identify 
radionuclides present  or a s  directed by Health Physics managemen t .  Radiological 
analysis shall cons is t  of collecting samples  from t h e  material and  analyzing the  
samples  to de termine  wha t  radionuclides a re  present .  

. - .  

12.4 Unconditional Release Criteria 

Surface  contaminat ion levels of material t o  b e  unconditionally released for 
unrestricted u s e  shall be less t h a n  the mos t  restrictive values  listed in SEG 
radioactive material licenses or Regulatory Guide 1 . 8 6 .  Special  procedures  and 
techniques  shall b e  required for unconditional release of material contaminated with 
t ransuranics ,  NORM, T E R M ,  Ra-226,  Ra-228,  Th-230 ,  T h - 2 2 8 ,  Pa-231,  Ac-227,  
1-125 or 1-1 2 9 .  

12.5 Unconditional Release of Materials 

Personnel shall monitor for contamination on hand carried i tems in accordance  with 
pos ted  instruct ions wben exiting Contaminated Areas  and  RCA's. Tools, 
equipment ,  a n d  materials to be  released for unrestricted use from the  RCA shall be  
surveyed  by a qualified decontaminat ion technician or by health physics personnel.  
These su rveys  shall be performed in s u c h  a manner  and with appropriately sensitive 
instrumentat ion t o  ensure the  tools,  equipment  or material m e e t s  t he  unconditional 
release limits. Only health phys ics  pc .sonnel  shall authorize the  release of material 
for unrestr ic ted use .  
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12.6 Unconditional Release Surveys 

Unconditional release surveys shall cons i s t  of  b o t h  direct and  indirect monitoring 
m e t h o d s  t o  a s s e s s  the residual s u r f a c e  contaminat ion of  t he  material being 
monitored. Radiation detection instrumentat ion used  for direct monitoring shall be 
checked  for proper operation prior to  u s e  of monitoring operat ions.  RadiaTion 
detect ion instrumentation used for direct  monitoring shall be  positioned a t  a 
predetermined fixed dis tance from the sur face  of any  i tem being surveyed and  
moved with a scanning speed  t h a t  will provide a de tec t ion  capability to reliably 
m e e t  t h e  unconditional release limits. Direct monitoring of i tems or material shall 
be  performed in areas where  background radiation levels will not  interfere with the  
de tec t ion  capability t o  meet  . 'unconditional release limits for t h e  instrumentaTion 
being used. 

Indirect survey  techniques utilized shall provide cons is tency  and  reproducibility and  
shall b e  representat ive of t h e  surface being evaluated.  A sufficient number o f  s m e a r  
s a m p l e s  shall be obtained and  coun ted  to properly eva lua te  t h e  material for loose- 
s u r f a c e  contaminat ion.  Instrumentation used  to c o u n t  smear  samples  shall b e  of  
a t y p e  t h a t  provides a reasonable  geomet ry  a n d  coun t ing .  sfficiency for  t h e  
radionuclides characterized a s  being present .  S m e a r s  shall be  counted  for  a 
sufficient period of t ime to  provide for  count ing accu racy ,  reliability and acceptab le  
MDA. 

I tems or material with inaccessible s u r f a c e s  shall be eva lua ted  by surveying t h e  
access ib le  external  surfaces and open ings  to internal su r f aces  provided t h e  
contaminat ion a t  t h e  accessible locat ions c a n  be demons t r a t ed  to be  representative 
of t h e  inaccessible  surfaces .  S u r f a c e s  of equipment  or material which a r e  likely to 
be  con tamina ied  but are of s u c h  s ize  or construct ion a s  to make  the s u r f z c e  
inaccessible for  purposes  of m e a s u r e m e n t  shall be presumed to  be  contaminated 
in e x c e s s  of  t h e  unconditional release limits. 

Results of unconditionai release s u r v e y  for sur face  contaminat ion shall be 
d o c u m e n t e d .  Documentation shall b e  c lear ,  legible and  contain all t h e  applicable 
information. Documentat ion of s u r v e y s  performed shall b e  retained for  t he  
appropriate  t ime period specified in t h e  cur ren i  SEG records managemen t  s y s t e m .  

P:!SliES\REOS\RSG\SECl 2 . 2  12-3 REVISION 2 



13.0 RESPIRATORY PROTECTION POLICIES 

13.1 Section Overview 

Respiratory protection measures  shall b e  employed t o  protect  workers f rom a 
variety of airborne hazards.  The hazards  may be  of a radiological or non-radiological 
nature .  Radiological airborne hazards  include particulate materials and gases .  Non- 
rad io lo g ica I haza rds include oxygen d e f icien t a t  mos  p here s, air borne a sbes tos  fib e r s,  
particulates,  a n d  vapors .  This program for respiratory protection is based on 
requirements in Tennessee  Chapter  1200-2-5-.90 through .93 for radiological 
hzzards  and t h e  Code of Federal Regulations Title 29 Part  1 9 1 0 . 1 3 4  for non- 
radiological hazards .  

The  Respiratory Protection Program includes the  following e lements  a s  
recommended by  NUREG 0 0 4 1 ,  "Manual of Respiratory Protection Against Airborne 
Rad io act ive M a t  e r i a 1 " : 

1. 

2 .  
3 .  
4. 

5. 

6 .  

7 .  
8 .  
9 .  

1 0  

Written s tandard  operating procedures  and  policy s t a t emen t ;  
Proper selection of equipment ,  based  on  the  hazard; 
Proper training and  instruction of users; 
Proper fitting, use, cleaning, s to rage ,  inspection, quality a s su rance ,  and 
ma inte n a nce of eq  u i p men t ; 
Appropriate surveillance o f  w o r k  conditions,  deg ree  of employee exposure  
to s t r e s s ;  
Regular inspection and evaluation t o  determine t h e  continued program 
ef fec t iveness ;  
Program responsibility ves ted  in o n e  qualified individual; 
An adequa te  medical surveillance program for respirator users ;  
Use of only Bureau of Mines/National Institute of OccupaTional Sa ie ly  E E d  

Health ( N I O S H )  certified equipment ;  and  
Maintpnance o i  a bioassay program. 
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Respiratory requirements are  determined by assess ing  work  plans, evaluating 
conditions in t h e  work area and reviewing available historical da ta  on the  airborne 
hazards  for a particular job. The  evaluations include measuring airborne 
concent ra t ions  or oxygen con ten t  prior to working in a n  area.  Follo~v-up 
measu remen t s  a re  mad2 to eva lua te  airborne concent ra t ions  during work. 
Respiratory protection equipment  is selected using allowed respiratory protection 
fac tors  to e n s u r e  tha t  individual limits o n  intake or exposure  a re  not  exceeded .  

13.2 Respiratory Protection Policy S t a t e m e n t  

Scientific Ecology Group’s Respiratory Protection Policy S t a t e m e n t  is included a s  
a n  a t t a c h m e n t  a t  the end of t h i s  sec t ion .  This policy s t a t e m e n t  is t o  be  provided 
and  explained to respirator users during Respirator Users Training. 

13.3 Use of Respirators 

Rout ine operat ions are  planned activities t h a t  s r e  generally repetitive and occur  with 
various frequencies .  For s u c h  operations,  potential sources of airborne 
contaminat ions  should be  identified so tha t  respiratory protection may be 
accomplished by  the use of process ,  conta inment ,  and ventilation measures  and by 
preplanning of work .  The use  o f  respirators as  a subs t i tu ie  for engineering controls 
in routine opera t ions  is inappropriate. 

Non-routine operat ions a re  activities t h a t  are either non-repetitive or else occur S O  

infrequently t h a t  adequa te  limitation of exposures  by engineering controls is 
impractical. To t h e  ex ten t  t ha t  process, containment ,  and  ventilation controls are  
not  reasonably feasible in non-routine operat ions,  t he  use of respirators to avoid 
excess ive  exposure  t o  airborne contaminat ions is appropriate .  

Emergencies  a r e  unplanni3d e v e n t s  characterized by r i sks  sufficient to require 
immediate  act ion to avoid or mitigate s n  abrupt  or rapidly deteriorating situation. 
Although emerge7,cies  are  unplanned,  preparations will b e  m a d e  for coping with 
poteniial  emergencies  by providing necessary  and  sufficient respiratory protection 
for use in potential  emergencies  t h a t  a r e  likely to entail respiratory hazards .  
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The per:ods of t ime respirators are w o r n  cont icuously and The overall duraiions of 
use shall be  kept  t o  a minimum. It is di f f icul t  t o  realistically assign specific i iSne 
l imits on respirator use because o f  t he  w ide  variations in job requirements and in 

the  physical capacities and psychological att i tudes of individuals. Provision is t o  be  
made by supervision, for  the respirator users t o  leave zreas where respirator use 
is required fo r  relief in case of equipment malfunction, undue physical or 
psychological distress, procedural or communicat ion failure, significant deterioralion 
of operational conditions, or any other condit ion tha t  migh t  require relief. 

13.4 Engineering and Administrative Controls 

- 
Respirators shall be used t o  cont ro l  personnel exposure t o  airborne radioactive 
materials w h e n  administrative and engineered controls are n o t  effect ive and the use 
o f  respirators result in Total Effect ive Dose Equivalent (TEDE) being ALARA. 
Administrat ive controls shall be used to l imit personnel access t o  or  t ime spent in 

an  area. Engineered controls shall be used t o  l imi t  product ion o f  airborne 
contaminants and t o  control distr ibution of airborne radioactive materials. 

Appropriate respiratory protection shall be  prescribed w h e n  personnel are exposed 

t o  atmosphere Immediately Dangerous t o  Life or Health. Respirators may  also be 

prescribed w h e n  personnel may be exposed to contaminants at  or in excess o f  the 

appropriate TLV as established b y  the  American Conference o f  Goverrmen: End 
Industrial Hygienists, As with the  radiological use o f  respiratory proteci ion 

equipment, 2rimary re!iance wiii be  placed upon administrat ive controls t o  l imit 

personnel access t o  hazardous areas and engineered contro ls  t o  limit producTion o f  
tox ic  o r  nuisance atmospheres or  t o  ''clean" up contaminated atmospheres. When 

such me thods  are no t  practical, respiratory protect ion equipment shall be used as 
necessary . 
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13.5 Determination of Respiratory Pr.otection Requirements  

Determination of respiratory protection requirements  and  selection of equipment  
shall be made  by trained and qualified individuals only. Training and  qualifications 
shall be documen ted .  Respiratory protection devices  a r e  permitted for jobs where  
a n  ALARA evaluation has  been conducted  and it h a s  been  demonst ra te  ! t ha t  t he  
use of respirators will maintain the  Total Effective Dose  Equivalent (TEDE) ALARA. 
Determination of respiratory protection requirements  and  selection of equipment  for  
non-radiological contaminants  shall be m a d e  by t h e  Industrial Hygiene and  Sa fe ty  
De pa rtme nt. 

.-  13.6 Selection of Respiratory Devices 

The  proper selection of a respiratory protection device  is possible only w h e n  
consideration of the  factors  involved indicates t h a t  the device selected will provide 
sa t i s fac tory  protection when  properly used .  T h e  select ion of respiratory protection 
equipment ,  therefore  requires knowledge  of s u c h  fac tors  a s :  

1. The chemical,  physical and toxicological properties of t h e  subs t ance  against  
which protection is required. 

2 .  The p rocesses  occurring during t h e  work activity and  conditions o f  t he  work 
area,  a s  they  relate t o  t h e  dissemination of contaminants .  

3 .  Actual and  potential hazards to  de termine  w h e t h r r  conditions Immedialely 
Dangerous t o  Life or Health exis t  or whe the r  healTh effects would result only 
a f te r  prolonged or repeated exposures .  

4. The na ture  of dutie; t o  be per formed by t h e  user, particularly a s  t h e y  relate 
t o  restriction of movements  and  worker efficiency. 

5.  An underst2nding o f  the principles, design,  s c o p e  of use ,  limitations, 
advan tages  and  d isadvantages  of the  equ ipmen t .  

6. The  external radiation hazards .  
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Respiraiory protection equipment w i l l  normally be selecied tha t  has a proTecTion 
factor greater Than the anticipaied peak airborne concen i ra t ion  expressed as a 
multiple o f  to ta l  DAC. Respiratory protect ion equipment m a y  be selected ihat  has 

a protect ion factor  less than the  anticipated peak airborne concentrat ion expressed 

as a mult iple o f  to ta l  DAC provided tha t  use o f  t ha t  equipment is expected t o  result 
in a lower  TEDE. This evaluation should be  documented in t he  RHWP package. 

Protection factors  for respiratory protect ion equipment shall be  assigned in 

accordance with Schedule RHS 8-32 o f  Tennessee regulat ions 1200-2-5. 

13.7 Facial Hair Policy 

indivicuals using tight-fitt ing respirators shall not have a n y  facial  hair tha t  interferes 

with the  sealing surface o f  t he  respirator. A n y  in t rus ion of facial hair in to  the  
sealing surface of the  respirator c a n  result in air in-leakage. A n y  worker who has 

facial hair t h a t  intrudes into the  area where  the  respirator seals against t he  face 
shall n o t  be f i t ted with a t ight  f i t t ing respirator. Addit ional ly, a n y  worker w h o  is not 
clean-shsven shall not be issued a respirator, even t h o u g h  he has previously 

obtained a satisfactory fit with the  particular device. 

13.8 Medical  Requirements 

Personnel who require the use o f  respiratory protect ion equipment in the  course of  

w o r k  a t  SEG shall receive a physical examination, and be cert i f ied by  a physician 

as qualif ied t o  wear respiratory protect ive equipment prior t o  wearing any 
respiratory protect ion device, Physical examinations shal l  be  required a t  least 
annually (every 1 1 -1 3 months) thereafter. Personnel shall be  medically evaluated 

t o  ensure they  posses the  physical and psychological  capabil it ies necessary t o  
per fo rm tasks whi le  wearing a respirator. Th is  medical evaluzi ion shall use 
Regulatory Guide 8.15, "Acceptable Programs fo r  Respiratory Protection" as 

guidance in determining i f  an individual is medical ly qualif ied t o  wear respiratory 
protect ion equipment. 
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13.9 Training 

Respirator users shall be trained a t  least annually (every 11-13 months) in  the 
proper use and maintenance o f  respiratory protect ion equipment.  Training of  

personnel in the use of  respiratory protect ive cquipment  shall be performed by  a 

knowledgeable instructor.  The instructor shall have a thorough knowledge of  the 
application and use of respiratory protect ive equipment and the  hazards associated 

with radioact ive airborne contaminants. Training shall include, bu t  is not  limited to,  
the  fo l lowing:  

1. Presentation of SEG Respiratory Protect ion Policy Statement.  

2.  Discussion of the airborne contaminants against w h i c h  the  wearer is t o  be 

protected. 

3. Discussion of the construction, operating principles and limitations o f  the 

var ious respirators. 

4. Explanat ion o f  why more posi t ive control  measures are no t  always feasible. 

This shall include recognit ion tha t  every reasonable ef for t  is bzirig made t o  
reduce or eliminate the need for  respirators 

5. Instruct ions for  assuring tha t  respirators are in proper work ing condit ion. 

6. Instruct ions in donning and removing the  respirator properly. 

7 .  Instruct ions in the  proper method for checking t o  ensure an adequate face 

t o  facepiece seal. 

8 .  Inst ruct ion in t h e  proper use and maintenance o f  the respiraior, including 

assurance t o  the user tha t  h e  or she wi l l  be issued a sanitized and properly 
operat ing respiraior. 

9. Discussion o f  the types of  cartr idges and filters commonly used and The 

appl icat ion for each type. 
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10. lnsiruction in emergency, aci ion t o  be  t aken  in t h e  e v e n i  o f  a malfunction, 
including t h e  app:aisal o f  possible hazard in t h e  e v e n t  t h e  respirator vb'eie to  
b e  removed in t h e  hazardous a rea .  

Personnel responsibl for the  cleaning and  main tenance  of respiratory protection 
equipment  shall receive training necessa ry  fo r  fulfilling their  responsibilities. This 
training shall include, but no t  be limited to t h e  following: 

1.  Maintenance,  inspection, a n d  i s suance  of respiratory protection equipment .  

2 .  Maintenance  and repai.r.-of respiratory protection equipment  in acco rdance  
wi th  manufacturer 's  instructions. 

3 .  Respiratory protection theory .  

4. Properly cleaning and disinfecting respiratory protect ive equipment.  

5. Proper s t o r a g e  of respirators.  

13.70 Respirator Fit Testing 

Respiraiors with a tight-fitting f acep iece  shall b e  fit tested to e a c h  individgal t o  
verify t h a t  a n  a d e q u a t e  seal c a n  be obta ined .  The fi t- testing shall b e  performed 
prior to first use for all users  and  shall be repea ted  a t  a f r equency  not  t o  exceed  6 
mon ths  for asbestos and lead workers a n d  a t  a f r equency  n o t  t o  exceed  12  monihs  
for all other use r s .  Fit-testing shall be performed only o n  individuals w h o  have a 
cu r ren t  medical approval,  have  received respiratory protection training within the  
p a s t  y e a r  and  a r e  clean s h a v e n .  

13.1 1 Respirator Maintenance 

Respirators shall b e  cleaned and dis infected af ter  e a c h  use. Respirators shall be  
in: 2 e c t e d  after e a c h  cleaning a n d  necessc ry  main tenance  shall be performed.  
Maintenance shall be  documented  by t h e  individual performing t h e  mainter,&nce. 
Respirators shall b e  storpd in clean san i ta ry  condi t ions.  S t o r a g e  locations shall be  
located free from chemical or physical a g e n t s  which could be  harmful t o  t h e  
respirator  cons t ruc t ion  materials. 
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Respirators ready for issue shall be  have  no detecTable Sera-gamma or alpha loose 
s u r f a c e  contaminat ion.  Fixed contaminationshall  be  < 1 0 0  c p m  beta-gamma a b w e  
background on  sealing and interior su r f aces ,  and  <500 c p m  beta-gamma above  
background on t h e  exterior su r faces  a s  measured  with a pancake type  G - M  

detec tor .  A sat isfactory rating also indicates t h a t  the respirator meets  all o ther  
inspection criteria. 

13.12 Corrective Lenses  

Personnel requiring corrective lenses  when  wearing a full-face respirator should 
wear prescription e y e  g lasses  approved  for use inside a full-face respirator. Contact  
lenses shall no t  b e  used whe.n'wearing a full-face respirator without  prior approval 
of t h e  RPM or SSHO. 

13.13 Supplied Breathing Air 

All sources of breathing air shall meet t h e  requirements  for Grade D breathing air 
as specified in ANSI/CGAG-7.1 - 1989, "Commodity Specification for Air." Fitrings 
to supplied air s y s t e m s  manifolds a n d  cylinders shall be  unique s u c h  tha t  t h e  
introduction of g a s e s  o ther  t han  pure  breathing air is prohibited. Sources  o f  

breathing air shall b e  approved by  t h e  RPM or SSHO. IT' sources  other  than  air 
cylinders a r e  utilized, the  source shall b e  sampled for Grade D breathing air prior io 
use and o n c e  every  6 months  and  af te r  any main tenance  on a brearhing air sys t em.  

HP technicians or t h e  SSHO shall per form s m e a r  surveys  of breathing air manifolds,  
including airline connect ions,  a t  least  weekly while in use .  Supplied air sys l ems  
shall be a s sembled  in t he  certified configurat ion,  using only hose  types ,  hose 
lengths  a n d  fi t t ings approved for t h e  device.  

13.14 Program Quality Assurance  

The radiologicz; bioassay program is part  of t h e  Personnel Monitoring Program, but  
certain a s p e c t s  of t h e  bioassay program are  pertinent to ihe  Respiratory Proleclion 
Program. Personnel bioassay resul ts  shall b e  used to  verify the  respi:?tory 
protection program's  effect iveness  for selection of adequa ie  respiratory pro:ection 
devices  and  provision of properly functioning respirato:y protection devices .  
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The  SiTe Safe ty  and Health Off icer  shall delerrnine non-radiological bioassay 
requirements io  verify the  e f fec t iveness  of i h e  RespiraTory Protection Program f O i  

non-radiological exposures .  

Stored respiraiors shall be  inspected periodically to  verify t h e y  have  been properly 
c leaned ,  inspec ted ,  maintained and  s tored .  Respiratory protection issuance records 
shall be  reviewed periodically to verify only trained a n d  qualified individuals a r e  
issued respirators.  Respiratory protection training c o u r s e s  shall be reviewed 
periodically t o  a s su re  adequacy  of respirator training. In addition, maintenance and 
inspection records  of respiratory protection equipment  shall be reviewed t o  a s su re  
equipment  is maintained in acco rdance  with NlOSH certification. 
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ATTACHMENT 13.1 
Respiratory Protection Policy Statement 

It is t h e  SEG polic*y t o  maintain personnel exposure t o  b o t h  internal and external hazards 
as l o w  as is reasonably achievable (ALARA).  Personnel exposure t o  airborne contaminants 
shall be  l imited b y  process and engineered controls whenever possible. However,  under 
some condit ions, process and engineered controls may  n o t  be feasible o r  provide adequate 
assurance tha t  exposure t o  contaminants w i l l  be maintained ALARA. In such instances, 
respiratory protect ion devices may be required for individuals performing w o r k  in areas 
containing airborne contaminants. The selection and use of respiratory protection 
equipment  shall be balanced against the potent ia l  for  causing increased external exposure 
or o ther  heal th and safety  concerns ... The use o f  respiratory protect ion equipment must  
be consis tent  with maintaining the  total  e f fect ive dose equivalent ALARA. 

The rout ine use o f  respirators for radiological protect ion purposes w i l l  be prescribed by  
Health Physics usually o n  an RHWP. Concurrence by Health Physics shall be obtained 
prior t o  the  non-rout ine use o f  respiratory protect ion equipment. Use o f  respiratory 
protect ion equipment dur ing emergency condi t ions shall be in accordance with established 
procedures and should no t  hinder major medical  or  accident mit igat ion activit ies. 

W h e n  respirators mus t  be used, appropriate rest or  relief periods shall be provided. A n  
individual wear ing a respirator may leave the  v iork  area a t  any t ime for  relief in the  event 
o f  equipment  malfunct ion,  physical or psychological  distress, procedural or communicat ion 
failure, s igni f icant deteriorat ion o f  work area condit ions, or any other condi t ion that  might 
require relief. 

SEG is commi t ted  t o  establishing and maintaining a respiratory protect ion program 
consistent w i t h  the  goal  o f  protecting its employees. It is therefore the pol icy o f  Ibis 
company tha t  all employees, when  using respirators i n  the w o r k  place, or administering 
the Respiratory Protect ion Program, shall adhere t o  the principles established in the 
wr i t t en  procedures. 

H. W. Ar rowsmi th  Date 
President 
Scientif ic Ecology Group, Inc. 

P '.SITESiREDS\RSC~~SEC 13 2 13-1 0 REVISION 2 



14.0 ENVIRONMENTAL MONITORING 

14.1 Environmental Monitoring 

If required, a si te specific environmental  monitoring program will be established 
t o  documen t  compliance with Tennessee  Regulation 1200-2-5 a t  each  site prior 
to  beginning operations a t  tha t  s i te .  The  s i te  specif ic  environmental  monitoring 
program shall be reviewed and approved by the Radiation S a f e t y  Committee and  
a copy  submit ted to the  S ta t e  of Tennessee .  

Environmental conditions, a s  appropriate ,  will be  monitored throust i  
measu remen t s  performed . 'on air samples ,  su r f ace  water samples ,  sani tary 
s e w e r a g e  discharge,  soil samples ,  and  ambient  radiation, etc. Results from t h e s e  
measurements ,  if positive, c a n  b e  utilized t o  calculate  potential d o s e s  t o  
individual members  of t h e  public. Measuremen t s  a lso se rve  to identify potential 
a r e a s  of concern and shall trigger appropriate  radiological response  or process  
c h a n g e s  in the event  t ha t  unanticipated radiological conditions a re  identified. 

Analysis of environmental samples  and  environmental  media will be through t h e  
SEG laboratory a t  SEG's Bear Creek Facility or a qualified outs ide IaboraTory. 

1 4 . 2  Environmental Action Levels 

Air, wa te r ,  and  sanitary s e w e r a g e  action levels shall b e  s e t  a t  10 percent  o f  t he  
applicable Table 2 values in T e n n e s s e e  Schedu le  R H S  8-30. Soil and sed iment  
act ion levels shall be  s e t  a t  5 pCi/g for man-made  radionuclides. Ambient 
g a m m a  action levels shall be  s e t  a t  25 millirem in a n y  quarter ,  and 1 millirem in 
a n y  o n e  hour for individuals in unrestricted a r e a s .  

/ 

Immediate notification shall be  m a d e  t o  t h e  RSO or SSHO of any samples  or 

d o s 2 s  exceeding action levels. T h e  RSO or SSHO shall initiate or perform an  
investigation and respoiise consisting of o n e  or more of t h e  following act ions:  

1 .  
2. 
3.  
4. Evaluate need for re-sampling; 
5.  

Verify of laboratory da ta  and  calculations;  
Analyze and review probable c a u s e s ;  
Evaluate need for reanalysis or addiiional ana lyses  on  original sample ;  

Evaluate need for szmpling of olher  pa;hways;  
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6. Evalua;e need for norifica1ions in accordance LviTh SecIion 15; 
7. 
8. Perform dose assessment 

Document  all actions, analysis, and evaluations in logs or files; or 

14.3 Quality Contro l  Requirements 

Laboratory count ing performed for  purposes o f  environmental o r  eff luent s i ream 

monitor ing shall comply w i t h  the  requirements of U . S .  NRC Regulatory Guide 
4.1 5. 

Steps should be  taken to  ensure tha t  samples col lected are representative of t he  
material sampled, Replica'te samples should be  taken periodically to determine 

t h e  reproducibi l i ty of sampling. 

Sample in tegr i ty  should be maintained f r o m  the  t ime of col lect ion t o  t ime o f  
analysis. Procedures shall con ta in  requirements to ensure sample integrity. 

Quali ty con t ro l  sample analysis provides a means to determine the  precision and 
accuracy of the  monitoring process. S E G  shall utilize both intralaboratory and 

interlaboratory measurements t o  ver i fy  the  quality of i ts  analysis methods. 

lntralaboratory analyses shall consist o f  replicate sample analy ' s  o f  

environmental  media, reference tes t  materials, or bo th .  The size and other 

physical and chemical characteristics o f  t he  replicaie samples should be similar 
t o  those of samples that are rout ine ly  analyzed by i h e  lab. I f  possible, replicate 

samples should be analyzed as bl ind samples. Simulated samples can be  
prepared w h e n  t rue replication or spl i t t ing of samples is n o t  possible (e.g.  air  
samples). 

Analysis of intralaboratory blank and spiked samples should be  performed o n  a 

regular bzsis t o  provide a basis for est imating the  accuracy of  analytical resulis. 

lnterlaboratory analyses provides a means to detect  errors in measurement tha i  
migh t  not be  detected by  intralaboratory mezsurements.  SEG shall participate 

in  the  EPA Environmental Radioactivi ty Laboratory lntercomparison Swdies 
(Cross-Check) Program, or o ther  suitable program. Participation shall be for all 
of t he  determinations offered by EPA tha t  are included in SEG's environmental 
monitor ing program. '  
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14.4 Operating Procedures  and Instructions 

SEG shall have  written procedures  for sample  collection; packaging, shipment ,  
and receip1 of samples  for off-s i te  analysis;  preparation and analysis of samples;  
maintenance,  s torage ,  and use of reference s t anda rds ;  calibration and checks  of 
radiation and  radioactivi. / measuremen t  s y s t e m s ;  and reduction, evaluation, and 
reporting of da ta .  

14.5 Records 

Records necessa ry  t o  documen t  t h e  activities performed in suppor t  of the  
environmental  program shall b e  maintained. Provision for tracking and control 
of laboratory samples  through the  s e q u e n c e  of monitoring processes  shall be 
available. Documentation of sample  collection shall include description, location, 
da t e ,  and  t ime of sample; receipt and  laboratory identification of the  sample;  
preparation and  processing of t h e  sample ;  and  analysis of t h e  sample.  In 
addition, background samples ,  analytical blank samples  and  da ta  reduction and 
verification for those  samples  shall b e  documen ted .  

Quality control records for laboralory count ing s y s t e m s  shall include t h e  results 
of measu remen t s  of radioactive c h e c k  sources ,  calibration sources, backgrounds,  
and  blanks. 

Records shall be kept indefinitely after license termination until they  are  
determined t o  be of no further use by managemen t .  The  minimum time period 
for record retention shall be  ten y e a r s  af ter  termination of t h e  licenses. 

14.6 Reference S tanda rds  

All s t anda rds  used for calibration of laboratory equipment  shall b e  NlST traceable 
w h e n  s u c h  s tandzrds  a re  available. Preparation of working s tandards  and 
s tandard  geometr ies  f rom cerlified s tandard  solutions should be documen led .  
The  working s tandard should be prepared in the  s a m e  manner  a s  the  unknown 
samples ,  t o  t h e  extent  practicz.!. 
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Efficiency calibrations should be  checked  a t  least  qi:ariDvrly using reference 
s t anda rds .  Calibrations should also b e  checked  wheneve r  a significan; change  
or repair is made  t o  the  measurement  s y s t e m ,  or w h e n  c h a n g e s  are de tec ied  a s  
a result of check source measurements .  

14.7 Peiformance Checks  of Radiation Measurement  S y s t e m s  

Scheduled checks  should b e  performed o n  laboratory equipment  to determine 
background counting rate and  response  to c h e c k  sources .  Results of t hese  
c h e c k s  should be  documented  in laboratory logs and plotted on control char t s .  
Investigations shall be  performed anc! corrective ac t ions  taken whenever  
measurement  values  fall outs ide of predetermined control values .  

Background counting should normally b e  performed daily or before e a c h  use .  
Check  source measurements  a re  usually measured  daily or with each  ba tch  of 
samples  counted  on automated  equipment .  

Energy calibration checks  on gamma spec t romet ry  s y s t e m s  should normally be  
performed o n  a daily t o  weekly f requency .  Results of measu remen t s  should be  
recorded and  compared t o  predetermined limits t o  de te rmine  if adjustments  to 
th. count ing a re  necessary .  

Energy resolution measuremen;.; shou ld  normally be performed on a weekly to  
monthly f requency  and check  source count ing rate on a daily f requency  for  
gamrr 1 spec t roscopy  sys t ems .  T h e s e  mezsu remen t s  should also be made  af te r  
a n y  significant changes  to t h e  s y s t e m .  

Results of all quality control measu remen i s  s h o u l d  be  documen ted  in laboratory 
logs or files. 

14.8 Calculations and Computat ions 

Calculations and  computat ions used  in determining concent ra t ions  of  redioactive 
materials shall be independently checked  prior t o  implementation. The  
calculations shall be  proceduralized and  implemented in acco rdance  wi th  qual i ty  
a s su rance  requirements for procedure deve lopment .  
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14.9 Data Review a n d  Analysis 

Review and  analysis of data  a t  SEG shall be performed on a timely basis in order 

t o  identify concenirat ions of radioactive materials in environmental  media tha t  are 
of conce rn  or problems with laboratory equipment .  
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15.0 NOTICES, REPORTS, AND RECORDS 

15.1 Sect ion Overview 

This sect ion provides summary  information regarding t h e  radiation protection 
not ices ,  reports ,  and records required by regulations and  for  purposes  of 
insurance liability. protection. This sect ion also provides  information a b o u t  
additional radiation protection records  maintained for t h e  radiation protection 
program at  S E G .  

T h e  SSHO a t  SEG field projects is de lega ted  full authority t o  perform or fulfill t h e  
responsibilities of the  RSO'. ' -Notifications required for SEG field projects may b e  
performed b y  t h e  SSHO or by t h e  RSO th rough coordination and  communication 
with t h e  SSHO. 

15.2 Record Quality Assurance  

All records  required for l icense a n d  regulatory compliance must  be  legible 
throughout  their  required lifetime, wh ich  is generally 10 yea r s  or more after the  
l icense is terminated.  Records c a n  b e  originals, microfilms, or copies provided 
t h a t  microfilms and  copies are au thent ica ted  by authorized personnel and  a re  
capable  of producing legible, qccura te ,  and  comple te  records during the  required 
retention per iod.  Records shall include all pertinent information, s u c h  a s  s t a m p s ,  
initials, a n d  s igna tures .  S a f e g u a r d s  aga ins t  tampering and  loss of records will be 
t a k e n  t o  e n s u r e  record security.  dua l i ty  Assurance  of records  will be maintained 
in a c c o r d a n c e  with t h e  SEG Q A  procedures  manual.  

15.3 Units of Measuremen t  for Notices,  Reports ,  and  Records 

T h e  regc!aiic;)s require use of  cer tain units for all quantit ies in radiation program 
records .  SEG will use t h e  units cur ie ,  rad,  rem,  and  multiples thereof  and  wil l  

clearly indicate  t h e  units o f  all quant i t ies  on all required records .  In addition, it 

is required t h a t  clear distincTion b e  m a d e  among  t h e  quantit ies entered on 

records .  For example,  d o s e  equivalent  quantit ies shall b e  clearly defined a s  total 
e f fec t ive  d o s e  equivalent,  sha l low d o s e  equiva '?nt ,  e y e  d o s e  equivalent, d e e p  
d o s e  equivalent ,  commit ted d o s e  equivalent ,  and commit ted  effect ive d o s e  
equivalent .  
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15.4 Notices and  Reports to  Employees 

Regulations require tha t  t he  following i tems be posted conspicuously s o  ThzT 
workers c a n  observe them a s  t h e y  g o  to  or r e t u r n  from radiation work: 

1. S t a t e  Regulations for Protection Against  Radiation, Radioactive Materials 
l i c e n s e  a n d  documents  incorporated into the license by references or 
a m e n d m e n t ,  

2. Operating and Emergency Procedures ,  

3. Notice to Employees (RHS 8-31, and  

4. Notices of Violation and  r e sponses  concerning t h e  regulatory violations. 

In lieu of pos t ing  of t he  regulations, l icenses,  a n d  procedures ,  a notice describing 
t h e  d o c u m e n t  and the  location w h e r e  it can  b e  examined is allowed. Notices of 
violation of t h e  regulations and  r e sponses  t o  s u c h  notices shall be posted wiIhin 
two working d a y s  a f te r  receipt or dispatch of t h e  documen t s .  These  documen t s  
shall remain posted for a minimum of five working days  or until the violation hzs  
been  completely corrected,  whichever  is later. 

I ,  is t h e  SEG policy that  a writ ten annual  report of internal a n d  external exposure  
b e  provided to  workers.  Regulations al: 3 require S E G  to copy the  effecTed 
individual(s) o n  any reports t h a t  a r e  required t o  be submit ted to t h e  S w e .  
Information regarding administrative overexposures  (those exceeding SEG 
administrative limits) is reported to employees  a s  a regular part of S E G  d o s e  
control pract ices .  At the  reques t  of former employees ,  a summary  report of  

exposures  by  year,  mus t  a lso b e  provided wilhin 30 d a y s  from the  request or 
within 30 d a y s  after the  exposure  has  been de7ermined. In addition, :-Jorkers 
terminating employment  may r eques t  a report or es i imate  of t h e  dose  received 
during t h e  c u r r e n t  quarrer or calendar  year .  
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15.5 Kotification of Respiratory Protection Use 

At least  30 d a y s  before SEG first uses respiratory protection equipment,  :he 
s t a t e  shsll be  notified in writing of t h a t  intent.  SEG interprets  such  equipment  
to include a n y  kind of personal respiratory or breathing m a s k  but not temporary 
or permanent  engineering controls  such a s  ventilation or other engineering 
techniques  used  t o  provide respiratory protection. 

15.6 Notification of Packages Exceeding DOT Limits 

T h e  RSO shall immediately notify t h e  final delivery carrier and the  Tennessee  
Division of Radiological Heal th  by te lephone,  te legram, mailgram, or facsimile 
w h e n :  

1 . Removable  radioactive s u r f a c e  contamination on external su r f ace  of 
packages  exceeds  2,200 dpm/ lOO c m 2  B - y  activity or 220 dpm/lOO c m 2  CI 
activity w h e n  averaged over  300 c m 2  of package  s u r f a c e .  

2. For non-exclusive use  sh ipment :  

a .  External radiation levels exceed  200 millirem per hour a t  any poin? on 
t h e  external sur face  of t h e  package ,  or; 

b .  Radiation levels a t  th ree  fee t  f rom t h e  external  sur face  of the package 
exceed  10 millirem. 

3. For a package  transported a s  exclusive use  by rail, highway, or wa le r  
radiation levels external to t h e  package  may exceed  t h e  limits in 2.a and 2 . b  
above ,  but  must  not exceed  a n y  of the  following: 

a .  2 0 0  millirem/hour on  t h e  external sur face  of t h e  package unless t he  
following ;-oI2ditions z rc  me t ,  in wh ich  c a s e  t h e  limit is 1,000 
millirem/hour. 

1. The shipment  is m a d e  in a closed vehicle;  

2. Provisions a re  m a d e  tu secu re  t h e  package  s o  tha t  its posilion 
within t h e  vehicle remains fixed during transportation; and 
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3. There are no loading or un:oading opera7ions betv;een ;he 

beginning and end of the  t ransportat ion;  

b.  200 millirem/hour a t  any point on t h e  outer  surface of the vehicle, 
including the upper and lower sur faces ,  or, in the  case  of an open 
vehicle, a t  any point on the  vertical planes projected form the outer 
e d g e s  of the vehicle, on the  upper surface o f  the  load, and on the  
lower external sur face  of t he  vel-.icle; 

C. 10 millirem/hour a t  a n y  point t w o  meters  from t h e  vertical planes 
represented by t h e  outer  lateral su r f aces  of t h e  vehicle, or, in t h e  case  
o f  an  open vehicle, a t  any  point t w o  meters  from the  vertical planes 
projected from the outer  e d g e s  of t h e  conveyance ;  and 

d .  T w o  millirem/hour in any  normally occupied positions of the  vehicle, 
excep t  tha t  this grovision d o e s  not apply t o  private motor carriers 
when persons occupying t h e s e  positions a re  provided with special 
health supervision, personnel radiation exposure  monitoring devices ,  
and  radiation worker training. 

15.7 Notification of The f t  or Loss of Radioactive Material 

I f  radioactive material exceeding 1,000 t imes the  quantit ies in Schedule R H S  E- 
31 or any quantity of an unlisted ma;erial is lost or s to len ,  t h e  regulations require 
immsdiate te lephone notification t o  the  Division of Radiological Health ( 1:30 am - 
4:30 pm, Monday -Friday) or t h e  Tennessee  Emergency Management  Agency 
(a f te r  working hours ) .  Lost or s tolen quantit ies : xceeding 10 times those  listed 
in Schedule  RHS-31 require a report  by telep! one  within 30 days .  In addition to 
the verbal notification, a writ ten report  will b e  made  within 30 days  a f te r  the 
te lephone report .  The report will include: 

1. 

2. Ci rcumstances  of the loss 
3. Disposition of the  material 
4. Exposure a s ses smen t  
5 .  
6. 

Description of the icdioactive material 

Act ions taken  to recover t h e  material 
Measures  taken to prevent recurrence of i he  thef t  or loss 
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Exposures to individuals f rom loss or thef t  o f  radioactive materials shall b? 
provided in a separa te  and de tachable  part of t h e  report .  

15.8 Notification of Incidents 

The  regulations divide radiological incidents into t w o  notification c lasses :  
immediate notification and  24-hour  notification. Immediate notification by 
te lephone  is required i f  any  incident involving a n  SEG radiation source , . lay have  
caused  or th rea t ens  to cause :  

1. 
-2. 
3 .  

A TEDE of 25,000 mrem or greater ;  
An e y e  d o s e  equiva1ent"of 75,000 mrem or greater ;  
A sha l low d o s e  equivalent to skin or extremities of 250,000 mrad or greater ;  
or 
Release of radioactive material s u c h  tha t  a n  individual could have received 
an  intake of 5 ALI in 24 hours .  

4. 

Notification to t h e  Division within 24 hours is required i f  a n y  incident involving 
a n  S E G  radiation source  may have  caused  or th rea t ens  t o  cause :  

5.  
6. 
7. 

A TEDE exceeding 5,000 mrem; 
A n  e y e  d o s e  equivalent exceeding  15,000 mrem; 
A sha l low d o s e  equivalent to  t h e  skin or extremities exceeding 50,000 
mrem; or 

Release of radioactive material s u c h  tha t  a n  individual could have received 
an  intake exceeding 1 ALI. 

8 .  

The a b o v e  notifications a re  not  applicable t o  d o s e s  received from planned special 
exposures  t h a t  a re  within the limits for p!anned special  exposures .  Reports made  
to t h e  Division shall be  made  in a manner  s u c h  tha t  names  of individuals a re  
s t a i ed  in a ;epara te  and de tachable  portion. 

15.9 Reports o f  Overexposures ,  Excessive Radiation Levels, and Concent:atio::s 
Exceeding Limits 

SEG shall issue a written report to t h e  s t a t e  within 30 d a y s  for :  

1 .  Any incident requiring notification in Sect ion 15.9; 
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imits for z n y  occupationally exposed  adult; 

15.10 

15.11 

2. Exceeding d o s e  
3. Exceeding d o s e  
4. Exceeding d o s e  

imits fd'r any  occupationally exposed  minor; 
imits for a n  embryo/ fe tus  of a declared pregnant w o m a n ;  

5. Exceeding d o s e  limits for a n  individual member of the public; 
6. Radiation levels or concentra1ions in the  restricted a rea  exceeding the  s t a t e  

regulatory or license limits; or 
7. Radiation levels or concent ra t ions  in t h e  unrestricted area exceeding 10 

t imes  a n y  s t a t e  regulatory or license limit. 

Each report  shall describe the  ex ten t  of exposure  of individuals to  radiation or 
radioactive material and include: 

. .. 

1. 
2. 
3. 
4. 

Estimates  of each  individual's dose ;  
Levels of radiation and concent ra t ions  of radioactive material involved; 
C a u s e  of  t h e  elevated exposures  d o s e  ra tes ,  or concentrat ion;  and 
Corrective actions taken to  ensu re  aga ins t  recurrence,  including a schedule  
for achieving conformance with requirements.  

Reports shall provide descriptions of e a c h  involved individual by name,  social 
securi ty  number  and da te  o f  birth s u c h  t h a t  t he  information on individuals is 
s t a t ed  in a s epa ra t e  and de tachable  portion. 

Notice of License Termination 

I f  SEG should ever  decide t o  terminate  The radioactive materials license, the  
regulation, require written notification of t ha t  intent no  less  than  30 d a y s  prior 
t o  t h e  l icense termination. 

Recordkeeping Requirements and  Policy 

The regulations require S E G  to d o c u m e n t  compliance with the  radiation 
protect ion program in ;Ilmost all a s p e c t s  t ha t  could be related to health and 
sa fe ty  of radiation workers or individual members  of t h e  public. A t  SEG, records 
shall be  maintained indefinitely. The recordkeeping requiremenls are imporiani 
d u e  to  t h e  regulations requiring t h e m  a s  well a s  t he  potentially high IiabiliTy 
i s sues  tha t  c a n  arise. Demonstrat ion of regulatory compliance and ALAAA 
pract ices  is also valuable f rom a public relations viewpoint.  All records shal l  be 
prepared and  maintained in acco rdance  with Section 15.2 o f  this guide.  
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15.1 2 Documentat ion of the SEG Fiadiation Protection Program 

The regulations require that the radiaiion proiect ion program a t  SEG be 
documented. This Radiation Safety Guide, Health Physics Procedures, the SEG 
Quali ty Assurance Manual, and other records such as surveys, training records, 
audits, and radiation safety meet ing minutes wi l l  be maintained to  document the 
implementat ion of the radiation protect ion program at  S E G .  In addition, annual 
rev iews and implementation and compliance audits will be documented and 

records kept  o f  these reviews. Records of the radiation protection program wil l  

be retained indefinitely in accordance with regulatory and insurance coverage 
requirements. 

. -. 

15.13 Records of Prior Occupational Dose 

The regulat ions require SEG t o  determine occupational dose for the current year 

and t o  a t tempt  to  obtain records of l i fetime cumulat ive occupational dose for 
each individual w h o  is likely t o  receive an occupational dose requiring monitoring 
(see Sect ion 3.1). In addition, any individual w h o  is t o  participate is a planned 

special exposure (PSE) shall have a complete dose history dn file of all previous 

PSE'S as w e l l  as all doses in excess of the limits received during the  individuals 
l i fet ime. 

For occupat ional  exposures during the  current year other than PSE's, SEG can 

accept  a written statement disclosing the nature and amount  of  occupational 
dose. The statement must be signed by  the individual or the individual's most  
recent employer for work  involv ing radiation exposure. For l i fetime cumula i ive 

dose SEG can accept an u p  t o  date Form R H S  8-1 or equivalent that  is signed by  
the individual and the most  recent employer for w o r k  involving radiat ion 
exposure.  Reports can be provided via letter, telegram, or electronic media 
provided that the authentici ty o f  the information can be established. 

SEG wi l l  i sco rd  the expgsure history of occupational ly exposed individuals on  
Form RHS 8-1, or equivalent, Af ter  recording the information; the form is to  be 
signed by the individuals w h o  received the exposure. 

Records o n  Form RHS 8-1 are retained indefinitely after t h e  SEG license is 
terminated and unti l a determinai ion is made by  SEG management thaT the 
records are no longer needed. 
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15.14 Records of Current Occupational Dose 

S E G  is required t o  maintain records of d o s e s  for all individuals that  are required 
t o  be  monitored.  Records shall include, when applicable: 

1. T h e  d e e p  d o s e  equivalent to  t h e  whole  body,  e y e  d o s e  equivalent, shallow 
d o s e  equivalent to the skin,  and  shal low d o s e  equivalent  to extremities; 

2 .  T h e  es t imated  intake or body burden  of radionuclides; 

3. T h e  commit ted  effective dose  equivalent (CEDE) and  specific information 
used  to  calculate the  CEDE; 

4. T h e  total  effective d o s e  equivalent ,  when  required; and  

5 .  T h e  total  organ dose equivalent (TODE), which is t h e  s u m  of the d e e p  ( . o se  
equivalent  and the commit ted d o s e  to the  organ receiving the  highest d o s e  
(maximally exposed organ) .  

S o m e  examples  of specific information used t o  calculate  the CEDE ere  
m e a s u r e m e n t s  of airborne concent ra t ions  and quantit ies o f  radionuclides in the  
body or exc re t ed  from the body .  In addition, respiratory protection equipment  
will reduce  t h e  intake of  airborne can taminan t s  into the  body.  The regulations 
also give a specific extension of t ime for recording and  reporting of a s s e s s m e n t  
of d o s e s  d u e  t o  intake of Class Y material using b ioassays .  Recording and 
reporting of s u c h  material c a n  be  delayed for u p  to 7 months ,  unless specific 
notification is required a s  descr ibed in Section 1 6 . 8  and  1 6 . 9 .  

T h e  TEDE will be reported w h e n  both  internal and  external  monitoring a re  
per formed.  The  records require enir ies  of t he  a b o v e  records on a t  least  a n  
annual  bas i s .  

All records  shall be maintained on Form RHS 8-2  or equivalent .  Individual d o s e  
records  a r e  private and shall be pro tec ted  from public disclosure.  The  above  
records  shall be  retained indefinitely. 
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Monthly results from personnel dosimeters ,  dose  cElculations, overexposuie  
investiga7ions and  reports shall be  maintained a s  backup  for the  current dose 
records.  Self-reading dosimeter  results shall be  maintained a t  least until the  
official (TLD or film) dosimeters  a re  read. After that ,  t h e  temporary self-reading 
results may  be  discarded i f  desired,  bu t  will generally b e  kept for backup. 

Backup information and da ta  for internal d o s e s  shall a l so  b e  maintained. T h e s e  
records include results of b ioassays ,  DAC-hr calculations,  internal d o s e  
a s s e s s m e n t s ,  investigations of daily intakes exceeding 2 DAC-hours and weekly 
intakes exceeding  10 DAC-hrs, overexposure  investigations and reports,  and  
related records.  Bioassay records shall b e  kept  indefinitely. 

. .. 

Additionally, a s  a part of t he  SEG ALARA practices,  periodic reports are  prepared 
showing  t h e  accumulated d o s e  for t h e  monitoring period (quarter  and year- to-  
d a t e ) .  T h e s e  reports are  used internally for ALARA planning and  d o s e  control 
and may b e  discarded, if desired,  af ter  the official current  d o s e  records are  
upda ted .  

15.1 5 Records of Doses  t o  the  Embryo/Fetus 

Records of d o s e s  t o  the  embryo/ fe tus  shall be  maintained in accordance  with the  
c u r r e n t  occupational d o s e  records requirements  and policy in Section 15.14. The  
records  shall be  kept with t h e  records of d o s e  to the  declared pregnant w o m a n .  
T h e  declaration of pregnancy shall a lso be  kept  on file with t h e  dose  records.  

15 .1  6 Records of Doses  from Accident and Emergency Conditions 

Dose  records  for individuals d u e  to  acc ident  and emergency  conditions shall be  
maintained in accordance  with t h e  requirements and policy for  cu r ren t  
occupat ional  d o s e  recqrds.  

'I 5 .17  Records of Dose to  Individual Members  of t h e  Public 

SEG is required to maintain records suff ic ient  to demons t r a t e  comi:liance wirh 
t h e  d o s e  limit for individc;.jl members  of t h e  public. These  records shall be  
retained indefinitely. 
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In acco rdance  with th i s  requirement,  all records of measu remen t s  and evalusTi5:ns 
including TLD's, air samples , 'ef i tuent  da ta  and  calculations,  N E S H A P  complisrice 
reports, environmental  samples ,  swipes ,  surveys ,  calibrations of equipment,  and 
any  other supporting information sha!l be retained indefinitely. 

15.1 8 Records of Surveys  

Survey  records include any  su rveys  tha t  a r e  made  to comply or to  show 
compliance with the  regulations. Examples include s u r v e y s  for radia .ion, s u r f a c e  
contaminat ion,  and airborne radioactivity. Other  survey  records include results 
of environmental  surveys,  transportation su rveys  (incoming and outgoing) ,  
su rveys  of packages  containing radioactive materials, monitoring and sampling 
results f rom plant releases t o  t h e  unrestricted area,  and  related calibration and 
QC records .  S E G  policy is to retain all survey records indefinitely a f te r  license 
termination and  until a determination is made  by managemen t  that  t h e  records 
a re  no  longer needed.  

15.19 Transportat ion Records 

Traysportat ion records include su rveys ,  1 OCFR61 classification determinations,  
t ransportat ion classification determinat ions,  copies  of shipping fo rms ,  and  
re ference  documen t s .  All records assoc ia ted  with t ranspor t  for purposes  of 
w a s t e  processing or disposal shall be maintained indefinitely or until their  
disposit ion is otherwise authorized by the  DEC. Other t ransportat ion records are  
not  required to be maintained; howcaver, S E G  policy is to maintain transportation 
records until  t h e  RSO and other appropriate  SEG m a n a g e m e n t  determines them 
to b e  of no further value. The  minimum t ime period for records retention shall 
be  ten y e a r s  a f te r  termination of t h e  licenses. 

15.20 Records of Training 

Training records consist G f  copies  of course  outlines, lists of trainees a t tending 
training, t ra inee checkoff sheets, retraining records, t e s t  results, and tes t  
examples .  The regulations d o  not  s e t  a specific re';ention time for training 
records; however ,  S E G  policy is t o  maintain training records indefinitely a f i e r  
l icense termination until determination is made  by managemen t  t h a t  the  records 
a re  no  longer needed ,  The minimum t ime period for records retention shall be t en  
yea r s  a f t e r  termination of the  l icenses .  
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15.21 Records of  Waste Disposal 

Waste disposal records include documentat ion of  all environmental  releases End 
shipments o f  waste off-site. Survey results and shipping documents are used i o  

the extent  possible t o  document  disposal. The regulat ions require that copies of  
original shipment manifests f rom waste  generators as wel l  as manifests of  

processed and repackaged wastes be retained until disposit ion is authorized by  
the  DEC. In adl i t ion,  all records o f  t ransfer o r  disposal o f  licensed material shall 
be retained. Records shall be retained unt i l  the  SEG radioactive materials licenses 

are terminated and authorization f r o m  tb,e DEC is obtained for  their disposiTion. 

It is SEG pol icy  t o  maintain records o f  was te  disposal fo r  an indefinite period 

af ter  terminat ion of  the radioactive license. The  min imum t ime period for  records 

retent ion shall be ten years af ter  terminat ion o f  the licenses. 

15.22 Radioactive Material Inventory Records 

Radioactive : iaterial inventory is maintained by  a t rack ing system. W h e n  
radioactive material is received, it shall be logged in to the  system with the  date 
received, i ts  radionuclide act iv i ty  and an ident i fy in . code. 

Check sources and standards shall be control led and inventor ied in accordance 
w i i h  the  Radioactive Materials Controls Program; that  is, they  are logged in to the  

inventory  system, stored, and individual ly logged o u t  when  disposed of  
appropriately. 

The regulat ions do not  set  a speci f ic  retent ion t ime for  inventory records; 
however ,  SEG shall maintain inventory  records unti l the  RSO determines them 

t o  be o f  n o  further value. Retent ion is expecied t o  be o n  the  order o f  many 
years. The min imum t ime period fo r  records retention shall be ten years a f t e r  

terminat ion o f  the licenses. 

15.23 Records o f  Exemptions to  Container Labeling Requirements 

Containers that are accessible on ly  t o  individuals authorized t o  handle or use 
them, or t o  w o r k  in the vic in i ty o f  them, are exempted f r o m  the requiremenis for 
label ing provided that a wr i t ten  record o f  the  container contents is provided to  

the  individuals. The records shall be retained as long as the containers are in  u s e  
for  the  purpose indicated o n  the  record.  
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15.24 Miscellaneous Records 

Certain o lher  records are a lso maintained. These  include all instrument logs, 

calibrations and repairs, procedure violation and variations,  RHWP loss, 
investigations,  audits,  inspect ions,  related co r re spondence ,  and any  o ther  
documenta t ion  the  RSO cons iders  it prudent  t o  maintain.  The minimum time 
period for records retention shall be  t e n  years  after termination of t he  licenses. 

. .. 
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SEG HEALTH AND SAFETY POLICY 
The Scientific Ecolagy Group (SEG) is dedicated to the tzsk of providing employees with a safe 
working environment. SEG recognizes that the health and safzty of employees are of the gremsi 
importance, ranking ahead of productivity and quality. 

The success of the safety effort at SEG depends upon a thorough understanding and acceptance 
of the following principles upon which this effort is based: 

1. 

2. 

3. 

4. 

5. 

6 .  

ALL J I u ' m S  CAN BE PRET-ENTED. Accidents do not just happen; they are 
caused. 

MANAGEhlENT, WHICH INCLUDES M,L LEVELS OF SUPERVISION, 
IS FUZSPOMSIBLE FOR THE PREVENTION OF IXJlJRES. Since line 
organization has the responsibility for every operational activity of SEG, each 
member of management must accept their share of the responsibility for the safety 
of their employees. 

ALL HA4Z.4RDS CAN BE SAFJ3GUARDED. While it is preferable to eliminate 
workpIace hazards entirely, where this is not reasonable or practical, physical 
safeguards or operating procedures shall be used to prevent injury. 

TR4INIXG IS ESSENTLG TO TI-fE SUCCESS OF THE SAFETY EFFORT. 
-Employees cannot be expected to be capable of working safely without being 
trained about the hazards of the job and the rules and procedures created to avoid 
injuries from the hazards. 

SAFETY IS GO0XLarJSP;ESS. A positive safety culture reflects the quality of 
management, supervision and the work force. It serves to promote business and 
thereby contributes to the continuing growth and success of SEG. No venture, 
regardless of profitability, is worth it if it should cause human suffering throush 
injury or illness. 

- - - 

M'ORKI3-G SA43?J3LY IS A CONDITION OF EMPLOYMENT. Although 
management has the ultimate responsibility- for safety, each empl3yee must be 
willing to participate in the safety effort and integrate safety into each job function. 

By establishing and operating within these principles, SEG can Iive up to its' vision to be 
" h e  safest, hishest performing, innovative waste management company in the world.. . ' I .  

H . W . " I3 ud " Arro w srn i th 
President 
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1. ADMIh-ISTR4TIOS 

- 
1.1 PURPOSE A\D SCOPE 

It is the purpose of this manual to provide the rules, policies, procedures, regulations, 
recommended practices and other pertinent informzrion to prevent exposure of 
employees to injury, illness, or to work conditions adversely affecting their health. 

The manual is a written document containing company safety rules and regulations 
providing employees with written.guidance to perform safe job tasks. 

Each member of management has a personal responsibility to implement the 
provisions of this manual as it applies to his or her assigned functions and 
responsibilities. Each employee is obligated to comply with these policies and 
procedures in order to meet the overall objective. 

1.2 OBJECTIVE 

The objective of the SEG health and safety program is to provide ernpxyees with a 
safe work place. This wi!l be accomplished by establishing and implementing 
appropriate policies and programs with support and participation of management and 
all employees. The management of SEG is responsible for providing planned and 
systematic programs to integrate health and safety measures into themeG ods and 
procedures of all processing, engineering, construction, and service operations. 

- 

This manual shall be reviewed periodically for correctionsladditions and updated as 
needed. Any changes to this document shali be reviewed by the Industrial Hygiene 
and Safety Manager and approved by SEG management. 

Each manual holder is responsible for maintainkg the manual and entering each new 
release or correction as it is received from Document-Cwol.  This manual shall be 
maS2 readily available to all employees. 

. _  

- 
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1.3 GE;\;ER& SAFETY RULES 

Safe employee behavior is fundamental to avoidins injuries and damage to facilities 
and the environment. The establishment and em'orcement of these rules are a 
reminder that each employee is responsible for his or her own behavior. Employees 
are subject to preventive measures including suspension of employment for the 
disregard of safety rules and procedures. These are general rules which are applicable 
to all SEG employees. Employees should be aware of other safety-related rules which 
may exist for a particuiar location or job. 

. -  

Report all injuries o.r"suspected injuries, rezardless of how slight, to 
supervision immediately. 

Report all off-the-job injuries that have the potential to be aggravated by 
work-related activity to supervision upon return to work following the 
injury. 

Report all incidents that .- have the potential for serious injury, health effects, - 
significant property damage, a n i  adverse impact on the environment. 

Operate all machines and equipment with guards and safety devices in place 
and in operating condition. .- 

-_ 
Practi7e good housekeeping at all times. Keep aisles , walkways, stairways, - 
and exits clear of materials. .- 

- 

Properly wear and care for all personal protective equipment required and 
provided by the company. 

Obey all posted safety warnings, cautions, and instructions. 

Keep all-tools and equipment in safe working condition-Replace defective 
tools and equipme&xfore using. 

Operate only that equipment and processes for which you been properly 
trained. 

Use only those chemicals and products for which a Material Safety Data 
Sheet has been obtained and provided. Read and understand information 
contained on MSDS for chemicals in your work area. 

Store flammables, combustibles, and chemicals in proper containers and 
cabinets with appropriate labels. 
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Wear selt belts or personal restraint devices while operating compzny 
-:chicles and personal vehicles on company property. 

Repon spills of radioactive and nonradioactive materials kr5nediately 

Report unsafe acts and conditions to your supervisor immediately. 

Comply with SEG Standards of Behavior as outlined in the SEG Employee 
Handbook. 

1.5 IiESPONSlBILITIES 

At SEG, safety is everyones' responsibility. All employees have the responsibility to 
contribute toward a safe work environment. Everyone must realize that it takes the 
commitment of all employees to have an effective health and safety program. 

1.5.1 Management 
- 

Manigement is ultimately responsible for theimplementation of health and 
safety measures to control losses. This responsibility is clearly that of direct 
supervision and cannot be delegated. Responsibilities for management 
include: - 

__. 

Develop and implement company health - and safety policies. 

Periodically review company safety proceduresand-poiicies. 
- 

- - 
- Provide and maintain safe facilities and equipmer:. 

-- 

e 

- 
Initiate programs to assure compliance with all applicable laws and 
regulations pertaining to environmental and occupational health and 
safety. _ -  

- 
Provide personal, fmancial, and moral encouragement for 
implementation of company safety programs and procedures. 

- Perform the annual safety program evaluation. 

- Utilize or adopt safety promotions and ideas. 

Promote a continued safety awareness amonz empioyees to augment 
the safety culture. 
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1.5.2 Supervisors 

Supervisors must realize that saTzty performance is a key factor in <ne 
overall performance of their work :roup. Injuries frequently resuit from the 
same deficiencies that impact productivity, quality, cost, and scheduling. 
Responsibilities of the supervisors are: 

- Ensure that safety is designed into each operation or procedure. 

Accept as part of their responsibility, not only the safety of employees 
reporting directly-.to them, but also of those whose duties from time 
to time pIace &em in proximity to the areas, operatiom, and 
equipment, under their direction. 

Instruct each employee concerning the hazards of their job and the 
equipment necessary to perform the job tasks safeIy. 

- Conduct periodic - safety inspections of the work areas. 

- Ensure all new or relocated equipment has been reviewed by the HS 
Department and the Radiation Safety Officer before it is placed in 

-- operation. 

- Impart to each employee 'the understandins that willful violation of 
established s a f e t y  rules will not be tolerated and administer 
appropriate correct iveaion when health and safety rules are violated- 

- Ensure all employee injuries and illness are properly treated aEd 
reported. 

- 
- - 

Investigate and find the contributing factors of all incidents, even 
those which result in minor injuries, and make reports when required. 

Install a safety awareness in each employee through personal periodic 
safety ccntacts and by conducting group safety meetings. 

- 

- Give personal support 10 all safety activities and safety procedures 

Take prompt corrective action whenever unsafe conditions and unsafc 
acts are identified. 

- Become personally familiar with emergency first-aid practices and 
procedures. 
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Provide employees with thz proper personal protective equipment, 
instruct them in its proper use, and enforce the wearing of such 
equipment. - 

Maintain a work environment that assures the safety of each 
employee. 

Ensure new and reassigned employees have received the proper 
training for their job assignment. 

Seek the assistance and advice of the HS department on matters 
concerning safe 'practices, policies, or procedures. 

1.5.3 Employees 

Each empIoyee is responsible for contributing their part to the success of 
the SEG health and safety program. These responsibilities include: 

- -. 

Realize that safety is a condition of their employment. 

Familiarize themselves and comply with all company health and safety 
rules, policies, and procedures. 

. 

I 

-- Properly use prescribed personal protective equipment. 
- - 

-- - Follow proper job procedures, minimizerisks, and take care of 
- equipment. 

Immediately report all unsafe working conditions and unsafe acts. 

- Report all incidents, injuries, illnesses, exposures, and near misses 
_ -  

a Maintain work ?reas clean and free of potential fire, spill, or tripping 
and falling hazards. 

- Participate in safety training and safety meetings. 

Learn the hazards of the processes and equipment used on the job. 

+ Know what to do in case of emergencies involving fire, evacuation, 
spills, and medical situations. 

- Report any defective, malfunctioning, or suspiciocs tool, machine, or 
protective device immediately. 
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* Be aware of what constimtes a safety hazard and constantly on the 
lookout for job hazards. - 

Always look for ways to m A e  the job safer 

Be mindful of the safety of fellow employees. 

1.5.4 HeaIth and Safety Department 

The primary function o f  the Health and Safety Department is to provide the 
technical expertise and guidance essential to the effective administration of 
the company health and safety programs. This includes: 

Assisting manasement and employees in implementing an effective 
safety program by the educationaI and technical activities related to 
the health and safety program. 

-- - Recommend changes in safety policies, procedures, rules, and 
regulations to keep pace with technoIogica1 advancements. 

- .  Assist supervisors in providhg job-reiated empIoyee safety training. 

Correlate the accident prevention program with the standards 
establiihed by the Occupational Safety and Health ___ Act (OSHA) and 
state government-agencies. . - 

Maintain liaison with federaI, state and local regulatory authorities on 
environmental health and safety issues. 

- Provide technical assistance to safety committees and supervisory 
personnel. ._  

* Conduct health and safety surveys and recommend corrective action 
as needed. 

- Investigaie all fatal and multiple injury accidents, and any medical 
treatment injuries that appear to require technical attention. 

- Prepare and maintain incident injurylillness data and records 

Review, new, altered, or relocated equipment and processes prior to 
operation. Provide recommendations for safe operation. 

- 
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1.6 

- 

Review company procurement procedures to determine that 
appropriate equipment, chemicals, and personal protective equipment 
are purchased. 

Develop employee safety training programs and provide new or 
specialized safety training programs as required. 

Review and make recommendations on employee safety suggestions. 

Represent the company for safety in the business and safety 
community. . .. 

Participate in special task force committees related to safety and 
industrial hygiene (i.e. Westinghouse Corporate Industrial Hygiene 
and Safety Policy Committee, Legislative Committee, etc.) . 

The center piece of the "organization for safety" is the SEG safety committee. This 
group, and its subcommittees, provide an organizational structure through which the 
goals and objectives of the company safety program can be achieved. - 

1.6.1 SEG Safety Committee 
- - 

This committee is the SEG central safety committee responsible for 
establishing company policy for environmental health and safety issues. It 
is essentiaIly a decision-making body on the health and safety policies and 
procedures affecting the well-being of all SEG employees. This committee 
shall oversee and provide continuity between general safety, accident 
prevention, and emergency response. -_  

1.6.1.1 Responsibilities 

Provide the central leadership for the organization 
th-ough which safety missions, goals, and standards are 
established and maintained. 

- .  Review incident/ inj ury / illness rep0 rts and worker 
compensation statistics. 

Review job przctices and operatir,g procedures to ensure 
that safety is well integrated into all aspects of SEG 
operations. 
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Initiate programs to ensure compliance with all applicable 
laws and regulations pertaining to the environment and 
occupational safety and health. 

Review reports of subcommittees and initiate responses, 
corrective action, and recommendations. 

Address concerns of the employees related to 
environmental . .. health and safety issues. 

Encourage and promote a positive safety cuIture 
throughout the company. 

Actively participate in safety and health instruction 
programs and evaluate the effectiveness of these 
programs. 

Regularly inspect the facility70 detect unsafe conditions 
and practices. 

Recommend improvements to existing health and safcty 
rules, regulations, and procedures. . - 

- 

Recommend suitable hazard - elimination, reduction, or 
control measures. 

- 

Periodically review and update existing work practices 
and hazard controls. 

Assess the implications-of changes in work tasks, opefations, and processes. _. 

Monitor and evaluate the effectiveness of safety and 
health recommendations and improvements. 

CompiIe and distribute safety and health hazard 
information to the employees. 
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1.6.1.2 Participation 

Membership in che committee is voluntary and shall bc 
comprised of employees representing each work area and each - 
level of employment. 

1.7 TRANLYG 

1.7.1 Purpose 

The success achieved in preventing injuries is largely dependent upon 
the actions of people. These actions are influenced by the information 
Dassed on to the employee from management and, as part of the total r - ~ -  - 

safety effort, should be initiated for the purpose o f  

Influencing the attitude of managers and supervisors 
- concerning c their health and safety responsibilities. - 

Stimulating employee interest in health and safety 

Providing specific job-related health and safcty instruction io 
allow employees - to avoid injury. - 

1.7.2 Types of Traininr 

Training is the :;leans by which management relates the skills and 
knowledge required to accomplish the work of the organization 
including accomplishing it without injury. In providing this training, 
it is the expectations of management that employees will have the 
responsibility for both learning and skill development. ._ 

The types of training essential to accomplish a well-balanced health 
and safe!y program at SEG include, but are not limited to, the 
following: 

New Employee Safzty Orientation 
- Annual Safety Training 

STOP 
Managing For Safcry - ManagementISupervisor Training 

- Offici Safety 
- Workplace Meetings 
- First Aid/Cardio-Pulmonary Resuscitation (CPR) 
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Radiolozical Safety 

OSHA HAZWOPER Trainks (40-hour, ?+-hour, 
&hour, Supervisor, and annual up-dates) 

- Respiratory ProtecLio n 
* 

* First Responder 

1.7.3 Training Description 

1.7.3.1 New Employee S a f q  Orientation 

This training is required for all newly hired or transferred 
employees. and desiznated as "Radiation Workers". This 
training is normally conducted by the HeaIth and Safety (HS) 
department following successful completion of the Basic 
Radiation Safety course. The subjects included in this training 
are: 

1. 
2. 
3. 
4. 
5 .  
6. 
7 .  
8. 
9. 
10. 
11. 
13. 
15. 

Introduction To Safety 
Responsibilities 
Accident Prevention 
Injury Reporting and Wi.rkers Compensation 
Personal Protective Equipment 
Hazard CommunicatiodRight-To-Know 
Emergency Response 
Material -Handliig 
Lockout/Tagout 
Hearing Conservation 
Heat Stress Prevention 
Bloodborne Pa-hogens 
Safety Awareness and Participation 

_____ 
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1.7.3.3- Annual Safety Training 

This tralning is requiied annually for all employees desiznaced 
as Radiation Workers. This training is used to refamiliarize t l e  
employee with information provided in the orientation course 
and new subjects pertinent to SEG operations. 

1.7.3.3 Safety Training Observation Program (STOP) 

STOP is a behavior modification program based on basic safety 
principles :and observation techniques. The objective of this 
training is to reduce injuries by enabling all employees to 
recognize and eliminate unsafe acts and unsafe conditions in the 
workplace. 

1.7.3.4 Managing For Safety 

- This course is designed primarily for managers and 
supervisors. To have an effective safety program, management 
must have a clear understanding of their responsibilities and 
the knowledge to perform their duties. 

1. SEG Policies and Procedures 
__ 2. Managers and Supervisors Responsibilities ar.d 

Liabilities - - 
. -3- Safety Objectives - 
4. Injury/Illness Causes 
5. Job Safety Analysis 
6. Incident Investigation 
7. 
8. Communication 

Inspecting for Unsafe Acts and Conditions 
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1.7.3.5 Office Safety 

This course is primarily for nonr>diation workers who do not 
receive the rad worker health and safety training. The main 
objective is acquaint employees with the potential hazards which 
occur in the office environment. This training is usually 
provided by managers or supervisors. 

1. Ergonomics 
2. Lifting Safely 
3. Trips-and Falls 
4. Hazard Communication 
5. VDT Hazards 

1.7.3.6 Workplace Meetings 

Safety meetings are an integral part of establishing a work 
environment in which employees work safely free of injury -- and 
illness. Workplace safety meetings are meetinss of recognized 
work groups which include the supervisor and all the employees 
for whom he or she is responsible. A well conducted group 
safety meeting focuses on the central theme of safety for each 
member to enhance the team or community within the group. 
These meetings should be held weekly, as a minimum. 

- 
-- - 
- 1 .7.3.7 First AidlCPR -- 

The need exists for trained personnel to render basic medical 
treatment in respor. e to accidents with injury. The basic fxst 
aid training will follow the format developed by th:: American 
Red Cross and be conducted by the Training Coordinator or 
his reoresentative. Until this training becomes a permanent - -r - -__ 
segment of the initial worker training, all employees are 
encouraged to participate in this training and recertify each 

- 

year. 

1.7.3.8 Radiological Safcty 

Radiological safety training is provided for new employees with 
required annual requal training. Other forms of radiological 
training is available and conducted by the Health Physics 
department. Refer to the SEG Radiation Protection Manuals foi 
details concerning these training requirements. 
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1.7.3.9 Respiratory Protzction 

The use of respiratory protection by employees at SEG is 
necessary and required for some work activities. Approval for 
using this equipment requires the appropriate training in the use 
and selection of respirators. The Health Physics department is 
currently responsible for the respiratory protection program and 
pcrforms the training in conjunction with the new employee 
orientation training. Refer to the SEG Radiation Protection 
Manuals for details of these training requirements. 

1.7.3.10 OSHA HAZWOPER (Hazardous W z t e  Management) 

Federal and state regulations require employees involved with 
handling, storing, or treating hazardous waste to have specific 
job related training. The 40-hour course is required for all 
employees involved in off-site remediation of hazardous and 
mixed waste sites. Employees which handle SEG hazardous or 
mixed waste are required to attend the 24hour  course. Annual 
updates are required for each clzss. 

- 

1.7.3.11 First Responder 

The First Responder training is a more intensive first aid course 
and is part of the local Emergency Mzdical Services System. 
This training is usually -- provided through Roane State 

- Community. College and certification is available through the 
State of Tennessee Diviszn of Emergency Medical Services. 

1.8 LYCIDENT/BTJURY RJ3PORTIXG A\D JSWSTIGATION 

Unexpected occurrences, whether or not they result in injury to personnel, but which 
had the potential for serious injury are called Incidents. Resardless if an injury -is----- 
involved, it is important that these incidents be invescigated promptly. Useful lessons 
can be learned from these investigations and publicizing them throughout the location 
may prevent a similar incident from occurring elsewhere. If incidents are not 
thoroughly investigated and reported, an important safety tool is !os[ which could 
re,ult in a recunxce  of the event possibly leading to an injury to someone else. 
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l . S . l  Purpose - 

Incident investigations are desisned to discover and correct the conditions 
within the organization which permitted the incident to occur. These 
investigations should lead to the recognition of the need to correct portions 
of the safety rnanasement process. 

The primary basis for performing an incident investigation is to analyze the 
incident as an undesirable event and determine what can be done to correct 
contributing factors of”the incident. The purpose of investigating incidents 
is not to find fault or determine blame, but discover defects in the safety 
system and how it can be improved. 

Reporting injuries resulting from an incident is also a requirement under the 
law. Federal and state OSHA regulations and Workers’ Compensation Iaws 
require employers to report workplace kjuries and illnesses. 
- 

1.8.2 ObjecGes  

To be effective and to improve the safety management process, then these 
investigations should direct attention- to the following objectives: 

- 
1. - Examinethe circumstances or operation in which the incident occurred 

in order to determine safety strengths- and weaknesses. 

Determine what changes or strategies appear necessary to reinforce 
strengths and correct weaknesses. 

-___ - 

2. 

3. Take steps designed to prevent reoccurrences of similar injuries by 
- bolstering the safety manasernent process. 

- _  
4. Demonstrate management’s commitmgnt to the welfare of employees, - -- 

the public, and the environment. 
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HEALTH XSD SAFETY 3 1 1 X X L  

l.S.3 Injury Reporting 

The reporting of incidents resulting in injury shall comply with SEG 
procedure HS-AD>vI-003, Injury Reporting. The following steps 
should be observed anytime an injury occurs: 

1. 

2. 

3. 

Cure for the injured. The injured employee, if able, should notify his 
or her supervisor immediately. The supervisor shall determine the 
extent of the injury and determine h a t  the injured is receiving 
appropriate medical attention. The objective is to obtain the. best 
possible medical treatment available in a timely fashion. 

Notification of Family and/or Government Agencies. The supervisor, 
with assistance from the injured, if able, should determine if family 
notification is necessary. If the incident involves a fatality, multiple 
hospitalizations, or an environmental impact, notification of 
appropriate governmental agencies is required. 

Preliminary Fact Finding. Preliminary discussions with the injured 
employee assists in obtaining a brief understanding of the incident 
events and -&hers involved. This information .establishes the 
framework for which a thorough investigation, if warranted, can be 
conducted. * 

.- . 

__ - 1.S.4 Investigations - 

As soon as possible after t l e  incident has occurred, it is the responsibility 
of the group supervisor to in\-ar@e the circumstances surrounding the - 
event and prepare a report of the findings, including recommendations to 
prevent recurrence. Comments from the employees directly involved in the 
incident are usually very imponant and the employees’ input should be 
included in the investigation findings. 

After the investigation is completed, the supervisor shall issue an Incident 
Report usin@e-format outlined in SEG procedure .HS-ADM-005, Incident 
Investization and Reporting, and include the following: 

1. Naturt of the Incident 
2. Description of Incident 
3. Facts of the Incident 
4. Corrective Action 
5 .  Investigation Participants 

Each department shall receive a copy of the report and inform those 
members of their department thzy believe will profit by the information. 
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1.S.5 Off-The-Job Injuries 

All injuries- or illnesses received off-the-job which could affect job 
performance shaII be reported to the appropriate supervisor. It is possible 
these injuries may be asgravated by work activities or adverseiy influence 
employee effectiveness. As such, no employee injured off-the-jch shall be 
returned to work unless evaluated as f i t  for duty and able to perform 
norma1 job functions of the position as determined by the SEG company 
physician. 

1.9 mGULATIONS, SThYD.ARDS, .LXD GUIDELISES 

The safety management process at SEG is directed by the principles of the SEG 
Health and Safety Policy to provide a safe working environment for all employees. 
In fulfilling this commitment, the company must also observe and comply with all 
applicable government rules and regulations. SEG must also consider the influence 
and resources of those nor. .-eguIating azencies which impact environmental health and 
- safety regulations. 

1.9.1 Regulations 

_- 
1.9.1.1 Occ.ipationa1 Health and Safety 

- - Reslations govemhg the health and welfare of working 
employees are contained in TitIe 29 Code of Federal 
Regulations Parts 1910 and 1926-These regulations are 
enforced by the Tennessee Department of Labor, Occupational 
Safety and HeaIth Administration. 

.- ~ 

The state also has jurisdiction over Workers’ Compensation 
laws for employees injured OR the job. 
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1.9.1.2 Environmental 

There are several regulations and azencies which have 
jurisdiction for enviionmental issues. Some of these rules also 
contain specific issues concerning the health and safety of 
employees. These include hazardous and solid waste, air and 
water quality, and radiation protection. Tennessee is an 
agieernent state with the EPA and regulates these areas through 
these divisions of the Department of Environment and 
Conservation: 

... 

Division of Solid Waste Management 
- Division of Air Poilution Control - Division of Water Quality - Division of Radiological Health 

1.9.1.3 Other 

Other regulatory agencies which may impact SEG operations 
include: 

Department of Transportation 
- Nuclear Regulatory Commission 

1.9.2 Standards and Guidelines 

These agencies devclop and publish references and guidelines which at 
times are incorporated into applicable federal and state regulations or 
become accepted standards for certain industries. - 

- American Conference of GovemmentaI - 

Industrial Hygienists- ACGIH 

American National Standards Institute - AVSI 

- National Fire Protection Association - NFPA 

National Institute for Occupational Safety and Health - NIOSH 

- 
- National Electrical Code- NEC 

Compressed Gas Association - CGA 
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1.10 REFEREXES 

The followi6g are SEG documents with references to environmental safety and 
health which all employees should be familiar. 

SpiIl Prevention Countermeasures and Control Plan (SPCC) 

Hazardous Waste Contingency Plan 

Operation and maintenance procedures for waste processing 
operations . .. 

Radiation Protection Manuals 

Quality Assurance Manual 

1. I1 PROCEDURES 

Procedures are prepared to cover specific areas and sezments of the work at SEG. 
Some of those included in this manual apply to all employees regardless of the 
particular job function. Others are applicable only to those work activities or 
equipment referenced by to the specific procedure. In addition to the procedures 
included in this manual, other departments and sections may have standard operatins 

- - procedures which include specific job-relatsd _- safety guidelines. - 
- 

Employees are advised to study and become f a d i a r  with the rules and procedures 
contained in this manual and the other SEG documents which contain standards of 
performance for employees. 
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12.0 UNCONDlTlONAL RELEASE PROGRAM 

12.1 Sect ion Overview 

SEG is authorized t o  unconditionally re lease tools, equipment ,  par ts ,  and materials 
provided tha t  sur face  contamination (i.e., non-irradiated materials)  levels d o  not 
exceed  t h e  limits contained in t h e  radioactive materials l icenses or  U S N R C  
Regulatory Guide 1.86. 

Material to be unconditionally released from RCA’s shall b e  surveyed to  ensure 
compliance with the unconditional re lease criteria. Radiological characterization is 
performed t o  identify the radiant. :lides present ,  so  t h a t  proper  survey methods ,  
instrumentation a n d  release limits a r e  selected to ensu re  t h e  material mee t s  t he  
unconditional release criteria for fixed and  removable alpha and be ta-gamma 
con tamination. 

12.2 Survey Instrumentation Requirements 

The  ene rgy  dependence  of the  monitoring instruments  for a lpha ,  beta, and  gamma 
radiation shall b e  known and documen ted  in acco rdance  with the  Instrumentation 
Program. Instrumentation used t o  perform direct alpha measu remen t s  shalt be 
capab!e of deiect ing the required release limits a t  greaier  t h a n  50% confide:clce 
level. Instrumentation used t o  perform direct  beta  measu remen t s  shall b e  capeble  
of detect ing all beta  emitters with maximum beta  energy  I 150 keV within the  
establ ished release limits a t  the  90% confidence level. Hand held instruments  used 
to su rvey  for fixed contamination should b e  equipped with a n  audible response  or 
a n  audible alarm and should  be  opera ted  with the audible r e sponse  or alarm aclive.  
Instruments  u sed  t o  survey material for unconditional re lease shall be  calibrated in 
acco rdance  with t h e  Instrumentation Program. Instruments  used  t o  survey material 
for unconditional release shall be s o u r c e  checked and  verified operaiional prior t o  
performing a survey  fgr unconditional release.  
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12.3 Radiological Characterization 

Radiological characterization of  material is performed to identify t h e  radionuclides 
tha t  a r e  present ,  s o  tha t  proper survey  me thods ,  instrumentat ion,  and release limits 
a re  selected to ensu re  the material m e e t s  t h e  unconditional release criteria for fixed 
and removable  alpha and beta-gamma contamination. Radiological characterization 
c a n  b e  accomplished by performing radiological analysis  to determine t h e  
radionuclides present .  Radiological analysis shall b e  performed to identify 
radionuclides present  or a s  directed by Health Physics managemen t .  Radiological 
analysis shall consist o f  collecting samples  from t h e  material and  analyzing the 
samples  t o  de te rmine  wha t  radionuclides are present .  

- 

12.4 Unconditional Release Criteria 

Surface  contaminat ion levels of material to be unconditionally released for 
unrestricted use shall be  less t h a n  t h e  mos t  restrictive values listed in S E G  
radioactive material licenses or Regulatory Guide 1 . 8 6 .  Special  procedures and 
techniques  shall be required for  unconditional release of material contaminated with 
t ransuranics ,  NORM, TERM, Ra-226,  Ra-228,  Th-230 ,  Th-228 ,  Pa-231,  Ac-227,  
1-1 25 or 1-1 29. 

12.5 Unconditional Release of Materials 

Personnel shall monitor for contamination on hand carried i tems in accordance  with 
posted instruci ions wben  exiting Contaminated Areas  and RCA‘s. Tools,  
equipment ,  a n d  materials t o  be  released for unrestricted use from t h e  RCA shall be  
surveyed  by a qualified decontamination technician’or by health physics personnel.  
T h e s e  su rveys  shall be performed in s u c h  a manner and wiTh appropriately sensitive 
instrumentat ion t o  ensure  the  tools, equipment  or material m e e t s  the unconditional 
release limits. Only health phys ics  P E  -sonnel  shall authorize t h e  release o f  material 
for  unrestricied use. 
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7 2.6 Unconditional Release Surveys 

UncondiTional release surveys shall cons i s t  of both direct a n d  indirect moniioring 
me thods  to a s s e s s  the  residual s u r f a c e  contamination of  the maierial being 
monitored. Radiation detection instrumentation used  for direct  monitoring shall be 
checked  for proper operation prior to u s e  of monitoring operat ions.  Radiation 
detect ion instrumentation used for direct  monitoring shall be  positioned a t  a 
predetermined fixed distance from t h e  sur face  of a n y  i tem being surveyed and  
moved with a scanning speed  t h a t  will provide a detect ion capability to reliably 
mee t  t h e  unconditional release limits. Direct monitoring of i tems or material shall 
be  performed in a reas  where background radiation levels will not interfere with t h e  
detect ion capability to meet  :unconditional release limits for t h e  instrumentation 
being used .  

Indirect su rvey  techniques utilized shall provide cons is tency  and  reproducibility and 
shall b e  representat ive of the  sur face  being evaluated.  A sufficient number of smear  
samples  shall b e  obtained and coun ted  to properly evaluate  the material for loose- 
s u r f a c e  contaminat ion.  Instrumentation used to coun t  s m e a r  samples  shall be of 
a t ype  t h a t  provides a reasonable geometry  and  count ing  afficiency for  t h e  
radionuclides characterized a s  being present .  Smear s  shall be counted for  a 
suff ic ient  period of time to provide for  count ing accu racy ,  reliability and acceptzble  
MDA. 

I tems or  material with inaccessib’e s u r f a c e s  shall be  evaluated by surveying t h e  
access ib le  external sur faces  and openings  t o  internal su r f aces  provided the  
Contamination a t  t h e  accessible locat ions can  be demonst ra ted  to  be  representative 
of t h e  inaccessible su r faces .  S u r f a c e s  of equipment  or maierial which are  likely to 
be contaminaied  but are  of  s u c h  size or construct ion a s  t o  make the  su r fzce  
inaccessible  for purposes  of measu remen t  shall b e  presumed to be contaminated 
in e x c e s s  of t h e  unconditional release limits. 

Results of unconditional release su rvey  for sur face  Contamination shall  be 
d o c u m e n t e d .  Documentation shall be clear,  legible and contain all the  applicable 
information. Documentation of SurL’eys performed shall be  retained for  t he  
appropriate  t ime period specified in t h e  curren; SEG records management  SySTPm. 
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13.0 RESPIRATORY PROTECTION POLICIES 

13.1 Section Overview 

Respiratory protection measures  shall b e  employed to protect  workers  f rom a 
variety of airborne hazards.  The hazards  may be  of a radiological or non-radiological 
nature .  Radiological airborne hazards  include particulate materials and gases .  Non- 
radiological hazards  include oxygen deficient a tmosphe res ,  airborne a sbes tos  fibers,  
particulates, a n d  vapors .  This program for respiratory protection is based on 
requirements in Tennessee  Chapter  1200-2 -5 - .90  through .93 for radiological 
hazards  and t h e  Code  of Fe,deral Regulations Title 29 Part  1 9 1 0 . 1 3 4  for n o n -  
radiological hazards .  

T h e  Respiratory Protection Program includes the  following elements  a s  
recommended by NUREG 0041 , "Manual of Respiratory Protection Against Airborne 
Ra d i o a c t ive Mat  e ria I " : 

1 .  
2. 
3 .  
4. 

5. 

6 .  

7. 
8. 
9. 

10. 

Written s tandard  operating procedures  and  policy s t a t emen t ;  
Proper selection of equipment ,  based  on t h e  hazard;  
Proper training and  instruction of users; 
Proper fitting, use,  cleaning, s to rage ,  inspection, quality assurance ,  and 
mai nte n a n c e  of e quip men t ; 
Appropriate surveillance o f  w o r k  conditions,  deg ree  of employee exposure 
to s t r e s s ;  
Regular inspection and evaluation t o  determine t h e  continued program 
e f fec t iveness ;  
Program responsibility ves ted  in o n e  qualified individual; 
An a d e q u a t e  medical surveillance program for  respirator users ;  
U s e  of only Bureau of Mines/National Institute of Occupaiional SafeW arid 
Health (NIOSH) certified equipment ;  and 
Maintpnance of a bioassay program.  
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Respiratory requirements are determined by  assessing w o r k  plans, evaluating 
condi t ions in the  work  area and'reviewing available historical data on t h e  airborne 
hazards for  a particular job. The evaluations include measuring airborne 

concentrat ions or oxygen content  prior t o  work ing in an area. Fo l lo~v-up  

measurements are mad5 t o  evaluate airborne concentrat ions during work. 
Respiratory protect ion equipment is selected using al lowed respiratory protect ion 
factors t o  ensure tha t  individual l imits on intake or exposure are not  exceeded. 

13.2 Respiratory Protect ion Policy Statement  

Scientif ic Ecology Group's Respiratory Protect ion Policy Statement is included as 

an  at tachment  a t  the end of this sect ion.  This pol icy s tatement  is t o  be provided 
and explained t o  respirator users dur ing Respirator Users Training. 

13.3 Use o f  Respirators 

Routine operat ions are planned activit ies tha t  zre generally repetit ive and occur w i t h  
various frequencies. For such operations, potential sources o f  airborne 

con tamha l ions  should be identif ied so tha t  respiratory protect ion may be 
accompl ished by the use of  process, containment,  and vent i lat ion measures and by  

preplanning o f  work .  The use of respirators as a subst i tu ie for engineering controls 
in  rout ine operations is inappropriate. 

Non-rout ine operations are activit ies tha t  are either non-repeti t ive or else occur SO 

inf requent ly tha t  adequate l imi tat ion o f  exposures by engineering controls is 
impractical.  To the  ex ten t  that  process, containment,  and venti lat ion controls are 

no t  reasonably feasible in non-routine operations, the use o f  respirators t o  avoid 
excessive exposure t o  airborne contaminat ions is appropriate. 

Emergencies are unplanned events characterized by risks sufficient t o  require 

immediate act ion t o  avoid or mit igate an abrupt or rapidly deteriorat ing situation. 
A l though emerge-.cies are unplanned, preparations wi l l  be made for coping w i t h  
poteni ia l  emergencies by providing necessary and sufficient respiratory protect ion 
for  use in  potent ia l  emergencies tha t  are likely t o  entail respiratory hazards. 
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The per:ods o f  time respirators are w o r n  contir,uously and rhe overall durations oi  
use shall be kept  t o  a minimum, I t  is d i f f icul t  t o  realistically assign specific i ixe  
l imits o n  respirator use because o f  the  w ide  variat ions in job requirements an3 in 

the physical capacities and psychological att i tudes o f  individuals. Provision is io be 
made by  supervision, for the respirator users t o  leave areas where respirator use 

is required for  relief in case of equipment malfunct ion,  undue physical or 
psycho log ica I distress , proced u r a I or c o  m m unica t io  n failure, signif icant d e ter io r a i io n 

o f  operational conditions, or  any other condi t ion tha t  migh t  require relief. 

13.4 Engineering and Administrat ive Controls 

Respirators shall be used t o  contro l  personnel exposure t o  airborne radioactive 
materials w h e n  administrative and engineered controls are n o t  ef fect ive and the use 
of respirators result in Total Ef fect ive Dose Equivalent (TEDE) being ALARA. 
Administrat ive controls shall be used t o  l imit personnel access t o  or time spent in 

an area. Engineered controls shall be used t o  limit product ion of airborne 
contaminants and t o  control  d istr ibut ion o f  airborne radioactive materials. 

Appropr iate respiratory protect ion shall be prescribed w h e n  personnel are exposed 
t o  atmosphere Immediately Dangerous t o  Life or Heal ih.  Respirators may also be 

prescribed w h e n  personnel may be exposed t o  contaminants at  or in excess of the 

appropriate T L V  as  established b y  the  American Conference of Goverpmen: 2nd 
Industrial Hygienists. As with the  radiological use o f  respiratory pro iec i ion 

equipment, yr imary reliance wi i i  be placed Lpon administrat ive controls t o  limit 
personnel access t o  hazardous areas and engineered controls t o  l imit produci ion of 
tox ic  o r  nuisance atmospheres or  t o  "clean" up  contaminated atmospheres. When 

such methods are not  practical, respiratory protect ion equipment shall be used as 
necessary. 
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13.5 Determination of Respiratory P[.otection Requirements 

Determinat ion o f  respiratory protect ion requirements and selection of equipment 
shall be made by trained and qualified individuals only.  Training and qualifications 
shall be documented. Respiratory protect ion devices are permit ted for jobs where  

an  ALARA evaluation has been conducted and it has been demonstrate ! t ha t  the 

use o f  respirators will maintain the Tota l  Ef fect ive Dose Equivalent (TEDE) ALARA. 
Determinat ion o f  respiratory protect ion requirements and selection o f  equipment for  

non-radiological contaminants shall be made by the  Industrial Hygiene and Safety 
Department. 

.- 13.6 Selection o f  Respiratory Devices 

The proper selection of  a respiratory protect ion device is possible only when  

consideration o f  the factors involved indicates tha t  the  device selected will provide 
sat isfactory protect ion when properly used. The selection of respiratory protect ion 

equipment, therefore requires knowledge o f  such factors as: 

1. 

2 .  

3 .  

4. 

5. 

6. 

The chemical, physical and toxicological  propert ies o f  the  substance against 
wh ich  protect ion is required. 

The processes occurring dur ing the  w o r k  act iv i ty  and condi t ions of the  work 

area, as they relate t o  the  dissemination o f  Contaminants. 

Actual  and potential hazards t o  determine whether  condi t ions ImmediaTely 
Dangerous t o  Life or Health exist  or whether  heallh ef fects  wou ld  result only 
af ter  prolonged or repeated exposures. 

The nature o f  dutie; t o  be performed by the  user, particularly as they relate 
t o  restriction o f  movements and worker  ef f ic iency.  

A n  underst?nding of  the principles, design, scope o f  use, l imitztions, 

advantages and disadvantages o f  the  equipment .  

The  external radiation hazards. 
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Respiratory protection equipme.nt will normally be  selec;ed tha t  has  a proiec;ion 
fac tor  grea te r  Than the  anticipated peak airborne concentrat ion expressed a s  a 
multiple of total  DAC.  Respiratory protection equipment  may  be selected tha t  has  
a protection factor  less than the  anticipated peak airborne concentrai ion expressed  
a s  a multiple of total DAC provided t h a t  use of t h a t  equipment  is expected t o  result 
in a lower TEDE. This evaluation should be  documen ted  in the  RHWP package.  
Protection fac tors  for respiratory protection equipment  shall be assigned in 
acco rdance  with Schedule R H S  8-32 of T e n n e s s e e  regulations 1200-2 -5 .  

13.7 Facial Hair Policy 

Individuals using tight-fitting respirators shall no t  have  a n y  facial hair t ha t  interferes 
with t h e  sealing surface of the  respirator. Any intrusion of facial hair into the  
sealing su r face  of the  respirator c a n  result in air in-leakage. Any worker w h o  h a s  
facial hair t h a t  intrudes into the  a rea  where  t h e  respirator s ea l s  against  the  f a c e  
shall no t  b e  fitted with a tight fitting respirator. Additionally, a n y  worker who is not 
c lean-shaven  shall not be issued a respirator, e v e n  though  he has  previously 
obtained a sat isfactory fit with t h e  particular device.  

13.8 Medical  Requirements  

Personnel who require t h e  use of  respiratory protection equipment  in t he  course of 
work  a t  SEG shall receive a physical examination, and  be  certified by a physician 
a s  qualified to wear  respiratory protective equipment  prior to  wearing any  
respiratory protection device.  Physical examinat ions shall be  required a t  least  
annually (every  1 1-1 3 months)  thereaf te r .  Personnel  shal l  be  medically evaluaTed 
to  e n s u r e  t h e y  posses  the  physical and  psychological capabilities necessary  to 
perform t a s k s  while wearing a respirator.  This medical evaluztion shall u se  
Regulatory Guide 8.15, “Accepiable  Programs for Respiratory Protection” a s  
gu idance  in determining if an  individual is medically qualified to  wear  respiraiory 
protection equipment .  
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13.9 Training 

Respirator users shall be trained a t  l eas t  annually (every 11 -1  3 months)  in t h e  
proper use and  maintenance of respiratory protection equipment .  Training of 

personnel in t h e  use of respiratory protective equipment shall be performed by a 
knowledgeable  instructor. The  instructor shall have  a thorough knowledge of the  
application and  use of respiratory protective equipment  a n d  the  hazards  associated 
with radioactive airborne contaminants .  Training shall include, but  is not  limited to, 
t h e  following: 

1. 

2 .  

3. 

4. 

5. 

6 .  

7 .  

8 .  

9. 

Presentat ion of S E G  Respiratory Protection Policy S ta t emen t .  

Discussion of t h e  airborne contaminants  against  which  the  wearer  is to be  
pro tec ted .  

Discussion of t h e  construct ion,  operating principles and  limitations o f  t h e  
var ious respirators. 

Explanation of why  more positive control measu res  are  not a lways  feasible.  
This shall include recognition t h a t  every reasonable  effort is bzirig made to 
reduce  or eliminate the  need for respirators 

Instruct ions for assuring tha t  respirators a r e  in proper working condition 

Instructions in donning and removing the  respirator properly. 

Instructions in t he  proper method for checking t o  ensure an  adequa te  f a c e  
to facepiece  seal .  

Instruction in the  proper u s e  and  maintenance of t h e  respirator, including 
a s s u r a n c e  to the  user t ha t  he or s h e  will be issued a sanitized and propeily 
operat ing respirator. 

Discussion of the  types  of car t r idges and filters commonly used and the  
application for each  type .  
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10. Inslruction in emergency,,action to be  t aken  in t h e  even: of a malfunction, 
including t h e  appraisal of possible hazard in t h e  e v e n t  t h e  respirator w e r e  t o  
be removed in t h e  hazardous a rea .  

Personnel responsibl for t he  cleaning a n d  maintenance of respiratory protection 
equipment  shall  receive training n e c e s s a r y  fo r  fulfilling their  responsibilities. This 
training shall include, but not  b e  limited to t h e  foHowing: 

1 .  

2 .  

3. 

4. 

5. 

Maintenance,  inspection, a n d  Issuance of respiratory protection equipment .  

Main tenance  and repai,r..of respiratory protection equipment  in accordance  
wi th  manufacturer ' s  instructions. 

Respiratory protection theory .  

Properly cleaning and disinfecting respiratory protect ive equipment .  

Proper s t o r a g e  of respirators.  

13. IO Respirator Fit Tes l ing  

Respirators with a tight-fitting f a c e p i e c e  shall be fit tested t o  e a c h  individual to  
verify t h a t  a n  a d e q u a t e  seal c a n  be obta ined .  T h e  fit-testing shall be performed 
prior to first use for all users and  shall b e  repea ted  a t  a f r equency  not  t o  exceed  6 
m o n t h s  for a s b e s t o s  and lead workers  a n d  a t  a f requency no t  to exceed  12  monihs  
for all other use r s .  Fit-testing shall be performed only o n  individuals who have  a 
cur ren t  medical approval,  have received respiratory protection training within the  
p a s t  yea r  a n d  a re  clean shaven .  

13.1 1 Respirator Maintenance 

Respirators shall be cleaned a n d  dis infected after e a c h  use .  Respirators shall be  
in: a e c t e d  after e a c h  cleaning a n d  n e c e s s c r y  maintenance shall be performed. 
Maintenance shall be  documented b y  t h e  individual performing t h e  mainTer,&nce. 
Respirators shall be s tored in c lean  san i ta ry  condi t ions.  S to rage  locations shall be 
located free from chemical or physical a g e n t s  which could be harmful t o  t h e  
respirator cons t ruc t ion  materials. 
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Respirators ready for issue shall be  h a v e  no detecrable  Sera-gamma or alpha loose 
s u r f a c e  contaminat ion.  Fixed contamination shall be < 100 cpm beta-gamma a b m e  
background o n  sealing and interior sur faces ,  and  < S O 0  cpm beta-gamma above  
background on  t h e  exterior s u r f a c e s  a s  measured with a pancake type  G - M  
de tec tor .  A sat isfactory rating also indicates t ha t  t h e  respirator mee t s  all other 
inspection criteria. 

13.12 Corrective Lenses  

Personnel requiring corrective lenses  w h e n  wearing a full-face respirator should 
w e a r  prescription e y e  glasses  approved for use inside a full-face respirator. Contac t  
lenses  shall no t  b e  used whe.n'wearing a full-face respirator without  prior approval 
of t h e  RPM or SSHO. 

13.13 Supplied Breathing Air 

All sources of breathing air shall mee t  t h e  requirements for Grade D breathing air 
a s  specif ied in ANSI/CGAG-7. I - 1989, "Commodity Specification for Air." Fitiings 
t o  supplied air s y s t e m s  manifolds a n d  cylinders shall be unique s u c h  that  t h e  
introduction of g a s e s  o ther  than  pure  breathing air is prohibited. Sources  o f  

breathing air shall b e  approved by the R P M  or SSHO. li sources other  than  air 
cylinders are utilized, the  source shall b e  sampled for Grade D breathing air prior i o  
use a n d  o n c e  every  6 months  and a f t e r  any  main tenance  on a breathing air s y s t e m .  

HP technicians or t h e  SSHO shall per form s m e a r  surveys  of breathing air manifolds,  
including airline connect ions,  a t  least  weekly while in use. Supplied air sys t ems  
shall be  a s sembled  in t h e  certified configuration, using only hose types ,  hose  
lengths  and  fi t t ings approved for t h e  device.  

13.14 Program Quality Assurance 

The radiologice; bioassay program is par t  of t h e  Personnel Monitoring Program, but 
certain a s p e c t s  of t h e  bioassay program are  pertinent to ihe  Respiratory ProiecTion 
Program. Personnel  bioassay resul ts  shall b e  used to  verify the  respiratory 
protect ion program's  effect iveness  for seleciion of adequa te  respiratory protection 
devices  a n d  provision of properly functioning respiratory protection devices .  
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T h e  SiTe Safety and Health Off icer  shal l  deiermine non-radiological bioassay 
requirements  io verify the e f f ec t iveness  o f  The RespiraTory Prolection Program for  
non-radiological exposures .  

Stored respirators shall be inspected periodically t o  verify they  have been properly 
c leaned ,  inspected,  maintained and s tored.  Respiratory protection issuance records 
shall be reviewed periodically t o  verify only trained and qualified individuals are  
issued respirators.  Respiratory protection training cour ses  shall be reviewed 
periodically to a s su re  adequacy  o f  respirator training. In addition, maintenance and 
inspection records of respiratory protection equipment  shall be reviewed t o  assure  
equipment  is maintained in accordance  with NIOSH certification. 
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ATJACHMENT 13.1 
Respiratory Protection Policy S t a t e m e n t  

It is t h e  SEG polic,, t o  maintain personnel exposure  to both  internal and  external hazards  
a s  low a s  is reasonably achievable (ALARA]. Personnel exposure  t o  airborne contaminants  
shall b e  limited by process  and engineered controls wheneve r  possible.  However ,  under 
s o m e  condi t ions,  p rocess  and engineered controls may not  b e  feasible or provide adequa te  
a s s u r a n c e  t h a t  exposure  to contaminants  will be maintained ALARA. In s u c h  ins tances ,  
respiratory protection devices  may be required for individuals performing work iri a r eas  
containing airborne contaminants .  T h e  selection a n d  use of respiratory protection 
equipment  shall b e  balanced against  the potential for causing increased external exposure  
or o the r  health and  s a f e t y  concerns  ..- T h e  u s e  of respiratory protection equipment  mus t  

._ be cons i s t en t  with maintaining the  total effect ive d o s e  equivalent ALARA. 

The  routine use of respirators for radiological protection purposes  will be prescribed by 
Health Physics  usually o n  an  RHWP. Concurrence by Health Physics  shall be  obtained 
prior to  t h e  non-routine use  of  respiratory protection equipment .  Use of respiratory 
protection equipment  during emergency conditions shall b e  in acco rdance  with established 
procedures  a n d  should not  hinder major medical or acc ident  mitigation activities. 

W h e n  respirators m u s t  be used,  appropriate rest or relief periods shall be  provided. f i n  
individual wearing a respirator may leave t h e  v./ork a rea  a t  any  t ime f o r  relief in t h e  even t  
of equipment  ma If u nctio n ,  physical or psychological distress, proced ural or communication 
failure, significant deterioration of work a rea  conditions,  or a n y  o ther  condition tha t  might 
require relief. 

SEG is commit ted  to  establishing and  maintaining a respiratory protection program 
cons i s t en t  with t h e  goal of protecting its employees .  It is therefore  the  policy of this 
c o m p a n y  tha t  all employees ,  when using respirators in the  work place,  or administering 
the  Respiratory Protection Program, shall adhere  to  t h e  principles established in t h e  
writ ten procedures .  

~~~~~ ~ 

H. W. Arrowsmith Date 
President  
Scientific Ecology G r o u p ,  Inc. 
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14.0 ENVIRONMENTAL M 0 NITORING 

14.1 Environmental Monitoring 

I f  required, a site specific environmental monitor ing program wi l l  be established 

t o  document  compliance with Tennessee Regulation 1 2 0 0 - 2 - 5  at  each site prior 
t o  beginning operations at  tha t  site. The site specific environmental monitor ing 

program shall be  reviewed and approved by the  Radiation Safety Committee and 
a copy submit ted t o  the State o f  Tennessee. 

Environmental conditions, as appropriate, will be  monitored th rough 

measurements performed .'on air samples, surface wa te r  samples, sanitary 
sewerage discharge, soil samples, and ambient radiation, e tc .  Results f rom these 
measurements, if positive, c a n  be  uti l ized t o  calculate potential doses to 
individual members o f  the  public. Measurements also serve to  identify potential 

areas of concern and shall tr igger appropriate radiological response or process 

changes in the  event that unanticipated radiological condi t ions are identified. 

Analysis o f  environmental samples and environmental media wi l l  be th rough the  

SEG laboratory a t  SEG's Bear Creek Facil ity o r  a qualified outside IaboraTory. 

14.2 Environmental Act ion Levels 

Air, water,  and sanitary sewerage act ion levels shall be  set a t  10 percent o f  The 
applicable Table 2 values in Tennessee Schedule RHS 8-30. Soil and sediment 

act ion levels shall be set a t  5 pCi /g  for man-made radionuclides. Ambient 

gamma act ion levels shall be  set j t  25 mill irem in any  quarter, and 1 mill irem in 
any  one hour fo r  individuals in unrestr icted areas. 

Immediate notif ication shall be  made t o  the  RSO or SSHO of any samples or 
doses exceeding action levels. The  RSO or  SSHO shall init iate or perform an 

investigation and respoiise consist ing of one o r  more o f  t he  fo l lowing actions: 

1. 

2. 
3 .  
4. Evaluate need for re-sampling; 
5. 

Verify of laboratory data and calculations; 
Analyze and review probable causes; 
Evaluate need for reanalysis or addi i ional analyses o n  original sample; 

Evaluate need for sampling of o iher  pa ihways ;  
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6 .  
7. 
8. Perform d o s e  a s ses smen t  

EvaluaTe need for notifications in acco rdance  wiTh Seci ion 15;  
Document  all actions,  analysis,  and evaluations in logs or files; or 

14.3 Quality Control Requirements 

Laboratory count ing performed for purposes  of environmental  or effluent s t r eam 
monitoring shall comply with t h e  requirements  of U.S. NRC Regulatory Guide 
4.1 5. 

S t e p s  should be  taken  t o  ensure  t h a t  s amples  collected a re  representative of  the  
material sampled .  Replica-ti? s amples  should be taken  periodically to  determine 
the reproducibility of sampling. 

Sample  integrity should be maintained from t h e  t ime of collection t o  time o f  
analysis.  Procedures  shall conta in  requirements  t o  e n s u r e  sample  integriiy. 

Quality control sample  analysis provides a m e a n s  to de termine  t h e  precision and 
accu racy  of t h e  monitoring process. SEG shall utilize both  intralaboratory and 
interlaboratory measurements  to verify the  quality of its analysis methods.  

lntralaboratory analyses  shall consist o f  replicate s ample  analy s of 
environmental  media,  reference t e s t  materials, or bo th .  T h e  size and other  
physical and  chemical character is t ics  of t he  replicaie s amples  should be similar 
to t h o s e  of samples  iha t  a re  routinely analyzed by t h e  lab. I f  possible, replicate 
s amples  should be  analyzed 2s blind samples .  Simulated samples  can  be 
prepared w h e n  t rue replication or splitting of samples  is not  possible ( e . 9 .  air 
s amples ) .  

Analysis of intralaboratory blank and  spiked samples  should b e  performed on a 
regular bzsis  t o  provide a basis for est imat ing the accuracy  of analytical resulis. 

lnterlaboratory ana lyses  provides a m e a n s  to de tec t  errors in measurement  t h a i  
might not  be  de tec ted  by intralaboratory measu remen t s .  SEG shall paiticipaie 
in t h e  EPA Environmental Radioactiviiy Laboratory lntercomparison Srudies 
(Cross-Check)  Program, or o ther  suit3ble program. Participation shall be for  all 
of  t h e  determinat ions offered by EPA tha t  a r e  included in SEG's environmental  
monitoring program,  
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14.4 Operating Procedures  and Instructions 

S E G  shall have  written procedures  for sample  collection; packaging, shipment ,  
and receipt of samples  for off-s i te  analysis;  preparation a n d  analysis of samples;  
maintenance,  s torage ,  and use of reference s tandards ;  calibration and checks of 
radiation and  radioactivi / measuremen i  s y s t e m s ;  and reduction, evaluation, and 
reporting of da ta .  

14.5 Records 

Records necessa ry  t o  documen t  t h e  activities performed in s u p p o r t  of the  
environmental  program shall be maintained. Provision for tracking and  control 
of laboratory samples  through t h e  s e q u e n c e  of monitoring processes  shall be  
available. Documentation of sample  collection shall include description, location, 
da t e ,  and  t ime of sample; receipt and  laboratory identification of the  sample;  
preparation and  processing of t h e  sample ;  and  analysis of the  sample.  In 
addition, background samples ,  analytical blank samples  and  d a t a  reduction and 
verification for those samples  shall b e  documen ted .  

Quality control records for laboratory count ing sys t ems  shall include the  results 
of measu remen t s  of radioactive c h e c k  sources, calibration sources, backgrounds,  
and  blanks.  

Records shall be  kept indefinitely after license termination until they are  
determined to  be  of no further use by managemen t .  T h e  minimum time period 
for record retention shall be t en  y e a r s  after termination of t h e  licenses. 

14.6 Reference S tanda rds  

All s t a n d a r d s  used  for calibration of laboratory equipment  shall b e  NlST trace2ble 
w h e n  s u c h  s tanderds  are  available. Preparation of working s tandards  and 
s tandard  geometr ies  from cerlified s tandard  solutions should be  documenied .  
T h e  working s tandard should b e  prepared in t h e  s a m e  manner  a s  the  u n k n o w n  
samples ,  to t h e  ex ten t  practical. 
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Efficiency calibrations should be  checked  a t  least  q!-:ar;erly us ing  reference 
s t anda rds .  Calibrations shoCitd also be  checked  wheneve r  a significani change  
or repair is m a d e  t o  the  measurement  s y s t e m ,  or w h e n  c h a n g e s  are  detecTed a s  
a result of check source  measu remen t s .  

14.7 Peiformance Checks  of Radiation Measurement  S y s t e m s  

Scheduled c h e c k s  should be  performed on laboratory equipment  to determine 
background counting rate a n d  r e sponse  to check  s o u r c e s .  Results of these 
c h e c k s  should  b e  documented in laboratory logs and plotted o n  control char t s .  
Investigations shall be  performed anc! corrective ac t ions  taken  whenever  
measu remen t  values  fall outs ide of predetermined control va lues .  

Background counting should normally b e  performed daily or before e a c h  use. 
Check  s o u r c e  measurements  a re  usually measured daily or with each  batch of 
samples  coun ted  on automated equipment .  

Energy calibration checks  on g a m m a  spec t romet ry  s y s t e m s  should normally be  
performed o n  a daily to weekly f r equency .  Results of measu remen t s  should be 
recorded and  compared to predetermined limits to de te rmine  i f  adjustments  to 
the  count ing a re  necessary.  

Energy resolution measuremen;.; should normally b e  performed on a weekly to 
monthly f r equency  and check s o u r c e  count ing rate o n  a daily f requency for 

gamrr 1 spec t roscopy  sys t ems .  T h e s e  me2surements  should also be made  af te r  
a n y  significant changes  to t h e  s y s t e m .  

Results of all quality control m e a s u r e m e n i s  should  be  documen ted  in laboratory 
logs or files. 

'14.8 Calculations and  Computat ions 

Calculations and  computat ions u s e d  in determining concent ra t ions  of rzdioaciive 
materials shall be independently checked prior to  implementation. The 
calculations shall be  proceduralized a n d  implemented in acco rdance  wi th  quality 
a s s u r a n c e  requirements for procedure  development .  
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14.9 Data Review and Analysis 

Review and analysis o f  data a t  SEG shall be performed o n  a t imely basis in order 

to  identi fy concenirat ions of radioactive materials in environmental media thar  are  

of concern or problems with laboratory equipment. 
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15.0 NOTICES, REPORTS, AND RECORDS 

15.1 Sect ion Overview 

This sec t ion  provides summary  information regarding t h e  radiation protection 
not ices ,  reports ,  and  records required by regulations a n d  for  purposes  of 
insurance  liability. protection. This sec t ion  also provides information a b o u t  
additional radiation protection records maintained for t h e  radiation protection 
program at  SEG. 

T h e  SSHO a t  SEG field projects is de lega ted  full authority to perform or fulfill t h e  
responsibilities of t h e  RSO'. "Notifications required for SEG field projects m a y  be  
performed by  t h e  SSHO or by t h e  RSO through coordination and  communication 
with t h e  SSHO. 

15.2 Record Quality Assurance  

All records  required for l icense a n d  regulatory compliance must  be  legible 
th roughou t  their  required lifetime, which  is generally 10 yea r s  or more after t h e  
l icense is terminated.  Records c a n  b e  originals, microfilms, or copies provided 
t h a t  microfilms and  copies  are authent icated by authorized personnel and  are  
capable  of producing legible, s ccu ra t e ,  and  comple te  records  during the  required 
retention pericd.  Records shall include all pertinent information, such  a s  s t a m p s ,  
initials, and  s ignatures .  Sa fegua rds  aga ins t  tampering and  loss of records will be 
t aken  to ensure record securi ty .  dual i ty  Assurance  of records  will be  maintained 
in a c c o r d a n c e  with t h e  S E G  Q A  procedures  manual .  

15.3 Units o f  Measuremen t  for Notices,  Reports ,  and  Records 

T h e  regc!aiic;is  require use of certain units for all quantit ies in radiation program 
reco rds .  S E G  will tise t h e  units curie, rad,  rem,  and  multiples thereof and  will 
clearly indicate t h e  units of all quant i t ies  on  al( required records.  In addition, i t  
is required t h a t  clear distinction b e  m a d e  among  t h e  quantit ies entered on  
records .  For example ,  d o s e  equivalent quantit ies shall b e  clearly defined a s  total  
e f f ec t ive  d o s e  equivalent,  shal low d o s e  equiva '?nt ,  e y e  d o s e  equivalent, d e e p  
d o s e  equivalent ,  commit ted d o s e  equivalent ,  and  commit ted  effective d o s e  
equivalent .  
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15.4 Notices and  Reports to Employees 

Regulations require tha t  t h e  following i tems be pos ted  conspicuously s o  ;hat 
workers  c a n  observe  them a s  they  go to or re turn  f rom radiation work: 

1 . S t a t e  Regulations for Proteztion Against  Radiation, Radioactive Materials 
License and  documents  incorporated into the  l icense by references or 
a m e n d m e n t ,  

2. Operat ing and Emergency Procedures ,  

3. Notice to Employees (RQS 8-3), and  

4. Notices of Violation and r e sponses  concerning t h e  regulatory violations. 

In lieu of posting of the  regulations, l icenses,  and  procedures ,  a notice describing 
t h e  d o c u m e n t  and the location w h e r e  it c a n  b e  examined is allowed. Notices of 
violation of t h e  regulations and  r e sponses  t o  s u c h  not ices  shall be  posted wiihin 
t w o  working d a y s  a f te r  receipt or dispatch of t h e  documen t s .  These  documen t s  
shall remain posted for  a minimum of five working d a y s  or until t he  violation has  
been  completely corrected,  whichever  is later. 

l i  is t h e  SEG policy tha t  a writ ten annual  report  of internal and external exposure  
be  provided t o  workers.  Regulations al: 3 require S E G  t o  copy the  e f f e m e d  
individual(s1 on any  reports t h a t  are  required t o  b e  submit ted t o  the  S a t e .  
Information regarding administrative overexposures  (those exceeding S E G  
adminis t ra t ive limits) is reported to  employees  a s  a regular part of S E G  d o s e  
control pract ices .  At t he  reques t  of former  employees ,  a summary  report o f  
exposures  b y  year ,  mus t  a lso b e  provided wiihin 30 d a y s  from t h e  request  or 
wi7hin 30 d a y s  after the exposure  h a s  been  determined.  In addition, !;/orkers 
terminating employ:nent  m a y  reques t  a report  or es i imate  of the  d o s e  received 
during t h e  cu r ren t  quarrer or calendar  year .  
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15.5 riotification of Respiratory Proiection Use 
.. . 

At  least  30 d a y s  before SEG first u s e s  respiratory proiect ion equipment,  ;he 
s t a t e  sh;ill be notified in writing of  t h a t  intent. SEG interprets  s u c h  equipment  
to include a n y  kind of personal respiratory or breathing m a s k  but not temporary 
or permanent  engineering controls  s u c h  a s  ventilation or other  engineering 
techniques  used  to provide respiratory protection. 

15.6 Notification of Packages Exceeding DOT Limits 

The  RSO shall immediately notify t h e  final delivery carrier and  the  T e n n e s s e e  
Division of Radiological Health by te lephone,  telegram, mailgram, or facsimile 
w h e n :  

1 . Removable  radioactive su r face  contamination o n  external sur face  of 
packages  exceeds  2,200 d p m / 1 0 0  c m 2  /3-y activity or 220 dpm/100  c m 2  a 
activity w h e n  averaged over  300 c m 2  of package  s u r f a c e .  

2. For non-exclusive use sh ipment :  

a .  External radiation levels e x c e e d  200 millirem per hour a t  any point  on 
the external sur face  of t h e  package ,  or; 

b.  Radiation levels a t  t h ree  f e e t  f rom t h e  external sur face  of t h e  package  
exceed  10 millirem. 

3 .  For a package  transported a s  exclusive use  by rail, highway, or wa te r  
radiation levels external to t h e  package  may  exceed  t h e  limits in 2.a and 2 .b  
a b o v e ,  bu t  must  not exce-ed a n y  of t h e  following: 

a .  200 millirem/hour o n  t h e  external sur face  of t h e  package unless the  
following w, id i t i ons  a re  met ,  in which c a s e  the  limit is 1,000 
millirem/hour. 

1. The sh ipment  is m a d e  in a c losed vehicle; 

2 .  Provisions a re  m a d e  to secu re  the  p a c k a g e  so  that  its posiiion 
within t h e  vehicle remains fixed during transportation; and 
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3. There are no loading or unloading operat ions betv;een t h e  

beginning and end of t h e  t ransportat ion;  

b .  200 millirem/hour a t  a n y  point on  the outer  sur face  of the vehicle, 
including the  upper and lower sur faces ,  or, in t h e  c a s e  of a n  open  
vehicle, a t  any  point o n  t h e  vertical planes projected form t h e  outer  
e d g e s  of the vehicle, o n  t h e  upper sur face  of the load, and on t h e  
lower external sur face  of t h e  vet-.icle; 

c.  10 millirem/hour a t  a n y  point two meters  f rom t h e  vertical planes 
represented by t h e  outer  lateral sur faces  of t h e  vehicle, or, in t h e  c a s e  
of a n  open vehicle, a t  a n y  point two meters  f rom t h e  vertical planes 
projected from the  ou te r  e d g e s  of t h e  conveyance ;  and  

d .  Two millirem/hour in a n y  normally occupied positions of the vehicle, 
e x c e p t  tha t  this provision d o e s  not  apply to private motor carriers 
w h e n  persons occupying t h e s e  positions a r e  provided with special 
health supervision, personnel  radiation exposure  monitoring devices ,  
a n d  radiation worker training. 

15.7 Notification of Theft  or Loss of Radioactive Material 

I f  radioactive material exceeding 1,000 t imes the  quantit ies in Schedule RHS E -  
31 or a n y  quant i ty  of an unlisted maTerial is lost or s tolen,  t h e  regulations require 
immediate  te lephone notification to  t h e  Division of Radiological Health ( 1:30 a m  - 
4:30 p m ,  Monday -Friday) or t h e  T e n n e s s e e  Emergency Management  Agency 
( a f t e r  working hours).  Lost or s to len  quantit ies ; xceeding 10 times those listed 
in Schedu le  R H S - 3 1  require a report  by telep! o n e  within 30 d a y s .  In addition t o  
t h e  verbal notification, a written report  will be  made  within 30 days a f te r  t h e  
te lephone  report .  The report will include: 

1 .  
2. Ci rcumstances  of t h e  loss 
3 .  Disposition of the  material 
4. Exposure  a s ses smen t  
5.  
6. 

Description of the  rzdioactive ma'ierial 

Act ions taken  t o  recover t h e  material 
Measures  taken to  prevent recurrence of the thef t  or loss 
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Exposures to  individuals f rom loss or thef7 o f  radioactive materials shzll be 
provided in a s epa ra t e  and de tachable  part of the  report .  

15.8 Notification of Incidents 

The  regulations divide radiological incidents into two notification c lasses :  
immediate notification and 24-hour  notification. Immediate notification by 
t e lephone  is required i f  any  incident involving a n  SEG radiation source : . lay have  
caused  or th rea t ens  to cause :  

1 .  A TEDE of 25,000 mrem or greater ;  
-2. An e y e  d o s e  equiva1erit"of 75,000 mrem or greater ;  
3. A sha l low d o s e  equivalent to skin or extremities of 250,000 mrad or greater;  

or 
Release of radioactive material s u c h  tha t  an individual could have received 
a n  intake of 5 ALI in 24 hours .  

4. 

Notification to  t h e  Division within 24 hours  is required if a n y  incident involving 
a n  SEG radiation source  may h a v e  c a u s e d  or th rea t ens  to  cause :  

5. 
6. 
7. 

A T E D E  exceeding 5,000 mrem; 
A n  e y e  dose equivalent exceeding  1 5 , 0 0 0  mrem; 
A sha l low d o s e  equivalent to  t h e  s k i n  or extremities exceeding 50,000 
mrem;  or 
Release of radioactive material s u c h  tha t  an  individual could have received 
a n  in take  exceeding 1 ALI. 

8. 

The a b o v e  notifications are not  applicable to  d o s e s  received from planned special  
exposures  t h a t  a re  within t h e  limits for  p!anned special  exposures .  Reports made  
t o  the Division shall be made  in a manner  s u c h  tha t  n a m e s  of individuals a r e  
s ta ted  in a ieparate  and de tachable  portion. 

15.9 Reports of Overexposures ,  Excessive Radiation Levels, and Concentiatio::s 
Exceeding Limits 

S E G  shall issue a written report  to  t h e  s t a t e  within 30 d a y s  for: 

1. Any incident requiring notification in Sect ion 15.9; 
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15.10 

15.1 1 

2 .  
3. 
4. 
5. 
6 .  

Exceeding c'ose limits for any  occupationally exposed  adult; 
Exceeding d o s e  limits fbr any  occupationally exposed  minor; 
Exceeding dose limits for an  embryo/fetus  of a declared pregnant w o m a n ;  
Exceeding d o s e  limits for an  individual member  of the public; 
Radiation levels or concentrat ions in t h e  restricted area  exceeding t h e  s t a t e  
regulatory o r  license limits; or 
Radiation levels or concentrat ions in t h e  unrestricted area exceeding 10 
t imes a n y  s t a t e  regulatory or license limit. 

7 .  

Each report  shall describe the  ex ten t  of exposure  of individuals t o  radiation or 
radioactive material and include: 

. .. 

1. 
2 .  
3 .  
4. 

Estimates  of each  individual's dose ;  
Levels of radiation and concentrat ions of radioactive material involved; 
C a u s e  of t h e  elevated exposures  dose ra tes ,  or concentrat ion;  and  
Corrective actions taken t o  ensu re  aga ins t  recurrence,  including a schedule  
for achieving conformance with requirements.  

Reports shall provide descriptions of e a c h  involved individual by name ,  social 
securi ty  number  and da te  of birth s u c h  tha t  t he  information on individuals is 
s t a t ed  in a s epa ra t e  and detachable  portion. 

Notice of License Termination 

I f  SEG should ever  decide t o  terminate  The radioactive materials license, t h e  
regulation., require written notification of t h a t  intent no  less  t h a n  30 d a y s  prior 
t o  the license termination. 

Recordkeeping Requirements and Policy 

The regulations require S E G  to d o c u m e n t  compliance with t h e  radiation 
protection program in dlmost all a s p e c t s  t h a t  could be  related to health and 
s a f e t y  of radiation workers  or individual members  of t he  public. At  SEG, records 
shall be maintained indefinitely. The  recordkeeping requirements are  important 
d u e  to t h e  regulations requiring t h e m  a s  well a s  t he  potentially high liabiliiy 
issues t h a t  c a n  arise. Demonstration of regulatory compliance and A L A M  
pract ices  is also valuable from a public relations viewpoint. All records shall be 
prepared and  maintained in acco rdance  with Sect ion 15 .2  of  t h i s  guide. 
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