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20 PURPOSE

To outline the functional organization of the project antii“det"m‘e responsibilities assigned, in order to

establish and implement consistent radiological guid'ance' during environmental remediation activities.
3.0 SCOPE

This document describes the EG&G and Subcontractor positions involved in the preparation,

administration, execution, and modification of radiological guidance.

4.0 ORGANIZATIONAL STRUCTURE AND RESPONSIBILITIES

The organizational structure shown in Figure 1.0A, and the listing of responsibilities provided in this
section, relates specifically to the establishment, implementation, and continuing refinement of
Environmental Management (EM) Radiological Guidance. A complete organizational structure and
listing of responsibilities for the Environmental Management Department is provided in th¢ EG&G
Rocky Flats Plant Environmental Restoration Site-Wide QA Project Plan (Reference 5.1).

4.1 Responsibilities of the EM Health and Safety Officer (HSQ)

411 EG&G will designate an HSO to completc. assigned responsibilities.

412 The HSO will ensure that the radiological aspects of project-specific documents meet the criteria
established in EG&G Rocky Flats Plant Site-Wide Standard Operating Procedures (SOPs).

4.2 Responsibilities of the EM iol | Engineer (EMRE

42.1 EG&G will designate an EMRE to complete assigned responsibilities.
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422 The EMRE will:

Establish qualifications for the Health and Safety Specialist (HSS) position

. Review the credentials of prospective HSSs and, when appropriate, approve individuals to

complete tasks reserved for HSSs

. Review and approve subcontractor-prepared- training programs that are designed to qualify a

“subcontractor employee to serve as an HSS

. Prepare Environmental Management Radiological Guidelines (EMRGs) that addresslsubjects

such as, but not limited to, survey methods, documentation, frequencies, and locations
. Establish survey and sampling strategies for property that cannot be surveyed in accordance
with the standard technicjues outlined in existing EMRGs, and ensure that property to be

released for unrestricted use does not exceed the limits specified in DOE Order 5400.5
(Reference 5.2) '

. Provide guidance on {hc performance qf the procedures and techniques utilized in field

operations for surface contamination surveys

. Specify work controls for radiologically controlled areas, or review and approve work controls

prepared by Subcontractors
. Review and approve selected radiation survey reports

. Investigate unanticipated survey results such as a lack of radioactivity when radioactivity is

known to be present, or radiation levels exceeding anticipated levels

(4006-123-0066) (EMRG.1-0) (12-23-91) (8:00pm) Imb
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Oversee Radiation Work Permit (RWP) program administration
Oversee Radiological Deficiency Report (RDR) program administration
Sign, or designate a representative to sign, forms such as property releases

Perform dose reconstruction for personnel whose dosimeters have been contaminated or are

deemed "unreadable”

Determine the appropriate posting and control of radiologically contaminated sites and approve

the deposting of signs

Evaluate Possible Inhalation Exposures and decide on appropriate actions

Evaluate possible wound and skin contamination incidents

Provide support for the evaluation and control of work requiring respiratory protection
Perform all additional specific procedural duties relating to EM field activities detailed in the

Radiological Engincering Procedures Manual, applicable Radiological Engincering documents,

and the applicable HSP manual,

43 Responsibilities of the EM Project Manager

43.1 EG&G will designate an EM Project Manager to complete assigned responsibilities.

44 Responsibilities of the Subcontractor Pr nager

44.1  The Subcontractor will designate a Project Manager to complete assigned responsibilities.
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442  The Subcontractor Project Manager will direct the development of a formal training program designed

443

45

45.1

452

to qualify subcontractor employees to be designated as HSSs by the EMRE. The training program will

~ include classroom sessions and supervised field work, and will be vsubm'itted to the EMRE for approval.

Nominate Site Safety Officers (SSOs) and HSSs for EMRE approval.

onsibilities of the Subcontractor Site Saf ffi SSO
The position of SSO will be filled by an individual thai meets the Subcontractor’s requirements for that
position. In addition, the EMRE must approve the SSO to corhplete those résponsibilities assigned to

HSSs.

The SSO will:

Implement the applicable SSHSP and verify éompliance with all applicable health and safety

requirements.

. Ensure that updated copies of the Health and Safety Plan (HSP), applicable SSHSP, EMRGs,
and all documents referenced by the EMRGs, are available to subcontractor employees.

. Supervise HSSs in the performance of their responsibilities.
. Ensure HSSs and subcontractor employees are advised of the radiological hazards, both
expected and suspected, by posting and controlling radiological areas according to EMRG

instructions.

. Ensure that HSP 18.19, "Criteria and Actions for Potential Intakes,” is adhered to for the

duration of the project.
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45 Responsibilities of the Subcontractor Site Safety Officer (SSO) ~
45.1 The position of SSO will be filled by an individual that meets the Subcontractor’s réquirements for that
position. In addition, the EMRE must approve the SSO to complete those responsibilities assigned to
HSSs. o
452  The SSO will:

Implement the applicable SSHSP and verify compliance with all applicable health and safety

requirements,

Ensure that updated copies of the Health and Séfety Plan (HSP), applicable SSHSP, EMRGS,

and all documents referenced by the EMRGs, are available to subcontractor employees.
Supervise HSSs in the performance of their responsibilities.

Ensure HSSs and subcontractor employees are advised of the radiological hazards, both
expected and suspected, by posting and controlling radiological areas according to EMRG

instructions.

Ensure that the guidelines in HSP 18.19, "Criteria and Actions for Potential Intakes,” are

adhered to for the duration of the project.

Verify that performance testing of EG&G and subcontractor-owned instruments has been
conducted in accordance with the manufacturer’s recommendations. The SSO will also ensure

that the test results are recorded daily in a calibration log specific to each instrument.
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4.6

4.6.1

4.62

Re

Verify that performance testing of EG&G and subcontractor-owned instruments has been
conducted in accordance with the manufacturer’s recommendations. The SSO will also ensure

that the test results are recorded daily in a calibration log specific to each instrument.

Review and approve completed survey reports/forms. If an unsatisfactory report/form is
received, it will be returned to the appropriate individual(s) for correction. When conducting

this review, the SSO will ensure that:

. the correct report/form is complete
. the entries are reasonable _
. the required signatures are affixed to the report

Forward approved survey reports/forms to the EMRE and maintain a file of all completed
Radiological Survey Forms. This file will be organized by survey areas, with an index placed
in the front of the file. - .

Immediately contact the EMRE by phone when survey results indicate radiation levels
exceeding S5 millirems/hour (mrem/h). For contaminant radiation levels requiring access
controls not already established, or levels exceeding an established action level, the EMRE will
also be notified.

Maintain an Instrumentation Field Log Book which documents the specific equipment used at

the work site.

nsibilities of the n r Health and Safi iali

The HSS will be approved by the EMRE to complete the assigned responsibilities.

The HSS will:

(4006-123-0066) (EMRG.1-0) (12:23-91) (8:00pm) lmb
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4.7 Res

Conduct surveys and document the re5ults, as required by the EMRGS, the applicable SSHSP,
and the EG&G Rocky Flats Plant Site-Wide SOPs

Supervise Health and Safety Specialist in-training (HSST) during field activities
Countersign all reports/forms completed by the HSST
Forward completed survey reports/forms to the SSO

Notify the SSO of survey results that indicate radiation levels exceeding 5 mrem/h, levels

requiring access controls not already established, or levels exceeding an established action level
Control access and advise all personnel when radiological precautions are required

Complete performance and operational checks required for radiation instruments and make

entries in the Instrumentation Field Log Book

nsibilities of the Subcontractor Health an f falist In-Training (H

4.7.1  The HSST will:

Participate in a formal training program designed to qualify subcontractor employees to be
designated as Health and Safety Specialists by the EMRE

Conduct surveys and document the results as required by the EMRGs, the applicable SSHSP,
and the EG&G Rocky Flats Plant Site-Side SOPs

Notify the HSS of unanticipated radiation and contamination levels such as a lack of

radioactivity where radioactivity is known to be present, or radiation or contamination levels
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5.1

52

53

6.0

exceeding anticipated levels

. Request HSS countersignatures on all survey_reports '
. Post required signs according to EMRG instructions
REFERENCES

EG & G Rocky Flats Plant Environmental Restoration Site-Wide QA Project Plan

DOE Order 5400.5, Radiation Protection of the Public and the Environment

DOE Order 5480.11, Radiation Protection for Occupational Workers

FIGURES
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FIGURE 1.0A
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20 PURPOSE

3.0

4.0

4.1

To provide requirements for performing penetrating radiation surveys'. .
SCOPE

This Environmental Management Radiological Guide (EMRG) defines the requirements for performing
gamma radiation surveys and documenting survey results as part of the Environmental Management

program.
GENERAL

Review of Survey Data - Health and Safety’s Specialists (HSSs) will be familiar with the radiological
conditions present or expected in the area by reviewing the area’s current and/or historical survey,

making note of:

. The type of contamipation

. The range of loose surface and fixed contamination

. Areas of higher or lower contamination

. ’I"he range of penetrating radioectivity

. Areas of higher and lower radiogctivity

. The wind direction 'aﬁd levels of, or potential fog', airborne radioactivity

(4006-123-0012) (EMRG.1-1) (01-07-92) (3:49pm) Imb
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. Any other information useful in reducing radiation .exposure to the HSS or other
workers '

42 Survey Preparations

421  Pre-stage equipment and material in a low radiation level area, when practical.

422 Al radiological surveys required for an area’ should be performed - concurrently to minimize the

_ surveyor’s exposure.

423  Use a carrying strap or lanyard to secure the instrument when climbing; or raise and lower the

instrument to the appropriate elevation with a length of rope.

43 Instrumentation Requirements

43.1  Seclect the appropriate type instrument, using the following critcria. (The following list is a guideline
for selection and is not intended as a requirement that all the instrumentation listed be maintained by

all Contractors).

. Gamma survey instruments must be approved by the Rocky Flats Health Physics
Instrumentation Committee. Equivalent instruments may be used. The Health Physics
Instrumentation Committee will determine if a given instrument is equivalent.
Procedures detailing the use of proposed equivalent instruments, including information
regarding non-routine maintenance/repair facilities to be used, will be prepared and

submitted to the Health Physics Instrumentation Committee.

. Appropriate calibration for the types and energy range of the radiation to be

measured.

l (4006-123-0012) (EMRG.1-1) (01-07-92) (3:49pm) lmb
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. Sufficiently high range to read the highest expected exposure rate.
43.1.1 Gamma survey instruments include the following (or.their .equivaléhts):

43.1.2

432

433

434

Victoreen 450B - ion chamber; range: 0-50 roentgen per hour (R/h)
Victoreen 450G - ion chambef; range: 0-500 R/h
Teletector - Geiger Mueller; range: 0-1000 R)h

Low-energy X-ray survey instruments include the following (or their cquivéller;ts):
Ludlum Model 2' - Geiger Mueller; ;ange: 0-50 ;rliﬂiroentgen per hour (mR/h)
Ludlum Model 3 - Geiger Mueller; range: 0-20Q t?;R/h

EG&G instruments will be checked out from and returned to Radiation Instrumentation as required
by the project. EG&G instruments may be maintained and stored by the Contractors. The Site Safety
Officer (SSO)/HSS will verify that performance testing of EG&G instruments has been recorded by
Radiation Instrumentation for the day of use. The SSO/HSS will conduct daily performance testing of
subcontractor-owned instruments and record the results in a calibration iog for each instrument.
Performance tests for subcontractor-owned instruments will be done in accordance with the

manufacturer’s recommendations.
Survey instruments will have an unexpired “calibration due date” on the calibration label; if not, return
the instrument to Radiation Instrumentation. In the case of subcontractor-owned equipment, rcturn the

equipment to the manufacturer or a certified calibration facility for instrument calibration.

A battery check will be conducted before each intermittent use of the instrument.

(4006-123-0012) (EMRG.1-1) (01-07-92) (3:49pm) Imb
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50 INSTRUCTIONS

5.1 rvey of Radiation Areas
. ' . i .
5.1.1  Enter the area with the instrument scale selector set to measure the highest expected radiation level. .
Hold the instrument at waist-level and walk slowly through the area. Through the use of headset or
audible response and observation of instrument readings, locate all elevated radiation levels within the

area. Adjust the instrument selector downscale, as necessary, to obtain the radiation level reading(s).
5.12  Use enough different survey points to adequately assess the radiation status of the area.

513  Record instrument readings. The instrument reading will be an average of the meter needle fluctuations

after instrument response has stabilized or the digital readout if present.

S2  Survey Records

521  The HSS will document the survey readings accurately and legibly on a standard preprinted survey form
(Form 1.1A) prepared by the Subcontractor. Use sufficient detail to ensure that the meaning and intent
of the record is clear. Survey points will be denoted on work area diagrams or sketches and attached

to the completed survey form.
522  Record the radiation survey data as follows:

. Record the radiation measuremént of each survey position for each identified survey

location and any areas with elevated readings.

. Unless all radiation surveys are performed at the same position (distance from the
source) and that position is stated on the survey (e.g., "all radiation measurements at

36 inches from ground level"), specify the position after each measurement as follows:

(4006-123-0012) (EMRG.1-1) (01-07-92) (3:49pm) lmb
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H = Head-Level
Cc Chest-Level
A - Waist-Level -
G = Ground-Level

Note distances of instrument readings taken at distances other than 30 cm on the

survey form

Record all gamma radiation levels at milliroevntgensvper hour (mR/h), all neutron

radiation levels at milliRem per hout (mrem/h), and total radiation levels at mrem/h

Identify boundaries of areas posted as a result of the survey with the symbol X--X--X--
X

5§23 In addition to the radiological information, include the following information on the survey form:

Site designation and number (or other specific identification)
Date and time survey initiated

Survey description: identify the purposc of the survey (c.g., routine, post decon, etc.)

and area or item surveyed

Type(s) of instrument(s) used their serial number(s), the date cahbrated, the date

calibration is due, and the date of last performance test

Signature(s) and employee number or social security number of individual(s)

performing the survey

(4006-123-0012) (EMRG.1-1) (01-07-92) (3:49pm) 1mb
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§2.4 HSS will submit completed survey forms to the SSO for review. Unacceptable survey forms will be

525
5§26

527

53

§3.1

53.1.1

6.0

6.1

70

corrected by the HSS and promptly resubmitted.

A SSO will review and countersign all acceptable suweyé performed by a HSS.

A copy of the survey should accompany the crew to the field.

The original will be retained in- the Subcontractor’s field office files.. Copies of completed, approved
survey forms will be forwarded to the EMRE within three (3) working days of the survey completion
unless the SSO considers the survey results to indicate radiation levels exceeding 5 mrem/h. These

survey results will be immediately reported by phone and a copy of the survey report delivered to the
EMRE within 24 hours. ' ‘

Control for Radiation Areas

Notify the SSO as soon as possible when a radiation level exceeding 5 mrem/h is identified and initiate

radiation controls as follows.
Areas are required to be controlled and posted based -on the radiation levels found during initial and
subsequent surveys performed by a HSS and as directed by a SSO per Environmental Management

Radiological Guideline Number 1.3 (Reference 6.1).

REFERENCES

Environmental Management Rgdiologjgl' Guideline Number 1.3, Posting of Radiation Protection

Requirements

FORMS
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FORM 1.1A

.- GAMMA AND NEUTRON SURVEY

I | Page 1 of 2
\ . . o
Control ¢
Page 1 o
Taken by: ' / Emp. #
Signature Printec Neow s .
Taken by: / . _Emp. #
Signature Printed Name :
Taken by: / : Emp. ¢
Signature Printed Nese i
Date: Building: Survey Description:
Time: Room #: '
| Shift: Area: ' . ' \
1 O1agram/Sketch Attached: __ Yes __ No
INSTRUMENTATION USED
Mfg:
Model:
. Serial #:
Date Perf. Test:
Date Calib‘d:
Cal. Due Date:
Background:
COMMENTS
Status:
__ Within Limits
__ Limits Exceeded SSO Review:
__ Posted

__ Deposted Signature Date
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CONTAMINATION SURVEY

FORM 1.18
Site Number Date/Time Page
Technician Scaler Background (cpm) Technician
Meter Model No.- S/N Meter Background (cpm) Scaler Model No.
Detector Model No.- S/N Survey Type O Alpha a O Beta-Gamma B/ Scaler S/N
Cal. Due Date 0 X-Ray Cal. Due Date
Direct Survey Smear Survey
Smear ltem Location Gross Count Net Count Total Activity | Gross Count Rate Net Count Total Activit Release
Number | Surveyed | Surveyed Rate {cpm) Rate (cpm) (dpm 100 cm?) {cpm) Rate {cpm) {dpm 100 cm’)
a Bly a By a Bly a Bly a Bly a Bly Ves/No

'ANet Count Rste = Gross Count Rate Minus Background Cournt Rate

Area or Equipment Drawing Showing Survey Points on Reverse Side.




AREA OR EQUIPMEANT DRAWING SHOWING SURVEY POINTS

/Il = Step-off Pad X-X-X = Boundaries of Posted Area = Direct Frisk Location =S8Smear Survey Location

REVIEWED BY: DATE:




CONTAMINATION SURVEY FORM 1.1B
Site Number Date/Time Page of
Technician Scaler Background (cpm) Technician
Meter Model No.- S/N Meter Background (cpm) Scaler Model No.
Detector Mode!l No.- S/N Survey Type O Alpha g O Beta-Gamma B/y Scaler S/N
Cal. Due Date . - 0O X-Ray Cal. Due Date
Direct Survey Smear Survey ‘i
Smear Item Location Gross Count Net Count Total Activity | Gross Count Rate Net Count Total Activity | Release !
Number | Surveyed | Surveyed Rate (cpm) Rate (cpm) {dpm 100 cm’) {cpm) Rate (cpm) {dpm 100 cm?)
a Bly a By a Bly a Bly a Bly a Bly Yes/No -

*Net Count Rate = Gross Count Rate Minus Background Count Rete

Area or Equipment Drawing Showing Survey Points on Reverse Side.




t
AREA OR EQUIPMENT DRAWINQ SIIOWING SURVEY POINTS

11l = Step-off Pad X-X-X = Boundarlcs of Post Arca = Direct Frisk Locstion O = Smear Survey Location

REVIEWED BY: . 3 DATE

COMMENTS




Site Number

Technician

Meter Model No.- S/N

Detector Model No.- S/N

Cal. Due Date

Date/Time
Scaler Background (cpm)
Meter Background {cpm)

Survey Type O Alpha a O Beta-Gamma S/y

CONTAMINATION SURVEY

Page

FORM 1.18

Technician

Scaler Model No.
Scaler S/N

O X-Ray Cal. Due Date
) Direct Survey Smear Survey
Smear Item Location Gross Count Net Count Total Activity | Gross Count Rate Net Count Total Activity | Release
Number | Surveyed { Surveyed Rate {cpm) _ Rate (cpm) {dpm 100 cm?) ~lcpm) Rate {cpm) (dpm 100 ecm?)
: a / a /
a Bly a Bly a Bly a Bly Bly BIY | oo

“Net Count Rete = Gross Count Rate Minus Background Count Rate

Area or Equipment Drawing Showing Survey Points on Reverse Side.
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EM RADIOLOGICAL GUIDELINES Guideline No.: 1.2, R.0
Page: lof6
Effective Date: December 6, 1991
Category 2 Organization: Environmental Management
TITLE: : Approved By:
BETA RADIATION SURVEYS Qp
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BETA RADIATION SURVEYS

EG&G ROCKY FLATS PLANT ‘ Manual: : OPS

EM RADIOLOGICAL GUIDELINES Guideline No.: 12

Page: . : 20f6

. Effective Date: =~ . December 6, 1991

Category 2 ‘ : - Organization: :. . - Environmental Management
20 PURPOSE

3.0

4.0

4.1

To define the requirements for the perf_orman_ce_ of beta radiation surveys.
SCOPE

This instruction provides the requirements for the use of instruments, the survey methods for beta
radiation, and documentation of survey measurements, as part of the environmental management

program.
GENERAL

Review of Survey Data - Health and Safety Specialists (HSSs) will be familiar with the radiological
conditions present or expected in the area by reviewing the area’s current and/or historical survey data,

- making note of:

. The type of contamination

. The range of loose surface and fixed contamination

. Areas of higﬁer or lower contamination

. The range of penetrating radioactivity

. Areas of higher énd lower radioactivity

. The wind direction and levels of or potential for airborne radioactivity

. Any other information useful in reducing radiation exposure to the HSS or other
workers

(4006-123-0013) (EMRG.1-2) (12/05/91 12:35pm)imb
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BETA RADIATION SURVEYS

EG&G ROCKY FLATS PLANT : Manual: , OPS
EM RADIOLOGICAL GUIDELINES - Guideline No.: 12
Page: 40f6
Effective Date: December 6, 1991

Category 2 Organization: . Environmental Management

5.0

5.1

52

53

54

55

will be displayed on the Victoreen Model 450B readout to indicate that batteries need to be replaced

immediately.
INSTRUCTIONS

Beta Radiation Surveys - Beta radiation surveys will be performed at predetermined work locations and
during operations where there is a potcntiai for a change in beta radiation levels or where significant

levels of beta radiation are suspected, as in the following situations:

. Historical data on the site indicate beta contamination -
. During initial entry into a Contaminated Area

J Uranium daughter-product contamination is the most likely source of beta radiation

at specific sites

Survey Points for Beta Radiation - A sufficient number of survey points will be taken to adequately
assess the beta radiation level of the area.

Survey Measurements - All survey measurements will be made at 30 cm (one foot) from the radiation
source or from any surfaces through which the radiation penctrates, unless otherwise directed or

required.

ecified Measurements - The level or position of all measurements will be specified. Most

measurements will be taken at waist levcl.

Instruments - An instrument warmup time of one minute is required before measurements are made.
A period of eight (8) seconds is required before readings are taken on the 0-5 milliroentgen (mR) scale
and two (2) seconds on all other scales.

(4006-123-0013) (EMRG.1-2) (12/05/91 12:35pm)imb




BETA RADIATION SURVEYS

EG&G ROCKY FLATS PLANT o Manual: OoPS
EM RADIOLOGICAL GUIDELINES Guideline No.: - 12
Page: Sofé6

. - Effective Date: December 6, 1991

Category 2 ' Organization: . Environmental Management
5.6 Readings - Readings will be taken with the instrument window facing the radiation source. An open

5.7

58

59

5.10

$.10.1

5.102

window (OW) reading will be taken by.activating the trip lever to let the shield fall from in front of the
window. A closéd window (CW) reading will be taken after the instrument has been briefly inverted,
and the trip lever activated, to allow the shield to fall in front of the window.

Beta Reading - The beta reading will be the differet}qe'betwc'cn a shield open (OW) and a shield closed
(CW) reading at the same point of measurement. ‘

v
H

Victoreen Model 450B - For the Victoreen Model 450B, the beta exposure rate in milliroentgen per
hour (mR/h) will be calculated by multiplying the preceding result by a correction factor of 4. Other
instruments may require a different method of calculation. -

Beta radiation level (mR/h) = (OW-CW) 4

Posting of Radiation Areas - Radiation areas will be controlled and posted per Environmental
Management Radiological Guideline Number 1.1 (Reference 6.1).

Beta Radiation Surveys - Beta radiation surveys will be documented on the standard preprinted Gamma

and Beta Contamination Survey Form (Form 1.1B).
The beta radiation lcvel of each point surveyed will be recorded in mR/h.

Sufficient detail will be entered on the survey form to ensure that the meaning of the survey record is

clear.

(4006-123-0013) (EMRG.1-2) (12/05/91 12:35pm)Imb




BETA RADIATION SURVEYS

EG&G ROCKY FLATS PLANT , ' Manual: ors

. EM RADIOLOGICAL GUIDELINES Guideline No.: 12
Page: 6of 6

_ Effective Date: December 6, 1991

Category 2 Organization: . - Environmental Management

5.103 The following information will be provided on the survey form in addition to the radiation data:

o location and date of survey

. purpose of survey -

. serial number of instrument used and d‘ue' date of 'caiibration

. sketch or descripﬁon of area or component surveyed

. signature and employee number or social security number of HSS conducting the
survey ‘ ' .

5.104 A SSO will review and cc;unlersign all acceptable surveys performed by a HSS.
I 5.10.5 A copy of the survey should accompany the crew to the field.

5§.10.6 The original will be retained in the Subcontractor’s field office files. Copies of completed, approved
survey forms will be forwarded to the Environmental Management Radiological Engineer (EMRE)
within three (3) working days of the survey completion unless the survey results indicate radiation levels
in excess of 5 millirem per hour (mrem/h). Survey results in excess of 5 mrem/h will be immediately

reported by phone and a copy of the survey report delivered to the EMRE within 24 hours.
6.0 REFERENCES

6.1 Environmental Management Radiological Guideling Number 1.1, Radiation Surveys

7.0 FORMS

(4006-123-0013) (EMRG.1-2) (12/05/91 12:35pm)imb




AREA OR EQUIPMENT DRAWING SHOWING SURVEY POINTS

Back Side of Form 1.1B

17
DESIGNATED DRILLING 16
- LOCATION .
| 2 3
7 8 s 10
o F100—
11 - 12 13 .
JAA_1
101t 2
ol
/l] = Step-off Pad X-X-X = Boundaries of Posted Area = Direct Frisk Location
REVIEWED BY: DATE:

COMMENTS:

=8mear Survey Location




CONTAMINATION SURVEY

FORM 1.1B

Site Number Date/Time Page of
Technician Scaler Background (cpm} Technician
Meter Model No.- S/N Meter Background (cpm) Scaler Model No.
Detector Model No.- S/N Survey Type O Alpha @ O Beta-Gamma Iy Scaler S/IN
Cal. Due Date O X-Ray Cal. Due Date
== =
Direct Surve Smear Survey '
Smear Item Location Gross Count Net Count Total Activity | Gross Count Rate Net Count Total Activity | Release
Number | Surveyed | Surveyed Rate (cpm) Rate (cpm} (dpm 100 cm’) (cpm) Rate (cpm) {dpm 100 cm?)
a By a Bly a Bly a By a Bty a Bly Yes/No

“Net Count Rate = Grogs Count Rate Minus Background Count Rate

Area or Equipment Drawing Shawing Survey Points on Reverse Side.




POSTING OF RADIATION PROTECTION REQUIREMENTS

EG&G ROCKY FLATS PLANT Manual: 3-21000-OPS-EMRG -
EM RADIOLOGICAL GUIDELINES Guideline No.: 1.3, R.O
Page: lofé
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TITLE: Approved By:
POSTING OF RADIATION PROTECTION
REQUIREMENTS _ s,

(Radiological Engineering)

CON NONIIR PN Lo,
EG&C — ROCKY FLATS PLANT

ENVIRONMENTAL MANAGEMENT DEPARTMENT 7% A M /1 52
(Emvi | Operations Manager)

This is @ RED Stamp

(Remediation Programs) (Date)
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POSTING OF RADIATION PROTECTION REQUIREMENTS

EG&G ROCKY FLATS PLANT , A Manual: OPS

EM RADIOLOGICAL GUIDELINES - ‘ Guideline No.: ‘ 13

- : Page: - 20f6

. Effective Date: December 6, 1991

Category 2 Organization: _ Environmental Management
20 PURPOSE

30

4.0

4.1

42

5.0

51

5.1.1

To specify the requirements for radiologicai posting of areas for personnel access control.
SCOPE

This instruction defines the signs to be used for posting of areas where radiation or radioactive materials

may be present and to specify personnel entry control re,quirementé.
GENERAL

Marking Area Boundaries - Yellow and magenta striped rope, tape, or other appropriate markings, will
be used to establish area boundaries when permanent boundaries do not exist. Signs will be suspended

from the rope on all accessible sides.

Inserts - A multiple insert sign holder will be used for posting when various inserts are required
(Figures 131 and 1.3J). The inserts may be used in any combmatxon as required for specifying

radiological areas and protective controls.
INSTRUCTIONS

Postings for Radiation Protection

Post an area as a Radiologically Controlled Area (RCA) where radiation or radioactive materials are
present and/or the potentiat for the release of radioactive materials is present, and to define and control

personnel entry and exit points (Figure 1.3A).

(4006-123-0014) (EMRG.1-3) (12-23-91) (9:10pm)imb




POSTING OF RADIATION PROTECTION REQUIREMENTS

EG&G ROCKY FLATS PLANT _ " ~ Manual: OPS
EM RADIOLOGICAL GUIDELINES Guideline No.: . : 13
Page: ' 3of6
Effective Date: December 6, 1991
Category 2 . ‘Organization: - - Environmental Management
512  Post an area as a Radiation Area where radiation is present at levels of S milliRems per hour (mrem/h)

513

514

5.15

5.1.6

5.1.7

5.1.8

or greater, but less than 100 mrem/h at-30. cm from the. radiation source or any other surface. See
Figure 1.3B. . ’
Post an area as Airborne Radioactivity Area thre't_hc average concentration of radioactive material
in the air is greater than 1/10 of the Derived Air Concentration (DAC) for radiation workers. See
Figure 1.3C. |

Post an area as a Contamination Area where the removable surface contamination exceeds the control
limits specified in Tables I and II of Environmental Management Radiological Guideline Number 3.1

(Reference 6.2). See Figure 1.3D.

Post an area as a Fixed Contamination Area where the fixed surface contamination exceeds the control
limits specified in Tables I and II of Environmental Management Radiological Guideline Number 3.1

(Reference 6.2). See Figure 1.3E.

Post an area with PPE required at access points where protective clothing requirements exceed

precautionary clothing requirements.

Post an area with Respiratory Protection Required at access points where a full-face respirator is
required for entry per the criteria specified in Environmental Management Radiological Guideline
Number 9.1 (Reference 6.1). See Figures 1.3C and 1.3D.

Post an area with Radiation Work Permit Required in RCA’s where the RWP program is in effect. See
Figure 1.31.

(4006-123-0014) (EMRG.1-3) (01-06-92) (10:56am)Imb



=

POSTING OF RADIATION PROTECTION REQUIREMENTS

EG&G ROCKY FLATS PLANT : Manual: : OPS
EM RADIOLOGICAL GUIDELINES ’ Guideline No.: _ 13
: . Page: 40f 6

. : Effective Date: - December 6, 1991

Category 2 Organization: . Environmental Management
519  Post an area with Caution: Contact Site Safety Officer Before Entering at access points in areas where

5.1.10

5.1.11

5.1.12

52

521

522

§22.1

unusual precautionary measures are needed and when standard signs are not provided (e.g., chemical
hazard due to spills or leaks). See Figure 1.3F. '

Post an item with Internal Contamination Label where removable or fixed contamination levels inside
closed items or inaccessible areas 'excc.cd those specified in Table 1 and I of Environmental

Management Radiological Guideline Number 3.1 (Reference 6.2). See Figure 1.3G.

Post an item with Caution - Radioactive Material Label if it is known or suspected to be radioactive.

Contain radioactive materials when other postings are not appropriate. See Figure 1.3H.

An area should be posted in order to identify applicable requirements using Rocky Flats Plant (RFP)
sign inserts. See Figures 1.3I and 1.3J for examples of approved sign inserts.

Asséssment

NOTE: DETERMINATION OF THE CONTROLS NECESSARY TO PERFORM A SPECIFIC
TASK WILL BE BASED ON AN ASSESSMENT OF THE HAZARDS INVOLVED WITH THE
TASK, AND THE APPLICABLE REGULATORY REQUIREMENTS.

Determine the extent of the radiological hazards associated with the proposed task.

Select the appropriate control zone as dictated by the Sile-Spcciﬁc Health and Safety Plan.

Appropriate posting consists of only those signs listed in this guide.

(4006-123-0014) (EMRG.1-3) (01-06-92) (11:05am)Imb




POSTING OF RADIATION PROTECTION REQUIREMENTS

- EG&G ROCKY FLATS PLANT Manual: - OPS
. EM RADIOLOGICAL GUIDELINES . _ Guideline No.: _ 13
- ' . Page: 40f6

. Effective Date: - December 6, 1991

Category 2 ' Organization: . . Environmental Management

519  Post an area with Caution: Contact Sité Safety Officer-Before Eng rm at access points in areas where
unusual precautionary measures are needed and when standard Signs are not provided (e.g., chemical
hazard due to spills or leaks).: See Figure 1.3F.

5.1.10 Post an item with Internal Contamination Label _whefe removable or fixed contamination levels inside
closed items or inaccessible areas exceed those specified in Table I and II of Environmental

Management Radiological Guideline Number 3.1 (Reference 6.2). See Figure 1.3G.

5.1.11 Post an item with Caution - Radioactive Material Label if it is known or suspected to be radioactive.

Contain radioactive materials when other postings are not appropriate. See Figure 1.3H.

. 5.1.12  An area should be posted in order to identify applicable requirements using Rbcky Flats Plant (RFP)
sign inserts. See Figures 1.3I and 1.3J for examples of approved sign inserts.

52 Assessment
NOTE: DETERMINATION OF THE CONTROLS NECESSARY TO PERFORM A SPECIFIC
TASK WILL BE BASED ON AN ASSESSMENT OF THE HAZARDS INVOLVED WITH THE
TASK, AND THE APPLICABLE REGULATORY REQUIREMENTS,

52.1 Determine the extent of the radiological hazards associated with the proposed task.

5§22  Select the appropriate coﬁtrol zone as dicta(éd by the Site-Specific Health and Safety Plan. |

522.1 Appropriate posting consists of only those signs listed in this guide.

(4006-123-0014) (EMRG.1-3) (01-06-92) (11:05am)Imb




POSTING OF RADIATION PROTECTION REQUIREMENTS

'-. EG&G ROCKY FLATS PLANT = Manual: . - OPS
' EM RADIOLOGICAL GUIDELINES . Guideline No.: : i 13
Page: ' Sofé6
Effective Date: a December 6, 1991
Category 2 Organization: Environmental Management

53 i ntrol

‘ ' §3.1  Use personnel control methods necessary to control access to the site.

5§3.1.1 Set up a boundary usiné ribbon and stanchions or ropes etc., to prevent unauthorized access, as

described in section 4.1.
5§3.1.2 If physical controls cannot be effectively used to cpntrdl the zone, full-time surveillance is required.

54 Deposting

WARNING: BE CERTAIN THAT ALL APPROPRIATE SIGNS CONTROLLING THE AREA ARE
REMOVED. ' '

54.1 Perform a post-job survey, per Environmental Management' Radiological Guideline Number 3.1
(Reference 6.2).

542  If the levels for airborne radioactivity, radiation exposure, an’_d surface contamination levels are within
limits specified in Environmental Management Radiolbgical Guideline Number 9.1 (Reference 6.1) and
Environmental Management Radiologic'al.Guideline Number 3.1 (Reference 6.2), and the SSO gives
written permission, the area may be deposted. Written permission is to be documented in the SSO's
log book and in completed surveys for the area. The SSO will obtain verbal approval from the EMRE
before deposting radiologically controlled areas. S

5.5 Records

5§5.1  Record all postings and depostings of areas in the HSS’s log book.
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5§52 Complete all other records requiréd by specific procedures.
553 Cobics of records will be retained in the SSO office for one year or fbr the duration of the project.

6.0 REFERENCES

6.1 nwrgnmentgl Management Radiological gimdglmg Ngmbg 9.1, Respuatory Protection Requxrements
and Postmg
6.2 Environmental Management Radiol g;ga Guideline Number 3.1, Performance of Surface Contamination

. Surveys

7.0 FIGURES
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20 PURPOSE
To establish personnel monitoring requifei_nents for radioactive contamination.

3.0 SCOPE

This instruction defines the use of instruments for personnel contamination monitoring, criteria for
personnel contamination, control of contaminated pérsonnel, and documentation of contamination

occurrences.

| . 40 - GENERAL T . |
4.1 Radiological Occurrence Response Actions - If a radiological occurrence involves a combination of

conditions, response actions will be taken in the following priority:

| - . Critical injury or illness

H T

| .

‘ . - Skin contamination _
B . Noncritical injury or illness
|

. Possible inhalation of radicactive material

42 Emergency Medical Care - Emergency medical care of critically injured or ill personnel will take
i precedence over radiological actions. ‘

43 Transporting Contaminated Personngl - Care will be exercised in transporting contaminated personnel
to minimize the spread of contamination in Uncontrolled Areas. A subcontractor-owned or leased

‘ (4006-123-0015) (EMRG.2-1) (12:05-91) (12:49pm)lmb




PERSONNEL CONTAMINATION MONITORING

EG&G ROCKY FLATS PLANT Manual: ' OPS
EM RADIOLOGICAL GUIDELINES. = . Guideline No.: . 21
o : Page: = - ' : 3of7

Effective Date: - -~ December 6, 1991

Category 2 { ‘ - " Organization: - : Environmental Management

vehicle will normally be ‘used for transportation. However, a Rocky Hats company-owned vehicle may
be used if a critical injury 1s involved. The tran’spbrﬁng vehicle will be- controlled until released by the
Environmental Management Radiblogicai Engineer (EMRE). - '
5.0 INSTRUCTIONS

5.1 Monitoring ng‘ onnel fgf ggnggniing;i(h Monitoring of personnel for contamination will be
performed in the following situations, however, other reqhir_emei)ts' may exist in upper-tier documents
(e.g., Environmental Maﬁagement’s Standard Operating Procedufes [EM SOPs] or Site-Specific Health
and Safety Plans [SSHSPs]) and should also be followed: | .

. Whenever leaving g Radiologically Coﬂtr(;lled .Area..

. Whenever exiting a Contaminated Area

. During and after work where a potential exis.ls fo.r release of radioactive material
. Whenever. passing thr-ough '.tl~1e Controlled Area

. Following personnel decontaminalibp

. When requir_éd by SSHSPs o EM SOPs

5.1.1  Personnel monitoring will consist of a whole-body survey except for precautionary surveys. The whole-

body survey will be conducted front and back, over the following areas or articles:

- head (pause at mouth and nose)

- neck and shoulders

(4006-123-0015) (EMRG.2-1) (12-23-91) (2:38pm)Imb
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- arms (pause at each elbow) .

- bands (pause at palms and back of hands)

- TLD and security badge '

- respirator (exteﬁor, interior, cartridge, and straps)
- ~ chest and abdomen -
- Back, hips, and seat of pant.s

- ~legs (pause at each knee)

- pant cuffs (pause at cuff)

- shoe-cover bottoms

- .shoe tops

- shoe bottoms (pause at solé and heel)
512  Alpha contamination monitoring will be performed as follows:

. The Ludlum Model 12-1A Survey Meter with an air proportional detector (or
equivalent) will be used per the requirements of Environmental Management
Radiological Guideline Number 6.1 (Reference 6.1). The Health Physics
Instrumentation Committee will determine if a given instrument is equivaient.
Procedures detailing the use of proposed equivalent instruments, including information
regarding non-routine maintenance/repair facilities to be used, will be prepared and

submitted to the Health Physics Instrumentation Committee.

. The detector will be held within 1/4 inch of the body or clothing surface and moved

slowly, (i.e., about 2 inches per second).

. To the extent practical, clothing wrinkles will be smoothed prior to monitoring.

(4006-123-0015) (EMRG 2-1) (12-0591) (12:49pm)imb
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The instrument scale selector control will be set to the range appropriate for

measuring levels of contamination.

Visual or audible instrument response will be used to determine the presence of

contamination, : N

Clothing will be considered contaminated if the detectable radioactivity is greater than

300 dpm/100 cm’,

Skin will be considered contaminated if any level of radioactivity is detected, as
outlined in the Site-Specific Health and Safety Plan (SSHSP).

5§13 Beta/gamma contamination monitoring will be performed as follows:

The Ludlum Model 31 Count Rate Meter equipped with a pancake detector will be
used per the requirements of Environmental Management Radiological Guideline
Number 6.1 (Reference 6.1). Equivalent instrumentation release limits must be
established by the Subcontractor, taking into consideration the minimum detectable
activity (MDA) of the instrument. .

If the background count rate exceeds 150 counts per minute (cpm), the monitoring

station will be shielded. -

The detector will be held within 1/2 inch of the body or clothing surface and moved

slowly (i.e., about 2 inches per second).

Visual or audible instrument response will be used to determine the presence of

contamination.
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. Clothing will be considered contaminated if 100 ¢pm above background are indicated.
e - Skin will be considered contaminated if any level of radioactivity is detected, as

outlined in the SSHSP.

514  When skin contamination is detected, the contamination will be appropriately covered and contained.

A Health and Safety Specialist (HSS) will escort the contaminated employee to the decontamination

area. Field decontamination may be performed provided adequate decontamination equipment is

available.

For skin or wound contamination, thé requirements of Environmental Management
Radiological Guideline Number 2.3 (Reference 6.2) will be followed

!

. For contamination observed around the nose or mouth, the requirement of

Environmental Management.Radiological Guideline Number 2.2 (Reference 6.3) will

be followed

5.1.5 Area controls will be established for personnel contamination occurrences.

o Stop traffic through the area where contamination occurred

. Perform contamination surveys per requirements of Environmental Management
Radiological Guideline Number 3.1 (Reference 6.4)

. Isolate the affected area by posting and barricading it

. Identify the travel routes and other personnel that are potentially contaminated
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. Perform aréa and personnel contamination monitoring as required

§.1.6 Reports required for contamination occurrences will be completed, approved, and transmitted as

specified in Environmental Management Radiological Guideline Number 10.1 (Reference 6.5).

6.0 REFERENCES

6.1 Environmental Management Radiological Guideline Numbeér 6.1, Performance Test and Operational
Checks for Ludlum Model 12-1A and 31 Survey Instruments

. 62 Environmental Management Radiological Guideling N ber 2.3, Wounds and Skin Contamination
63 Environmental Management Radiological Guideling Number 2.2, Possible Inhalation Expdsure

64 Environmental Management Radiological Guideline Number 3.1, Performance of Surface Contamination

Surveys

6.5 Environmental Management Radiological Guideline Number 10.1, Radiological Deficiency Reporting
Program "
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2.0 PURPOSE

3.0

4.0

41

| 4.1.1

To define the required response actions of Health and Safcty'personnel for occurrences of possible

inhalation of radioactive material.
SCOPE

This instruction provides the requirements for responding to occurrences involving possible inhalation
of radioactive materials, including contamination monitoring and evaluatioﬂ; collection and transmittal
of nasal, air, and representative samples; and documentation of inhalation-related contamination
occurrences in accordance with the Radiological Deficiency Reporting Program, Environmental

Management Radiological Guideline Number 10.1 (Reference 6.3).
GENERAL

Response Actions - If a radiological occurrence involves a combination of conditions, response actions

will be taken in the following priority:

. Critical injury or illness

. Skin contamination

. Noncritical injury or illness

. Possible inhalat}on of radioactive material

Any radiological event which meets the criteria specified in Table I requires sending affected personnel
to Internal Dosimetry (ID) for follow-up processing. Any individual with skin contamination will be
considered by Radiological Engineering (RE) as a candidate for Possible Inhalation Exposure and be

referred to ID for consideration of bioassay. Any clothing contamination may be considered by RE as
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Possible Inhalation Exposm"c and referred to ID for consideration of bioassay. ID will determine

appropriate bioassay of follow-up action according to the circumstances and levels of the event.

TABLE I:* Criteria for Internal Dosimetry Evaluation

SITUATION ' ACTION LEVEL 1 | ACTION LEVEL 2

. Nasal/Mouth Smear , Positive to 200 dpm > 200 dpm
Facial contamination " Positive to 800 dpm ‘ > 800 dpm
Head and Neck Positive to 8,000 dpm > 8,000 dpm

Contamination

Hand/Forearm and 5000 dpm to 16,000 dpm > 16,000 dpm
Clothing Contamination ‘

Any detectable
Contamination Inside . : N/A removable
Respirator , contamination
Airborne Contamination 40 to 400 DAC-hours > 400 DAC-hours
. d I discrepancies exist between (his table and ASP 18.19-1, HSP 18.19-1 will superscﬁe Table I. |
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42 Emergency Medical Care - Emergency medical care of critically injured or ill personnel will take

43

44

4.5

4.6

4.7

4.8

precedence over radiological actions. T

Transportation of Contaminated Personnel - Care will be exercised in transporting contaminated
personnel to minimize the spread of contamination in Uncontrolled Areas. ‘A subcontractor-owned or
leased vehicle will normally be used for transportation. However, a Rocky Flats company-owned
emergency response vehicle may be used if a critical injury is involved. The transporting vehicle will be
controlled until released by the Environmental Management Radiological éngineer (EMRE).

Possible Inhalation Kits - Possible Inhalation (PI) kits are located in the Heath and Safety offices and
will contain cotton-tippea swabs, facial tissue, a sample card, ziploc bags, and contamination-free metal

cans.

Protective Clothing Requirements - Please refer to Health and Safety Practices (HSP) 18.02
(Reference 6.5) and Site-Specific Health & Safety Plan (SSHSP) for protective clothing requirements.
DAC - For information on obtaining or verifying Derived Air Concentrations (DAC), refer to
Radiological Operations Instructions (ROI) 4.1 (Reference 6.4).

Internal Dosimetry - Employee will be referred to ID per section 5.5 and 4.1.1.

Radiological Surveys - Radiolbgical surveys will be performed usiﬁg the Ludlum 12-1A or its equivalent.
Instrumentation will be used in accordance with Environmental Management Radiological Guideline
Number 6.1 (Reference 6.6). The Health Physics Instrumentation Committee will determine if a given
instrument is equivalent. Procedures detailing the use of proposed cqﬁivalent instruments, including
information regarding non-routine maintenance/repair facilities to be used, will be prepared and

submitted to the Health Physics Instrumentation Committee.
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5.0

51

52

INSTRUCTIONS

Monitoring Personnel for Contamination - Monitoring of pcrsonn'e.l for contamination will be
performed in the following situations, however, other requirements may exist in upper-tier documents
(e.g., Environmental Managen;ent’s Standard Operating Procedures [EM SOPs] or Site-Specific Health
and Safety Plans [SSHSPs] and should also be followed:

. When directed by posting while exitiné a Controlled Area

. Whenever exiting a Contaminated Area

. During and after work whe‘r.c a potential exists for release of radioactive material

. Whenever passing through the Controlled Area

. Following decontamination or the removal of potentially contaminated materials, when

20 counts per minute (cpm) or greater were found during personnel contamination-

monitoring
Some conditions that may be suspected of exposing individuals to airborne radioactivity are:

. Improper use of respirator

. Contamination release

Facial Contamination - Facial contamination should trigger nasal smears. Nasal swipes with cotton-
tipped swabs and nasal blows with facial tissue will be collected as soon as possible following facial
decontamination and prior to the individual’s showering. The Health and Safety Specialist (HSS) will

hand the swabs and tissues to the affected employee, who will collect the mucus samples. Care must

(4006-123-0016) (EMRG 2-2) (12-05-91) (10:24pm)Lmb
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be taken during this procedure that the samples do not come in contact with any other source of

contamination.

§2.1  Procedure for obtaining nasal smear:

Fold a slightly damp 4.7 cm filter paper several times.

. Insert a Q-tip® into the center of the fold.
. Have the exposed individual carefully insert the filter into the nostril and thoroughly
‘ wipe the nasal passages. Use a separate filter for each nostril and be careful not to

cross-contaminate.

. Drop each smear into a scparéte ziploc bag and label envelopes, as to left and right

nostrils, appropriately.
. Survey the bag with a portable survey meter to check for gross contamination.

522 When personnel are confirmed as positively contaminated, in accordance with Environmental
Managcmcnt Radiological Guideline Number 2.1 (Reference 6.1), SSHSSs will escort the contaminated
individual(s) to decontamination facilities and verify that the decontamination process is performed in
accordance with Environmental Management Radidiogical Guideline Number 2.3 (Reference 6.2) and
the SSHSP.

523  Nasal specimens (nasal blows) must then be collected per Section 5.2

‘ §2.4  Nasal blows will be placed in separate ziploc bags and prepared for shipment per Section 5.0.

‘
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53 Radioisotopic Analysis Smear Samples - A representative smear sample of the material involved must

53.1

532

533

534

535

5§3.6

537

. be obtained for radioisotopic analysis using the procedure outlined in Sections 53.1 through 5.3.8. If

these samples cannot bé obtained, contact the EMRE,
With a 5.0 cm smear disk, collect a sample of the actual material involved in the incident.

The sample may be taken from clothing or the area of occurrence, as long as it is representative of the

material involved.

If the material involved is plutonium, the sample taken should ideally have an alpha activity between
5,000 and 2,000 cpm, as measured by an air proportional survey meter. If the sample collected exceeds
2,000 cpm, the smear disk will be cut to a size where the activity is within the above limits, or a smear
of the original smear disk may be taken. If the sample is <5,000 cpm, notify the Site Safety Officer
(SS0) of a possible problem.

If the material involved is uranium, the activity of the sample will be taken from the point of highest

contamination. Actual blackening of the smear with uranium particles is desirable.

For other radioisotopes, the EMRE will be requested to determine acceptable sample activities on a

case-by-case basis.

The smears taken are to be of single-thickness only, inserted into a iiploc bag, and the bag opening
closed. There will be no material of any sort between the activity on the smear sample and the bag.
The ziploc seal should be reinforced with plastic tape.

The exterior of the ziploc bag will be checked for contamination. If contamination is found, the sample

must be removed and placed in a new bag. Double-bagging is not permitted.
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538 The Representative Sample Card (Form 2.2A) will then be completed and signed by the HSS and

54

54.1

54.2

55

affixed to the bag.

Representative Sample Card - The completed Representative Sample Card, and bags containing the

nasal and representative smear samples, will be sealed in the smaller metal can.

The sealed can will be placed in the second, larger metal can which will also be sealed using 2-inch

yellow tape.

|
t

The outer can will bear a properly completed Radioactive On-Site Shipping Label, a Radioactive
Materials Label, and a Material Transfer Tag (Forms 2.2B and 2.2.C). Refer to Survey Requirements
for Conditional and Unrestricted Use (Environmental Management Radiological Guideline Number 3.2,

Reference 6.8) for information on how to fill out these labels and tags.

Environmental Management Radiological Guideline No, 2.1, Monitoring - Prior to transportation,
monitor the person as per Environmental Management Radiological Guideline Number 2.1. The SSO

will arrange for transportation of personnel and samples as follows:
During regular working hours, day shift:

. Call Occupational Health, ext. 2594, and Internal Dosimetry, ext. 4172, to arrange for
medical treatment and an immediate body count, informing them of the individual’s

name, social security number, and nature of contamination.

. Care will be exercised in transporting contaminated personnel to minimize the spread
of contamination in Uncontrolled Areas. A subcontractor-owned or leased vehicle will

normally be used for transportation. However, a Rocky Flats company-owned

" (4006-123-0016) (EMRG 2-2) (1205-91) (12:54pm)imb
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emergency response vehicle may be used if a critical injury is involved. The

transporting vehicle will be controlled until released by the EMRE.
During off-shift, weekends, and holidays:

. Contact the Shift Supcrintehdcnt, ext. 2914, or the Dispatcher, ext. 2444. The Shift
Superintendent will contact an on-call dosimetry specialist for the body count.

. Care will be exercised in transporting contaminated personnel to minimize the spread

of contamination in Uncontrolled Areas. A subcontractor-owned or leased vehicle will

: normally be used for transportation.- Howcvér, a Rocky Flats company-owned
. emergency response vehicle may be used if a critical injury is involved. The

transporting vehicle will be controlled until released by the EMRE.
5.6 HSS - A Health and Safety Specialist (HSS) will accompany the person.-
5.7 Inhalation_Contamination Reports - Complete and transmit the required reports for inhalation
contamination as defined in Environmental Management Radiological Guideline Number 10.1

(Reference 6.3).

58 EMRE - The Environmental Management Radiological Engineer (EMRE) will be contacted in any

event of Possible Inhalation Exposure.

\ 6.0 REFERENCES

6.1 Environmental Management Radiological Guideline Number 2.1, Personnel Contamination Monitoring

. 6.2 Environmental Management Radiological Guideline Number 2,3, Wounds and Skin Contamination

(4006-123.0016) (EMRG .2-2) (12-05-91) (12:S4pm)imb




POSSIBLE INHALATION EXPOSURE

EG&G ROCKY FLATS PLANT , Manual: ' OPS

EM RADIOLOGICAL GUIDELINES Guideline No.: 22
: Page: : 10 of 10

Effective Date: December 6, 1991

Category 2 _ o Organization: ‘ Environmental Management

63 Environmental Management Radiological Guideline Number 10.1, Radiological Deficiency Reporting

6.4 ROI 4.1, Routine Air Sampling

6.5 HSP 18.02, Personnel Contamination Control Requirements for Radiological Controlled Areas

6.6 Environmental Management Radiological gig gglm; Number 6.1, Performance Test and Operational

Checks for Ludlum Models 12-1A and 31 Survey lnstruments
7.0 FORMS

(4006-123-0016) {(EMRG 2-2) (12-05-91) (12:54pm)imb




FORM 22A

NAME

REPRESENTATIVE SAMPLE

DATE/TIME

K-b

ROOM

O

LINE OR A

3}1..

&x\g;v/

HANDS

OTHERv

(4006-123-0016) (EMRG2-2) (11-20:91) (1:38pm)Imb




FORM 22B

RADIOACTIVE ON- SITE SHIPPING LABEL

4.4 RADIOACTWE e

CAUTION RADIO \') o
O pRODUCT O REE! ASTE — |
TO: ‘ /@5 P ' BLD'GJ————-—“V 0
_BRY \_oEPYa. -] P—

N\ VW MIATIONLIVILE:  MREM/HA
) SO pama mow uam |
DEBCRIPTION, NECTROM
— YoTAL
HSS'8 NAME,
ourLe CATE

#A  ONSITE USE ONLY Y

(.
‘ 1 (Rov. 4760 Dastray Pravieus tssus) ‘

RADIOACTIVE MATERIALS LABEL

A4 CAUTION

RADIOACTIVE
& NATERIAL



FORM 22C

M A.q; AL TRARIS :" . p

SEONDITIONALGRRERRSE ONLY

e Description

The above described itlem(s) was approved for noncontrolied
transfer on the Rocky Flats Piant site only, in accordance
with HSP 18.10.-

Approval Signature of Radiation Protection Employee #

NOTE: Recipient May Remove Tag Upon Receipt.

/

The above described item(s) was approved for controlled
transfer on the Rocky Flats Plant site only, in
accordance with HSP 18.10.

Approval Signature of Radiation Protection Employee #

O RADIOLOGICAL HAZARDS
AND

0 RADIOLOGICAL CONTROLS

are listed on the reverse of this tag.

Mai_nté’ining Control of the,Abldve" Described ttemys
Responsibility of the Custodian. '

£ Signature of Custodian//_,;,i o
& :

1) Supersedes Previous lsSu8

?nr-nao (Rev. 58

’/




FORM 22C(Continued)

QIR OGICAR

Survey Record item No. ___ ’ L

Removable Contamination o . dpmv100 cm:
B—y __dpm/100 cm

Fixed & Removable o
Contamination o L - dpmv100 cm?
' By dpm/100 cm?

Gamma Dose Rate @ 30 cm __ mR/hr

Neutron Dose Rate @ 30 cm ____mremvhr

S Lo

Employee # " " Date

¢:©  RADIOLOGICALGONIROLS N

O Controiled Use in RCA (HSP 18.10) &

13

18

g

§ 3 Control Procedure Accepted (HSP 18.10) ' E

‘ Procedure No.

1 Daily Survey Required (ROI 3.02)

‘% Q Transfer Between Radiological Areas (HSP 18.10) b,
2 Q Containment Accepted (HSP 18.10) t
7) Controlled - Unable to Survey (HSP 18.10)

2 Containment Accepted (HSP 18.10)

.

30 Control Procedure Accepted (HSP 18.10) -
Procedure No.

Aoz,

2 Daily Survey Required (ROI 3.02)

3 Radiological Engineering Concurrence

Piaask
"

Radiological Engineer Signature  Employee # Date \

Comments: N,




FORM 22D

PROPERTY RELEASE EVALUATION

~ ITEM NUMBER-
PART 1 _ (From Record of Property Leaving The RCA)

Description of Property to be Released

PART 11

A. Property History -

Date:
B. User/Sender: ' Extension:
Signature tmployee No. Page No.
PART III
A. Radiological Engineering Evaluation
B. Survey/Sample Methodslto be Used
C. Release Criteria
D. Evaluated By: ' Date:

Radiological Eng.: Signature “Employee No. Extension:

i
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20 PURPOSE

3.0

4.0

4.1

41.1

To establish the requirements for handling @ounds received by employees within a Radiologically

Controlled Area, in addition to all occurrences of skin contamination.

SCOPE

This guidance defines the responsibilities and actions for handling occurrences of wounds and skin
contamination, decontamination procedures, approved decontamination methods and materials, and

occurrence documentation.

GENERAL

Response Actions - If an occurrence involves a combination of conditions, response actions will be taken

in the following priority: v . ,

. Critical injury or illness

. Skin contamination

. Noncritical injury or illness

. Possible inhalation of radioactive material

Any radiological event which meets the criteria specified in Table I requires sending affected personnel
to Internal Dosimetry (ID) for follow-up processing. Any individual with skin contamination will be
considered by Radiological Engineering (RE) as a candidate for Possible Inhalation Exposure and
referred to ID for consideration of bioassay. Any clothing contamination m'ay be considered by RE as
Possible Inhalation Exposure and referred to ID for consideration of bioassay. ID will determine

appropriate bioassay or follow-up action according to the circumstances and levels of the event.

(4006.123-0017) (EMRG.2-3) (12-0591) (1:01pm)imb
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TABLE L*

Criteria for Internal Dosimetry Evaluation '

SITUATION

ACTION LEVEL 1

" ACTION LEVEL 2
m

> 200 dpm

Nasal/Mouth Smear Positive. {o 200 dpm
Facial contamination Positive to 800 dpm > 800 dpm
Head and Neck Positive to 8,000 dpm > 8,000 dpm
Contamination " '
Hand/Forearm and - 5000 dpm to 16,000 dpm ' > 16,000 dpm
Clothing Contamination

Any detectable
Contamination Inside N/A removable
Respirator contamination

Airborne Contamination

40 to 400 DAC-hours

> 400 DAC-hours

* If discrepancies exist between this table and HSP 18.19-1, HSP 18.19-1 will supersede Table I.

42 Emergency Care - Emergency care of critically injured or ill personnel will take precedence over

radiological actions.

(4006-123-0017) (EMRG 2-3) (12-23-91) (5:S4pm)imb
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43 Minimizing the Spread of Contamination - Care will be exercised to minimize the spread of

44

5.0

5.1

512

52

53

53.1

§32

contamination to emergency response personnel, equipment, and to uncontrolled areas, as long as it

does not hinder emergency care or treatment.

First Aid for Wounds and Burns Do not attempt to decontammate wounds; however, burns caused by

strong chemicals should be ﬂushed with water.

1

INSTRUCTIONS -

Wound Occurrence - Health axid Safety Specialists (HSSs) and the Site Safety Officer (SSO) will
immediately respond to a report of a wound occurrence in‘é_Radiologically Controlled Area or any

occurrence of skin contamination.

Both a Radiological Protection Incident Report and a Radiological Deficiency Report (Reference 6.2)
will be initiated. See Form 2.3A.

Critically Injured - Emergency Assistance, ext. 2911, will be summoned for any critically injured person.
This number may be called for noncritically injured persons as well, as detaxled in the Site-Specific
Health and Safety Plan.

Contaminated Personnel - Contaminated personnel will be identified and controlled as follows:

Personnel monitoring will be conducted as specified by Environmental Management Rédiological
Guideline Number 2.1 (Reference 6.1). "

Minimize further problems by controlling the source of contamination, posting areas, or requiring the

use of respiratory protection.

{4006123-0017) (EMRG 2-3) (12-05-91) (1:01pm)lmb
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533

54

54.1

542

55

551

552

Posting of the area as contaminated will be in accordance with Envxronmental Management Radiological
Guideline Number 13 (Reference 6. 4) '

Q_ng_ggd_o_um Contammated wounds wnll be covered thh a towel or other suitable clean

materials found in an on-site first aid kit.. - |

DO NOT attempt to decontaminate the wound. Decontamination will be performed under medical

supervision.

Arrange for the employee to be transported to Occupational Health (OH) as specified by sections 5.6.2
and 5.7 of this guide and record the location of the wound and levels of contamination on the
Radiological Protection Incident Report Form (Form 2.3A). This form will be sent with the employee
to OH.

Skin Contamination - Personnel with skin contamination measured at 5,000 disintegrations per minute
(dpm) per Health and Safety Plan (HSP) 18.19 (or 1250 cpm when using a Ludlum 12-1A), with no
wounds, should remain at the occurrence location until 'arrangem’ents to minimize the spfead of
contamination can be taken. Methods to minimize contamination include cleansing with water and
covering affected skin areas with Kimwipes, or cutting away or taping over affected areas of clothing.

Field decontamination may be performed provided adequate decontamination equipment is available.

Portable screens should be provided for employees required to remove their clothing. Substitute
coveralls will be provided as needed.

All contaminated personnel will be escorted by a HSS to the decontamination area.

. In non-plutonium areas, plastic tubs will be used for‘low-level skin decontamination

(less than 5,000 dpm alpha and/or 50,000 dpm beta). Persons with skin contamination

(4006-123-0017) (EMRG.2-3) (01-08.92) (1:44pm)imb ) : .
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greater than that listed above will be transported to OH facilities for decontamination.
Water from these plastic tubs will be contained in a drum and properly labeled.

5.6 Contaminated Hair - Contaminated hair will be washed prior to showering.

. Limit cross-contamination of other body parts or cléthing during the operation by using

surgical drapes or other similar covering.

. Only lukewarm water and mild soap will be used for washing hair.
. Hair must be towel-dried before it is resurveyed.
. Repeat these steps as needed for any detectable contamination; however, do not repeat

more than three times.
56.1  Other contaminated body areas will be treated as follows.

5.6.1.1 Guidelines for obtaining nasal smear (nasal smear or blow samples, if required, will be

collected before a shower is taken):

. Fold a slightly damp 4.7 cm filter paper several times.
. Insert a Q-tip® into the center of the fold.
. Have the exposed individual carefully insert the filter into the nostril and thoroughly

wipe the nasal passages. Use a separate filter for each nostril and be careful not to

cross-contaminate.

(4006-123-0017) (EMRG.2-3) (12-05-91) (1:01pm)imb
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. Drop each smear into a separate ziploc bag, labelling envelopes, as to left and right

nostrils, appropriately. ’

. Survey the bag with a pbrtable survey meter to check for gross contamination.

5.6.12 Wash or shower using only lukewarm water and mild soﬁp or detergent. DO NOT use strong
. |

detergents, solvents, or brushes. Water temperature should be kept lukewarm to avoid causing skin

pores to open, which may result in radioactive particles becoming embedded in the skin. Care should

be taken not to abrade the skin during the-decontamination process.

~ 5.6.13 The contaminated individual will pat the skin dry with a towel.

5.6.1.4 Monitor for contamination. Repeat these steps as needed for any contamination detected; however, do

not repeat more than three times.
5.6.1.5 Complete occurrence documentation as outlined in section 5.8 if no further. decontamination is required.
5,62 Employee will be transported to OH for dec.ontamination of residual coﬁta,mination.
. Cover affected areas té prevent the spread 9f contamination.

. Record the location and levels of remaining contamination on the Radiological

Protection Incident Report Form (Form 2.3A) and transmit with the employee to OH.
5.7 Transportation of the Emg'lgm - Transportation of the employee to OH will be arranged as follows:

5.7.1  Care will be exercised in transporting contaminated personnel to minimize the spread of contamination

in Uncontrolled Areas. A subcontractor-owned or leased vehicle will normally be used for

(4006123-0017) (EMRG.2-3) (1205-91) (1:01pm)lmb
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572

58

6.0

6.1

6.2

63

6.4

7.0

transportation. However, a Rocky FlatS-QOmpanyaowncd emergency respdnse vehicle may be used if
a critical injury is involved. The transporting vehicle will be controlled until released by the
Environmental Management Radiological Eng'net_:f (EMRE).

A Health and Safety Specialist will accompany contaminated individuals to OH in the transport vehicle.
The HSS will remain at OH until relieved by a Site Safety Officer.

Occurrence Documentation - Occurrence documentation will be prepared by the HSS in accordance
with requirements of Environmental Management Radiological Guideline Number 10.1 (Reference 6.2).

The SSO will review, approve, and transmit appropriate reports as required.

REFERENCES

Environmental Management Radiological Guideline Number 2.1, Personnel Contamination Monitoring

Environmental Management Radiological Guideling Number lQ, Radlologlcal Deficiency Reporting
Program

RD-5706, Wound Counting Using the Eberline SRM-200

Environmental Management Radiological Guideline Number 1,3 Posting of Radiation Protection
Requirements
FORMS

(4006-123-0017) (EMRG .2-3) (12:05-91) (1:01pm)Imb




RADIOLOGICAL PROTECTION INCIDENT REPORT

MMDD YY

(1117

IRREER

1

(LLT]

8LDG

DATE

TIME AREA

RADIOLOGICAL PROTECTION INCIDENT REPORT
(PERSONNEL CONTAMINATION, WOUND COUNTS, POSSIBLE INHALATIONS)

SSAN or

(Type or print neatly in BLACK ink Instructions. room lor comments on back)

FORM 23A

Employee - Last Name. Int. (print)

Empioyee # Organizalnon

Supervisors Name (print)

Survey Instrument Serial # - | Date CatsSource Checked
Sent (0 Megica Wound Oescription Respiratory- Protection | Representatve Sample {dom)
nt. Dosimetry
At Hours For | Laceraton None . Nasal Swab/Blow: Yes No
Wound Count Puncture Hatl Mask Type of Matenal tnvolved
Booy Count Abrasion Full Face Mask (Pu. Am, elc.)
Decontamination Bumn ' Supplied A (oxide. metal. eic.)

MARK INITIAL AND RESIODUAL
SKIN CONTAMINATION LEVELS
QUTSIDE OF BODY DIAGRAM.

USE ARROWS TO INDICATE
EXACT LOCATION OF
CONTAMINATION ON BODY. -

MARK LOCATION OF WOUND
WITH (X} ON BOOY DIAGRAM.

CIRCLE RESIDUAL
LEVELS OF CONTAMINATION.

DECONTAMINATION COM-
PLETED IN BUILDING?

YES NO

N
.
[ A2

mcm'r)_ / . LEFT

SSAN or
Reponed By (print below) (sign below) Employee # | Date {(mm od.yy)
HSS '
SSO

(4006-123-0017) (EMRG.2-3) (11-20-91) (3:15pm)imb
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20  PURPOSE

To establish requirements for the performance, documentation, and review of surface contamination

surveys.
30  SCOPE

This instruction covers the techniques for using swipes, performing direct instrument readings and taking
smears to determine removable and total radioactive surface contamination for routine evaluations, and
for performing baseline surveys. These guidelines are intended for use by Subcontractors working under

. the Environmental Management Program.

40  GENERAL

4.1 Review of Survey Data - The Health and Safety Specialist (HSS) will be aware of the radiological

conditions present or expected in the area, by reviewing the area’s current and/or historical survey data,

making note of:
. The type of contamination
. The range of loose surface and fixed qontamination
. Areas of higher or lowe( contamination
. The range of penetrating radioactivity
. Areas of higher and lower radioactivity

(4006-123-0018) (EMRG 3-1) (12-0591) (10:28pm)imb
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. The wind direction and levels of, or potential for, airborne radioactivity
. Any other information uscfu_i in r'cd'ucing radiation exposure to the HSS or other
workers | '
42 urvey Pre ions
42.1  Pre-stage equipment and material in an uncontaminated, low radioactive area when practical.
422  All radiological surveys required for an area should be performed at one time to minimize personnel
exposure. '
43 Instrumentation Requirements
43.1  Survey instruments will have an unexpired "calibration due date" on the calibration label and

satisfactorily pass a performance test and opcrational check as specified in the use procedure for the
applicable instrument. Instruments equivalent to those specified below may be used. The Health
Physics Instrumentation Committee will determine if a giveh instrument is equivalent. Procedures
detailing the use of proposed equivalent instruments, including information regarding non-routine
maintenance/repair facilities to be used, wi" be prepared and submitted to the Health Physics

Instrumentation Committee.

. Ludlum 12-1A Environmental Management Radiological Guideline
Number 6.1 (Reference 6.2)

(4006-123-0018) (EMRG 3-1) (12-05-91) (3:10pm)imb
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. Ludlum 31 Env'ironmentaJV'Managgment Radiological Guideline

432

44

44.1

442

443

Number 6.1 (Reference 6.2)

. Bicron Frisk-Tech Envirdnnie_ntal-Manaécment Radiological Guideline
| Number 6.5 (Reference 6.11)

Smear-counting instrumentation will have an unexpired "calibration due date" on the calibration label.
In addition, performance tests will be conducted as specified in Environmental Management
Radiological Guideline Number 6.3 (Reference 6.3) for alpha counters, and as specified in

Environmental Management Radiological Guideline Number 6.4 (Reference 6.4) for beta counters.
Survey Precautions

Surgeon’s gloves will be worn (and changed when contaminated or torn) when taking smears where

loose surface contamination is present or suspected.

o When changing gloves, hands should be checked for contamination.
. A pair of cotton gloves mfay be worn under surgeon’s gloves.
. Leather gloves will be worn when surveying rough or sharp edges or when drums are

to be handled. Leather gloves may be worn over surgeon’s gloves.

Smears and swipes taken from within a controlled area will be disposed of in the same manner as

radioactive waste, in accordance with Rocky Flats Work Order WQ-4034 (Reference 6.7).

If survey results indicate contamination levels exceeding the limits for the current area posting as

specified in Tables 1 and I, take the following action:

(4006-123-0018) (EMRG 3-1) (12-05-91) (1:10pm)imb
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. Promptly post and control the area in accordance with Environmental Management

Radiological Guideline Number 1.3 (Reference 6.5), Environmental Management
Radiological Guideline Number 9.1 (Ré'ference 6.6)

. thify the Site Safety Officer (SSO)

444 Instruments used in contaminated or potentially contaminated areas should be wrépped or bagged
ensuring the detectors’ active area is not covered. Exéicise caution when removing the covering to avoid
contaminating the instruments.

5.0 INSTRUCTIONS

51 Requirements for Routine Contamination Survey of Areas

5.1.1  The frequency with which routine surface contamination surveys are to be performed will be determined
jointly by the SSO and the EMRE. '

52 Reguirements for Contamination Surveys

§2.1 A smear survey will be performed as part of each pre- and post-job survey required by project-specific
documents, such as the contamination control portion of a Health and Safety Plan. Minimum smear
density will be as follows:

. Pre-job, at least one smear in each one square meter of surface.

. Post-job, at least one smear in each one square meter of surface.
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5§22  Direct contamination survey of the localized affected area will be performed as part of each pre- and

53

53.1

532

533

534

535

53.6

_ post-job survey. The post-job surveys will be performed over the affected area.

Direct Measurement Technique

Surfaces or items that have the potential for fixed contamination will be surveyed for such contamination
before any work, movement, or handling of materials. Fixed contamination may readily become
removable during such activities and must be identified so that proper precautions may be taken.

Suspected surfaces or items may be identified in a guideline or a work permit, or by user personnel.

Use a Ludlum Model 12-1A count-rate instrument or its équivalent, equipped with an air proportional

detector for measuring direct alpha activity.

Use a Ludlum Model 31 count-rate instrument or its equivalent, equipped with a GM pancake detector

for direct measurement of beta/gamma activity.

Use a shoulder strap to carry a non-belted instrument while climbing a ladder, or use a length of rope

to hoist the instrument up after ascending and achieving secure footing.

CAUTION: CARE SHOULD BE TAKEN TO AVOID CONTAMINATING THE SURVEY
INSTRUMENT PROBE BY CONTACT WITH A CONTAMINATED SURFACE.

Sweep the detector over the surface at a maximum rate of 2 inches per second, holding the detector
within approximately 1/4 inch of the surface for alpha, and within 1/2 inch of the surface for

beta/gamma surveys.

If an increase in audible or meter response is noted, slow the scanning rate to locate the source of the

increased count.
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837 Determine the area of maximum activity and hold the probe stationary for at least 5 seconds in order

538

54

o .

542

543

to take a measurement. .

Record the instrument readings in'counts per minute (cpm).on the Radiological Contamination Survey

Form (Form 3.1A) in accordance with section 5.7. -

Smear Technique

CAUTION: SMEAR - SURVEYS ARE PERFORMED TO QUANTIFY REMOVABLE
CONTAMINATION LEVELS. '

v

'Each smear paper will be numbered and correspond to a numbered location on a diagram or sketch

showing the area or item surveyed.
WARNINGS:

USE CAUTION IN SURVEYING ROUGH SURFACES TO AVOID PERSONAL INJURY OR
TEARING OF THE SMEAR PAPER. '

HANDLE SMEAR PAPERS CAREFULLY TO PREVENT PERSONAL CONTAMINATION OR THE
SPREAD OF CONTAMINATION. '

Hold a smear paper between the thumb and fingers, with the back of the smear against the fingers.

Place the face of the smear paper against the surface to be smeared.

Apply moderate pressure across the smear phpcr to ensure that at'least one-half of the face of the

smear comes in contact with the surface being surveyed.

(4006-123-0018) (EMRG 3-1) (12-05-91) (1:10pm)imb




PERFORMANCE OF SURFACE CONTAMINATION SURVEYS

EG&G ROCKY FLATS PLANT . R Manual: - OPS
EM RADIOLOGICAL GUIDELINES o Guideline No.: kN
 Page: . - ‘ 8 of 14

Effective Date: a . December 6, 1991

Category 2 L . Organization: - Envnronmental Management

544

545

546

54.7

5438

549

5.4.10

Each smear should be taken from an area of approximately 100 square centimeters (16 square inches).

Place each smear paper in a "fold-over" envelope container to prevent cross-contamination. If a "fold-

over” envelope is not available, a glassine envelope may be used..

Smears from out of the way locations on eqmpmcnt and from other potential sources of contammatxon

should be obtamcd to ensure that a complcte assessment of the area or item is made.

Smear non-uniform objects and/or surfaces such as odd shapes, interior surfaces, and small items,
ensuring that these surfaces are adequately monitored and that the face of the smear paper has come

ot

in contact with a representative portion of the object..

NOTE: WET OR MOIST SMEARS SHOULD BE DRIED WITH A HEAT LAMP BEFORE
COUNTING SO THAT ALPHA ACTIVITY WILL NOT BE MASKED

Count the smears according to instructions provided in Environmental Management Radiological
Guideline Number 6.3 (Reference 6.3) or Environmental Management Radiological Guideline Number
6.4 (Reference 6.4). ' ’

Record the measured contamination on the Radiological Contamination Survey Form (Form 3.1A).
Additional preprinted pages with contmumg prenumbered spaces for: recordmg survey results will be

Q

used as needed.

To reduce or eliminate false positive results when counting alpha émears taken in areas where the limit
is 20 disintegrations per minute (dpm) per 100 cm? (for Controlled and Uncontrolled Areas), the
following steps will be followed when the initial count result is greater than 20 dpm but less than or
equal to 60 dpm:
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. Count the smear three additional times
. Average the four counts and enter the ave}agc as the final result on the standard

survey form ‘
55 Baseline ahd Routine Shrveys

’

55.1 Baseline and Routine Surveys for Removable Contamination

. Removable-contamination smear surveys on Contractor’s vehicles and Contractor’s
trailer floors will be conducted monthly. These will be used by the EMRE for baseline

. comparison. '
. Surveys are to be conducted per section 5.4 of this guidance. The smear density will

be one smear per each 10 square meter area. .

55.2  Baseline Surveys for Direct Contamination

. Fixed contamination of areas is not anticipated. In the event of such an occurrence,
the EMRE will develop and define appropriate requirements for surveying dirccl

contamination.

553  Bascline survey results will be documented on Radiological Contamination Survey Forms separate from

the results recorded for routine surveys.,

. The SSO will file the completed survey forms in a master survey binder kept in each
Site Health and Safety office
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T Survey forms will be filed by area -

e Anindex of each area in the trailer aad the survey areas c_ompl_eted will be kept in the

5.6

56.1

5.6.1.1

5.62

563

5.63.1

5.63.2

5633

master survey binder

Release fgr Unrestricted-Use §urvgx Surveys of property to be released for unresmcted use will be
performed as descrnbed in Environmental Radiological Guideline 3. 2 (Reference 6. 12) andin accordance

with the following:

Direct Surveys - Perform darect surveys for ﬁxed-plus removable contamination in accordance wnth
Environmental Management Radrologrcal Guideline Number 6.5 (Referencc 6.11).

The Bicron Frisk-Tech scaler/ratemeter- equipped with the A-100 alpha detector or B-50 beta/gamma

detector, or its equivalent, may be used for unconditional release surveys.

Removable Contamination Surveys - Perform smear surveys for removable contamination in accordance
with section 5.4 of this guidance.

Documentation - Complete the Radiological Survey Form (Form 3.1B) for each item surveyed. Multiple

items may be grouped on a single survey form, space permitting.

Provide a sketch or written description of the property, noting survey locations, Provide the survey

results corresponding to each survey location, in its appropriate place on the form.
Survey results for removable and fixed-plus removable eontarrrinati(jn will be recorded in dpm /100 cm?,

Ensure that surveys for release for unrestricted use include the item number from the Record of

Property Leaving Radiologically Controlled Areas.
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5.63.4 Complete other documentation, labels and tags for the propei’ty as required by Environmental

5.7

5.7.1

572

573

Management Radiological Guideline Number 3.2 (Reference 6.11) and Health and Safety Plan (HSP)
18.10 (Reference 6.12). : '

Records

Surveys will be documented accurately and legibly in black ink. The data will be recorded in sufficient
detail to ensure that the meaning and intent of the record is clear. Ditto marks and continuation lines
are not acceptable for repeated data. In all cases each specific number or < number must be recorded

independently.

Any corrections made to the recordeél entries on the Radiological Contamination Survey Form will be
made by drawing a single line through the incorrect entry and ‘recording the correct entry. The
originator of the recorded entry will initial and date the entry. When it is not possible for the originator
of the error to make the correction, the SSO may enter a correction followed by his/her initials and the

date the correction is made.

Record the results on the survey form in the space provided, matching the smear results to the location

marked on the survey diagram or sketch. Smear results will be reported in dpm/100 cm?,

NOTE: A MINIMUM DETECTABLE ACTIVITY OF 250 CPM HAS BEEN ESTABLISHED FOR THE
LUDLUM MODEL 12-1A SURVEY INSTRUMENT.

THE MINIMUM DETECTABLE ACTIVITY FOR THE EBERLINE SAC-4 SMEAR COUNTER 1S 3
DPM. A RECORDED RESULT OF 0 INDICATES THE ACTIVITY IS >0<3.
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574

515

5.7.6

572

578

All swipe survey results and direct readings equal to or greater than 250 cpm for alpha activity will be
recorded as specific values. Survey results less than 250 cpm will be recorded as <250 cpm, the

established minimum quantitative level for the Ludlum 12-1A instrument.

Beta/gamma results when using the qucl 31 will be recorded as a specific number in counts per

minute (cpm) above background. The,béckground level will be recorded on the survey form,

Identify on the survey diagram any temporary (e.g., rope, tape) boundaries with the symbol: X--X--X--X,

and the Radiological Area designation.

Identify on the survey diagram step-off pads‘ with the symbol: W

In addition to radiological survey data, the following informqtion will be prqyided on the survey form:
. Site and site idc;xtiﬁéation number (or other specific identification)

. Date and time survey initiated (if the survey is continued or completed on a shift, note

this in the comments s_ecti_on after the date and time initiated)

. Survey description: identify the purpose of the survey (e.g., routine, post decon, etc.)

and area or item surveyed

o Type(s) of inst}umcn!(s) used, their serial number(s), the date calibrated, the date

calibration is due, and the date of last performance test

. Signature(s) and émployee number or social security number of individual(s)

performing the survey
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579  Submit the completed survey form to the SSO for review. Unacceptable surveyforms will bé corrected

and promptly resubmitted.

A qualified SSO will couhtersign in the left margin of the éuwcy form for all surveys performed by a
HSS. I | "

Copies of completed and approved survey forms will be posted at entrances to Radiological Areas and

storage areas, as applicable. The original survey form will be retained in the Contractor’s office for -

EMRE review.

A copy of the survey will be retained in the Site Health and Safety Office.

REFERENCES
Environmental Mgnagemgm Radiological (igldglmg Numm 6.1, Performance Test and Operatlonal

Checks for Ludlum Models 12-1A and 31 Survey Instruments

Environmental Management Radiological Guideline Number 6.3, Performance Checking and Operating

of Alpha-Scintillation Smear Counting Instrumentation

Environmental Management Radiological Guideline Number 6.4, Performance Tesnng and Operation

of the Eberline BC-4 Beta Smear Counting Instrumentation -

Environmental Management Radiological Guideline Number: 1.3, Posting of Radiation Protection

Requirements

Environmental Management Radiological Guideling Number 9.1, Respiratory Protection Requirements
and Posting
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6.6 WO-4034, Waste Packaging Requirements
6.7 Environmental Management Radidlogicgl Guideline Number 1.2,:Beta Radiation Surveys
6.8 Environmental Mgnggemgn; Rgdlolog!cal Gundelme Ngmber 10.1 Radxolog;cal Deficiency chortmg
Program
6.9 RE-0503, Frequency and Location Criteria for Radiation and Contamination Surveys
6.10 Environmental Management Radiological Guideling' Number 6.5, Use of the Bicron Frisk-Tech with the
‘ A-100 and B-50 Detectors v
6.11 : Environmental Managgmgn; Radiological Guideli gﬁg ber 3.2, Survey Requu'ements for Conditional
and Unrestricted Use
6.12  HSP 18.10, Release of Property for Conditional and Unrestricted Use
70 TABLES
8.0 FORMS
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"~ TABLES I AND 11!

TABLE I:: ALPHA LIMITS
| Removable _ _
. ~ Total Fixed
- Smears -Swipes - Plus Removable -
Area (dpm/100 cm’) " (dpm) . . (dpm/100 cm?)
Uncontrolled 20 N/A ' 3000
Controlled 20 N/A 300?
Radiological 200 500" - 30007
TABLE II: BETA/GAMMA LIMITS
© Removable _ Total Fixed Plus Removable
: : Smear . - (dpm/100 cm?)
Area (dpm/100 cm?) '
Uncontrolled 200 o © 5,000°
Controlled 1 200 . 5,000°
Radiological o 1000 . 5,000°

Minimum detectable activity using the Ludlum.Model 12-1A. with air proportional detector. Total
efficiency (instrument and detector) is 50 percent or as indicated on the calibration sticker. 250 cpm
equals 500 dpm. No activity per area is specified since swipes are not used to quantify actmty levels.
300 dpm /100 cm’ is the DOE Limit for Uncontrolled and Controlled Areas. 3000 dpm/100 cm? is the
DOE Limit for Radiological Areas. The minimum detectable activity usmg the Ludlum Model 12-1A
with air proportional detector of approximately 50 cm? is 1000 dpm /100 cm? which corresponds to a 250
cpm instrument meter reading of 500 dpm. -

5000 dpm /100 cm? is the DOE Limit for Uncontrolled and Controlled Areas and i is the Rocky Flats
Limit for Radiological Areas. The minimum detectable activity (MDA) using the Ludlum Model 31 rate
meter with the 44-9 pancake GM detector is 5000 dpm/100 cm®. This corresponds to a meter reading
of 200 cpm. The maximum allowcd background for this MDA is 100 cpm with the instrument range
switch on the X1 setting, :
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ATTACHMENT 9.2

RADIOLOGICAL
Contamination Survey

Taken by:

FORM 3.1A

' Pége 1 of 2

Signature |
Taken by:

Emp., #/ssAN

Emp. #ssAN

Sipnature

Taken by:

Signature

Emp-iﬂsAN-

Date:

Time:

Bu11ding:

Survey Description:

Room #:

Shift:

5

Diégram/SEetch Attached:

Yes

No

Mfg:

INSTRUMENTATION. USED -

Smear Counters

Model:

Serial #:

Date Calib’d:

Cal. Due Date:

Mfg:

Model:

Serial #:

Date Calib’d:

Cal. Due Date:

Mfg:

Survey Instruments

Model:

Serial #:

Date Calib’d:

Cal. Due Date:

Background:

Status:
__ Within Limits

__ Limits Exceeded
__ Posted

__ Deposted

COMMENTS

Signature
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RADIOLOGICAL
Contamination Survey

FORM 3.1A (Continued)

" Page 2 of 2
Rdom:‘
rv - N
‘cpm - dpn/ 100cm?
Direct Removable
(Swear)

RESULTS
Date: Time: __ Building:
Initial ) : .
cpm cpm dpm/100cm? C cpm
Removable Direct Removable Removable
(Swipe) (Smear) - 1 {Swipe)’

1. .
2. 2.
3. 3.
4. 4.
S. S.
6. 6.
7. 7.
8. 8.
9. 9.
10. 10.
11. 11.
12. 12.
13. 13.
14. 14.
15. 18.
16. 16.
17. 17.
18. 18.
19. 19.
20. - 20.
21. 21.
22. 22.
23. 23.
24. 24.
25. - 25.
26. 26.
27. 27.
28. 28.
29. 29.
30. 30.
1. .
32. 32.
33. 33.
34, 34,
35. 38.
36. 36.
7. 37.
8. 38.
39. 39,
40. . 40.
4]. .41,
42. 42.
43. 43.
44, 44.
4s, 45.
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FORM 3.1B
f " RADIOLOGICAL SURVEY FORM _ Pagel of 2
3 | __RADJOLOGICAL SURVEY. -
| . BUSLDING/ROOM/LOCATION/ I TER 8O, o ol?( TIME ' "l‘l"
Survey by: Signature /Employee § or SSAN

Instrunents Used:

_Smear Counters ' : vey irygrumenss

Mfq/Model | -
Serial ¢ I
Cal.Date : ”
Cal.Due Date
Reason for Survey:
Sketch of [tem/Area : : A - . Survey Resutts

’ ) ) Contamination doa/1

. .| Smear| Smsar . Resovable fined &
L Location/ . Removabie

Oascription | Alphe | Sete/Geme ‘S | atphe [Bets Garws

Ol v iriwin e lestin

Baciground Geta/Casma

Paa:tgrou-d Alphs

cpms/Scalar Foctor Bets/Commm : J§

cpm/Scalar fector Alphe

Location Key Status
0 Smear . -Within Limits

0D Beta/Gamma Dose Rate |-Limits Exceeded

O\ Neutron Dose Rate
* Contact Dose Rate

Reviewed by:

. $SO Signature Oate
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FORM 3.1B (Continued)

RADIOLOGICAL SURVEY FORM _Page2 of 2

Smear Semar - Removadie fesovati(e Sanar Saser Reroveble femovadie _
s Location/ + Eixed ] tocation s flxea
Description Alphs | Sets Alphs | Beta | _ |oescription: Alphs Sets Alphs | Bets

tecotien
Lecotion

14
15 .
161
m -
AL
9

21

o

]

»
-

13149

' 3
“

el Tt st e
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1

AREA OR EQUIPMENT DRAWING SHOWING SURVEY POINTS

lll = Step-off Pad  X-X-X = Boundarles of Posted Area

REVIEWED BY:

= Direct Frisk Location

DATE;

_=Smear Survey Location




Site Number

Technician

Meter Model No.- S/N

Detector Model No.- S/N

Cal. Due Date

CONTAMINATION SURVEY

Date/Time

Scaler Background (cpm)
Meter Background (cpm)

Survey Type O Alpha @ T Beta-Gamma Bly
0 X-Ray

Page

of

FORM 1.7B

Technician

Scaler Mode! No.
Scaler S/N

Cal. Due Date

Smear item

Direct Survey

Smear Survey

Location Gross Count Net Count Total Activity | Gross Count Rate Net Count Total Activity | Reiease i

Number | Surveyed | Surveyed Rate {cpm) Rate {cpm) {dpm 100 em?) {cpm) Rate {cpm) @zm 100 em? | v
' ! i
a Bly a Bly a Bly a Bty a Bly a Biy ! Vesitin i

1 LK .vi

:

i

i

;

i

5

i

“Net Count Rete = Gross Count Rate Minus Background Count Rate

Area or Equipment Drawing Showing Survey Points on Revarea Side.




ho Y

SURVEY REQUIREMENTS FOR CONDITIONAL AND UNRESTRICTED USE

EG&G ROCKY FLATS PLANT Manual: . 3-21000-OPS-EMRG
EM RADIOLOGICAL GUIDELINES Guideline No.: 3.2, RO

' Page: 1of13

Effective Date: December 6, 1991

Category 2 Organization: Environmental Management

TITLE '

: Approved By:
SURVEY REQUIREMENTS FOR CONDITIONAL o{/ Q____/
AND UNRESTRICTED:USE
L(}N “ N@]L , Mlopal Enynﬂ[in% (Date)
[N " 2NN B TN e
=t AT
EG&G —. ' LG

ROCK
ENV'RONMENTAL MANAE FLATS LANT (Remf:dlanon Pméms (Date)
EMENT DEPARTMENT .
This is o RE i Pl L. M /& 92
a RED SVmeo (Envir al Operations Manag (Date)
10  TABLE OF CONTENTS - Page
10  TABLEOFCONTENTS ......ooooounni. .. e 1
2.0 PURPOSE ... e e e 2
30 SCOPE ......... [P S 2
40 GENERAL .. .0ttt e 2
4.1 INSTRUMENTATION .. ....co.ooo. ... e R 2
42  SURFACE CONTAMINATION LIMITS ............. e 3
43 PERFORMANCE OF SURVEYS . ..ottt e 4
4.4 UNCONDITIONAL RELEASE OF PROPERTY . ......o oo 4
4.5 EVALUATION OF PROPERTY TO BE RELEASED FOR
UNRESTRICTED USE ... ..oooetene e 4
46 RADIOLOGICAL REQUIREMENTS FOR PROPERTY LEAVING AN RCA
(RADIOLOGICALLY CONTROLLED AREA) ... ....ouooriasin i, 5
50 INSTRUCTIONS . .....ioein it e e e e 6
5.1 PROPERTY LEAVING ANRCA ......oouvn... P 6
52  UNCONDITIONAL RELEASE OF PROPERTY ........oovooiio 7
53 CONDITIONAL RELEASE FROM RCAS ... oovvee oo 8
54  WASTE AND MATERIAL CONTAINERS . .....ouououn S 10
55  LAUNDRY ..ttt et e e e e e 11
6.0 REFERENCES ............. U 12
70 170021 (Y e e e 13
(3006-123-0019) (EMRG3-2) (12-23-91) (7:13pm) Imb WEWED mmﬁy‘/ UCNI
By (5 el | M’—’7@

bam___ L5l




SURVEY REQUIREMENTS FOR CONDITIONAL AND UNRESTRICTED USE

EG&G ROCKY FLATS PLANT ‘Manoal: _ OoPS
EM RADIOLOGICAL GUIDELINES ' Guideline No.: . 32
: . Page: . 2013

Effective Date: ‘ December 6, 1991

Category 2 : ' . .‘Organization: Environmental Management

20

3.0

4.0

4.1

4.1.1

PURPOSE

To establish the survey, éontrol, and documentation ieqﬁireme_nts for property/material to be released
from Radiologically Controlled ‘Areas and speciﬁed Uncontrolled 'Areas_'.where Subcontractors are
performing work under the En\}ironinental Management Program. Uncontrolled Afeas are those which
are below the limits speciﬁed in Tables I and IT of the Standard Operating Procedure (SOP) 3.1, or

work areas for which potential radiological cc;htamihagion has not been identified.
SCOPE

This instruction specifies the criteria.to be used for Conditional Release and Release for Unrestricted
Use of property/material from Radiologically Controlled Areas. The documentation requirements for
radiological property control and movement are also.described. '

GENERAL
Instrumentation

Release for unrestricted-use surveys of equipment, materials, and properfy, will be performed by using
the instruments in this subscction or instruments of cquivalent sensitivity to the type of radiation being
measured. The Health Physics Instrumentation Committee will determine if a given instrument is
equivalent. Procedures detailing the use of propbsed équivalenl instruments, including information
regarding non-routine maintenance/repair facilities to be used, will be prepared and submitted to the

Health Physics Instrumentation Committee.

) Total Fixed-plus Removable Alpha Contamination
Bicron Frisk-Tech with Model #A-100 Detector

(4006-123-0019) (EMRG 3-2) (12-24-91) (12:24am) Imb
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Page: . 3of13
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. Total Fixed-plus Removable Beta/Gamma Contamination
Bicron Frisk-Tech with Model #B-50 Detector
. Removable Alph ntamination
Eberline SAC-4
o Removable Beta/Gamma Contamination
Eberline BC-4
412 A conditional release survey will be performed with instrumentation capable of detecting fixed-plus

42

42.1

422

removable and removable contamination at or below the limits in section 4.2.2.

Surface Contamination Limits

Release for Unrestricted Use

Contamination ‘Removabl Total Fixed-plus Removable
Alpha 20 dpm/100 cm? 300 dpm/100 cm?
Beta/Gamma 200 dpm/100 cm?

Con: iionl.Rl se

Removable

1000 dpm/100 cm?

Contamination Total Fixed-plus Removable
Alpha 20 dpm/100 cm? 250 cpm with Ludlum 12-1A
Beta/Gamma 200 dpm/100 cm? 100 net cpm with Ludlum 31 and

(4006-123-0019) (EMRG 3-2) (12-2391) (5:11pm) Imb
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43 Performance of Surveys
43.1  Surveys for removable surface contamination will be performed and documented in accordance with
Environmental Management Radiological Guideline Number 3.1 (Reference 6.3).
432 Surveys for Total Fixed-plus Removable Contamination will be performed in accordance with
Environmental Management Radiological Guideline Numbers 3.1 (Reference 6.3) or 6.5 (Reference 6.4).
44 Unconditional Release of Property
44.1  All property leaving Radiologically Controlled Areas (RCAs) will be controlled as potentially
contaminated and will not be released for unrestricted use until it has been surveyed and meets the
release limits specified in section 4.2.1, or untxl it is evaluated by Radiological Engineering (RE) as
suitable for release as specified in section 4.5.
442  Potentially contaminated property outside an RCA will require Survey and/or evaluation prior to
unconditional release. A '
4.5 Evaluation of Property to be Released for Unrestricted Use
451  Property will be treated as potentially contaminated if it has been used or stored in a manner in which
surface contamination above allowable limits is poSsiblc_.
452  Where potentially contaminated surfaces are not accessible for measurement of activity (as in electronic

components and equipment, SAAMs), property may be released after a case;by-case evaluation.,
Documentation based on both the history of its use and available measurements will demonstrate that
the unsurveyable surfaces are likely to be within the limits specified in section 4.2.1. The following.

practices are considered acceptable to determine the extent and magnitude of surface contamination:
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452.1 The item may be dismantled, to the extent necessary, to permit the surveying of potentially contaminated

4522

4523

4524

453

453.1

4.6

surfaces.

Items routinely hénd-carried into an RCA (such as paperwork, pager, radio, watches rings, etc.) will be
subjected to the same controls as personnel monitoring in accordance with HSP 18.02 (Reference 6.7);

however, a documented property history is not required for release of routinely hand-carried items.

Property having the potential for the distribution of radioactive materials within its matrix (i.e., liquids,
oil, etc.) will be sampled as directed by Radiological Engineering and analyzed for radioactivity. Release
Criteria is specified in RE-1003 (Reference 6.1).

Property which has painted or coated surfaces other than original manufacturer’s coatings will be
evaluated to determine whether or not the activity in or under the coating exceeds the limits specified
in section 4.2.1. Oil, grease, and other coatings that could mask surface contamination will be

sufficiently removed to ensure contamination has not been masked prior to surveying.

If the property to be released cannot be adequately surveyed to demonstrate compliance witH this
guideline, the property will be retained and controlled as contaminated or potentially contaminated and

the Environmental Management Radiological Engineer (EMRE) notified.

The EMRE will provide a written evaluation of the property based on history and the survey tcchniques;
to be employed, in accordance with RE-1003 (Reference 6.1).

Radiological Requirements for Property nging an RCA - The radiological documentation, labeling,

and tagging requirements for property leaving an RCA, as spcciﬁed in the body of this guide, are |
presented in a summary fashion in Form 3.2B. It should be noted that the attachment only addresses
radiological requirements and that other property control measures, not contained within the scope of

this guide, may apply.
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5.0 INSTRUCTIONS
5.1 Prope ving an RCA
5.1.1  For each item leaving an RCA (except routinely hand-carried items described in section 4.5.2.2, waste

containers, and laundry as described in sections 5.4 and 5.5), assign the next available item number on

Form 3.2A, the Record of Property Leaving Radiologically Controlled Areas (RCAs).

5.1.1.1 Item numbers are a nine digit numeral sequentially assigned by individual hazardous substance site ‘

(IHSS) and year.

The first four digits denote the IHSS number from which the material came.

. The fifth and sixth digits denote the year of survey.
. The last three digits are a sequential numbering by item.
. Each group is separated by a dash.

. For example, the tenth item surveyed in 1990 from IHSS 216.2 would be 216.2-90-0010.
512  Ensure the user/sender has completed the white portion of the Material Transfer Tag (Form 3.2C).

5.13  Request that the user/scnder includes the property dcscnpuon user name, destination, and recnplem
name on the Record of Property Leaving RCAs (Form 3. 2A). "
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514

514.1

5.142

5.143

5158

5.15.1

52

Survey the property for surface contamination in accordance with Environmental Management
Radiological Guideline Number 3.1 (Reference 6.3) and Environmental Management Radiological
Guideline Number 6.5 (Reference 6.4).

Fixcd-;;lus removable contamination surveys will employ, the PAT/Increment technique déscribed in
Environmental Management Radiological Guideline Number 6.5 (Reference 6.4) for property leaving
an RCA. Property within buildings designated by Radiological Engineering in Uncontrolled Areas
(HSP 18.10, Reference 6.6) are also subject to this requirément; Property within the security area
surrounding designated buildings may be surveyéd by the scan technique described in Environmental
Management Radiological Guideline Number 6.5 (Reference 6.4). The scan will include all accessible

surfaces.

If the item cannot be completely surveyed, refer to section 4.5 of this guideline for any requirements. |

Obtain material samples or special surveys as requested by Radiological Engineering in accordance with
RE-1003 (Reference 6.1).

Enter the survey instrument numbers and survey results on the Record of Property Leaving RCAs
(Form 32A).

Removable and Total Fixed-plus Removable Contamination survey results will be entered in units of

dpm/100 cm®. Minimum detectable activity levels are:

Frisk-Tech/A-100 <300 dpm/100 cm?
Frisk-Tech/B-50 <1000 dpm/100 cm?
Unconditional Release of Property - If survey results are below the limits specified in section 4.2.1, the

item may be released for unrestricted use.
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§2.1  Check the unconditional release block on the Record of Property Leaving RCAs (Form 3.2A), and sign

522

523

524

53

53.1

and date the entry providing your employee number or social security number.

Complete a Property Release Approval for Unrestricted Use Label/Tag (Form 3.2D) noting date of
survey and property description. Include the item number from the Record of Property Leaving RCAs.
Submit the label/tag to the EMRE, or a designated alternate, for signature. Attach the label/tag to the

item or to the property paperwork.

Complete the green portion of the Material Tr‘.ansfcr Tag (Form 3.2C). The "valid until" date and time

are determined as follows:

. If the item is located within a Radiological Area (RA), it should be removed
immediately, or by no later than the end of the work shift, unless otherwise directed
by the Site Safety Officer (SSO).

. If the item is located in an RCA, it should be removed immediately, but no later than,
midnight (2400 hrs.) on the day surveyed. "

If the validity period is permitted to expire, the SSO or the EMRE will specify verification survey

requirements based on the potential for recontamination of the item’s surfaces.

Conditional Release from RCAs - If survey results exceed the limits specified in section 4.2.1, control

the item as contaminated.

Package the item to contain any surface contamination during transfer through the Uncontroﬂed Areas
as per HSP 18.10 (Reference 6.6). Uncontained property will be less than the conditional release limits

specified in section 4.2.2.
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532  Ensure the item’s intended destination is a Radiological Area (RA).

53.2.1 If the destination is othcr than an RA, (such as an RCA) notify the SSO. The SSO will ensure thc item
and/or its intended storage area are added to the Routine Survey Schedule.

533 Label or tag the item to alert personnel to its radioactive status as required by Environmental

Management Radiological Guideline Number 1.3 (Reference 6.5).
NOTE: AIR SAMPLE FILTERS ARE EXEMPT FROM TAGGING AND LABELING
REQUIREMENTS OF THIS PROCEDURE WHEN HAND-CARRIED BY SUBCONTRACTOR
HEALTH AND SAFETY PERSONNEL. THE CONTA!NER EXTERIOR SURFACES Will MEET THE
LIMITS OF 4.2.2 ABOVE.

5§3.4  Check the conditional release block on the Record of Property Leaving RCAs (Form 3.2A). Sign and
date the entry providing your social security or employee number.

5§35 Complete a Property Conditional Release Tag (Form 3.2E). Make note of the item number, property
description, receipt organization, location, and responsible individual. Complete survey datc/t'ime and
signature/social security or employee number blocks.

§35.1 Specify any special handling, transportation, and storage precautidns for the item.

5352 The EMRE will provide any additional precautions and sign the Condmonal Release Tag, noting
approval. )

5§3.6  Affix the Property Conditional Release Tag (Forni 3.2E) to the item.
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53.7 In the green portion of the Material Transfer Tag (Form 3.2C) signature block, write "See Property
Conditional Release Tag." Note, in the yellow portion, that the item is radioactive material and specify

any precautions to be taken during transportation.

54 Waste and Material Containers - Radioactive wasfe and material containers are conditionz;xlly released
from an RCA and labeled in accordance with the On-site Transportation of Radioactive and Hazardous
Materials Manual (Reference 6.8). Copies of the documented survey regulls will be turned over to -
Waste Operations personnel. Completion of the Record of Property Leaving an RCA (Form 3.2A) is ‘

not required for waste and material containers transferred to Waste Operations. .

. 54.0  The radiation and contamination limits for drums and boxes transferred to Waste Operations are as
follows: |
Contamination Removable Total Fixed-Plus Removable
Alpha 20 dpm/100 cm® 250 cpm with Ludlum 12-1A
Beta/Gamma 200 dpm/100 cm? Not applicable
Radiation Contact Ag' 1 Meter
Gamma ' 200 mR /h 10 mR/h

542 Surfg. ce Contamination - Perform surface contamination surveys for ﬁxéd-plus removable alpha by using V

the Ludlum 12-1A. Removable contamination will be determined using the following smear density.
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. Drums - Three smears: one each, taken from the top, bottom, and the side.
e Boxes - Ten smears: two each, taken from the top, bottom, and the sides; ‘and one
taken from each end.

543 Gamma Surveys - Using an ion chamber instrument, survey the entire surface of the container (top, -
sides, ends, and bottom). Additional readings will be taken at 30 cm and one meter from the point of
the highest surface reading.

5.43.1 Background radiation levels should not exceed 0.5 milliroentgen (mR/h) in the survey area, and will be -
subtracted from measured levels before recording.

544  Survey Results
If survey results exceed the above limits, notify the SSO.

545  If survey results are within the limits of section 5.4.1, complete the green portion of the Material
Transfer Tag (RF-13070, Form 3.2C) and note, in the yellow portion, that the item is radioactive
material. Specify any precautions to be taken during transportation.

5.5 Laundry - Laundry (protective clothing and réSpiralors) leaving an RCA for cleaning and re-issue, will
be surveyed, bagged, packaged, and labeled with a Material Transfer Tag and a Conditional Release Tag
(Forms 3.2C and 3.2E). In addition, the exterior surfaces of the outmost packaging will be less than the
limits for surface contamination specified in section 5.2.2.

55.1  Laundry will not be released for unrestricted use, unless surveyed and released in accordance with

sections 5.1 and 5.2.
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5§52  Completion of the Record of Property Leaving RCAs (Form 3.2A) is not required for laundry.
553 Contaminated laundry will be disposed of as low level waste (LLW) and will not be sent for
laundering/dccontamination (Reference 6.9).
6.0 REFERENCES
6.1 RE-1003, Evaluation for Release of Property
62 DOE Order 5400.5, Radiation Protection of the Public and the Environment
63 Environmental Management Radiological Guideling Number 3.1, Performance of Surface Contamination
Surveys : : ‘
6.4 Environmental Management Radiological Guideline Number 6.5, Use of the Bicron Frisk-Tech with the 1
A-100 and B-50 Detectors ‘
6.5 Environmental Management Radiological Guideline Number 1.3, Posting of Radiation Protection
Requirements
6.6 HSP 18.10, Release of Propcrly for Conditional and for Unrestricted use
6.7 HSP 1802, Personnel Contamination Control Requirement for Radiologically Controlled Area
6.8 On-site Transportation of Radioactive and Hazardous Materials Manual
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6.9 EMD SOP FO.6, REV. 1, Handling of Personal Protective ‘Equipm'cnt

7.0 FORMS -
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FORM 32A

RECORD OF PROPERTY LEAVING RADIOLOGICALLY CONTROLLED AREAS (RCAs)

Locaiion *Total Fixed + Removable * Unconditional & Conditional or
item| Property | User Name Instrui # Special -Surve Type of Emp. No.
No. | Description | Destination Frisk-Tech | SAC| BC Type # Removable *TF+R Release Name
Identificaion| Recepient A-1001B8-50} 4 | 4 Beta/ '| Aipha| Beta/ |Alpha| (Check One) |Signature:
Name Garmma Gamma Uncgnd. and. Dae
Comments: SO Reviews
SSO Signature
Date !
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RADIOLOGICAL DOCUMENTATION, LABELING AND TAGGING REQUIREMENTS
FOR PROPERTY LEAVING AN RCA

FORM 32B

REQUIREMENT
fecord {materiat Property Property Property Label .
of . Trasfer Relesse Cordition Release or Tag
Property Teg Approvel Releese Evalustion 1AM
Lesvirng For Teg (RE1003) EMRG 13
the funrestricted
RCA Use
Teg/Label
{ITEM
A, 1tems weeting Relesse Criterin

1. Items routinely hand No No No No No - No
carried into the RCA
(i.e., pagers,paper-
work, jewelry, radio,
etc.)

Z. Equipment,material Yes Yes Yes N/A {Note 1) No
parts not routinely
hand carried into
the RCA

B. ftems wot ing Rele riteri

1. Item routinely hand Yes Yes N/A Yes N/A Yes
carried into the RCA {Note2) (Note3)
(1.e.,pager,paperwork
jewelry,radio,etc.)

2. tquipment,material Yes Yes N/A Yes N/A Yes
parts not routinely (Note3)- .
hand carried’into
the RCA

3. Controlled laundry No Yes N/A No N/A Yes
(coveralls,respirators, (Noted)

4, Waste & material No Yes N/A No N/A Yes
drums/crates (Noted) (Noted) (NoteS)

5. Air sample filters No No N/A No N/A No
(When hand carried
by an HSS)

WOTE 1 Required if all surfaces were not accessible for survey, for itess with the potentiai for rediosctive msterisl
distributed within its metrix (oil, liquid), for items with other than original msnufacturers coetings. .

NOTE 2 Unless approvel to hand carry the item is granted by fediological Engineering, end criticality Engineering as required.
approval by Traffic is required ocutside the PSZ.

WOTE 3 Radiclogicel Operations Supervision or Radiological Engineering approvsl is required for Conditional Release of Property

to any sres other than sn RA.

WOTE & Only if being transferred directly to the Laundry or Veste Operations custody.
Otherwise, document and tag in eccordance with 8.1 above.

WOTE S Label/Tag is supplied by the operating growp.
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L S
v

ONDITIONA E ONLY

The above described item(s) was approved for noncontrolled
transfer on the Rocky Flats Piant site only, in accordance
with HSP 18.10.

Approval Signature of Radiation Protection Employee #

NOTE: Recipient May Remove Tag Upon Receipt.

The above described item(s) was approved for controlled
transfer on the Rocky Flats Plant site only, in
accordance with HSP 18.10.

Approval Signature of Radiation Protection Employee #

®) RADIOLOGICAL HAZARDS
AND
@) RADIOLOGICAL CONTROLS

are listed on the reverse of this tag.

intélining Control of the AlOVe Described ftem
nsiility of the Custd .

FORM 3.2C




FORM 3.2C (Continued)

Survey Record Item No.

Removable Contamination a A dpm/100 cm:
' B~y dpmv/100 cm

il Fixed & Removable
Contamination a dpm/100 cm?
B-vy dpmv/100 cm?
Gamma Dose Rate @ 30 cm mR/hr
Neutron Dose Rate @ 30 cm mremvhr

Employee #

BOGICAL GONTROLS

O Controlled Use in RCA (HSP 18.10)

G

Q Control Procedure Accepted (HSP 18.10)
Procedure No.

. O Daily Survey Required (ROt 3.02)

G Transfer Between Radiological Areas (HSP 18.10)

TS
¥

£

&)

0O Containment Accepted (HSP 18.10)
O Controlled - Unable to Survey (HSP 18.10)

O Containment Accepted (HSP 18.10)

BTN
b

» Q Contro! Procedure Accepted (HSP 18,10)
' Procedure No.

Ay

O Daily Survey Required (ROI 3.02)

———

O Radiological Engineering Concurrence

Radiological Engineér Signature  Employee #




FORM 3.2D

|
|

PROPERTY RELEASE APPROVAL FOR UNRESTRICTED USE

ITEM NO.

PROPERTY RELEASE-A#PROVAL
FOR UNRESTRICTED USE

DATE SURVEYED
'HSS SIGNATURE .

SSAN OR EMP. NO.
PROPERTY DESCRIPTION




PROPERTY. CONDITIONAL RELEASE

. FORM 32E

ITEM NO.

PROPERTY CONDITIONAL RELEASE

RELEASED TO: - | l
‘ ORGANIZATION | _ LOCATION | NAME

DATE/TIME OF SURVEY .

HSS SIGNATURE/ SSAN OR EMP. NO.

PROPERTY DESCRIPTION

SPECIAL PRECAUTIONS

APPROVAL:

SIGNATURE  ENVIRONMENTAL MANAGEMENT RADIOLOGICAL ENGINEER (EMRE) SSAN OR  EMP. NO.




. _ A , FORM 32F
. 'PROPERTY RELEASE. EVALUATION

" ITEM NUMBER .
PART 1 - (From Record of Property Leaving The RCA)

Description of Property to be Released

PART 11

A. Propert& History

Date:

B. User/Sender: ' , Extension:
Signature tmployee No. Page No.
. PART 111
A. Radiological Engineering Evaluation
B. Survey/Sample Methods to be Used
C. Release Criteria
D. Evaluated By: Date:

. Radiological Eng.: Signature Empioyee No. Extension:
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20 PURPOSE

30

4.0

4.1

42

43

44

50

5.1

To provide requirements for the handling of radioactively contaminated dosimetry and security badges.

SCOPE

" This instruction provides the requirements for the decontamination or disposition of contaminated body

dosimetry badges and security badges, and for the documentation of badge contamination.
GENERAL

Decontamination of Badges - Employees should be requested to make a reasonable effort to

decontaminate their assigned badges.

Contaminated Badges - Plant Protection is responsible for verifying the disposal of contaminated security

badges and for escorting employees needing a replacement security badge.

Dosimetry Badge - Employees will not be permitted in-a Radiologically Controlled Area (RCA) without
proper dosimetry badge(s).

Contamination Limits - Contamination limits are specified in Environmental Management Radiological
Guideline Number 3.2, Survey Requirements for Conditional and Unrestricted Use (Refércncc 6.1).

INSTRUCTIONS
Specific Contamination of Badges - Detectable contamination observed on dosimetry and/or security
badges of personnel exiting from radiological areas, or contamination on dosimetry badges from the

badge-change cases, will be handled in a manner specific for each badge.
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52 ntaminated Panasonic Body Desim Iges - Contaminated Panasonic body dosimetry badges

521

522

523

524

525

52.6

53

§3.1

{

will be handled in the following manner:
Have the employee wipe the outside of the badge with a Kimwipe moistened with water or alcohol.

Resurvey the badge. If contamination has been reduced to backgrbimd levels, return the badge to the

employee or the badge-change case.
If the badge is still contaminated, open the badge and remove the dosimeter cartridges (Figure 3.5B).

Arrange for the employee to decontaminate the badge. If the badge cannot be completely
decontaminated, contact the Environmental Management Radiological Engineer (EMRE) for guidance

and a replacement badge.

Survey the cartridges and, if no contamination is detected, enclose in a plastic bag marked with the
employee’s name and employee number or social security number. If the employee is present, instruct
the employee to take the bagged cartridges to EG&G External Ddsimetry and request that a new badge
be issued and the bagged cartridges inserted. If the employee is not present, place bag in the badge-
change board with notification to obtain a new badge from External Dosimetry and insert the bagged

cartridges.

If the dosimetry cartridges are contaminated, enclose in a plastic bag marked with the employee name

and number and contact the EMRE for guidance.
Contaminated Security Badges - Contaminated security badges will be handled in the following manner:

Have the employee wipe the outside of the badge with a Kimwipe moistened with water or alcohol.

(4006-123-0020) (EMRG 3-5) (12:05-91) (3:25pm)lmb




HANDLING OF CONTAMINATED DOSIMETRY/SECURITY BADGES

EG&G ROCKY FLATS PLANT - Manual: OPS
EM RADIOLOGICAL GUIDELINES Guideline No.: 35
' ' : Page: 4dof4

' Effective Date: December 6, 1991

Category 2 _ Organization: Environmental Management
532  Resurvey the badge. If contamination has been reduced to background levels, return the badge to the

533

534

535

5.4

6.0

6.1

6.2

63

7.0

employee.
If the badge is still contaminated, place it in a plastic bag.
Mark the contamination level on the bag.

The Site Safety Officer (SSO) will notify and request Plant Protection to visually verify disposal of the
badge in a manner consistent with the disposal of contaminated radioactive waste. Plant Protection will

also escort the employee to obtain a replacement badge.

Documentation of Badge Contamination - Every occurrence of badge contamination will be documented
in a Radiation Deficiency Report in accordance with Environmental Management Radiological
Guideline Number 10.1 (Reference 6.3). '

REFERENCES
Envirgnmental Management Radiological Gui gglme Number 3.2, Survey Requirements for Conditional

and Unrestricted Use

Environmental Management Radiological Guideling Number 6.3, Performance Checking and Operation

of Alpha-Scintillation Smear Counting Instrumentation

Environmental Management Radiological Guideline Ngmbg 10.1, Radiological Deficiency Reporting
Program
FIGURES |
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FIGURE 3.5B
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2.0 PURPOSE

3.0

40

4.1

4.2
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.To provide the requirements for performance tests and operational checks for radiation survey

instruments.
SCOPE

This instruction defines the method for performance testing and operational checking of the Ludlum
Model 12-1A and Model 31 Survey Instruments, performance and operational criteria, and the
documentation of test results. Equivalent instruments may be used. The Health Physics
Instrumentation Committee will detcrmili_c if a given instrument is equivalent. Procedures detailing the
use of proposed equivalent instruments, inéluding information regarding non-routine maintenance,/ repair

facilities to be used, will be prepared and submitted to the Health Physics Instrumentation Committee.

GENERAL

Servicing Instruments with Expired Calibration Dates - Any instrument with an expired calibration date

will be transferred to Radiation Instrumentation or a certified calibration facility for servicing.

Additional Servicing of Instruments - The Site Safety Officer (SSO) and Health and Safety,'Specialist
(HSS) are permitted to replace defective batteries, cables, probes, and mylar in the' Model 12-1A and
Model 31 survey instruments. All other instrument servicing will be referred to Radiation

Instrumentation or a certified calibration facility.




PERFORMANCE TEST AND OPERATIONAL CHECKS FOR LUDLUM MODEL 12-1A
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5.0 INSTRUCTIONS

51  Ludlum Model 12-1A and Model 31 Instruments - All Ludlum Model 12:1A and Model 31 survey

52

52.1

53

531

532

instruments (or their equivalents) will be operationally checked and performance tested before use, as
specified in this guideline,

i
Visual Checks - The calibration label of each instrument to be used or tested will be visually checked

to ensure the due date of calibration has not expired.

A visual inspection will be performed before using the instruments. This will include checking the

cables, probes, meter faces, switches, and mylar for damage.
Operational Checks - The following operational checks will be conducted for each instrument:

A battery check will be conducted before each intermittent use of an instrument. Set the selector switch
to the BATTERY position. The meter needle will come to rest over the meter scale area marked BAT
TEST if the batteries are satisfactory.

The selector switch will be reset to the X1000 scale and the HV test button depressed for the Model
12-1A. The meter will read between 1.6 and 1.8 on the bottom scale if the battery supply is adequate.

. Replace the batteries and test the instrument again, if either of the tests outlined in °
sections 5.3.1 and 5.3.2 indicate the batteries are inadequate. Instruments showing
inadequate battery check results will be returned to Radiation Instrumentation or a

certified calibration facility.
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533 Instrument operation will be verified with a check source at the start of each job for which the

instrument is used. The following method (or equivalent method) may be used to complete the '

operation check:

A plutonium-239 or similar source, approved for use by Radiological Engineering

(RE), will be used with the Model 12-1A alpha instruments, and a strontium/yttrium-

90 or similar source will be used with the Model 31 beta instruments

. Instrument operation will be observed by holding the instrument probe against the

check source

. A positive deflection of the meter needle of *+ 20% of source value indicates

instrument operation

. Non-operating instruments will be returned to Radiation Instrumentation or a certified
calibration facility |

5.4 Performance Tests - A performance test to verify calibration of survey instruments will be performed

before each day of instrument use and following the replacement of batteries.

5.4.1  Checking of the instrument calibration label and batteries will follow the requirements outlined in
sections 4.2, 5.3.1, and 5.32. The serial number of the instrument, due date of calibration, date/time,
and HSS name and employee number or social security number will be recorded on the Daily Source

Check Log specified for each instrument.

542  Readings of the Model 12-1A will be obtained for the source and instrument range selections.

(4006-123-0024) (EMRG.6-1) (12-23-91) (6:09pm)lmb
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544

Meter readings will be recorded on the "Ludlum Model 12-1A Daily Source Check Log
(Form 6.1A)

The serial number and standard calibration value of each source will be recorded on

the source check logs

A percent exror will be calculated for each scale reading

543  Readings of the Model 31 will be obtained and recorded for the source value.

With the selector switch set to the X1 scale in the "S" (slow) response mode, obtain

and record a background reading taken away from the source
With the instrument set at the X1 range; place the beta/gamma source on the probe

Allow approximately 10-15 seconds for the meter response to stabilize before taking

a reading of the meter

Subtract the background reading from the source reading and record the result on the v
Ludium Model 31 Daily Source Check Log (Form 6.1B)

The serial number and standard value of each source will be recorded on the source
check log ‘

A percent error will be calculated for each scale reading

Instruments with errors outside a = 20% range for any scale are not within an acceptable tolerance level

and will be returned to Radiation Instrumentation or a certified calibration facility.
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545  The Daily Source Check Logs will be checked to show whether or not instrument performance is within

5.4.6

55

5.5.1

6.0

tolerance levels.

Instruments for which test results differ by more than *20% will be transferred to Radiation
Instrumentation or a certified calibration facility. This finding and the action taken will be noted in the

Instrumentation Field Log Book.
Instrument Failure - For jobs requiring frequent HSS coverage, or job conditions adverse to instrument

performance, a replacement probe and cable for the instrument may be carried by the HSS to the job

site and installed on the instrument when it fails to operate.

The replacement probe and cable will have been performance tested with the instrument meter as per

section 5.4 before use

FORMS
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DAILY SOURCE CHECK LOG

ORM 6.1A

ACCEPTANCE CRITERIA + 20% SOURCE 10# START DATE
LOWER LIMIT (DPM) Ludlium 12-1A 1SOTOPE END DATE
UPPER LIMIT (DPM) PROJECT # ACTIVITY (DPM)
METER DETECTOR CALIBRATION | CALIBRATION | BATT. | . Hv CAL. scR B8KG. CR NET CR oBSERVED | mToL | Emet,
DATE SIN SIN DUE DATE DUE DATE | CcHECK FACTOR 1cPM) {CPM) (CPM) ACTIVITY YIN INIT.
METER DETECTOR (OPM)

—

e

entDAC COAC




FORM 6.1B
ACCEPTANCE CRITERIA % 20% DAIL Y SOURCE CHECK LOG SOURCE ID# START DATE
LOWER LIMIT (DPM} Ludlium Model 31 1SOTOPE END DATE
UPPER LIMIT (DPM) PROJECT # ACTIVITY (DPM)
. METER DETECTOR CAUBRATION | CAUBRATION | BATT. | Hv CAL, SCR OBSERVED EMPL.
DATE SIN SIN DUE DATE DUE DATE | CHECK FACTOR cPm) ICPM) (cPM) ACTIVITY YN INIT.
METER DETECTOR '

(DPM)

“"1




FORM 6.1C
ACCEPTANCE CRITERIA + 20% DAILY SOURCE CHECK LOG SOURCE ID# START DATE
LOWER LIMIT (DPM) : Ludlium Model 3 ISOTOPE END DATE
UPPER LIMIT (DPM) PROJECT # ACTIVITY (DPM) :
METER DETECTOR CALIBRATION | CALIBRATION | BATT. | HV CAL. SCR BKG.CR | NETCR 0BSERVED | WToL | empL.
DATE SIN SIN DUE DATE OUE DATE | cHECK FACTOR {CPM) (cPM) (CPM) ACTIVITY YN INIT,
METER DETECTOR (DPM) .
o— ——————————————————————
___,—————J__.___,_‘L————-— —




&y

PERFORMANCE CHECKING AND OPERATION OF THE EBERLINE SAC-4 ALPHA-SCINTILLATION
SMEAR COUNTING INSTRUMENTATION

EG&G ROCKY FLATS PLANT _ Manual: 3.21000-OPS-EMRG
EM RADIOLOGICAL GUIDELINES Guideline No.: 6.3, R.0
: Page: lof?7 -
_ Effective Date: - December 6, 1991
Category 2 Organization: Environmental Management
TITLE: Approved By:

PERFORMANCE CHECKING AND OPERATION OF
THE EBERLINE SAC-4 ALPHA-SCINTILLATION qz.»
SMEAR COUN'HING INSTRUMENTATION

CONTROLLED DOCUMENT

ENV‘RO}\E}S}E‘ST— ROCKY FLATS PLANT (R:mcd-uuon Programs.) (Date)
AL MANAGEMENT DEPARTMEN
’ 2. %%ﬁ (/¢ 72
vhls 15 Q RED S?Omp Envirc al Operations Manag (Date)
o
1.0 - TABLE OF CONTENTS Page
1.0 TABLE OF CONTENT S & ... ittt e e e e et e ettt et e 1
20 PURPOSE .. i e e e e e e e e e e e 2
3.0 SCOPE ... it i e @ e e e e e 2
40  GENERAL ....... R A SR e 2
41 SERVICING OF ALPHA-SCINTILLATION COUNTING INSTRUMENTS ......... 2
5.0 INSTRUCTIONS .. e et et e et e et 2
51 BACKGROUND COUNT RATE ... .. it it it e iaieeen e, 2
52 OPERATION OF THE ALPHA-SCINTILLATION COUNTING INSTRUMENT ..... 5
6.0 REFERENCES .. . ... ittt e i iiieeee s e e et 7
70 FORMS i e e e 7

(4006-123-0021) (EMRG.6-3) (12-24-91) (12:33am)
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20 PURPOSE

3.0

4.0

4.1

5.0

5.1

To specify the requirements for performance testing and operation of alpha-scintillation smear counting

instrumentation. .
SCOPE » ’

This instrumentation provides the requirements for performance testing and operation of the Eberline
SAC-4 alpha-scintillation smear counting instrumentation and documentation of test and assay results.
Equivalent instruments may be used. The Health Physics Instrumentation Committee will determine

if a given instrument is equivalent. Procedures detailing the use of proposed equivalent instruments,

including information regarding non-routine maintenance/repair facilities to be used, will be prepared

and submiited to the Health Physics Instrumentation Committee.

GENERAL

Servicing of Alpha-Scintillation Counting Instruments - All servicing of alpha-scintillation counting

instruments will be referred to Radiation Instrumentation, the equipment vendor, or the owning’

Subcontractor.
INSTRUCTIONS

Background Count Rate - Prior to use of alpha-scintillation couhting instruments on each shift, the

average background count rate will be determined and a performance test conducted.

5.1.1  The calibration label will be visually checked to ensure the due date of calibration has not expired.

(4006-123-0021) (EMRG 6-3) (12-05-91) (10:40pm)
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512 Determine the instrument background count rate by completing the following steps:

. Open the sample drawer and carefully wipe the top of the drawer and planchet area
using cotton swabs or kiniwipes moistened with alcohol. Dispose of these materials

in the Radioactive Waste receptacle.

o Place a clean smear on the sample tray with tweezers. The smear must remain flat in

the sample tray while closing the drawer.

. Set the control switches of the SAC-4 counter as follows:
(1) Power . - ON
(2) Minutes 10 '
(3) Multiplier x1

(4) Count Mode TIMED
Note: Ensure the instrument power is turned on, at least 10 minutes before operation.
. Press the START/RESET button. The counting lamp will be illuminated.

. At the completion of the count time, divide the total counts by 10 to determine the

average background count rate. .

. If the average background count rate is less than 1 cpm, record the value on the
Performance Test Log Sheet (Forms 6.3A, 6.3B, 6.3C).

. Record the time of the background determination and the employee number or social

security number in the space provided on the log sheet.

(4006-123-0021) (EMRG.6-3) (12-05-91) (5:01pm)
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. If the determination is equal or greater than 1, repeat the steps in the background

guideline in section 5.1.2. If the second determination remains equal or greater thiu_l

1, do not use the instrument and notify the Site Safety Officer (SSQ).

8513  Determine the percent error .using a calibrated plutonium-239 (Pu-239) alpha source or similar

calibrated alpha source, approved for use by Radiological Engincering (RE).

. Ensure the source has a current calibration label and that the source value is not less

than 15,000 disintegrations per minute (dpm).

Record the serial number of the source on the Performance Test Log Sheet in the
space labeled SRC S/N.

Record the Certified Standard Laboratory (CSL) activity of the source on the log sheet
in:thc space labeled VALUE. The CSL-certified activity is appropriate only for
RFP-certified sources. Sources that aré not RFP-certified will bave other certification
sources. The certified facility will be recorded on the Performance Test Log Sheet

when non-RFP certified sources are used.

Open the sample drawer and carefully place the .alpha source, activity side up, in the

middle of the sample holder. .
. Close the sample drawer.

. With the count mode set to one minute, and all other controls set as per section 5.1.2,

press the START/RESET button. The counting lamp will be illuminated.

(4006-123-0021) (EMRG.6-3) (12-23-91) (6:11pm)
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When the counting lamp is no longer lit, record the counts per minute (cpm) on the
log sheet in the space labeled SOURCE CPM. ’

Determine the percent (%) error of the observed counts compared to the CSL source

standard value per the following:

% Error = (cpm x 3) - CSL Value x 100
CSL Value

NOTE: This percent error has been calculated for the SAC-4, if you are using an

equivalent instrument, refer to the manufacturer’s specifications.

Record the % error on the log sheet and plot ‘this value on the Smear Counter ,

Performance Chart (Form 6.3D).

The SSO will review and approve of each shift record of performance testing. These

records will be available in the project files for review by Radiological Engineering.

If the % error does not lic within the * 20% range on the chart, do not use the
instrument and notify the SSO.

Remove the source from the sample holder and return it to the designated storage

location.

52 Operation of the Alpha-Scintillation Qggn;mg Instrument - Normal operation of the alpha-scintillation

counting instrument wxll be as specified.
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Verify that the electrical power to the instrument has been on for 10 minutes.

Set the instrument controls as per section 5.1.2; however, one-minute counts will be

obtained for routine smear counts unless a longer count time is directed by the SSO. -

Pull the sample drawer opén until fully extended and place the smear to be evaluated

in the center of the sample holdér, activity side up.

Ensure the sample is a flat as possible to prevent contamination of the detector

window. Carefully close the sample drawer.
Press the START/RESET button.

The instrument will count for the preset time. At the end of the count time, the

instrument readout will display gross counts.

Record the counts per minute and other information on the Gamma and Beta
Contamination Survey Form (Form 1.1B) as required by Environmental Management
Radiological Guideline Number 3.1 (Reference 6.1).

Open the sample drawer and dispose of the smear in the Radioactive Waste

receptacle.
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6.0 REFERENCES

6.1 Environmental Management Radiological Guideline Number 3.1, Performance of Surface Contamination

Surveys

7.0 FORMS
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- - | FORM 63A
PERFORMANCE TEST LOG SHEET
LUDLUM 1000 Start Date
Stop Date
% ERROR = (CPM xé)SLSISALL;aEIUO x 100 .
LOCATION . COUNTER S/N % ERROR
DATE

SRC. S/N SRC. CPM BKG. CPM VALUE DPM I % ERROR TIME EMP. INT.

TESTLOG1.ERCE




. o . ' !RM 638

PERFORMANCE TEST LOG SHEET

LUDLUM 2929 - a Start Date
Stop Date
| % ERROR = (CPM x g)SL%S:\LL;aEIue x 100
LOCATION COUNTER S/N 7 % ERROR
DATE SRC.S/N | SRC. CPM l BKG. CPM | VALUE DPM | % ERROR TIME | EMP.INT.
S Sl R B e S |

TESTLOG3.ERCE
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.. FORM 63D

SMEAR COUNTER PERFORMANCE CHART

BUILDING _ LOCATION
DATES FROM: / / TO: S/

X 2% == —— =
S == S e e =t=w .
L= === e ===
E. 1C = — === -—-;L == =
S == ‘ e
W = =
a - — —
- - w
25 = = = "__ == = |
=25 == = — A === +
/ /J IJ J ) IJ IJ ) IJ /J J J J J J /J /J IJ IJ /J IJ

V4 / / / I I rd rd P4
// / / / l / / I / / / / / / , /’
// // / / I I’ I/ /l I/ /’ / / / l’ ’ / /’»
// V4 Vd / / / I / rd Vd pd P d rd V4 4 Vd 7/ /
, ,/ ,: Ud , / I ,/ / // ,/ // V4 rd / / / I / // //
ORI '” PP RO PR P 0 R R D
SMEAR CCLU:TER NUMBER: B
M = MICS. = = DAYS. P = BuS DATE FORMAT: MM/DD/Y® |

ENTER 0T 2 DATZ EESICE M, D, P( ACCEFTABLZ LIMITS ARE WITHIN +/- 20%
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=S8mear Survey Location
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Page of

FORM 1.1B
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2.0

3.0

4.0

5.0

S.1

511

PURPOSE

~

This procedure pfovides the requirements for the performance testing, operation, and use of the
Eberline BC-4. '

SCOPE

This procedure provides insfructions on performance testing, oi)eration, use, and documentation of
results when using the Eberline BC-4." Equivalent instruments may be used. The Health Physics
Instrumentation Committee will determine if a given instrument is equivalent. Procedures detailing the
use of proposed equivalent instruments, inclﬁding information regarding non-routine maintenance /repair

facilities to be used, will be prepared and submitted to the Health Physics Instrumentation Committee.
GENERAL

The BC-4 has been modified to be insensitive to alpha radiation; therefore, the results obtained with
the BC-4 will be reported in dpm/100cm? beta equivalcnt. All servicing will be referred to Radiation

Instrumentation, the equipment vendor, or the owning Subcontractor.

INSTRUCTIONS

Conducting Background Count Rate and Performance Test - Prior to first use on each shift, the

background count rate of each instrument will be determined and a performance test conducted.

The calibration label will be visually checked to ensure the due date of calibration has not expired. If
calibration due date has passed, refer the instrument to Radiation Instrumentation, the equipment

vendor, or the owning Subcontractor for servicing.
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5.12  Inspect the instrument for any physical damage that could effect its operations. If questioxiable, notify

SSO.

5.13  Ensure that the instrument is connected to a power source 110 VAC/60 Hz.

5.14  Determine the instrument background count rate by completing the following éteps:

. Open the sample drawer and carefully wipe the top of the drawer and planchet area

using cotton swabs or kimwipes moistened with alcohol. Dispose of these materials

in the Radioactive Waste receptacle.

. Place a clean smear on the sample tray with tweezers. The smear must remain flat in

the sample tray while closing the drawer.

. Set the control switches of the BC-4 counter as follows:
(1) Power ON
(2) Minutes 10
(3) Multiplier x1
(4) Count Mode TIMED

Note: Ensure the instrument power is turned on, at least 5 minutes before operation.

. Press the START/RESET button. The counting lamp will be illuminated.

. At the completion of the count time, divide the total counts by 10 to determine the

background count rate, in counts per minute (cpm).
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If the background count rate is between 25 and 60 cpm, record the value on the
Performance Test Log Sheet (Form 6.4A).' An acceptable background is between 25
and 60 cpm.

Note: Background levels may vary depending on location; background levels outside

the range of 25 to 60 cpm may not be an instrument problem. =

Record the time of the background determination and the employee’s initials in the

space provided on the log sheet.

If the determination is equal to or greater than 60 cpm, or equal to or less than 25
cpm, repeat the steps outlined in section 5.1.4. If the second determination remains
less than 25 cpm, or greater than 60 cpm, do not use the instrument and notify the Site
Safety Officer (SSO).

5§15 Determine the performance test percent error using a thin substrate Certified Standard Laboratory

(CSL) SrY-90 beta source. The SrY-90 source should be nominal activity 20,000 disintegrations pé;

minute (dpm). The CSL-certified activity is appropriate only for RFP-certified sources. Sources that

are not RFP-certified will have other certification sources, which may include Radiological Engineering-

approved sources. The certified facility will be recorded on the Performance Test Log Sheet when non-

RFP certified sources are used.

!

Ensure that the source has a current calibration label.

Record the Chemistry Standards Lab Number or the assigned source number on the
Performance Test Log Sheet in the space labeled SRC S/N.
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!

Record the CSL activity of the source in dpm according to month of use, on the log
sheet in the space labeled VALUE.

i

Open the sample drawer and carefully place the beta source, activity side up, in the
middle of the sample holder.

Close the sample drawer.

With the count mode set to one minute and all other controls set as per section 5.1.4,
press the START/RESET button. The counting lamp will be illuminated.

When the counting lamp is no longer lit, record the cpm on the log sheet in the space
labeled SOURCE CPM.

Determine the percent (%) error of the observed counts compared to the CSL source

standard value (from the chart) per the following:

% Error = (Net (cpm) + 0.33) - CSL (dpm) x 100
CSL (dpm)

Note: Efficiency is 0.33 for this instrument (other efficiencies are appropriate for

- equivalent instruments).

Net (cpm) = Gross (cpm) - BKG (cpm)

Record the % error on the log sheet and plot this value on the Smear Counter
Performance Chart (Form 6.4B).
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52

The SSO will review and approve each shift record of performance testing. At the énd
of each week, final review of both sides of the Performance Test Log Sheet will be
approved and signed by a SSO. These forms will be available in the project files for
review by Radiological Engineeriné.'

If the % error does not lie within the + 20% range on the chart, do not use the
instrument and notify the SSO. »

Remove the source from the sample holder and return it to the designated storage

location. .

QOperation of the Beta Smear Counting Instrument - Operation of the beta smear counting instrument

when counting smears will be as follows:

Ensure the instrument power is turned on, at least 5 minutes before operation.
Set the instrument controls as per section 5.1.4;however, one-minute counts will be
obtained for routine smear counts unless a longer count time is directed by the SSO

or Radiological Engineering.

Pull the sample drawer open until fully extended and, using tweezers, place the smear

to be evaluated in the center of the sample holder, activity side up.

Ensure the sample is as flat as possible to prevent contamination of the detector

window. Carefully close the sample drawer.

Press the RESET/START button.
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. The instrument will count for the preset time. At the end of the count time, the

instrument readout will display gross counts.
. Perform the following to determine the dpm value for the smear.

dpm = coun ross-Instrumen kground per shi

count time in minutes x efficiency

this reduces to:

dpm = CPM (net)
efficiency

Note: Efficiency is 0.33 for this instrument (other efficiencies are appropriaie for -

equivalent instruments).

. Record the dpm smear value and other information on the Radiation Monitoring
Survey Data Form as required by Environmental Management Radiological Guideline
Number 3.1 (Reference 6. 1)

) Open the sample drawer and, using tweezers, dispose of the smear in the Radioactive

Waste receptacle.
. Repeat the above steps for all smears to be counted.

83 Smear Completion - When finished counting all smears, wipe the sample tray area and perform a one-
minute count. The results in CPM will not be greater than +20% of the daily background CPM value
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as recorded on the Performance Test Log Sheet. If the CPM value is greater or less than the +20%
after a second one-minute background count, repeat the 10-minute background check. If the
background doesn’t meet specifications; notify your SSO and refer the instrument to Radiation

Instrumentation, the equipment vendor, or the owning Subcontractor for servicing.

6.0 REFERENCES

6.1 Environmental Management Radiological Guideline Number 3.1, Performanpc of Surface Contamination

Surveys

. 7.0 FORMS
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% ERROR = (cpy 231 CSLvatuo x 100
LOCATION COUNTER S/N % ERROR
% ERROR TIME EMP. INT.

DATE | SRC. S/N SRC. CPM | BKG. CPM
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.FORM 64B .

SMEAR COUNTER PERFORMANCE CHART -

BUILDING LOCATION A\ (\

DATES FROM: : /

/\i\( 1)

] U \\T

15 —

‘\\

10

e

/’\A

,4
L~
Y

-10

-1
-20

PERCENT ERROR
s
\A

/// 111111

M1 DI PI M2 D2 P2 WO D3 P M4 D4 P4 or °P7
SMEAR COUNTER NUMBER: _ ~ DATE FORMAT MMIDDIYﬁ
M= Mids, D = Days, P= PM's . ' : . Acceptable limits are within +/- 20%

Enter Initial and Date Beside (M, D, P)
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20 PURPOSE

3.0

4.0
41

4.1.1

To provide the requirements for operational checks and use of the Bicron Frisk-Tech Ratemeter Scaler
with the Bicron A-100 Alpha Detector or B-50 Beta-Gammer Detector. ’

SCOPE

This instruction defines the requirement for operation and use of the Bicron Frisk~Tech Ratemeter
Scaler with the Bicron A-100 Alpha Detector or Bicron B-50 Detector. Routine instrument use and
survey techniques to release property for unrestricted use are specified in this guideline. Performance
of an instrument response test is also described. Equivalent instruments may be used. The Health
Physics Instrumentation Committee will determine if a given instrument is equivalent. Procedures
detailing the use of pi'oposed equivalent ‘instrumcn'.ts, inéiuding information regarding non-routine
maintenahce/repair facilities to be used, will be prepared and submitted to the Health Physics

Instrumentation Committee.

GENERAL

Description

The Bicron Frisk-Tech is a ratemeter/scaler that can be used as a portable (DC) or stationary (AC)
instrument. The life of a battery charge is appfoximately 50 hours. Batteries require approximately 16
hours to recharge. Recharging occurs whenever the unit is connected to AC power. The display
provides a linear scale of 0-500 counts per minute (cpm) with selectable mulﬁpliers of x1, x10, x100 and
x1000. A six decade liquid crystal dis'play is provided for operation in the scaler mode. The instrument
provides an audible and visual alarm which is adjustable from 10% to 130% of full scale. Instrument
résponse time may be adjusted on the front panel from 2 to 20 seconds. A front panel AC power

indicator is provided.
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412  The Bicron A-100 is a zinc sulfide alpha detector with a sensitive area of 100 cm®. The A-100 has no

413

414

42

42.1

422

423

424

42.5

5.0

gamma sensitivity up to approximately 1 Roentgen per hour (R/h).

The Bicron B-50 is a plastic scintillation beta/gamma detector with a sensitive area of 50 cm®. The B-50

has a gamma sensitivity of approximately 3,600 counts per minute, milliroentgens per hour (cpm/mR /h).

Headphones are available for optional use.

1

Precautions and Limitations
The detector should always be stored with its protective cover in place to prevent window damage.

Each detector/meter combination has been calibrated as a unit. Detectors and meters are not

interchangeabie (power cords are the only interchangeable parts).

Care should be exercised during surveys to avoid objects (i.e., sharp, protruding etc.) that can damage

the detector window.

Any required instrument maintenance will be referred to Radiological Instrumentation, a certified

vendor, or the Subcontractor for service.

The Frisk-Tech power switch should always be switched to OFF prior to connecting or disconnecting

the detector cable.

INSTRUCTIONS

5.1 Operational Checks - the following checks will be performed prior to instrument use:
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5.1.1  Inspect the instrument and cable for physical damage that could affect its operation.
5.12  Verify that the daily performance test has been documented for the instrument in the Performance Test
Log. '
513  Check the calibration label to ensure calibration has not expired.
5.14  Verify the detector/instrument combination is a calibrated set according to directions on instrument
lable or cable tags, as applicable.
515 Ensure the detector is labeled with the 4 x detector efficiency and a scaler factor is listed on the
scaler/ratemeter.
5.1.6  Perform a battery check and ensure the instrument indicates in the BAT OK region.
5.1.7  Perform a response test to verify proper instrument operation. ;

. Set instrument controls to the position listed:
. Power ON
Rate Meter x1
Response * ~  Slow
Speaker Pulse/Alarm
Volume . "As desired

(4006-123-0023) (EMRG.6-5) (12-05-91) (5:37pm)imb
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. Remove detector protective cover and hold detector over the check source. Check
sources used: '
A-100 detector - Pu-239
B-50 detector $r-90

. 5.18

52

521

522

523

Note: May also use Rad_iolbgical Enginccring-a“pproved sources.

. Acceptable instrument response is confirmed by an audible increase in count rate and

upscale meter movement

If the instrument fails any of the above checks, affix- a Repair Tag, RF-47200, notify the SSO, procure

another instrument, and repeat above checks.

Performance of Surface Contamination Surveys - Scan - Routine surveys for alpha contamination may

be performed with the Bicron A-lOO detector and beta/gamma surveys performed with the Bicron B-50

detector. These detectors will measure total fixed and removable surface contamination. Smear surveys

are taken in accordance with Environmental Management Radiological Guideline Number 3.1

(Reference 6.4).

Ensure audible response is set to ON and the volume adjusted so as to be heard above area noise levels.
Determine instrument background count rate near the item/area to be surveyed. Alpha background
for the A-100 will be less than 2 cpm and beta/gamima background will be less than 250 cpm for the

B-50.

Set the ratemeter switch (x1, x10, etc.) to yield an on-scale reading based on expected contamination

levels for the area/item to be surveyed.
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524

525

52.6

52.7

528

529

53

Scan the item at a rate of approximately 2 inches per second, holding the detector within approximately
1/8 inch of the surface. ' . .

If an increase in audible response is noted, slow the scan rate to locate the source of the increased

count.

Hold the detector over the area where mcrcascd counts have bcen detected and wait for the mstrumcnt
meter response to stabilize (approxlmatcly 15 seconds for high actmty sources). Determine the count

rate by subtracting the background count rate.
Calculate surface activity in accordance with the following (dpm is "disintegrations per minute"):

dpm = [counts/min (cpm)] - k d counts/min

Detector efficiency (in decimal form)

For the A-100 (100 cm?) detector, the above calculation yields results in dpm/100cm? however, for the
B-50 (50 cm?) detector, the dpm value must be multiplied by 2 to express results in dpm/100cm?.

Document survey results in accordance with Environmental Management Radiological Guideline -
Number 3.1 (Reference 6.4).

Performance of Surveys to Release Property for Unrestricted Use - The Bicron A-100 and B-50
detector, in conjunction with the Eberline SAC-4 and the BC-4 (or their equivalents), are used to

perform surface contamination surveys of property to be released for unrestricted use. The survey
techniques described below will ensure that residual surface contamination at or below the limits
specified in Environmental Management Radiological Guideline Number 3.2 (Reference 6.5) can be
detected.
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53.1  Ensure audible response is set to ON and adjusted so as to be heard above area noise levels.

5§32  Set the instrument controls to the positions listed:

For Surveys:

Power : ON
Ratemeter | . x1

Response | Slow
Speaker Pulse/Alarm
Volume As desired
Scaler Count Time 0.1 minute
(back panel) |

For Background Check, all controis set as listed for surveys above except:

Scaler Count Time 1 minute
(Back panel)

533  Push the meter RESET button to obtain a one-minute background count near the area where the item
is to be surveyed. The background count will be displayed in the LCD scaler window.

5§34  If the alpha background count rate exceeds 2 cpm for the A-100 detector, or the beta/gamma’

background for the B-50 detector exceeds 250 cpm; the instrument and item should be relocated to a

lower background area, shielded, or the detector decontaminated, as appropriate.

Note: Ensure scaler count time control is returned to the 0.1 minute setting upon completion of

background check.
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535  Perform a response test as described in section 5.1.7, before and after each item surveyed, to ensure

proper instrument response.

53.6 Measure the residual contamination on an item by obtaining a series of PAT/Increment counts across

accessible surfaces in increments which correspond to the active area of the detector within the

protective edges of the detector.

Note: For inaccessible surfaces, refer to Environmental Management Radiological Guideline Number

3.2 (Reference 6.5) and RE-1003 (Reference 6.6) for further guidance.

. Remove the protective covering from the detector and position the detector at one
corner so that a systematic pattern of measurements will be obtained over the entire
area of each surface. Adjacent measurements will be overlapped by the dimensions

of the protective edges of the detector ensuring that the surface is covered by the

active detector area.

. A marker may be used to mark and define ea(ih detector PAT/Increment, as

determined by the Site Safety Officer (SSO),' to ensure an efficient survey process.

. The protective edges of the detector will rest on the surface of the item being
surveyed. The detector will be positioned so that surface protrusions do not touch the

mylar covering.

. Set the instrument controls as per section 5.3.2 and obtain a scaler count for each area

in which the detector is placed. The counting cycle is initiated by depressing the meter

reset button. The count light will go out upon completion of count cycle.

53.7 Determine surface activity for the PAT/Incrcmént survey using the followihg calculation:
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5338

539

53.10

6.0

6.1

62

63

64

6.5

6.6

(dpm)/100cm?® = (met scaler counts) (scaler factor)

Record the scaler counts for each PAT/Increment surveyed, and all other required survey data, in

accordance with Environmental Management Radiological Guideline Number 3.1 (Reference 6.4).
Determine if the item or area meets release criteria for total fixed and removable contamination by
comparison of survey results to the limits for surface contamination specified in Environmental
Management Radiological Guideline Number 3.2 (Reference 6.5).

If surface contamination results exceed the limits, notify the SSO for property disposition.

REFERENCES

Bicron Frisk-Tech Ratemeter/Monitor Manual - Technical manual for the Bicron Frisk-Tech

ratemeter/monitor with alarm, Rev. A, 11/88

Bicron B-50 Scintillation Manual - Technical manual for the Bicron B-50 Scintillation probe, Rev.
Original, 7/88 '

Bicron A-100 Scintillation Detector Manual - chhﬂical manual for Bicron A-100 Scintillation Detector

Environmental Management Rgdigl'ggigl g' suideline Number 3.1, Performance of Surface

Contamination Surveys

Environmental Management Radiological Guideline Number 3.2, Survey Requirements for Conditional

and Unrestricted Use

RE-1003, Evaluation for Release of Property (in production)
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4.0

41

42

43

PURPOSE

To provide requirements for the use of the Bicron Field Instrument for the Detection of Low-Energy
Radiation (FIDLER). | |

SCOPE

This guide covers the general use of the Bicron FIDLER to identify low-energy gamma and x-ray
emitting radiation sources and to document survey findings. Equivalent instruments may be used. The
Health Physics Instrumentation Committee will determine if a given instrument is equivalent.
Procedures detailing the use’ of proposed equivalent ihstruments, including information regarding non-
routine maintenance/repair facilities to be used, will be prepared and submitted to the Health Phyﬁics

Instrumentation Committee. : . |

GENERAL

The FIDLER Unit Components - The FIDLER unit consists of a Bicron Analyst meter, equipped with
a scaler option, and a Bicron G-5 thin window scintillation probe connected by a signal cable. This
instrument also includes a Bicron G-5 HV handle and a Rocky Flats Plant (RFP)-designed detector

housing.

Low-Energy Radiation Detection - The use of the FIDLER provides a qualitative indication of the
presence or absence of low-energy radiation sources. Other methods must be used for quantitative

measurements of sources.

Detection of 17 rev X-rays - The FIDLER is set up to detect 17 keV x-rays from transuranics (It may
also be set up to dctect 60 keV gamma photon emissions).
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5.0 INSTRUCTIONS
5.1 Instrument Verification - Prior to using the instrument, perform the following checks: | ' |

e Ensure the iﬁstrumcnt’s calibration due date has not expired.

. Inspect the instrument for physical damage that could affect its operation.

. Ensure that the instrument has successfully passed a performance check within the last
24 hours. The instrumentation department is responsible for this performance check. -

. Perform a battery check and ensure that the needle reads in the BAT OK region.

52 Instrument Failure - If the instrument fails any of the above checks, tag it out of service and refer it to

Radiation Instrumentation, a certified vendor, or the owning Subcontractor for servicing,

. v ) w\

53 Instrument Controls - Set the instrument controls as follows: , \
. |

|

Response Mode ; Slow

Audio - ON . v. L‘
Scale x100 : ' ' \‘
Mode | Channel 1

54 Background Reading - Determine a background reading in the area of use by holding the probe still and
performing a one-minute scaler count. To perform the one-minute scaler count, press the count button.
The red LED lamp will be illuminated, indicating that the scaler is counting, thn the LED lamp goes
out, the count is finished. Record the counts per minute (cpm) from the scaler display located on the
@ - |
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5.6

57

571

58

59

instrument face. The background count should be taken approximately 15 feet from the items to be

.surveyed. When doing a soil surface scan, it is recommended that the background be taken over the

ruts in a gravel road or over a location where the ba_ckground of the soil is known.

Probing - Hold the probe at lease 12 inches from the item- or surface being surveyed if the item is much

larger than the probe. If the item is the same sme or smaller than the prcbe, hold the probe on contact.

Scanning - Scan slowly, no faster than two inches per second, to give the instrument time to respond.
Scan rates greater than two inches per second drastically reduce the probability of detection. The

operator should listen closely to the audio output, as it responds faster than the instrument reading.

Surveying - When surveying, any response above béckgx'ound should be investigated by ’holding the
instrument still for one minute to vcrify the abovc-bafkground reading. If an above-background reading
is confirmed, slow the scanning speed. Attempt to locate the source by mdving the probe in different -
directions and by scanning in the directions yielding the highest above-background readings.

‘ | : 1
When the highest reading is located, perform a one-minute sca]cr count, and rccord the results of the

count and the location the rcadmg was taken.
Note: Readings in excess of 2 X vbackground should be reported to the Site Safety Officer (SSO).
Battery Check - Periodically during use, perform a battery check to ensure the batteries are still good. -

Positive Location of Source Proggdgrg - If a source is located notify your SSO and obtain mstrucuons
on how the activity should be quantified. Othcr methods will be used for final quannﬁcatlon

All surveys performed with the FIDLER must be documented-on a Gamma.Survcy Form (Form 6.6A).
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510  Qriginal Survey Copy - The original copy of the survey will be reviewed and approved by the SSO and
kept in the project files for the duration of the project. At the end of the project, the files will be turned
over to EG&G.
60  REFERENCES
6.1 Environmental Management Radiological Guideline Number 1.1, Radiation Surveys

70 FORMS
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FORM 6.6A

Page 1 of 3
GAMMA SURVEY |
or v CONTROL NO. _SPECIAL
Taken by:_ Eazp. ¢ Reviewed by:
, - ‘ "SSAN or
. Taken by: Emp. # sso - " Exp. #
Taken by: . Emp. f Name/Organization Eop. #____ -
Date: Building: Sur;rey‘ Deséription:
Time:_______ Roon #: '
Shift:
BICRON FIDLER
::g;" LIDLER EIDLER ~EIDLER FIDLER  _FIDLER
Seriai 1 '
Date Perf. Ck:
Date Calib’d:
Cal. Due Date:
: AREA _ AREA
c/m POSTED c/m POSTED
BKG METER  SCALER (Y/N) : 8XG METER  SCALER (/%)
1. ' 12.
2. 13.
3. 14. !
4. 15.
S. 16.
6. 17.
7. 18.
8. 19.
9. zo.
10. 21.
11. 22.
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FORM 6.6A (Continued)

Page 2 of 3

GAMMA SURVEY

WL NO. _SPECIAL

AREA . AREA

c/m POSTED /o POSTED
BKG  METER  SCALER  (Y/N) . BKG = METER  SCALER - (Y/N).
23 s0.
[ s1.
5 s2.
26 3
a st
28 cc
3 56.
30 57.
3 o5
32. 59.
1. eo.
. M
35. sz.
3. o
37' “.
38 6s.
39 ek
40 67.
I3 68,
2 69.
3 70.
“ 7.
45 72.
46 7.
4a 4.
48. 7s.
"o 7‘.
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FORM 6.6A (Continued)

GAMMA SURVEY

Page 3 of 3

CONTROL.NO. _SPECIAL

AREA OR EQUIPMENT ORAWING sﬁoums SURVEY POINTS
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/Il = Step-off Pad

REVIEWED BY:

AREA OR EQUIPMENT DRAWING SHOWING SURVEY POINTS

X-X-X = Boundaries of Posted Area = Direct Frisk Location

DATE:

=S8Smear Survey Location




CONTAMINATION SURVEY

FORM 1.°B
Site Number Date/Time Page of
Techrizian Scaler Background (cpm) Technician
Mieter Nodel No.- S/N Meter Background (cpm) Scaler Modet No.
Detecier Model No.- S/N Survey Type T Alpha @ = Beta-Gamma iy Scaler S/N
Cai. Due Date -1 X-Ray Cal. Due Date
. Direct Survey Smear Survev
| Srmeer ltem Location Gross Count | Net Count Tota! Activity | Gross Count Rate Net Count Total Activity | Reiesss
- Numser | Surveyed | Surveyed Rate {epm) i ___Rate {cpm) {dpm 100 em’) : {com) Rate [cpm) {dom 100 em’)
L a Biy L a Biy a Bly a | By o By a Biy Ves.z

*Net Count Rate = Gross Count Rate Minus Backgrourd Count Rate Atea or Equipment Drowing Show'ng Survey Points on Revarsa Side,

e P
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20 PURPOSE

3.0

490

4.1

4.1.1

5.0

5.1

5.1.1

To establish requirements for the posting and documentation of designated Airborne Radioactivity Areas

and/or Respiratory Protection Required Areas.
SCOPE

This instruction provides the criteria for designating Respirator Protection Required Areas and outlines

the requirements for the posting of an area, removal of posting, and documentation of posting activities.

GENERAL
Hazardous Chemical Spills - Whenever a hawdbus chemical spill occurs, all personnel.will be

evacuated from the area as sbon as possible. Emer.gencyv responses will comply with Site-Specific Health
and Safety Plans (SSHSP). Post the area with yellow "caution” tape and Contact SSO signs. -

Self-contained Breathing Apparatus (SCBA) will be required for re-entry into the area until such time
as the SSO has evaluated the situation and specified alternate personal protective gear.

INSTRUCTIONS

Respiratory Protection Required - Areas requiring respiratory protection will be post;d under the

following conditions: -

When removable-alpha surface contamination levels are detcrqnined to be 2,500 dpm/100 cm’
(1,250 cpni‘ by Ludlum 12-1A.) or greater, over an area of 10 square feet or more, and/or when
removable beta/gamma surface contamination levels are determined to be 25,000 cpm /100 cm? with the

Ludlum Model 31 count rate meter, or its equivalent. Contamination levels below these limits may
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RESPIRATORY PROTECTION REQUIREMENTS AND POSTING

EG&G ROCKY FLATS PLANT Manual: _ v 10)
EM RADIOLOGICAL GUIDELINES Guideline No.: 9.1
Page: ' 3of6

; Effective Date: December 6, 1991

Category 2 : Organization: Environmental Management

512

513

52

521

522

523

524

53

require the posting of the area, depending on materials and conditions as determined by the Site Safety

Officer (SSO). The SSO must take into consideration residual radioactive contamination in soil.

During any operation that requires the use of respiratory protection, clearly post access to area as per

section 4.1.1. Alternate methods of respiratory protection will be approved by the SSO.

In all cases, personnel performing the work will wear a full-face respirator unless directed otherwise by

Industrial Hygiene, the SSO, SOPs, SSHSP, or Emergcncy Response Procedures.

Posting - The posting of an area will be accomplished using standard Respiratory Protection Required

inserts.

Respiratory Protection Required signs and Postmg Log Sheets (Form 9.1A) will be located at a central

location, or at the work sites.

All access routes to an area will be conspicuously posted so that access to this area would require the

crossing or passing of a physical barrier, as defined in section 5.2.3.
Physical barriers will be used to adequately identify Respiratory Protection Required Areas. The barrier
may consist of rope, chain, marking tape, or any combination of these. Portable barriers, such as signs

on stands and chain stanchions, are also acceptable.

Entire areas will be posted.

Documentation - A Posting Log Book, or a Health and Safety Specialist’s (HSS’s) or SSO's Log Book,

will be completed prior to posting an area or a site.
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The log book will be project-specific and include the following:

. IHSS number (Individual Hazardous Substance Site)
*  Date and time posted '

. HSS name and social security number

¢ Justification for posting

. Date and time deposted

. SSO review of completed posting log sheets.

The HSS Log Book will be completed in sufﬁcicnt detail to describe reasons for posting an area.

Prior to the start of any operation requiring the use of respiratory protection, and subsequent to any

applicable posting, the HSS will inform the SSO about the operation and posting procedures.

If decontamination efforts have not been completed by the end of the current shift, and will not be
resumed in the following shift, the HSS will assist in controlling for the radioactive hazard until such
time as the decontamination can be resumed. Controlling for the hazard may involve covering an area
with plastic sheeting to prevent an increase in airborne radioacti‘}ity or restricting access to the area to
prevent further spread of the contaminant. The SSO will have final approval of the radioactive hazard
control conditions. ' '
)

Health and Safety Specialist - The HSS will ensure that personnel involved m the operation have a
current, approved quantitative or qualitative respirétor fit-test éard, and that they wear the proper

respiratory protective device.

Completion of Qperation Requiring Respiratory Protection - After the completion of any operation
requiring respiratory protection, the HSS will survey the area of concern according to Environmental

Management Radiological Guideline Number 3.1 (Reference 6.1). Industrial Hygiene may be required
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55.1

552

553

554

5.6

5.6.1

5.62

to assist. The HSS will inform the SSO of the completion of the operation and the post-operation
survey results. Any decision regarding when to remove the respiratory protection will be made by the

SSO and will be based upon provisions established in the applicable Site-Specific Health and Safety Plan.

After all affected areas have been completely decontaminated, or the source of the contamination has

been completely contained, the SSO may authorize the removal of Respiratory Protection Required
signs. This removal will be recorded in the Health and Safety Field Log Book and/or survey map.

Any actions regarding the posting and removal of posted Respiratory Protection Required signs, will be
logged on the HSS Log Book. :

Once the removal of respiratory protection requirement is authorized, the HSS will make an “all clear”

announcement and ensure that all Respiratory Protection Rg_quirgd signs are removed and noted on the
Posting Log Sheet.
NOTE: ALL POSTED SIGNS MUST BE REMOVED.

Completed log books will be transmitted to the SSO for review and approval.

Adequate Contamination Control - Certain operations will require the construction of an enclosure

(house), with an air mover attached, to ensure adequate contamination control,

For operations with enclosures and air movers, with air-monitoring instrumentation equipped with alarm

systems within 10 feet of the door, Respiratory Protection Required signs only need to be posted in the
immediate vicinity of the enclosure entrance.

For operations with enclosures and air movers, that lack air-monitoring instrumentation with alarm

systems within 10 feet of the door, post the entire area Respiratory Protection Required.
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563 The SSO will contact Radiological Engineering for the final determination on the enclosure and air

mover requirements for specific operations.

6.0 REFERENCES

6.1 Environmental Management Radiological Guideline Number 3.1, Performance of Surface Contamination
Surveys ' . '
7.0 FORMS
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FORM 9.1A

POSTING LOG SHEET

RESPIRATORY POSTING FOR WORK AREA:; LOCATION:
DATE POSTED: _ . TIME POSTED:
HSS POSTING: SSAN OR EMPLOYEE #:

OPERATION/EVENT NECESSITATING POSTING:

DATE DEPOSTED: , ’ __TIME DEPOSTED:
HSS DEPOSTING: SSAN OR EMPLOYEE #:
JUSTIFICATION FOR DEPOSTING:

MANAGEMENT REVIEW:__ DATE: TIME:
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3.0

4.0

4.1

5.0

5.1

511

To provide requirements for filling out Radiological Deficiency Reports (RDRs). '
:

SCOPE

This instruction provides the criteria and procedures for reporting radiological deficiencies in the

workplace in accordance with the Radiological Deficiency Report.
GENERAL

Reported Information - All reported information should be:

. Legible

. Accurate

. Complete
INSTRUCTIONS
Originator

A Radiological Deficiency Report (Form 10.1A) will be filed by the originator whenever an event occurs
in a radiological area. The following are examples of when an RDR would be initiated (these examples

are meant as guidelines only, and should not considered to be complete):

. Whenever spills or leaks of radioactive material, or ruptures of radioactive material
containers, result in removable contamination levels above the area’s maximum allowed
levels, or whenever actions occur which contradict Field Operations SOPs.

|
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. Controlled Area or equipment contamination is discovered during routine surveys that

is out of character compared with previous surveys

. Uncontrolled Area contamination

. Improperly posted grcas | |

. Contaxpinaﬁon of Doshnetry/Sécurify badges

) Whenever a Radiological .P.‘rotection Incident R‘epori is required as per section 5.3 of
. _ this guideline ' '

. Contamination of personal clothing or items

. Whenever personnel exposure limits have been excceded .

. Other conditions or circumstances which, in the juagement of the originator, merit

investigation (i.c.,"any condition which indicates the loss of control of radioactive

material)
512  The deficiency will be identified, at the top of the report form, as follows:
. Date (mm/dd/yy)“vof dcﬁciency
. Time (24-hours) of deﬁcicﬁ.cyvy -

.
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. Specific Loca'tion ‘of deficiency including, where applicable:
- Building Numbcr'; :
- Room Number
- Pad Number

513

514

5.14.1

5142

- IHSS Number (Individual Hazardous Substance Site)
. Include any other information that will help to identify the location

The individuals involved in the deficiency will be identified in the originator section of the RDR form.
A Health and Safety Specialist (HSS) should not be listed as an "involved" individual unless directly
involved with, or affected by, the deficiency (i.e., pers;onncl contamination of an HSS). Provide the
social security number, orgahizalion/company affiliation, job/ classification, and name of immediate
supervisor. If more space is needed to list the individuals involved, use a second RDR form, but assign

the same RDR number to it.

The DESCRIPTION OF EVENT section of the report will be cbmpleted by noting the following

information, where applicable:

NOTE: CONTACT THE SSO TO OBTAIN ANY UNKNOWN DATA REQUIRED TO FILL OUT
ORIGINATOR SECTION OF RDR FORM.

Select a description of the event that most clearly describes it and provide a detailed description
including pertinent facts (i.e., square feet contaminated, range of contamination, activities). The six
investigative questions that should be answered: WHO, WHAT, WHEN, WHERE, WHY, and HOW.

State any immediate corrective action taken at the time of the deficiency discovery to minimize the

hazards and risks, if any, to those individuals directly involved with the event.
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RADIOLOGICAL DEFICIENCY REPORTING PROGRAM

EG&G ROCKY FLATS PLANT Manual: ' OPS

EM RADIOLOGICAL GUIDELINES : Guideline No.: S 10.1
Page: ' ' _ 50f9

_ Effective Date: December 6, 1991

Category 2 ' Organization: Environmental Management

5.1.43 Note the following information, where applicable:

515

52

52.1

522

523

. Routine or pre-job survey
. Total number of elevated air samples
"e Total number of special air samples
. Descfiption of the occurrence (i.c., contamination levels, number of special and routine

air samples taken, size of affected area, discove.ry' of the oéc_urrence)

The originator preparing the RDR will sign the report, provide his or her employee number or social
security number in the block designated as ORIGINATO_R;" insert the date and time the RDR was
originated, and then transmit the RDR to the SSO.

Site Safety Officer (SSO
The SSO will immediately notify the Environmental Management Radiological Engineer (EMRE) if
there is a potential Department of Energy (DOE) Reportable Occurrence. Use the categorization

matrix in Form 10.1E as a guide to.assist in determination.

If the event is a reportable occurrence, then the EMRE will ensure that a reportable occurrence

tracking number is provided to the SSO for inclusion in the appropriate area on the RDR form.

The SSO will ensure that supporting documéntation, is attached, including: copies of survey forms,

accident report forms, air sample results, radiological work permits, witness statements, etc.
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RADIOLOCICAL DEFICIENCY REPORTING PROGRAM

EG&G ROCKY FLATS PLANT Manual: - ' OPS

EM RADIOLOGICAL GUIDELINES Guideline No.: L 10.1
Page: . 6of9
Effective Date: December 6, 1991
Category 2 A . Organization: Environmental Management
524 TheSSO reviewing the RDR will sign in the block designated SSO, provide his or her. employee number

525

526

527

53

or social security number, and the date and time of the review.
Ensure copies of the RDR package are made and distributed as follows:
Original - Environmental Management Radiological Engineer (EMRE)

Copies - Subcontractor Health and Safety Officer (HSO) ‘
Forward by the end of shift (or next working day) the original RDR package to the Environmental
Management Radiological Engineer. The RDR form can be faxed to the Subcontractor HSO.

Determine by the next working day, whether a critique for non-reportable occurrences is to be
conducted by consulting with the EMRE.

NOTE: FOR REPORTABLE OCCURRENCES, THE OTHER PROCEDURAL REQUIREMENTS,
SUCH AS CONDUCTING CRITIQUES AND DEVELOP[NG OCCURRENCE REPORTS, WILL
CONTINUE PARALLEL WITH THE PROCESSING OF THE RDR.

Radiological Protection Incident Report - A Radiological Protection Incident Report (Form 10.1B) will

be prepared for each employee having positive or potential contact with radioactive material as follows:

. Positive wound or skin contamination, as identified in the Environmental Management

Radiological Guideline Number 2.3 (Reference 6.1)

. Potential inhalation of radioactive material as identified in the Environmental

Management Radiological Guideline Number 2.2 (Reference 6.2)
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RADIOLOGICAL DEFICIENCY REPORTING PROGRAM

EG&G ROCKY FLATS PLANT Manual: - OPS

. EM RADIOLOGICAL GUIDELINES ' Guideline No.: = - 101
' Page: o 7of9

Effective Date: ' December 6, 1991

Category 2 Organization: ~ Environmental Management

. Whole body exposure to penetrating radiation of >100 milliRems per week

(mrem/wk) unless prcvibusly specified in section 5.1.2
53.1 The event will be identified at the top of the RDR report form as previously specified in section 5.1.2.

5§32 The Radiological Protection Incident Report (Form 10.1B) will be completed according to the

instructions on the reverse side of the form, as follows: o
_ ;

Identify the employees involved (name, organization, and supervisor)

. Specify survey instrument data (type, serial number, and calibration/ source check
. date) '
. Time and reason employee was sent to Medical
. Description of wound (laceration, puncture, abrasion, and/or burn)
. Respiratory Protection in use at the time of occurrence (none, full-face mask, or
supplied air)
. For possible inhalation, list dpm of representative sample (if a nasal swab/blow was

obtained) and list type and form of radioactive material

. Complete body diagram showing location of initial and residual contamination, wound

location, and decontamination
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RADIODOGICAL DEFICIENCY REPORTING PROGRAM

L

EG&G ROCKY FLATS PLANT ' Manual: L OPS
EM RADIOLOGICAL GUIDELINES Guideline No.: ' 10.1
’ ' ' : Page: : . 8of9
Effective Date: - December 6, 1991

Category 2 Organization: _Environmental Management
. The minimum detectable activity (MDA) using the Ludlum Model 12-1A with air-

533

5331

534

535

53.6

6.0

6.1

~ proportional detector total efficiency (instrument and detector) is 50 percent. The

disintegrations per minute (dpm) can be determined . as follows:
_cpm = dpm
éfficiency P
The SSO will review and give approval, sign the appropriate report. bldck, and transmit the reports to
the EMRE. Any related final contamination surveys, work permits, welding permits, and special air
sample reports, will be transferred with the original RDR package.
The EMRE, in conjunction with the SSO, will conduct an investigation of the occurrence, report

findings, and corrective actions to be taken. The completéd report will be permanently retained by the
EMRE. ‘

If the event is a reportable occurrence, then communication will be made with the SSO to determine

who the responsible manager is.

The EMRE, in conjunction with the Operations Manager, will determine whether a critique is to be
conducted, if a reportable occurrence is involved, and make the proper notifications to Radiological
Operations, Radiological Engineering, EG&G Management, DOE, the responsible manager, and other

involved parties, as to the date, time, and location of the critique.

If the event is a non-reportable occurrence, no action is necessary for further processing of the RDR.,

REFERENCES

Environmental Management Radiological Guideline Number 2.3, Wounds and Skin Contamination
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RADIOLOGICAL DEFICIENCY REPORTING PROGRAM

EG&G ROCKY FLATS PLANT - Manual: : ’ OPS

EM RADIOLOGICAL GUIDELINES Guideline Nq.: ‘ 10.1

' Page: . - 90of9
: Effective Date: - December 6, 1991

Category 2 . | , Organization: ' Enﬂrt?nmgnml Management

62  Environmental Management Rggibg]ggl_'gl Guideling Number 22, Possible Tnfalstion Exposure

‘6.3 HSP 3,02, Radiological Deficiency Reports-;‘

6.4 DOE 5480.11, Radiation Protection for Occppational Workers

6.5 DOE 5000.3A, Occurrence Reporting-and Processing of Operations In_formatioxi

6.6 RFf’ Manual 1-1le )0 ADM, Procedure lﬁ,Ql, Occurrence Reporlting Process

6.7 RFP Manual 1-10000 EPP, Procedure .Q,QI, Occurrech C;tegorization Pr@d&re

6.8 RE-1202, Administration of the RDR Program o | - :

6.9 RFP Dictionary, f*‘irst Edition

7.0 FORMS
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FORM 10.1A

RADIOLOGICAL DEFICIENCY REPORT Page 1 of 2
XY FLATS ROR abers
RADIALOCICAL DEFICIENCY REFCRT ne Sumers
oosurreras Separting ambert
OATE: LOCATION: (indicate atl nuua.u lecations) .
[-] Suilding Suilding [
a Time: Suilding l~ Suilding [ ]
1 Ped (] rod Other
[
1 INDIVIDUALS [SVOLVEDS {.1 Untwmen
[]
A [T Esploves We. Org/Comparey Jeba/Classification perviser
T .
]
t
DESCRIPTION OF EVENT: (Check ali that spply. [f none apply, chect “ether® ang suplain)
{ )} Garwral Aree Comtaminretion { ) veuns (coow{ramd pusitive)
£ ] Persovel Comamiration (SXin) t ) Fellure to CBRBinVAChOre to Pre~ewsiution
t1¢ v Clothing C. minetion { ] Pesr sensteaping in Catrelled Ares
( ) Persanal Clothing Contamiration . { 1 Rioume of Respirstery Syeten
( ] Contamirstion in Uncontrolled Aree t ) Rasfoiogpical Pesting Vielation
1 Spill Comributing te Aree Covaminstion { 3 Desimster Lest/Bet Verm .
{ ! Loss of Radicective Saurces ", 1) laproper Use of Ragislegical Contafrmant
() Isproperiy Rarked Redicective Materisl { ) lepreger Olepmeal of Rat Vaste
{ ) lsproper or Lacking Rediological Pesting { ) lepreper vesring of Ami-C Clothing
() ALARA Concerra ( ] lspreoer frisking of Perservel/item
{ ) Excesding Exposure Limits £ 3 Petancial/Covirend irhelation lngestion
( ]} Exceeaing Orposure Adwinistretive Liait {3 Less of Cormtairmmnt/Comrol
{ ] Proceasre Vielstion inedegmcy {3 Other
( ] Red Uarx Permit Violetion lresaqgmey
{ ) Positive SAMR Alerm we Rempirstery Ommin
DESCRIPTION OF OEFICIINCY: INCILOE DODLMEWTATION - "l SURVEYS, AlR SAWALS mn, e,
ANSMER \DID, WMAT, WMEN, VNERE, WMV, AND NOM
(e saditionsl peges as Mecsesary) !
IMNED (ATE CORRECTIVE ACTIONS -
[ ] sm.n. CATECKMIZATIONG () m
(3 { rrerce (] Off Nerwml
UVIDED: A0 OFS FREWAN] [ ) (ntervelly Repertatie
OPS Nerwger: (if sppidcadie)
ORIGINATOR: DATE: DATE: |amoree 2 |- OATE:
DWLOTEE & Ting: Iﬂlt Owm.ores ¢ Tis
[ ] NARAGER RESPONSISLE FOR CORRECTIVE ACTION: | YARGEY DATE: Rasiotiogical Wuilding Engirneer BATE:
| ]
t L g {
[ ACTIONS TACEW (NCLLDING THOSE TO PRCVERT RECARFENCE:
L4 (uae sctitionsl peges 8 necessery)
1 9 ]
ra
os
na
t6
1e
8 r | 1 MAYE CORRICTED THIS EDR AND RECOWEID CLOSEMT. GATH:
L
¢ PCRPONSTBLE MANAGER 2 BNOTIE M
STATUS: () Satisfactory { ) Ursati{sfactory € ) fedirected | ¢
2
s | comamencs: oo 0 ' OATE:
£
APPARENT CAUSE CATEGORY: () Procecures () Commmicstions () Equipme (3 Training () Persevel
{ ] Nenogement Systems {3 Plamig (JOther __ . :
THIS NOR APPEARS 10 KAVE SEEW ADZOUATELY ADORESSED, 82 MABACER: oaATE:
REQUIRES MO FURTNER ACTION, ANO IS CLOSED.
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FORM 10.1A (Continued)

. RADIOLOGICAL DEFICIENCY REPORT Page 2 of 2

- RADIOLOGICAL DEFICIENCY REPORT
(on reverse side of RDR form)

INSTRUCTION: ORIGINATOR ( EMRG 10.1 and RE 1202 for complete instructions oﬁ
filling out torms.) »

* Date and Time (s the date and time of deficlency occurence if known or when

- discoversd. Date snd Time of complstion of originator section is the date and
time the RDR is written. Location is where the deficiency occusred. Include all
applicable locstions on whers the dsficiancy oocurred.

* i the deficiency does not directly invoive personnal or -personnel (nvoived cannot
be identified, then mark bex ‘unknown.’

~*  List sl individualsinvolved In the deficlency. An HSS ghouild not be listad as an
invoived iIndividual uniess they were directly invoived in the deficlency. H more
forms are needed, then use a second RDR form.

. meWnuEnwmmmeMMn
what occurred or was discoversd. Check aff descriptions that apply.

. mndmmmdoqu.momwmmMuqm
. fest of area comtaminsted, range of contaminationand activities, number(s) of
SAAMs alarmed, falled equipment, tanks, “B-box, windows, air sample resuits, so
that a8 reasonably knowiedgsable person can understand the deficiency. Answer
the questions: Who, What, When, Whare, Why, How.

* Provide signsturs, empioyee number, dats, time and forward o the Radiological
Opesrations Foreman.

GENERAL:

* RDR forms shall have all information entered in an accurats, legible, and
complete manner in black ink.

* information entered onto the ROR form shall not be abbrevisted 1o ft the space
svailable; additional sheets should be sttached ss required to ensure
completeness. Standard sbbrevistionsas noted in the Rocky Flats Dictionary will
be permitted.

* Errors should be comrectad by drawing a single line through the incorrect
entry/data, and foliowing R with the comrected Information. The individual
changing the information shall enter his/her initisis next 10 the striking line. The
use of cofrection fluid or tape is prohiblted to sssure that all changes to the
information sre patently cbvious.
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. RADIOLOGICAL PROTECTION INCIDENT REPORT

MMOD YY

BLDG

LLLT) CLLE]

DATE TIME

AREA

FORM 10.1B

RADIOLOGICAL PROTECTION INCIDENT REPORT
 (PERSONNEL CONTAMINATION. WOUND COUNTS, POSSIBLE INHALATIONS)

(Yype or pnni neatly in BLACK ink. Instructions. room for comments on back)

Empioyee - Last Name. Int. (pnnt)

SSAN or

Empioyes ¢ | Organizanion

Supervisors Name (pnint)

Survey Instrument Seral s Date Cal/Source Checked

Sent to Med: tnt Dos Wound Description Respiratory Py Rep s ~ (dpm)
At Hours For § Laceration None Nass! Swab/Blow: Yes l No
wound Count Punciure Malt Mask Type of Material invoived
Bogy Count Abrasion Full Face Mask - (Pu, Am, stc.)
Decontamination Burn Supptieg A (oxge, metal, etc.)

I MARK INITIAL AND RESIDUAL

SKIN CONTAMINATION LEVELS
OUTSIDE OF BODY DIAGRAM.

USE ARROWS TO INDICATE
EXACT LOCATION OF ’
CONTAMINATION ON BODY

CIRCLE RESIDUAL LEVELS OF
CONTAMINATION.

MARK LOCATION OF WOUND
WITH (X) ON BODY DIAGRAM.

DECONTAMINATION COM-
PLETED IN BUILDING?

YES NO

Reported by {print below)

(sign below)

Employee No.

Date (mm.00.yy)

HSS

( =
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RDR APPARENT CAUSE CATEGORY

Exocedures/Rad Work pPermit

O Not available, technically
deficient
o Unclear, difficult to use

o Wrong sequencs, . inadequate -
o Wrong revision, typographical

arrors

© Rad requiremsnts inadequate

Rersonnel
© Human error, accidental

© Eoployee attitudas, awareness

inadequate

Willful violation
Poor argonomics

Poor work environment
Procedure non-compliance
Poor work practices
Poor housekeeping
Work arsa supervision
{nadsquate

Izproper instruction
given

.0 Area posted improperly/

inadequately

Semmunications

0 Standard terminology not
used '

o Conflicting wverbal

instructions

Written messages unclear/

conflicting

Communication not timely;
late
Noisy environment

inadequate
Rlanning

o Assessaent of job scope or
difficulty incorrect

o Use of mockups {nadequate

© Assessaent of job dultt.on
insdequate

o Iaterfacing job planning
inadequate

o Radiolagical aot involved in

planning from beginning

(4006-123-0027) (EG&G10-1.ROY) (11-1691) (1:Bpm)imb

Labsls/signs absent/unclear

Communication between shifts

- Zxaining
Not available, Lntroquont
task
Task analysis wrong
Skill/experiance

te

Facilities not available
Radiological training
inadequate

Enioment .
Fsilure/malfunction,

appropriate to equipmeant
Iquipnsant design/capability

poor .

Material wrong/defective
Preventive maintenance
inadequate

Wrong tools/fixtures
Installation/maintenance
error

Iquipment unavailable/

. breakdowns frequent

(]

Nanagwesnt System
Opsrating procedures not at
work site
Insufficisnt me
attention
Supearvisor Job
participation inadequate

‘Mo corrective action system

Manager unawvare of
requirements
Responsibilities and
interfaces not defined

attitudes

Supervision -~ no jod plan

Supervision - did not’

instruct or hold proper

briefing

Radiological /other work
group communications

inadequate

FORM 10.1C




RDR DATA SHEET

FORM 10.1D

Nymder
Assigneo

Blags/Pags Area
invoivea

Description
of
Event

Brief Description of Defictency

Or1ginator

Responsidle
fManager

Corrective
Action
Target Date

Responsidle
" RBE

Date
RDR Closea
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CATEGORIZATION MATRIX

FORM 10.1E

~Page 1 of 8
CATEGORIZATION
Nt
EMER| EMER | ALAT | EVY OCCU | NOAM} OCCR
RADIOLOGICAL -

Release:
= A release with exposure to general public at site porlmoto: of
greater than 1 REM whote body or greater than § REM thyroid. X
B An event that breaches the roof or exterior walls of a radioactive
masterial processing bullding to the extent that radicactive materials
control Is threatened X
@ Discovery of new radloactive material rooultlng from operations -
with significant consequences to the general public, Le.,
exposaure st site perimeter of grestar than 1 REM whole body or :
greater than & REM thyrold. X
= Loss of any primary confinement/containment which results in

X

uncontrolled radiological material off-site greater than EPA guldelinee.

@ Any releanse of radloactive materiat that Is not a normsl monitored
release and could reasonably be expected to result In sn snnual
dose or dose commitment to any member of the genersl

population greater than 500 mREM.

' ® Any releass of radioactive material to controiled or uncontrotled
areas in concentrations which, it aversged over a period of 24
hours, would axceed 5000 timee the respective concentration guidee
specitied for such materials in DOE Order §400.5 and 5480.11.
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CATEGORIZATION MATRIX

FORM 10.1E (Continued)

Page 2 of 8
_CATEGORIZATION
. " INT
EVENT GEN | SITE UNus | UNUS | OFF | REPT
EMER| EMER | ALRT | ©vr | occu | NORM | occr
RADIOLOGICAL

Release . '
® Loss of any primary confinement/contalnment which reeults in
uncontroiied radiciogical matsrial off-site lees than EPA guidelines. X
8 Loss of any primary confinement/containment which results in an
uncontrolied radlologicsl matsrial relesse which Is contained
within the site boundary. - X

u Reloase of radicactive material that exceeds @ reportable
quantity and Is not federally permitted.

® Releass of radionuclide material that violates environmentat
requiremerts in permits, regulations or DOE standards.

& Reloase below emergency levels which requires immediate
{<4 hours) reporting to regulstory suthorities or triggers
speclific action levels for an outside agency.

® Any contamination spread off-site by pereonnel(EMRG 2.x,EMRG 31)

8 An off-eite occurrences in sufficient proximity that the oite will
furnish primary eplil responses that results in the release of
radloactive material

# Discovery of off-site contaminstion due to DOE operstions which
dooes not represent an Immediate threat to the public. ( EMRG 3.22)

8 Any dlscovery of groundwster contamination, (DO! 5400.8)
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CATEGORIZATION MATRIX

Page 3 of 8

FORM 10.1E (Continyed)

EVENT

_ CATEGORIZATION

gy=

RADIOLOGICAL
Release

| Any release of radionuciide material to controlled or
uncontrolled areas that ls not part of s normai monitored roluu.

® Any controlied releass of radlonuciide materis! that occurs
a9 a monitored part of normal operations which exceeds what
historical data and/or ansglysis show s expecied as & result of
normasl operstiona.

8 Any release of radloactive material outside controlied sreas.

® Any detection of a radionuclide in a sanitary or storm sewer,

waste or process stream, or any holding points where such a material
Is not expected and for which an Immaediate explanstion s not
avallable.

® Contamination Is spread to uncontrolied areas of the site. (EMﬁG 33

® Any contamination detected within a controlled area in axcess of
estabiished limita or within a bullding structure In uncontrolied
sreas. (EMRG 3.1) :

® Any unplannod contaminated eplll In working aress. -

® Discovery of sny on-slte contsmination stiributable to DOE
operationa.
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. o S - FORM 10.1E (Continued)

CATEGORIZATION MATRIX

Page 4 of 8
_. CATEGORIZATION
_ | e
EVENT - Gen | s unus Junus | orr | Repr
enven| emen | atar| evr | occu | norm| ocer
RADIOLOGICAL
Reoleass

® Dlscovery of contamination that reeults or couid result in
significant consequences of off-sile reiease (Le., exceeding
ssfe exposure {imits to workers or public). ' X

® Any controlied, uncontrotied, or sccidental release which le
not ciassified o an unususl occurrance but which will be

. reporied o outside agencies In @ formst other than routine

monthly or quarterly reporta. ' ' - X

8 Any Radlological Asaistance Occurrence B X

FIRE/EXPLOSION

® Any event that causes uncontrolied release of ndldact!vo
material, . : X

® An explosion that breaches the roof or exteriorwalis of @
radloactive msterial processing buliding to the extent that ‘
radicactive (toxic) msteriala control ls threstened. : X

® An explosion that resulls in e release of hazardous materials
to the environment that crestes s potentis! life threstening B |
hazard to on-elte employess, or axposure to off-alte populations. X
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CATEGORIZATION MATRIX

FORM 10.1E (Continued)

. Page 5 of 8

EVENT

CATEGORIZATION

ALRT | EVT | oCCu

33

FIRE/EXPLOSION

m Afire Is in progress or has occurred thst involves actual or
Imminent subatant!al reduction of faciiity safety systems which may
result in radioactive reieasees grester than EPA guidelines or toxic
chemical releases greater than the immed!ately Dangerous to Lite
and Health (IDLH) level st the sits boundary. '

& Afire that resuiis in a release of radicactive msteriata to the
snvironment, but at levels which would result In off-eite
concentrations within permiseible limita,

® A fire that Is not promptly controlied by fire protection
personnel or involves the reiease of viaslbie smoke to the
environment, which may cause public concern or result In
significant contamination.

CRITICAUTY/SECURITY

a Loss of éecountabllﬂy of a nuclesr source In uc@ of exempt
quantities as specified In 10 CFR 30.71 (Schedule B) and the State
of Colorado standarda. i

8 Loss of accountable special nuciear material

8 Any apparent loss or theft or radioactive or nonradioactive
matarial In quantities and circumstances such that it would
conastitute a threat to the safety and health of individuala.
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FORM 10.1E (Continued)

CATEGORIZATION MATRIX ;

Page 6 of 8
, : ' CATEGORIZATION
. INT
eMen | EMER | ALRT | BVT | OCCU | NORM| OCCR
CRITICAUTY/SECURITY | '
] Any fissionable material In a process system or in non-process
systoms not designed or expected to sccommodats such material. . : ' X
® Any unplanned accumulation of flsslie material whhin primary
continement boundaries. . X

RADIOLOGICAL
. Transportstion ,
® Any relesse of reportable quantities of radicactive materials
ofi-elte during transportation activities. (>CFR49 Criteris) X

=B Radicactive material release suspected or detected in concert ,
with a major transportation incident X

® Any shipment of radloactive material that arrives at Ho

destination damagod o the extent that there is substantisi rodudlon
In the effoctiveness of the package; contents are leaking or may have , .
foaked; or there Is detectable conmtamination. ' X

8 Any shipment of radloactive material that arrivee at lte
destinstion with a non-reconcilable mantiest discrepsncy or withan
Incomplete or missing manifest ' X

® Any release of radioactive materisi off-eite during DOE/site ,
transportation activitice. . X
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- CATEGORIZATION MATRIX

- FORM 10.1E (Continued)

of 8

Personnel Safety

® Any exposure to high levels of radiation sutficient to cause -~
fataiities or require hoepitalization (Le,, such se criticality
sccldents).

® Serlous Injury with radioactive contamination Invoived which requiresl

treatment at an offsite hospltsl, and subsequent activetion of the -
hospital's Radlological Emergency Plan.

® Any exposure resulting in adverse phyolcal response or nqulrlng
medical treatment.

® Any single or ¢umulative exposure that vicistes @ multtuy
fimit (e. g., DOE 5480.11 and HSP 18.01).

Page 7
CATEGORIZATION
- . INY
EVENT aen [sme | {unus Junus | orr | REPT
EMER| EMeR | ALRT | B | occu | noRM| oceR
RADIOLOGICAL ) ' '
Transportation
® Any other vioiations of regulstory or DOE requirements duung )
the transportation of radlosctive materiala. X
® Any release of radloactive material durlng DOEIsno Tnmpomﬂon
lcﬂvmoa. X
H Any relesses of trace quantities of mdloactrvo material caused by
@ vehicular or transportation eccident. X
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CATEGORIZATION MATRIX

FORM 10.1E ,(Continued)

Page 8 of 8

i
.___CATEGORIZATION
: INT
EVENT GEN | SfTE Unus | uNnus | oFF | RePT
EMER | EMER | ALRT| EvT | Occu | NORM] OCCR
PERSONNEL SAFETY '
8 Fetal exposure in axcess of 500 MREM. - X
® Any single or cumulstive internal uptake that on the basis of uffy
ssoay data will result In a dose or dose commitment in excese of the
pertinent annual standard set forth in DOE 8480.11. X
@ Any event that results in five or more individual contaminstions. X
(ROt 2.1) '
8 Any event requiring off-site medical aseistance for
contaminated personnel X
8 Any single or cumuistive exposure not categorized an Unusus!
Occurrence that violatee an administrative limit (HSP 18.01)
8 Any case where personnel recelve confirmed eoﬂhmlnlﬂorﬂiMRG zﬂ
® Any potentlal or confirmed internai sssimilation, whether from
personnel or operating ares contaminstion. (EMRG 2.2 X
® Any case where personnel clothing (not protective clothing)
recelves confirmed contamination. (EMRG 2.9 X
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