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100 PURPOSE
o 101 To establish radiation protection procedures at Lone Star Army

Ammunition Plant to:
(a) Assure compliance with Nuclear Regulatory Commission (NRC)
regulations and license conditions and all applicable
Army Directives.

(b) Minimize personnel exposure to ionizing radiation.

(¢) Insure that employees are knowledgeable of the hazards
and methods of radiation protection.

(d) Control radicactive materials.
200 SCOPE
. 201 This Standing Order applies to the receiving, storing, shipping,
using, transporting, maintaining, and disposing of ionizing radiation-

producing material and/or equipment at this plant, with the exception
of shipping of the LAW.

300 GENERAL
301 Radiation monitoring equipment will be calibrated in accordance

with Inspection Equipment Calibration System.

302 Radiocactive materials will be disposed of in accordance with
AR 755-15 (Disposal of Unwanted Radioactive Material).

303 Radioactive material and equipment will be shipped off the plant
in accordance with AR 55-55 and applicable Federal and State regulations.
304 Respcnsibilities
. 304.1 Radiation Control Committee is responsible for:

(1) Conducting a technical and administrative review of each
application and planned use of the radioactive material
to assure the completeness and adequacy of the application

in accordance with current requirements of the Nuclear Regulatory
Commission (NRC) and pertinent Army Regulations.

(2) Enforcing measures prescribed by the Nuclear Regulatory Commission (NRC)
and the Department of Army for the safe use, handling, storage,
marking and disposal of radioactive materials.

(3) Maintaining a registry of each radiation producing device
as follows:

a. Location

b. Manufacturer and model number of device

c. Type of device

d. Portable or stationary

e. Authorized use

f. Annual production and disposition of isotopes
if applicable.
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304.2 Radiological Protection Officer is responsible for bhut not
limited to the following:

(1) Providing guidance on establishing working conditions and
operating procedures that comply with current standards,
regulations and directives.

(2) Imstructing new personnel in safe work .ng practices,
emergency procedures and harmful effects of radiation
overexposure.

(3) Assuring that perscnnel monitoring devices are used when
required and that required records are kept of monitoring
results.

(4) Reviewing operational procedures and advising Radiation
Control Committee of any unsafe practices.

(5) Maintaining a current inventory of radioactive materials
and devices emitting radiation.

(6) Conducting a physical inventory of radioactive materials at
least every six months.

(7) Performing radiation surveys and investigations at least
monthly to insure compliance with applicable regulations.

(8) Investigating and reporting the findings of radiation
accidents and incidents.

304.3 Supervisors of Radiation Workers or Radiological Projects
(Chief Radiographer, Radiographer and Assistant Radiographer) are

responsible for:

(1) Maintaining a current inventory of all sources of radiation
for which they are responsible.

(2) Knowing the exact location of all sources of radiation for
which they are responsible.

(3) Posting appropriate warning signs and notices.

(4) Assuring that their personnel have received adequate
instructions and training prior to using or being exposed
to radiation.

(5) Controlling personnel exposures and contamination.

(6) Assuring that radiation sources are secured against un-
authorized use.

(7) Enforcing established procedures, rules, and special
precautions.

(8) Reporting immediately to the radiological protection officer,
any accident, unusual incident, personnel injury, suspected

overexposure and/Or suspected internal exposure,
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Radiation Employees are responsible for:

(1) Kuowing and following established procedures, rules, and
special instructions.

(2) Using safety equipment properly.

(3) Reporting immediately to supervisor any accident, unusual
incident, personal injury (however slight), suspected over-
exposure and/or suspected internal exposure.

Definitions

Ionizing Radiation - Electromagnetic or particulate radiation
capable of producing ions, directly or indirectly in its passage
through matter. Examples: Alpha and beta particles, gamma rays,
x-rays, and neutrons. (The word "radiation" will be used in this
Standing Order for "ionizing radiation").

Radiation Control Committee - A committee consisting of
qualified personnel, officially appointed by the Plant Manager,
with concurrence of the Commanding Officer, to establish local
policy and provide guidance to the radiation protection program.

Radiological Protection Officer - person designated by the
Plant Manager, with concurrence of the Commanding Cfficer, to

provide consultation and advice on the degree of hazards associated
with radiation and the effectiveness of measures to control these
hazards.

Sealed Source - Any radioactive material that is enclosed in,
and is to be used in, a container in a manner intended to prevent
leakage or escape of the radioactive material.

Radiation Controlled Area - Any area, whose access or occupancy
is controlled for the purpose of protection of individuals from
exposure to radiation and radioactive materials.

Film Badge - A pack of appropriate photographic film and filters
used to determine radiation exposure.

Radiation Protection Records

The following records are pertinent to this Standing Order and
will be maintained to document all aspects of the Radiation Protection
Safety Program:

(a) Receipts, transfers and shipments, notification of
movement, and instructions to drivers.

(b) Inventory and leak test records.

(c) Instrument and source cablibration records and
certificates.

(d) Utilization logs and radiation work permits.

ol -
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(e) Radiation survey records.
(f) Environmental monitoring records.
(g) waste disposal records.

(h) Training records, instruction plans, experience
and certification of radiation workers.

(1) Special studies and investigations.

(j) Inspection Reports.

(k) Radiation Analysis files.

(1) All other applicable records as required for AMCR 385.25.

Environmental Monitoring

Environmental monitoring will be performed at this plant whenever
radiological operations are such that they might have an adverse
impact upon the surrounding environment, The results of such en-
vironmental monitoring will be used to determine the need to modify
controls and/or operations.

Personnel Monitoring Equipment

Assigned radiation workers will be required to wear film badges
and pocket dosimeters. Dosimeter readings will be logged in at the
beginning and end of each shift,

wWarning Signs

All areas, buildings, enclosures, packages, and containers
will be conspicuously posted with radiation warning signs in
accordance with Federal Regulations. Additional instructional or
precautionary information will be posted as needed but not as a
substitute for the signs required by Government Regulations.

Administration of Radiation Protection Safegl Program

Obdectives

To maintain, direct, and administer an effective radiation
protection safety program at this plant.

To insure that all levels of supervision are properly charged
with, and informed regarding their radiological safety responsibility
within the scope of their authority.

To plan, coordinate, and direct an adequate accident prevention
program to meet requirements of all Federal regulations.

To insure that supervisors of radiation workers are properly
charged with, and informed regarding their safety responsibility
within the scope of their authority.

2
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310.2 Policies

310.2.1 Administrative activities in the field of radiological safety
will be desgigned, planned, programmed, and execuled Lo accompllsh

the following:
(1) The proposed radiological operation complies with

regulations, current standards, end conditions contained
in applicable licenses and/or DA authorizations.

(2) The Operation will not present undue personnel exposure
or damage to property.

(3) Personnel are adequately trained.

(4) Pacilities, equipment, locations, and procedures are
adequate to assure saf'e operation.

(5) Required conditions and controls are provided.
310.2.2 Each radiation worker at this plant, will be thoroughly

informed of his responsibilities and authority in regard to radio-
logical safety.

311 Radiological Training and Qualification
311.1 Objective
311.1.1 To ascertain that any individual who uses or supervises the

source of radiation, has sufficient training and experience to
enable him to deal safely with materials involved.

311.2 Pclicies
311.2.1 Supervision will maintain a continuous program of follow-up,

re-instruction, and enforcement of regulations and procedures with
employees to insure that they are adequately trained and informed.

311.2.2 An individual whose training and experience is not adequate,
will be required to work under the direct supervision of a person
known to be qualified until such time that the individual can
demonstrate his ability on the job.

311.2.3 Emergency and security personnel will be informed of the
radiological hazards that may be encountered in the performance
of their duties. In no case, however, will emergency or security
personnel enter a radiation area in which a fire or explosion has
occurred, until the area has first been monitored by qualified

personnel,

311.2.4 All training will be recorded on DA Form 750, "Record of
Training”, and placed in each employee's 201 File,

311,93 Responsibilities

311.3.1 The Radiation Control Committee is responsible for determining

before an individual uses or supervises the use of sources of radi-
ation, that his training and experience are sufficient to enable
him to deal safely with materials involved.
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The Chief Radiographer is responsible for scheduling and conducting
refresher training for employees during each period of operation, not
to exceed six months, Refresher training will cover as a minimum:

(a) Review of current and past operating procedures.

(b) Review of applicable NRC Regulations.

(¢) Presentation and discussion of new applicable regulations.

The Radiation Control Committee is responsible for determining
the continued qualification of the Chief Radiographer who in turn,
will be responsible for determining the continued qualification of

Radiographers and Assistant Radiographers. Continued qualification

will be based upon observation of work for accuracy and effectiveress

in performance of duties in accordance with established procedures.
The Radiological Protection Officer is responsible for:

(1) Implementing the radiation protection safety program and,

(2) Providing the Plant Manager, Commanding Officer, Radiation
Control Committee, and radiation workers with advice and
assistance on all matters pertaining to radiation safety.
Personnel Exposure
Objectives

To devise work procedures within and around radiation areas
sc that radiation exposures will be kept to a minimum,

To maintain close control of occupancy periods within radiation
areas especially where higher radiation levels exist.

Policies (to conform with NRC requirements)
Exposure of perscnnel will not exceed the following values:

(a) Accumulated dose to the whole body, head and trunk,
active blood-forming organs, gonades, or lens of the
eye will not exceed:

1. 11/4 rem in any calendar quarter, or
2. 5 (N-18) rem total lifetime dose when N
equals the present age in years.

Personnel under 19 years of age will not be employed as
radiation workers. (As required by NRC Regulation).

Particular care will be exercised when moving radioactive sources
through non-radiation areas, in order to prevent unnecessary exposure.

Maintenance that must be performed in a radiation controlled

area, will be cleared with the Radiological Protection Officer and
Area Supervisor prior to initiation.

T e



i. O. No. 93, Rev. 3

312.3 v Res ibilities

312.3.1 Supervisors are responsible for:

.
(a) providing radiation workers with anti-contamination clothing
to prevent contamination of skin, hair, or personal clothing;

(b) furnishing workers with respiratory protective equigsient when
required; and

(c) informing all workers of their particular functions and
responsibilities regarding the Radiation Protection Program.

Female radiatior workers are responsible for notifying their super-
visor at the first indication of pregnancy, so that they will not be
exposed to ionizing radiation.

312.35.3 The Plant Hospital is responsible for maintaining medical records

and for conducting physical examinations once each year on each radia-
tion worker.

312.3.4 Quality Control, Technical Services Division, is responsible for
maintaining records of radiation exposure on each radiation worker and

furnishing data on exposure to the employee at the time of termination
of employment.

PROCEDURES

Receipt and Installation of Radiation Equipment/Materials

Responsibility Action

Gate Guard Handles incoming shipments of radi.
equipment/material in accordance witr . C
No. 86, "Control of Sensitive Items."

Stores Notifies Chief Radiographer immediately
upon receipt of a radioactive commodity.

Chief Radicgrapher Monitors shipment with appropriate instru-
ments to determine existence and magnitude
of external or internal radiation hazards.

Informs Radiation Protection Officer
immediately of any excess radiation.

4a. Radiation in excess of 200 MR/HR
at the shipping container surface
or 10 MR/HR at 1 meter will be
considered excessive.

If a container is leaking, seals con-
tainer suitably to prevent spread of
contamination.




Responsibility

Traffic

Chief Radiographer

Radiographer or
Radiation Protection
Officer
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Action

Prepares Form SF 361, "Discrepancy in
Shipment Report,” or DL Form 6, "Report
of Packaging and Handling Deficiencies,"”
when the cuase of damage has been
determined, e.g. packaging deficiency or
damage in transit.

Upon acceptance of shipment, initiates
action to transfer material from carriex
to D&Z vehicle for movement to radio-
grapher facility.

7a. The following requirements will
apply prior to moving shipment:

(1) D&Z vehicle will be con-
spicuously marked with the
radiation symbol and the
words "Caution - Radioactive
Material" (Reference AR 55=55
and AR 385-30).

(2) Cargo will be limited or ar-
ranged to keep radiation levels,
to which personnel (including
the driver) will be exposed
during transportation, as low
as possible. The driver will
wear a film badge and will not
be exposed to ionizing radia-
tion in excess of established
limits.

(3) Containers will be sealed air-
tight, be free of removable
contamination and kept away
from the cab of the vehicle.

(4) The Fire Department, Guard
Department and Director of
Safety, Plant Protection and
Maintenance will be informed
of the exact route and time
of movement in sufficient
time to allow implementation
of any special protective
measures required.

Accompanies shipment to Radiographic
facility with a properly calibrated
survey meter, to be able to advise in
the event of an emergency.
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4o2,2

Responsibility

Rediation Surveys

Initial Surveys

Radiation Control
Committee and/or

Radiological Protection

Officer

Radiation Control
Committee and/or

Radiological Protection

Officer

Routine Surveys

Radiological Protection

Officer
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Action

Conducts an initial survey of all

sites and areas where sources of
radiation will be used and/or stored
before an operation involving radiation
is initiated or operational changes are
approved, or upon installation of a
radiation producing device,

Designates the actual perimeters of
radiation areas (Restricted Areas)
and classifies as either "Radiation”
or "High Radiation" areas.

2a. Areas designated as "Radiation”
or "High Radiation" will be
defined at the area perimeter
with walls or chain barriers
which will be conspicuously
posted with appropriate radiation
warning signs and symbols as
required by AR 385-30, AR 55-55,
and other such Federal Regulations.

Inspects radiation facilities to
determine:

(a) If additional shielding is
required within the area to
provide maximum protection
for personnel,

(b) The normal radiation levels at
appropriate locations within
and around the facility.

Upon completion of initial survey, sub-
mits a written report to the Chief
Radiographer containing results of the

survey.

Performs a routine survey once a
month, for each area in which sources
of radiation are used and/or stored.

Evaluates radiation hazards incident

to the production, use, release,
disposal, or preserce of radioactive
materials or other s.urces of radiation.
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Re ib

Annual Survey

ilit

Radiation Control
Committee

Chief Radiographer
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Includes in the evaluation, a physical
surve - of the location of materials and
equipment, measurements of levels of
radiaticn and/or concentrations of radio-
active material in and around the site.

When performing area survey, uses suit-
able instruments, and, when appropriate,
smear and air sampling techniques.

Observes work habits of personnel
during the survey, to obtain data
regarding additional sites to be
monitored or areas of improvement
for the operational procedures.

Includes stoiagje areas in monthly
surveys.

Prepares a written report in duplicate
copies following each monthly survey,
listing the locations of monitoring
points with the results, statement of
the hazard, and any recommendations as
to decontamination, shielding, pro-
cedural changes, etc.

Retains one copy of report for file and
forwards copy to Chief Radiographer for
review and/or appropriate corrective
action.

Conducts an annual survey (using
outside consultants if necessary)

to detect any hazardous conditions

as well as any area of non-compliance
with NRC license requirements.

Prepares a written report of the annual
survey results and forwards a copy to
Chief Radiographer.

Takes appropriate action as required
to assure that this plant is in total
compliance with NRC and all Federal
and Army regulations.
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Responsibility Action
Lo2.4 Special Surveys
Radiological Protection 1. In addition to the above surveys,
Offi(c):erg conducts special surveys in the event

of the following occurrences:

(a) Shipment or receipt of radio-
active materials - All packages
and unloaded vehicles will be
surveyed.

(b) Termination of a project in-
volving radioactive materials -
A survey is required to determine
that no contamination exists and
that sources of radiation are
properly stored or have been
disposed of properly.

(¢) Unplanned events - Loss of
control, spill, overexposure,
any unplanned event which
z:uldyadvzrsely or did adversely
affect the safety of the operation,
Control will be re-established to
prevent the hazard from increasing.

(d) Hazardous Operations - Such as
decontamination, encapsulation,
or smelting of radioactive
materials, as authorized by NRC
license or DA authorization, will
be continually monitored.

Lo3 Control of Monitoring Devices

Chief Radiographer 1. Forwards film badge dosimeters to
each radiographic facility as required.

2. Furnishes radiographic facility with self-
reading pocket dosimeters and film badges
when the following occur:

(a) Anytime employees are likely to
receive a radiation dose in excess
of 25% of 1 1/4 rem per calendar
quarter, or

(b) When an individual is required to
enter a high radiation area.

3. Maintains film badge records and
furnishes a copy to the Plant
Physician and to the Radiological
Protection Officer.

- 13 -



Responsibility Action

Radiographer - Issues film badges and/or pocket
dosimeters to each qualified individual
who may be exposed to radiation or
radiocactive materia!

4a. mnly the person to whom 2 £ilm
badge and/or pocket dosimetex
has been issued will be allowed
to wear them.

Prepares and maintains an issue sheet
identifying badge number with user.

At time of initial issue of film

badge to an employee, fills out upper
portion (Name, Social Security Nwmber,
Film Badge No., and Date) of Radiation
Exposure Report and forwards to
Industrial Relations.

Industrial Relations Files Radiation Exposure Report in
employee's 201 File and flags ile
201 File to identify that employee
as a "radiation worker."

Radiation Personnel Report any unusual cccurrence or
reading involving badges, immediately
to the Chief Radiographer for apyro-
priate action.

Radiographer 3. Stores dosimetric devices in a
designated receptacle when not being
worn, to prevent the possibility of
being lost or forgotten or the
possibility of recording a fault,
exposure.

9a. Storage resceptacle will pe
located so that dosimeters
will not be exposed to radiation
Or excess heat or liight.

Maintains a Dosimeter Log for
recording at the end of each shift
(including overtime), dosimeter
readings for each wearer.

Forwards log to Chief Radiographer
at the end of each month so that
exposure indications can be pos%ed
Oon personnel records or compared
to film badge readings.
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Radiographer 12.

13.

Chief Radiographer 14.

15.
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Action

Receives new film badges each
month from Chief Radiographer and
issues them in accordance with
above procedure.

Returns previous month's film
along with issue sheet, to Chief
Radiographer.

Mails exposed films to arpropriate
off-plant facility for processing.

Maintuins quarterly records of film
badge reports on Form NRC-4 or NRC-5,
or accepted equivalent print-out.

Radiation Accidents and Emergencies

Radiation Worker 1.
Supervisor 2.
3.
Radiological Protaction 4.
Officer
S.
6>
7.
8.

In the event of an emergency,
immediately contacts supervisor
for instructions.

Notifies Radiological Protection
Officer and takes immediate action
to protect personnel from radiation
hazards.

Monitors all persons suspected of
contamination and immediately con-
tacts plant hospital concerning
any radiological accident involving
injured personnel.

Advises/and/or assists emergency
personnel as required.

Following the emergency, monitors the
area and determines the protective
devices needed for decontamination

purposes.

Initiates decontamination procedures
for personnel and the area, prior to
resuming normal operations.

Notifies AEC Regional Compliance
Office in accordance with applicable
instructions contained in NRC Rules
and Regulations Part 20, "Standards
For Protection Against Radiation".

Prepares a complete report of the
accident and includes a statement
of corrective actions taken to
prevent a recurrence.
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Responsibility

Radiological Protection 9.
Officer

10.
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Action

Forwards a copy of the report to
appropriate AMC office within two
weeks of he accident. (Reference
AMCR 385-~25).

Provides any individual exposed to
radiation or radioactive material

a report on his exposure data as
reported to the AEC, at a time not
later than the transmittal to the NRC.

Reports of Personnel Exposure on Termination of Employment

Industrial Relations 1.
Quality Control p 8
Industrial Relations 3.

4.
Chief Radiographer S.

- 15 =

Upon termination of employee who
has had radiation exposure while
employed at this plant, removes
Radiation Exposure Report from
employee's 201 File and forwards
to Quality Control Office.

Completes the Radiation Exposuic
Report, showing radiation exposure
at LSAAP, lifetime dose, and unused
permissable dose, and returns the
original and one copy of the report
to Industrial Relations.

Presents the original of the form
to the employee for his records
and files the copy of the form in
the employee's 201 File.

If final exposure determination

has not been made at the time of
termination of an employee, advises
the employee that the Radiation
Exposure Report will be mailed to
him after the exposure determination
has been (no later than 90 days
after termination).

Completes report of individual's
exposure to radiation incurred
during period of employment at
LSAAP and forwards to NRC within

30 days after the exposure of the
individual has been determined or
90 days after date of termination
of employment, whichever is earlier.
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SUBMITTED BY: APPROVED :

m
Methods and edures ractor, Firance
Administration
AUTHORIZED: CONCURRENCE :
A, 4 Veh), )
jov” Plant Manager ROBERT W. MULLINS

Contracting Officer's
Representative
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