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CHAPTER 1|
INTRODUCTION

SCOPE AND PURPOSE

This manual presents the radiation protection standards and controls to be in
effect for Nuclear Energy Services (NES). Adherence to these controls is the
responsibility of each individual as well as members of line management. All
management personnel responsible for operations in a radiation environment
involving handling or processing of radioactive materials must be knowledgeable
of the contents of this manual, and must ensure that each employee has a good
understanding of the sections which apply to their job assignment. Any deviation

from this manual requires the written approval of the Radiological Safety
Committee (RSC). ‘

These radiological safety requirements have been developed based on the
recommendations and requirements of the National Council cn Radiation
Protection and Measurements, the U.S. Department of Energy, and the
International Commission on Radiological Protection, and on standards which
have been reviewed and accepted by the Public Health Service, the Nuclear
Regulatory Commission, the Department of Labor and the Environmental
Protection Agency.

It is necessary that all personnel associated with the handling of radioactive
material or who are in radiation areas understand that a knowledge of standard
radiation protection rules and practices is a part of their job. It is not
independent of, or in addition to their routine duties, but an integral part of their

duties and responsibilities.

Each person should understand that it is their responsibility to minimize their
own exposure to radiation. Also, each person associated with the handling of
radioactive material shall receive periodic instruction in the general and specific
radiological aspects which they may encounter, and shall also be made aware of
their responsibility to the company, the public, and their co-workers for safe

handling of radioactive materials.

FORM 8 NES 205 2/80
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The major purpose of this manual is to establish the basic practice
implemented throughout the ompany to ensure satisfactory

radioactive materials and radiation exposures tc personnel. The basic philosophy
iIs to maintain radiation exposures as low as reasonably achievable (ALARA) and

1
|

to keep radioactive material contained at all times in the smallest practical

volume.
- » ~, ” v y ™ ( r r . | » \
The implementation of this ¢ philosophy will be the responsibility of

facility operations and line management. The RSC shall provide support to NES

management in implementing the NES Radiological Safety Program.

PERSONNEL TRAINING

Personnel authorized to work with radioactive material and who requires routine
X erqergency access to 1trolled areas shall be qualified as "Radiation
Workers'". The need for an employee's qualification will be determined by his
nanager. Annually, radiation workers retrained and demonstrate by

written and practical exam:nation t require knowledge, understanding, and

practical abilities necessary to retain their qualification.

10 requires access to « ied area or any purpose and who 1s
radiation worker \é > rted by a qualified radiation
ontrolled area. he non-qualified individual shall not be

permitted to handle, process, or work with radioactive materials.

Qualification as a radiation worker requires that the worker meet the following

riteria:

Biloassay and/or whole body count baseline completed
Inclusion on periodic bioassay roster, if required
Medical baseline examination

Inclusion on periodic medical examination roster

ion worker training program

phvsical limitations or radiological restrictions
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date.

Understand the procedures and methods for minimizing
exposure, such as working at a distance from a source, reducing

time 1n a radiation area, and shielding.

Have knowledge of potential sources of radiation associated

with work performed by the individual's trade.

State where dosimetry badges and self-reading dosimeters

should be placed on an individual's Sody.

Jnderstand the importance of the individual keeping track of

his own radiaton exposure.

Contamination Control

Understand how contamination is controlled during radioactive

work.,

Have knowledge of procedures for preventing contamination of

personnel and how personnel contamination is detected.

Have knowledge of potential sources of contamination

associated with the individual's job.

Understand what radioactive contamination is, and how it is

removed from items and personnel.

State the removable contamination limits for clean areas in the

facility.

*Abilities identified bv an asterisk (*) require verification by separate signature and
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* 3, Transfer of Radioactive Materials

Discuss and demonstrate knowledge of procedures for transferring

contaminated materials from contaminated areas.

* 4, Waste Disposal

Have the ability to discuss how individua! workers can reduce the

amount of radioactive liquid and solid waste.

* 5. Radiological Incidents

a. Understand the need to consult with health physics personnel

whern questions or incidents occur.

Have knowledge of the procedures to be followed after a spill

of material (liquid or solid) which is or may be radioactive,

Cs Discuss the procedure to be followed when notified that

airborne radioactivity is above prescribed limits.

d. Have knowiedge of the actions to be taken when an individual

discovers his dosimeter is off scale.

¢ 6. Responsibilities of Individuals
a. Discuss individual employee responsibilities.
b. Discuss actions required to obtain authorization te work in a

controlled area.

*Abilities identified by an asterisk (*) require verification by separate signature and

date,

N B B R B GE EE T S T SR B EE EE B S G .. ..
- 4
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B. PRACTICAL

Each individual shall demonstrate the following practical factors to the

satisfaction of a qualified instructor.

* I Demonstrate the ability to read the commonly used seli-reading

dosimeters.

* 2. Demonstrate the proper procedure for putting on and removing

protective clothing and respiratory protective devices.

.3 Demonstrate the proper procedures for entering and leaving a

contaminated area, including proper self-survey technique.

* 4, Demonstrate the action to be taken by an individual in the event of a

spill of radioactive rnat=rial.
* 3, For personnel required to work in containment areas, such as glove
bags and walk-in enclosures, demonstrate the proper procedures for

working in these areas.

C. Instructions Concerning Prenatal Exposure

All female employees and members of management shall receive instruction
in the possible health risks to children of women who are exposed to radiation
during pregnancy. This instruction shall be both oral and written and shall be
given by a health physics or medically trained individual. Female employees
who receive this instruction shall acknowledge in writing that the instruction
has been received. These acknowledgements shall be maintained indefinitely
by the RRCO.

*Abilities identified by an asterisk (*) require verification by separate signature and

date.

FORM 8 NES 205 2/80
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The instruction to and acknowledgement by female employees shall

normally be completed at the time of new employvee crientation.

It is the responsibility of the female émployee who 1s a qualified radiation
worker to notity her supervisor/manager that she suspecis or knows that

she is pregrant.

All perscnne! receiving instruction in accordance with this paragraph shall
sign the following statement prior to being issued dosimetry:
"The recommendation of the National Council on Radiation
Protection and Measuroments to limit radiation exposure tc the
untorn child to the very iowest practical leve!l, not to exceea 0.5 rem

during the entire priod of pregnancy have been explained to me."

Signature

Typed or printed name __

The signed statements shall be kept with the training records. Statements
signed by visitors shall be (etained until the end cof the job and turned over

to MES.

1.3 RECORDS AND REPORTS

A permanent record of the individual's qualification shall be maintained by the
RRCO. The results of the individual's written examination shall be maintained in
the permanent training file. A field copy ot the individual's qualificacion shail be

maintained by his department manager.

Specifically, the RRCO shall maintain those records showrn in Appendix D tor the

retention periods indicated. 1
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The RRCO shall, in addition, maintain those records specified in accordance with

any and all NES radiocactive material licenses and NRC requirements.

All records held by the RRCO shall be compiled in accordance with Appendix D,
"NES Central Radiological Records Program”, personal qualifications for specific
health physics positions are specified in Appendix A, "Radiological Personnel

Qualification Standards".
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2.1

CHAPTER 2
CONTROL OF PERSONNEL EXPOSURE

RADIATION EXPOSURE LIMITS

Occupational Radiation Exposure Limits

Radiation exposure limits are used for controlling personnel exposure to
radiation (excluding medical and dental exposures) to levels which are
believed to cause no ill-effects even if the employee was exposed to these
levels throughout his/her entire working life. These limits are based on
those promulgated by Title 10, Code of Federal Regulation, Part 20,
"Standards for Protection Against Radiation". Personnel should endeavor
to maintain their own exposures as low as reasonably achievable and below

these limits. The occupational exposure limits are contained in Table 2-1.

Normal operations shall be controlied such that no employee exceeds any
10 CFR 20 occupational exposure limit and the total of all employees'
exposures is limited to the lowest levels reasonably achievable. A method
of achieving this shall be the setting of exposure goals on individual

projects.

In addition, Table 2-1 also lists NES corporate limits for occupational
radiation exposure. These limits are less that or equal to those specified in
10 CFR 20. The NES limits shall be the operating limitations for exposure
to all NES personnel. No NES employee shall exceed these limits without
receipt of a formal written extension of allowable exposure by a Radiation
Safety Officer (RSO). This extension shall be limited to one calendar
quarter in duration, after which another formal written extension may be
issued. In no event shall these extensions exceed the limitations imposed

by 10 CFR 20 for individual exposure.
Also, no NES employee shall be exposed to further radiation of any kind
whatsoever which may produce a lifetime exposure to the individual

greater than the following limiting calculation, as specified in 10 CFR 20:

5 times (N-18) where "N" = worker age in calendar years

FORM 8 NES 205 2/80
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TABLE 2-1

RADIATION WORKER OCCUPATIONAL
EXPOSURE LIMITS AND CONTROLS

10 CFR 20 LIMITS, REM NES ADMINISTRATIVE CONTROLS, REM

TYPE OF EXPOSURE ANNUAL QUARTER ANNUAL QUARTER

DAILY

Whole Body, Head and Trunk, - i X 1.25
Gonads, Lens of Eye, Red
Bone Marrows, Active
Blood Forming Organs

Unlimited Areas of the Skin, 30. 7ed 13, 3.73
(except hands, feet, ankles,
and forearms)

Hands and Forearms, 75, 18.75 15, 3.75
Feet and Ankies

Minors (less than 18 10% of above levels No Exposure Allowed
year of age)

(1) As measured by the "open window' portion of the Film Badge.
(2) Estimated by in-vivo counting or bioassay measurements.

(3) As measured by an appropriate dosimeter worn with the TLD chip oriented
toward the source.

0.10
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Exposure to Minors

Individuals under the age of 18 are nct permitted to enter controlled or any
radiation area of NES facilities or to receive whole body exposures during

any calendar year at NES supervised worksites.

Exposure to Unborn Child

Female employees shall be advised of the Nuclear Regulatory Commission's
and the National Council on Radiation Protection and Measurements
recommendations to keep radiation exposure to an embryo or fetus to the
very lowest practicable level during the entire gestation period.
Therefore, NES shall not permit an embryo or fetus to enter a controlled

area at an NES work site,

Personnel shall be informed of the biological risks to the embryo and fetus
from radiation in accordince with Section 1.2 and RCP-2.0, "Radiation

Worker Training Handbook".

Emergency Exposures

In an emergency situation, it may be necessary for emergency personnel to
exceed the exposure limits in order to save lives or valuable property. In
such situations, the probable effect of high exposure to the rescuer must be
weighed against the expected benefits. All emergency exposure or rescue
action that may invoive substantial personal risk shall be performed by
volunteers, and each volunteer shall be advised of the known or estimated

extent of such risk by the RSO or his delegate prior to participation.

L. In emergency situations which require search and recovery for injured
personnel, or in operations undertaken to prevent conditions that
would injure numbers of people, the planned dose to the whole body

shall not exceed 100 rem per individual.

- 8 In situations where it is desirable to enter a hazardous area to

protect facilities, eliminate further escape of effluents, or to control

FORM 8 NES 205 2/80




DOCUMENT NO. 82A8003

16

PAG s
NUCLEAR ENERGY SERVICES o

fires, the planned whole body dose shall not exceed 25 rem per

individual.

3. The allowed exposure from an emergency situation shall be
determined by the RSO. Each individual's planned exposure shall not
exceed the above limits and the total exposure allowed should be

consistent with the potential risk from the situation.

4. Volunteers or other personnel in an emergency situation who may
have received exposures exceed the limits will, on an individual basis,
have their exposure evaluated and appropriate action taken to limit
future occupational exposure.

) Emergency procedures are listed in Appendix F.

Exposure to NES Personnel While Off-Site

If during work at other than NES worksites, an employee anticipates
entering a radiation area, the employee shall be assigned a temporary
dosimeter to be worn in addition to the dosimeter provided by the off-site
organization and a copy of his radiation exposure history. Upon return to
NES, the temporary dosimeter result will be used as a preliminary estimate
of the exposure received. The official record is made upon receipt of the

exposure from the organization being visited.

Exposure to Visitors at NES Facilities

NES shall control the exposure of visitors to its worksites to levels as low
as is reasonably achievable. For exposure control purposes a "visitor" is
defined as any non-NES employee or any NES employee not qualified as a

radiation worker and who requires access to NES controlled areas.

[f the visitor will not enter any controlled areas, he will be instructed such

that he can recognize how these areas are marked and further

FORM 8 NES 205 2/80
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instructed to nct enter any area so marked. Visitors will normally require

an escort and will be issued temporary dosimetry.

Entry by a visitor to a controlled area shall require the following:

l. Assignment of a temporary film badge;

2. Escort by a qualified radiation worker at all times while in the

controlled area;

3, Application of the following exposure controls:

a.

O
.

Less than an estimated dose of 50 mrem per weeck or visit,
whichever is ionger, if the visitor signs a statement that an
additional 50 mrem will not cause his exposure to exceed 300
mrem in the current calendar quarter year or 500 mrem in the

current calendar year; or

An estimated dose exceeding 50 mrem if prior authorization is
obtained from his employer. This authorization must be from

an RSO or equivalent and must include:

1) Name
2) Social Security Number
3)  Exposure limit to be applied

4) Dated copy of the individual's radiation exposure history

No access to any area where there is a significant risk of

internal deposition of radiocactive material.

If repeated entries to controlled areas are required by a visitor, over

periods exceeding two weeks, a temporary film badge can be issued if the

visitor meets appropriate requirements as a radiation worker.

FORM 2 NES 205 2/80
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2.2 PERSONNEL MONITORING AND DOSIMETRY

A. Personal Dosimeters

l.

Film Badge

The film badge dosimeter is a device used for measuring personnel
radiation exposure for permanent record purposes. This dosimeter
measures beta and gamma exposure and distinguishes between
penetrating and non-penetrating radiation. The results of the film
badge measurements are the basis of the legal record of an
employee's exposure; therefore, any deliberate action by an employee
which Invalidates the dosimetry measurements is cause for

disciplinary action.

Those personne!l who have qualified as radiation workers and who
have a need to enter a controlled area shall be issued a permanent

dosimeter.

An individual's permanent dosimeter shall be worn on the front of the

body between the waist and neck, facing away from the body.

In some specific work situations where the source of radiation is
oriented relative to the individual in an unusual manner, (for
example, some part of the head or trunk will receive a substantially
higher dose than other parts of the body), assignment of additional
dosimeters may be required (Section 3). These dosimeters shall be
worn at the point(s) of highest dose rate or as directed by Health

Physics personnel.

Film Badge processing frequency shall be monthly for radiation

workers. Non-routine processing may be required by the Radiological
Safety Committee (RSC).

FORM 8 NES 205 2/80
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v A Direct Reading Dosimeters

Direct or self-reading dosimeters may be issued to individuals who
enter controlled areas. These dosimeters shall be utilized as required
and shall be returned to the Health Physics Technician (HPT) for
processing. The dosimeters shall be worn next to the permanent film

badge.

Direct reading dosimeters shall be charged (zeroed), read out, and

recorded daily or as specified by a HPT.

% Thermoluminescent Device (TLD)

A TLD measures ionizing radiatior by emitting a measurable amount
of visible light which is directly proportional to the amount of
incident radiation. These devices are sometimes used in the industry

instead of or as supplements to a film badge.

4., Extremity Badges

In situations where dose rates to the hands routinely exceed dose
rates to the skin of the whole body, or the anticipated monthly hand
dose could exceed | rem, extremity dosimeters (finger rings) shall be

waorn.

Extremity dosimeters shall be made available by NES and shall be
processed as uced by the individual for the specific situation.

Extremity dosimeters shall be worn using a TLD or a film badge

oriented toward the source of radiation.

B, Loss, Damage, or Contamination of Dosimeters

Each instance of a lost, damaged, or contaminated personnel dosimeter

shall be reported promptly to health physics personnel.

FORM #NES 205 2/80
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Individuals who lose, damage, or contaminate their dosimetry equipment
while in a controlled area shali immediately exit the area and report the
condition to the HPT. The individual shall be restricted from entering
controlled areas until an exposure estimate has been completed and a new

dosimeter issued.
Where possible, dosimeters which become contaminated shall be
decornitaminated by the HPT. In such an event, a personnel dose estimate

shall be prepared by an RSO.

Estimation of Dose

Off scale or higher than expected readings on a direct reading dosimeter

shall be promptly reported to the HPT for investigation of the
circumstances resulting in the exposure. Processing of the wearer's film
badge may be required as part of the investigation. The individual involved
will be restricted from controlled area entry (Section 3) until his dose has

been evaluated.,

All exposures indicated by the film badge shall be considered to have been
received by the individual unless it can be clearly demonstrated to be

erroneous.
If an exposure measurement result fromm a dosimeter lost or proven
erroneous, an estimate of the dose received by the indivi during the

period in guestion shall be established by an RSO and documented as a part

J‘

the employee's Exposure Record.

Estimates of dose received shall consider at least the following:

Dose rates in the individual's work area

Actions taken by the individual during the time for which dose

information is desired. This review should include consideration of

work position, time in controlled areas, etc.

FORM 2NES 205 2/8C
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A.

3. Doses received by other personnel doing similar work.

7.3 INTERNAL RADIOLOGICAL MOMITORING

Bivassay

The program for internal dose evaluation shall include the analysis of
samples of urine and possibly feces. The Radiological Safety Committee
(RSC) is responsible for administering the program and ensuring that

employees receive evaluations 1t a frequency appropriate to their leve! of

risk.

The RSC through the Radiation Safety Officer (RSO) shall require periodic
and baseline bioassay sampling of radiation workers. The analysis shall
consist of urine and fecal analysis for isotopic content, both quantative and
qualitative. In areas where uranium intake is possible, gamma
spectroscopy and radiometric uranium analysis shall be performed on each

sample.

Prior to termination of employment from NES, all personnel who at any
time during their employment were designated as radiation workers shall

be required to submit urine and fecal samples for assay as directed by the
RSO.

In addition, all radiation workers shall be required to undergo bioassy once
per calendar year if at any time during that year they worked in a

controlled area or with radioactive materials if requested by the RSO.

In-Vivo Counting

The RSC shall ensure that an adequate in-vivo counting program is in place
and that employees are evaluated by in-vivo examination as dictated by

their level of risk of internal exposure.

In-vivo counting shall be performed on all new employees whose job

classifications requires them to be qualified as a radiation worker.

FORM 8 NES 205 2/80
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Additionally, all employees whose job classification requires them to be

qualified as radiation workers shall be evaluated by in-vivo counting at

least annually and upon termination of employment.

Contractors and visitors who are required to be qualified as radiation
workers shall be required to be evaluated by in-vivo counting at the start
of their residence and upon termination of residence at NES worksites. [f
contractors or visitors are resident at NES worksites for greater than one

year, then they are required to be evaluated by in-vivo counting annually.

Special Internal Dosimetry Evaluation

Personnel who are involved in radiological incidents shall have internal
dosimetry evaluations when internal contamination is suspected, in

accordance with the following criteria:

approved physician is required to assess the

3

medical action for contamination which exceeds

the following levels above background:

Facial contamination 0 dpm; alpha, beta, and
b and

Nasal contamination pm; aipha, beta, a

Wound contamination 50 dpm; alpha, beta, and

A chest count

ircumstances:

Nasal or mouth smears exceeding:

50 dpm alpha, or
e above ba«
1,000 dpm beta-gamn

Any detectable radioactivi on [ M smears, and

either of the following:

1) Facial contamination exceeding
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a) 50 dpm alpha, or

b) 1,000 dpm beta-gamma or above background

2)  Skin or clothing contamination exceeding

a) 5,000 dpm alpha, or

b) 50,000 dpm beta-gamma above background

c. Facial contamination exceeding
1) 100 dpm alpha, or

b background
2) 2,000 dpm beta-gamma = Doceroun

internal dosimetry evaluations at levels of contamination lower than the

above may be required by an RSO.
When in-vivo examinations are required as a result of an incident, the
involved personnel shall be transported directly to the whole body counter

facility as soon as practicable after the incident.

Dose Commitment

When an internal deposition is detected, the employees' dose
commitment(s) shall be estimated by methods consistent with the
assumptions and recommendations of the International Commission on
Radiological Protection (ICRP) in ICRP-2 and ICRP-10A. The dose
commitment shall be reported to the employee and shall become a part of
his exposure history file. The dose commitment is defined as the dose
equivalent received by specific organs assigned to the year in which the
exposure was received resulting from uptakes (single or multiple) of

radionuclides. The results of bioassays shall be calculated and recorded in
MPC -hours.

Work Restriction

An employee may have his radiation work activities altered or limited as a

result of:

-

FORM B NES 205 2/80
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L. Approaching the control levels of Section 2.1
2. Unknown exposure status
; N Increased potential for internal deposition such as an open skin break
4. Repeated violations of safety requirements

An RSO is responsible for implementing work restrictions when necessary.
The employee's supervisor shall be notified in writing that a work
restriction has been imposed within 24 hours of determining the need tor a
restriction. Copies of work restrictions will be maintained in the

employee's dosimetry record.

Any employee who has exceeded the NES control levels of Section 2.1 shall
not enter a controlled area that quarter/year without prior, written

approval of the Radiological Safety Committee (RSC).

Any employee whose exposure status is unknown (e.g., lost dosimeter) shall
not enter a controlled area until his current exposure status is determined
by an RSO.

When an employee has an internal deposition of radioisotopes, excluding
those medically induced, his radiation work activities shall be limited if the

estimated dose commitment is greater than one-half the appropriate limit.

Employees who work with radioactive materials shall re o “t any skin
breaks which they may have to their immediate supervisor .id/or health
physics personnel before entering a controlled area. The Health Physics
Supervisor (HPS) shall ensure the protection afforded the skin break is
adequate for the nature of the work to be performed and the potential or
existing contamination status of the work location. A clearly open wound
shall be sufficient reason to prohibit entry to a controlled area,

irrespective of protective clothing or medical dressings.

Skin breaks include unhealed woun s, open cracks from chapping, injuries

such as lacerations, abrasions, punctures, and blisters or burns.

Safeguards shall be maintained by supervision to minimize the likelihood of

accidental introduction of radioactive materials beneath the skin. If the
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2.4

skin is broken while working with radioactive materials, the employee shall
immediately report to his immediate supervisor who will have the skin
oreak surveyed by an HPS. The HPS will determine if additional follow-up

action is required.

The HPS, with the concurrence of an RSO, may allow a contaminated
employee to go home when, in their judgement, further decontamination
effort would not be beneficial. Suitable contamination control measures
shall be invoked, and appropriate follow-up shall be continued until all
detectable contamination has been removed. Only health physics personnel

are permitted to administer personnel decontamination.

EXPOSURE RECORDS

The RSC shall assure that records are maintained to permit a ready accounting
of an employee's accumulated radiation exposure. This occupational exposure

record shall include:

A. Any known prior employment occupational exposure history

B. External and internal exposure received occupationally, including that

received at other installations

C. Special dose evaluations and work restrictions

D. Reports of unusual exposure such as overexposure or incidents with

potential for internal deposition

Each employee shall be informed of the results of all record dosimetry
evaluations. Non-record exposure control information shall be preserved by the
Radiation Records Control Officer (RRCO) for one year to enable exposure re-
evaluation, if it should become necessary. Employee exposure records shall be
retained by NES indefinitely. The NES records control program is detailed in

Appendix D.
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CHAPTER 3
CONTROL OF AREAS AND MATERIALS

3.1 RESTRICTED AREA CONTROLS

Controlled Areas

A controlled area is an area, described in physical barriers, which is posted
with the prescribed caution signs for purposes of radiation protection.
Entry into controlled areas wi.l be limited by an appropriate Radiation

Work Permit (RWP), as per Section 3.2.

The necessity for these controls may be based exclusively on radiation
level, or may be a combination of surface contamination and radiation
level or an area or airborne radioactivity. The size and number of
controlled areas shall be minimized.

There are five (5) area posting classifications as defined below:

L. Radiation Area

A Radiation Area is an area, accessible to personnel, where there are
radiation fields such that an individual could receive in any one hour
a dose to the whole body in excess of 2.0 milliremn, but not exceeding

100 millirem.
Each Radiation Area must be posted with a sign meeting applicable
standards, including the radiation symbol and the words "CAUTION -

RADIATION AREA" (Figure 3-1),

2. Surface Contamination Area

A Surface Contarnination Area is an area accessible to personnel in
which the limits for surface contamination below are exceeded.

These values are taken as detectable above background.
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Value in dpm/100cm?
Alpha > 50
Beta > 250
Gamma > 250

Each Surface Contamination Area must be posted with signs meeting
applicable standards, including the radiation symbol, and the words
"CAUTION - SURFACE CONTAMINATION AREA" (Figure 3-2).

Airborne Radioactivity

Areas accessible to personnel will be posted as "AIRBORNE
RADICACTIVITY AREAS" if airborne radioactivity exists or is likely
to 2xist in concentrations exceeding those specified in Appendix B, as
per 10 CFR 20 limits, or in concentrations which, if averaged over a
normal work week would exceed 25% of the specified concentrations

(integrated exposure of 10 MPC hours).
Each Airborne Radioactivity Area must be posted with signs meeting
applicable standards, including the radiation symbol, and the words

"CAUTION - AIRBORNE RADIOACTIVITY AREA" (Figure 3-3).

High Radiation Area

A High Radiation Area is an areu, accessible to personnel, in which
there are radiation fields such that an individual could receive in any
one hour a dose to the whole body in excess of 100 millirems. Each
High Radiation Area must be posted with signs meeting applicable
standards, including the radiation symbol, and the words "CAUTION -
HIGH RADIATION AREA" (Figure 3-4),
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Radioactive Materials

A Radioactive Materials Area is an area in which work with and/or
storage of packaged radioactive materials is permitted. Each
Radioactive Materials Area must be pos itl gns meeting
applicable standards, including radiation symbol, and the words
"CAUTION -RADIOACTIVE MATERIALS" (Figure 3-5).

1

dentifying Controlled Areas

The boundaries of controlled areas, if not a permanent wall or fence, shall

be clearly indicated by rope, or chain. Radiation warning signs printed in
the standard yellow and magenta colors shall be posted to identify

personnel the actual or potential presence of radiation or contamination
and to notif nn of radiological conditions. In addition,

requirements f nto controlled areas shall be posted. The posting

must De current, accurate, and credible in dppearance.

The radiation symbol used on radiological signs and tags nform
an National Standards Institute Standard N2.1-1969. The radiati
bol in the standard colors (magenta and vellow) shall not be used for
purpose other than radiological controls.
radiological p ing shall be done by o th irection of healtt
physics personnel. Movement or removal of posted radiatio Irning signs,

b

tags, or boundary markers by personnel other than health | personne|

r without their approval may be cause for disciplinary a

)se approved for use by this

the Radoliological Safety

ntrolled areas
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In laboratories or other areas where walls form the boundary of radiation
areas and doors are the only access to the areas, signs shall be posted for
the greatest visibility for personnel entering the area; normally, at eye
level on access doors or on the wall adjacent to the entrance door on the

latch side.

High Radiation Areas shall have physical boundaries which limit the entr)

Y

of personnel, except at the planned entrance point. The entry point should
be locked when the area is unoccupied. To prevent locking an individual in
a High Radiation Area, one-way doors or crash hardware shall be used. In
addition, the area must be searched for personnel at the end of each work
shift and a head ccunt performed to assure that all personnel have left the

area. All personnel entering a high radition area shall sign a log sheet

which is kept at the entry points. Health physics personnel shall

accompany workers on the initial entry for each shift and shall check the

|

log sheet at the end of each shift

RADIATION WORK PERMITS

The Radiation Work Permit (RWP) (Figure 3-6) is used to delineate condition:

sl s ]

and protective measures to prevent inadvertent exposure of personnel to
radiation. RWP's are issued for a sp peration. The radiological conditions
issoclated with the work to be performed are recorded on the RWP; also
specified are the protective measures required to be utilized by personnel
entering the designated area. The following requirements are established to

4 J L

assist in the proper use of the RWP:

or

The RWP is necessary for operations ir iin itine operation

iintenance cycle \1n controlled areas.

The RWP's are issued on an 8 hour-shift basis and may be extended up
three consecutive shifts. Extension into the seco r third shift
granted only if it i1s determined that radiological conditions have not been

itered. If the conditions have been alter:

necessary and a new RWP shall be issued.
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C. The Health Physics Supervisor (HPS) will determine the degree of
monitoring and controls required for the work to be performed. This may
include survey requiremeints, special dosimetry requirements, or required

protective clothing and equipment.

D. Personnel who request the RWP will complete that portion which includes
location and details of the job. The HPS will complete the sections on
radiological hazards and controls. Prior to beginning the work specified,
the RWP form must be signed by the operating supervisor, HPS, and the
worker(s) indicating that they understand and will comply with the stated

requirements.

E. A RWP is required for contract personnel performing any work at NES
worksites in controlled areas or in areas where radioactive material may be

present.

Prior to performing the work, the HPS will determine exposure estimates for the
job. These estimates are to be included on the RWP. The exposure estimates
should include an estimate of the time to perform the task and should control

individual exposure within the administrative control levels of Section 2.1.

Following the completion of the specific operation the RWP was issued for, the
results of any follow-up surveys, exposure control data, exposure of personnel
involved with the RWP and any unusual or unanticipated radiological conditions
associated with the job shall be included with the RWP on file with the
Radiations Records Control Officer (RRCO) to enable exposure re-evaluation. If
it should become necessary to perform the specific operation again, this data
provides a means to review past performance of specific work to imnrove

radiation exposure control on future work. (See Appendix D).
3.3 CONTAMINATION CONTROL

A. Anti-Contamination Clothing and Equipment

Anti-contamination (anti-C) clothing is worn by personnel to break the

chain of contamination transfer and keep the body free from
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contamination. Anti-C clothing as specified by an RWP shall be worn when

either surface contamination or airborne radioactive contamination may

exceed allowable limits.

Anti-C clothing of the following type shall be made readily available:

Cloth or disposable coverall
Rubber or disposable shoe cover
Rubbe: or disposable glove
Cloth or disposable hood
Half-face respirator, ambient air |
Full-face respirator, ambient air ‘
Eye goggles

Beta chield

Supplied-air breathing apparatus

Minimum protective clothing is shown on Table 3-1.

Additional clothing and protective equipment may be required by an RWP,

l. Operational Controls

A contamination control point is a location on the perimeter of a
controlled surface contamination area or radiologically controlled
area through which all entries and exits are made and where action is
taken to prevent the spread of radioactive contamination to adjacent
uncontaminated areas. The dimensions and material requirements
depend on the type of work to be performed, the number of personnel
involved, and the location of the work. All areas in excess of the
limits for control specified in Section 3.1 shall be controlled in this

manner.

The following are guidelines for establishing and maintaining

controlled areas:
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z TABLE 3-1
»
§ PROTECTIVE CLOTHING REQUIREMENTS
N
3
Type of Concentration Guide Limit ! Minimum respiratory
Radiation in DPM/100 cc Removable Minimum Protective Clothing Equipment
T
Alpha emitters a. 50-50C. Shoe covers & gloves None o !
D
b. 501-1000. Shoe covers, gloves, coveralls None g R
c. >1000, Inspection only 2 pairs of above plus hood None 8
<
d. (a - c) levels with (a - ¢) clothing with outer Half-face respirator -
standing water or most coveralls, gloves, and 2
spraying boots to be made of plastic or §
rubber 1]
e. >1000, hands-on Same as (c) above Full-face respirator

activities

Beta/Gamma emitters a. 250-1000. Shoe covers & gloves None
b. 1001-2500. Shoe covers, gloves, coveralls None §
c. >2500. 2 pairs of above plus hood Nore =
E 3
d. (a - c) levels with (a - ¢) clothing with outer Half-face respirator g
standing water or mc .t coveralls, gloves, and » =
spraying boots to be made of plastic or a s
rubber sl
e. >2500 Same as (c) above Full-face respirator L
S
-
=
[NOTE: Whenever personnel are working under conditions where beta radiation of <1.7 mev is determined by health physics S B
personnel to be a potential eye hazard, eye goggles shall be worn. If the beta energy is >1.7 mev, a specific beta
shield shall be used. No credit is taken for eye glasses or contact lenses. .
u.

&
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a. The extent of the area of the control point and the locations for

entry and exit should be clearly established.

b. Boundaries should be marked. Existing walls and equipment are

useful as boundaries.

A The deck of the contamination control point should be covered
using paper, piastic sheet, or other material (e.g., an easily
decontaminated floor covering) provided and labeled

specifically for this purpose.

This is to provide an easily removable walking surface within
the contamiantion control point to prevent tracking of
contamination from the area. Caution is needed in using plastic

sheet since it can be slippery, particularly if used in layers.

A "step-off pad" at the exit from the contamination control
point shall be provided. This is to be used when removing

clothing during exit from or upon entry to the area.

e. Easily accessible receptacles for radioactive waste and
contaminated clothing should be provided at the contamination

control point.

f. Instruments for monitoring personnel and equipment shall be on
hand. Frisking is performed at the exit in a low radiation
background and where the audible response of the {risker can be

heard.

8. Radioactive material tags should be available to identify

contaminated items being removed from the area.

he. Smoking, eating, or placing any object in the mouth s

prohibited in contaminated areas.

E N - N - B TN B ' BN = R -G S B B e ..
e

FORM BNES 205 2/80

=



A UNST OF Ouacav

NUCLEAR ENERGY SERVICES

Each person entering a Surface Contamination Area shall wear

the protective clothing required for entry into the area as

specified on the appropriate RWP,

Surface Contamination uides for Spe | Operation
urface Contaminati Guides for Special Operat S

The limits specified in Section 3.1 do not apply to special operations
where high levels of contamination ar nticipated and special
controls are used. Following are some examples of these special

peratic

Operations inside small ntainment areas such as hoods, glove
enclosures where the surface and airborne activity is

Ist system. Only the hands enter the

supplemental surveys are obtained to ensure that

spread to adjacent areas.

nent arear suct

ent

re area. |hese area

will kKeep

)perations in surface I ron ar where equipment has
L\"""i A"',.y.t,\lr}.“ vV 18514 ¢ O ; , in ¢ ‘ﬂtd'f
with high levels of ati y the \ses, the
HPS will determine if t tarn ati [ easures are
adequate and that the general wor n levels

1

ire ! g maintained within NES lin

yntarn

posted based
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d.

re
.

The enclosure mus* be complete on all sides and top and as
nearly airtight as the situation permits. All seams will be sewn,

g.ued, or sealed.

The enclosure should be large enough for proper completion of

the job consistent with minimizing the contaminated area.

The entrance to the enclosure must be covered with an

overlapping flap door which can be sealed,

In some cases, transparent windows may be installed to improve

interior Lighting or to provide visual access.
The enclosure should have at least one inlet filter installed.

Depending upon the radiological conditions anticipated, a high-
etficiency particulate filtered exhaust system may be required.
This system should provide five air exchanges per hour and
maintain the enclosure atmosphere at a pressure lower than the

surrounding (clean) area.

A change room enclosure may be required adjacent to the rnain

enclosure,

Enclosures which are to be used in areas exposed to the weather
should have a weather-resistant barrier in addition to the above
requirements. The suggested barrier consists of |/4-inch, fire-
retardant, exterior grade plywood on the sides and top of the
enclosure, with all seams sealed with tape. Also, a hinged
plywood door may be used in addition to the flap door
mentioned in Step 4 above. Both doors shall be kept shut when
not in use. Suitably supported Herculite-type enclosures or

equivalent may also be utilized in some outside applications.
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B. Radicactive Decontamination

l.

Generai

Decontamination may be required for tools and equipment, work
areas, clothing, or personnel. Each of these subjects is discussed in
the following articles. Alternatives to decontamination are also
discussed In these articles. In some cases the alternatives may
include storage for decay, disposal without decontamination, or
restricted use without complete decontamination. By its very nature,
decontamination generates radioactive waste. Therefore, in all
decontamination operations, the disposal of the radivactive waste
must be considered. To the extent practicable, the accumulation of
\arge amounts of both solid and liquid wastes shall be minimized to
reduce area radiation levels waste disposal cost. It should be noted
that most loose surface radioactive contamination can be removed by
washing with 4etergent and water. The general governing procedures
for equipment and facility decontamination are presented in RCP-

11.0, Guidelines for Facility Decontamination.

When large variations in surface contamination levels exist on
contaminated surfaces, cieaning is done from less contarninated
towards more contaminated areas. Cleaning solutions and claths used
in these decontamination operations will be disposed of as radioactive
waste, During decontamination operations, precautions must be
taken to limit the spread of contamination. These precautions would
include wearing proper anti-C clothing and taking care not to splash
solutions, Filtered exhaust ventilation or respiratory protection may
also be required to minimize the contamination breathed by personnel

performing the decontamination,

Decontamination of Personnel

Only health physics and qualified medical personnel are perraitted to
decontaminate personnel., Skin should be decontaminated using soap

and water; scrub brushes should normally not be used because the skin ___J
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CHAPTER &
ATRBORNE RADIOACTIVITY

4.« RESPIRATORY PROTECTION PROGRAM

\. General

All NES management pessonnel who have subordinate personne! working in
controlled areas are responsible for maintaining concentrations of airborne
radioactivity below the established limits (Appendix B). Health physics
personnel will provide technical direction in placement and type of
centinuous and periodic air-sarpling equipment required to detect and

evaluate the levels of airborne radioactivity in work areas.

The respiratory protection program is the responsibility of the
Radoliological Safety Committee (RSC), The RSO's responsibility is 10
in.olement the progiam. Respiratory protection equipment requirements
will he specifiec on an RWP. Respiratory protection is addressed in the
corporate "Occupational Health Manual" and in RCP-10.9, Airborne Safety

Assurance Program.

Airvorne radioactivity concentrations shall be minimized to the extent
practical by the use of engineered controls (containment, ventilation, etc.).
When establishing radiological controls for work involving potential
auaborne radioactivity, the first consideration should be to use techniques
which will prevent airborne radicactivity and maintain loose surface

contamination in controlled areas to as low as reasonably achieveble levels.

B, Aiidorne Radioactivity Limits

————

Personnel shall not be subjected to concentrations of radioactive material
in the air exceeding those specified in Appendix B or concentrations, which
\f averaged over a4 normal work week would exceed 25% of the specified
con-entrations lintegrated exposure of 10 MPC ho irs), without the use of

appropriate respiratory protective equipment,
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The following concentration guide limits may be used for "in the fieid"
evaluations by health physics personnel.

Concentration Guide

Type of Radioactivity uci/cc of Air

-12
Alpha emitters <2x 10712
Beta-gamma emitters <1x107?

Respiratory Protective Eauipment

When airborne concentrations exceed the above limits, ar air-purifying
respirator is required as a minimum. The protectior factor afforded .s
taken as 50. In situations where airborne concentrations of radioactive
materia! exceed the stated concentration guides in Table 4-1, the full face
mask, continuous flow, air line respirator of NIOSH/MSHA approval will be
used. The air supply sources are the facility breathing air lines, via valves
and connectors to air hose tubing to the wearer's "elephant trunk" flexible
connection to the mask. The limitation of these supplied air respirator
assemnblies is that they cannot be used beyond th~ length of the supplied air

line which would preclude its use in emergency escape from the facility.

The protection factor for particulates, gases and vapors afforded by a
continuous flow, fuil face mask, atmosphere-supplying respirator worn in

conjunction with the provisions of this manual is 2,000.

The self-contained breathing apparatus such as the recommended Scott
Airpack will be made available by NES as descr’bed in the emergency
action procedure (RCP-6.0). The compressed air bottle through a regulator
valve feeds the continuous-flow full face rmask. The limitation of the these

respirators are the amount of compressed air within the bottle,
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The protection factor for particulates, gases and vapors afforded by

elf-contained breathing apparatus work in conjunction with the provisior

»f this manual is 5,000,

No other respiratory yrotection equipment will be used at airborne
radioactivity concentrations above those listed in Appendix B unless
supplied by a client for use at a client's facility in accordance with their

respiratory protection program.

Additional general requirements with respect to the use of respiratory

protective equipment is found in NUREG 004] and Practices for

Respiration Protectors, ANSI Z88.2-1980.

Table 4-1 contains a summary of the appropriate respiratory protective

devices available from NES.

Respiratory Protection Maintenance Progran

The maintenance program includes inspection, testing and repair, storage,
inventory, issuance, surveys, decontaminat.on, cleaning and disinfection,

air quality checks, and maintenance of auxiliary equipment.

Inspections occur by the user prior to use and by a Health Physics

Technician (HPT) prior to return to service. The user inspects for the total

apparatus fit and function, and the HPT for the conformance to standard

prior to packaging for reuse.

NES facility breathing air is periodically tested for quality and particulate

radioactivity, as determined by the RSC,

Supplied and self-contained breathing app IS IS inspected once a month,

Masks for use are sealed in plastic bags and stored on shelves, other

o

accessories which are ready for use are stored in bins.
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Type of
Radioactivity

Alpha Emitters

Beta/Gamma
Emitters

TABLE &4-1

REQUIRED RESPIRATORY PROTECTIVE DEVICES

Concentration Guide Limit |

in uci/cc air

a. 0-2x10°12

12 10

b. >2x 107" -4 x 107

C. >4 x JO-IO

a. 0-1x107?

b. >lx10-9-2x10_7

e >Ixn 10'7

Type of
Device

d.

None required

Ambient filtered
air respirator

Supplied or self-contained
air respirator

None required

Ambient filtered
air respirator

Supplied or self-contained
air respirator

Specific
Recommendation

None required

Cesco Model 95/96 with
RC-80 Radionuclide cartridge

Scott Airpack

None required

Cesco Model 95/96 with

RC-80 Radionuclide cartridge

Scott Airpack

| Based on 10 CFR 20, Appendix B limits and the protection factors of 10 CFR 20, Appendix A and ANSI-Z88.2 (1980).
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The self-contained breathing apparatus is stored in a container on a rack at

designated areas.

The stock level of masks and respiratory protective accessories will be

determined by the RSC.

Proper respirator fit is the most significant individual requirement of the
wearer. Among the fice pieces available are the MSA Ciearvue and the
Scottoramic by Scott; and the Cesco Model 95/96.

Employees who are required to be respirator qualified radiation workers
are not permitted to have facial hair that may interfere with the proper
sealing of respirators (i.e., beards, iong mustaches, or long hair hanging

into the face).

The standard check of fit is the ability to collapse the face piece by
inhalation. The face piece should remain collapsed with the inlets blocked
off. Subsequent assurance of fit is provided by the qualitative man test

with challenge atmosphere, or its equivalent.

Respiratory Protection Training Program

Training is provided to all respirator users and individuals who direct the
work of users in respirators. The training is conducted by NES. All
personnel who are required to wear respirators must first pass a medical

examination to certify their fitness to wear a respirator.

The individual conducting the respiratory protection program training is a
qualified and experienced instructor with a thorough knowledge of the
application and use of respiratory protective equipment and the hazards
associated with radioactive airborne contaminants and experience in

selection and use of respirators.

The training is provided annually at appropriate times to maintain a high
degree of proficiency. Training and fitting records are maintained by the
Radiation Records Control Officer (RRCO).

™
L
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Air Sampling Program

Continuous monitoring and sampling for airborne particulate radioactivity
shall be used in any area where personnel have a potential for exposure to
airborne activity due to the radiological conditions of the area or specific
operations being conducted in the area. Health physics personnel shall
determine the need for continuous air monitoring. The continuous air

monitors shall have a visual and audible alarm.

Requirements for response to an a-ea air monitor alarm are:

l. All personnel who are not wearing respiratory equipment when the
alarm occurs must immediately leave the area, standby in the general

vicinity, and obtain a personal survey for contamination.

2. Health physics personnel will be notified.

3. Entry to the area is permitted for personnel who are wearing
appropriate respiratory protection for the purpose of evaluating the

source of airborne radioactivity or stabilizing it.

4. Personnel who are wearing respiratory protection when an alarm
occurs may remain in the area only to stop operations which might be

the source of the airborne radioactivity.

When personnel are working inside enclosures and using respiratory
protective equipment, the Health Physics Supervisor (HPS) shall determine
the need for continuously sampling of the air within the enclosure while the
enclosure is occupied. These samples will be used to determine if workers
have been exposed to ccncentration of radioactive material which exceed
the protection provided by the respiratory protective equipment being

worn.

There shall be stationary air samplers located throughout accessible areas

under NES control. Many are in routine work areas. The samplers draw
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ambient air through a filter. The samples are held 24 hours for short lived

isotope decay and then counted for beta, gamma or alpha activity
depending upon the area conditions and potential sources of airborne. The

results are recorded in an Air Sample Log.

Depending on need and operational activity, the samples can be removed
and analyzed, as needed. The number of samplers, their location, the

frequency of filter change as well as other variables are under the control

of a HPS.

There are plant chambers such as crane rooms which have higher radiation
backgrounds and airborne activities which may exceed maximum
permissible concentration (MPC) and vary with material movements in the
chamber. These areas are not normally sampled. Personnel entries into

these areas are covered by RWP's,

Breathing zone air sampler BZAS) are available and are used when
anticipated airborne activity is within the useful range of the eampler.
Breathing air samples can also be taken with a regulated plant vacuum line

connected to a person in respiratory equipment.

The results of the breathing zone air samples will be maintained in the

employee's radiation history file and in the air sample log.

Personnel Exposure to Airborne Radioactivity

——— &

The following requirements are established for respiratory protection:

l. Personnel will wear respiratory protection in any area where the
airborne radioactivity (excluding normal background) exceeds or is
anticipated to exceed the concentration guides. The concentration
guides for air are given in Table 4-1. The full-face respirators are to
be used when the airborne activity may reach the concentration guide
and/or when faciai contamination could occur. For areas with high
levels of loose contamination and expected airborne activity, full-

face respirators with supplied air will be used.
~r
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2 When contaminated systems are opened and no containment is
orovided, respiratory protection will be wused until airborne
radioactivity does not or will not exceed the concentration guide

during the operation.

3. Personnel will be trained in the proper use of respiratory equipment

as part of the qualification requirements for radiation workers.

4. Prior to reuse, all respiratory protective equipment will be checked

for damage and surveyed for contamination.

Since high airborne radioactivity may be accompanied by surface
contamination, anti-contamination clothing shall be required as specified
by the RWP.

Whenever personnel may be exposed to airborne radioactivity, area
supervision shall ensure that the available ventilation systems are
operating. Any repetitive operation which produces airborne radioactivity
at a level requiring respiratory protection must be provided with
appropriate ventilation and/or containment. The continuing use &i
respiratory equipment is not an acceptable alternate to adequate

engineering controls.

Procedures in Secticn 3.2 of this manual will be followed to prevent the
spread of radioactive contamination to minimize the possibility of

radioactive particles becoming airborne.

Air monitoring surveys shall be performed at the following times:

a. Daily, or more frequently if necessary, in occupied surface
contamination control areas or where work is being performed which
may result in airborne radioactivity. Continuous air monitors may be

utilized in place of this survey.

b. Before entering tanks or confined spaces where there is a high

potential for airborne contamination.
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When opening an internally contaminated system to the atmosphere.

Whenever airborne radioactivity levels are expected to be

greater

than the concentration guide.

Continuous monitoring for airborne particulate radioactivity shall Se
accomplished in any area where personnel have a high potential for
exposure to airborne radioactivity due to the radiological conditions of the

area or due to specific operations being conducted in the area. The

continuous air monitors may be used for this purpose. [f extension tubes

t
are used on these units for local area monitoring, the sai pling

haracteristics will change. These extension tubes should be as short as

possible, with a minimum numb ( : obstructions. Whenever
sampling extensions are added to these uni appropriate changes must be

made to the alarm settings.

A portable airborne particulate sampler | f rab sample air

nonitoring whenever instalied samplers or ntinuc - onitors are not
available or cannot be used. As some airborne particulate samplers do not
remove all of the radioactivity with the filter, the exhaust from these units

should be returned to the contaminated area or to a filtered

ventilation

system,.

Al

airborne radioactivity areas will be posted as indicated in Section 3.1.

Records of the general air sampling system data, special samples, and

investigations of high airborne radioactivity will be maintained for an

indefinite period by the Radiation Records Control Officer (RRCO)
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Personnel inadvertently exposed to concentrations of radioactivity in the
air exceeding NES limits without respiratory protection equipment shali
receive the appropriate bioassay and in-vivo examination (Section 2.3).
Furthermore, the same evaluations shall be conducted in cases where
workers are exposed to concentrations of airborne radioactivity which
exceed the protection provided by respiratory protection equipment being

worn.

Ventilation

All air handling systems designed to control radioactive material include
absolute high-efficiency particulate air (HEPA) filters. Contaminated used
filters shall be removed into plastic bags or by bag-out techniques. All air
handling systems will be inspected, as per the prescribed documented
schedule set forth in RCP-10.0, Airborne Safety Assurance Program for

material accumulation.

Detectable levels of surface contamination can accumulate from settling
out of airborne activity, even though the airborne activity itself does not
cause significant concentrations of radioactivity. Therefore even though a
ventilation exhaust air sample never indicated high airborne contamination,
ventilation exhaust ducts are to be considered potentially contaminated.
For similar reasons, if an exhaust blower is used in a contaminated area,
surface contamination shall be checked on surfaces exposed to the exhaust
of this blower. Exhaust bloweis shall not be used to exhaust unfiltered air
from surface contamination areas. To prevent the spread of radioactive
contamination when using a blower in a surface contamination area, the
intake to the blower must be through a (HEPA) filter.

Vacuum cleaners with HEPA filters may be used to clean items in surface
contamination area. High airborne radioactivity and the spread of high
levels of surface contamination have resulted from inadequate filtration of
the vacuum cleaner exhaust air. Vacuum cleaners shall he made critically
safe, wher, the maximum loading within the container can obtain a mass
criticality, prior to using them in specified areas. Modifications, such as

adding baffles to alter the container's geometry are acceptable.
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When opening or resealing any integral part of a vacuum cleaner, either at
the filter or upstream of the filter, the vacuum cleaner shall be

di ctylphthalate (DOP) tested prior to reuse.

Hoods or openings into containment devices must have sufficient air flow
into the openings to ensure that adequate containment is achieved. For
existing units, the flow shall exceed 100 linear feet per minute. For new

equipment a design velocity of 150 linear feet per minute is required.
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CHAPTER 5
RADIOLOGICAL MONITORING

5.1 RADIOLOGICAL MONITORING METHODOLOGY

Radiation Surveys

Health physics supervisory personnel shall ensure that the appropriate
survey instruments are available, functional, and calibrated using accepted

standards for performing radiation surveys.

Radiation surveys shall be made by health physics personnel to determine
whether abnormal radiation levels exist and to determine the extent and
magnitude of radiatior levels. Results of these surveys shail be provided to
project management, identifying areas where corrective action is required.
Follow-up surveys will be performed to assure appropriate corrective

action has been taken.

Appropriate radiation surveys shall be performed in order to control
radiation exposure during operations which may cause an increase in

radiation levels.

Radiation surveys shall be performed in accordance with RCP-4.0, General
Radiological Survey Procedure, in radiation areas, high radiations areas,

and areas where radioactive material is stored.

Radiation surveys shall be performed in spaces surrounding controlled areas
(including spaces above and below them if applicable) subsequent to
movement of radioactive equipment or material. The boundaries shall be

adjusted as necessary, as determined by on-site health physics personnel.

Boundaries of controlled areas which are established for a specific job and
which wil. have a working existence of less than one month shall be
surveyed each working day to ensure that radiation areas do not extend

beyond posted boundaries.
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The Radiological Safety Committee (RSC) shall establish and maintain a
routine schedule for surface contamination surveys at NES con:rolled

facilities. This schedule will define the areas to be surveyed and the

frequency of the surveys.

During work with radioactive material, sufficient contamination surveys
shall be taken to provide assurance that contamination control is
maintained. The requirements for these surveys shall be included in the

applicable operating procedure and/or radiation work procedures.

Any potentially contaminated item must be surveyed and released by

health physics personnel Lefore removal from a contaminated area.

Surveying For Personnel Contamination

Surveying for personnel contamination is the responsibility of and shall be
performed by individuals who are trained and qualified as radiation
workers. Health physics personnel shall survey all other persons. The
instructions for using the equipment, the acceptable limits of
contamination, and the action to be taken if any individual exceeds the

limits shall be posted at each survey station.

If personal contamination is detected exceeding 100 dpm/100 cm2 beta or
any detectable alpha activity, health physics personnel shall be notified
immediately. Contaminated individuals shall limit their movements as
much as possible. Each instance of skin contamination will be investigated

and documented.

Decontamination of personnel shall be conducted by or under the direction
of health physics personnel in accordance with approved procedures (see

Section 3.3).

MNES shall monitor all contracted individuals involved at NES worksites.

The exception to this rule is frisking oreself for radioactive contamination.
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Frisking may be performed by qualified radiation workers or under the
direction of a qualified radiation worker for individuals who are non-

radiation workers (i.e., visitors).

5.2 RADIATION MONITORING EQUIPMENT

Portable radiation detection equipment is used for monitoring areas to determine
radiation and contamination levels, thereby assisting in minimizing personnel

radiation exposure.

The following safety precautions shall be observed by personnel using radiation

survey equipment:

Experience has shown that personnel performing surveys sometimes receive
more radiation exposure than the workers being monitored. Monitoring

personnel have a responsibility for [ miting their own exposure.

Only authorized personnel are perimitted to repair these instruments.

Only personnel trained in the use of portable radiation monitoring
equipment should be allowed to use this equipment. Adequate training will
consist of instruction and demonstration on the use of an instrument and

the meaning of its measurements, followed by a period of supervised use of

the instrument. Supervisory personnel are responsible to ensure that

personnel using the instruments are adequately trained.

Care shall be exercised to avoid damaging a radioactive check or

calibrztion source and subsequently spreading or ingesting contamination.

To minimize the potential radiation exposure for an individual entering a
rediation field of unknown intensity, the monitor shall start at a distance
from the source with the instrument on the low scale and gradually
approach the field. The instrument scales shall be switched as necessary to

avoid off-scale readings.
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Radiation detection equipment shall be calibrated and maintained by health
physics personnel. Survey instruments in use by NES shall be calibrated every six
months and after instrument repair. The battery check, if available, is to be
utilized whenever the instrument is placed in service. Batteries are to be
checked and if necessary, replaced during instrument calibration. Monthly
battery checks are to be performed on instruments without internal battery
checks. Survey instruments in use should be checked at least daily to verify that
the instrument responds to radiation. The instrument must be checked to
respond to a known dose or count rate rather than merely verifying that
radiation causes an instrument response. Frisking instruments located at

mandatory survey pcints should be checked daily to ensure proper operation.
Evidence that a check was made will be maintained with the instruments.

The types and uses of specific radiation monitoring devices are listed in Table 5-

1. These devices or their equivalent are specifically recornmended.
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APPLICATION

Personnel dosimetry, record
Personnel dosimetry, self-read
Area radiation monitoring alpha

Area radiation monitoring beta/gamma

Contamination monitoring beta/gamma

High level gamma radiation
Area exit surveys
Portable air sampling device

[sotopic analysis

General field geiger counter

TABLE 5-1
RADIATION MONITORING DEVICES

SPECIFIC NES
RECOMMENDATIONS

HARSHAW TLD/equipment
Atomic Products #019-100,200
PRS-1,2 survey meter with AC3-7 probe

PRS-1,2 survey meter with HP-270, HP290
probes

PRS-1,2 survey meter with HP-210,
HP210AL probes

Eberline Teletector G112A

Eberline Radiation monitor RM-20

Eberline RAS-1

Canberra Model 85 MCA with intrinsic

germanium crystal

E-140N with gamma/beta probe

FORM 2 NES 205 2/80




DOCUMENT NO. 82A8003

. AungrT o %
PAGE 26 ___OF 26
. NUCLEAR ENERGY SERVICES

5.3 EFFLUENT AND ENVIRONMENTAL MONITORING

A. Effluent Monitoring

Radioactivity in airborne and liquid effluents released due to NES
activities shall be monitored to ensure compliance with release limits
specified in 10 CFR 20 to evaluate the effectiveness of controls, and to
provide information on the type and quantity of radioactivity released by

NES operations.

s Airborne Radioactive Effluents

a. Ventilation exhausts from NES operations which are normally
used for radioactive work shall be monitored in accordance with

the following minimum requirements:

1) An air sampler, preferably a particulate filter type, shall
be in continuous operation whenever air is being
exhausted. In the event that the installed sampler is
inoperable, temporary back-up monitoring shall be used

until it is repaired.

2) The sample probe shall be located in the exhaust stack or
duct downstream of any HEPA filter or any other
particulate removal devices, such that a representative

sample of air is obtained.

3) Procedures shall establish criteria for changing filters on
ventilation exhaust samplers considering ventilation
system usage and the analytical minimum detectable

activity.

4) Contamination surveys shall be taken in plenum

downstream of HEPA filters during routine filter
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a)

b)

d)

replacement to detect radioactivity build-up in ducts
downstream of filters.

*5) A plant process stack is the primary gaseous waste
release point and as such shall be monitored in accordance

with the following additional requirements:

Continuously collected stack samples shall be
analyzed at least every seven days for particulate

radioactivity.

A continuously operating stack monitor shall be used

to measure particulate radioactivity in stack gas.

If the stack sampler becomes inoperative,
immediate repair shall be instituted to return the
unit to service, and the stack monitor shall be used
in the interim to determine particulate releases. If
the stack monitor fails, a representative sample
shall be collected each 8-hour shift and used to

determine particulate radioactivity discharged.

Continuously collected samples shall be composited
on a quarterly basis and analyzed for specific
radionuclide content. Analyses shall be quantitative
for the most important radionuclides (those
primarily anticipated) and qualitative for less
important nuclides (e.g., miscellaneous gamma
emitters). The relative significance of a nuclide
shall be determined based on consideration of
quantities released, environmental pathways, and

potential impacts on man and the environment.

*Section identified by an asterisk (*) are criteria identified by the technical

specifications of the appropriate NES license.
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& Liquid Radioactive Effluents

a.

The concentration of radioactivity in contaminated liquid
wastes must be determined prior to discharge. A
representative sample of the collected liquid shall be obtained
by those responsible for the operation of a particular system.
The sample presented for analysis will be accompanied by a
laboratory analysis form with the appropriate items completed.
The sample will be analyzed for gross alpha and gross beta-
gamma activity, and tritium. Procedures for ensuring that the
sample is actually representative of the contents are included
in the waste management system operating procedures. No
additional liquid waste may be added to the sampled volume

prior to or during discharge of the contents.

The type and frequency of sampling shall be determined by
considering the purpose for which the data are being obtained
(e.g., compliance with standards, compilation of release data,
etc.). The method of sampling may be specified in the

applicable regulation or permit.

The type of analyses to be performed on the samples shall be
radionuclide specific. Gross radioactivity measurements are

acceptable only under the following conditions:

1) When gross radioactivity releases are a small fraction of
the concentration guides specified for "unidentified
mixtures"” and are of no health or environmental

significance

2) When the relative concentrations of specific radionuclides
are otherwise documented such that gross radioactivity
measurements are truly indicative of the activity being

released, or
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3) When the activity of waste streams is so low as to

preclude specific radionuclide measurements.

d. Sampling and analysis of release point effluents shall be
conducted in accordance with the NES "Controlled Facility

Radiological Monitoring Program" as detailed in Appendix C.

In addition to the effluent monitoring, on-site environmental samples shall
be collected to ensure that radioactive liquids have not been inadvertently

discharged.

In order to provide additional! assurance that NES operations do not cause
significant concentrations of radionuclides in the environment or
significant radiation exposure to the general population, an environmental
monitoring program shall be conducted at all permanent NES sites. The
program shall include routine measurements of direct radiation exposure
using film badges or TLDs and of radioactivity in environmental media

(e.g., air, water, milk, etc.).

The program shall be designed to ensure that the important radionuclides

and environmental pathways are monitored. The NES environmental

monitoring program is presented in Appendix C.

5.4 RECORDS AND REPORTS

The results of all surveys are retsined indefinitely by the Radiations Records
Control Officer (RRCO). Radiation survey records shall be reviewed periodically
so that trends will be detected as early as possible. All survey data shall be

compiled on standard NES survey forms as shown in Appendix D.

On-site monitoring data shall be reported as required to demonstrate compliance
with standards, or to aid in interpreting off-site data. Report format and typical

reporting requirements are presented in Appendix C.
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Radioactive effluent and On-Site Discharge Data Reports including the data
forms, cover sheet, maps, and if necessary, explanatory information shall be
submitted in accordance with instructions provided by the NRC. Maps should be
included only when they reflect modifications (termination or start-ups, etc.)

from previous years. A monitoring data report shall consist of:

l. A cover sheet listing the site, facility, report perind, contractor(s), and

address.

A summary providing pertinent descriptive and interpretative information
which would serve to explain any facets of the data which are not
adequately described on the forms.

Maps, 8-1/2 x 1!l inch, showing locations of effluent streams and on-

site discharge points.

Completnd Radioactive Effluents/On-Site Discharges/Unplanned Releases

Form (see Appendix C).

Any data errors on the Radioactive Effluent/On-Site Discharge Form shall be

promptly reported to the NRC using amended forms.
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CHAPTER 6
RADIOACTIVE WASTE MANAGEMENT
6.1 GENERAL
A. Purpose
It is the policy of NES to minimizZe the amount of radioactivity discharged
to the environment. This policy is implemented by a radicactive waste
management program, designed to ensure that all radioactive wastes
generated w.thin the boundaries of .he site and through gqualified activities,
are contro.led from originating source to ultimate dispc-ition and that
releases to the environment are maintained as low as technically and
economically practical. As a further precaution, environmental media are
periodically r onityred to ensure that an increase in radioactivity is not
occurring at NES worksites.
B. Limits for Releases
Releases of radioactivity {rom on-site processes shall not result in
concentrations at the site boundary in excess of the concentrations stated
in Appendix B. Every effort chall be made to reduce concentrations as far
below these limits as is practical.
The above concentration limits will be met by meeting the following
specific effluent limits:
*]. Airborne Releases
Radioactivity released from a process building stack shall be limited
to 0.1 microcuries per second of gross alpha plus gross beta, averaged
over one month.
*Sections identified by an asterisk (*) are criteria identified in the technical
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