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V PERSONNEL
A Training

1 Health Physics Technicians will be trained to meet the requirements of
ANSI/ANS 3 1-1981

2 Decontamination Technicians will be provided radiation worker training,
which will include the following topics

a Fundamentals of Radiation and Radioactivin

b Biologica! Effects of Radiation

c Detection and Measurement of Radioactivity
d Radiological Controls

e Personnel Responsibilities

f Emergency Response

B Plan of the Day

I At the start of each day a work briefing will be conducted This meeting
will be administered by the Site Supervisor or his designee

Lo ]

The purpose of this briefing is to review work that was performed the
previous day, discuss potential problem areas, and ensure that everyone
understands the tasks that are to be performed during the current day

3 The briefing will be used to check the following
a The necessary tools and equipment are available
b Each worker knov's how to perform their assigned tasks
¢ Each worker understands the radiological conditions of the area in

which they will be working
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¥ Key Personnel

1 Project Manager - Fiank E Rebmann

Site Supervisor - Pau! Terp

L3

3 Radiological Services Department Manager - Dennis W Reisenweaver

ICAL P N

The Building 65 Remediation Project will be performed under the established radiological
standards and requirements of 10 CFR Part 19, 10 CFR Part 20, NES/IES Health and
Safety Plan, and the Radiological Control Plan

A Radiation Work Permit (RWP) is a means of providing the radiological conditions
under which work in a radiologically controlled area will be performed The RWP
provides controls to ensure the work is accomplished in a radiologically safe manner
while maintaining personnel exposure to radiation and radioactive contamination as low
as reasonably achievable (ALARA)

The RWP will be prepared by the Health Physics Technician based on expected and
surveyed conditons The RWP will be approved by the Site Supervisor prior to the start
of the task

All personnel making an entry under an RWP shall comply with the requirements,
instructions and precautions of the RWP. All personnel entering the controlled area will
be monitored using a thermoluminescent dosimeter

Exhibit B provides an example of a RWP.

CONTAMINATION CONTROL

The Controlled Surface Contamination Area will be isolated from the general work areas
through the use of radiation barrier rope and posted warning signs. A step-off pad will be
placed at the entrance/exit point of each Controlled Surface Contamination Area and
equipped with a frisker. Surveys for removable surface contamination will be perforined
daily within the area and in areas immediately outside the posted area Contamination
ievels within the posted area will be maintained As Low As Reasonable Achievable
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within the work arcas at frequencies specified in the appropriate RWP. The air samples
will also be used to verify the effectiveness of contamination control practices and to
verify that the operation is not spreading contamination

If air concentrations as a result of the work process exceed 1E-11 uCi/ml for alpha
emitters. workers will be removed from the area. Portabie ventilation will be used to
lower the airborne activity to acceptable levels before work is allowed to continue.
NES'IES will not use the protection factors available for filter respirators. MPC hours
will be monitored and documented in accordance with 10 CFR Part 20, paragraph
20 103 Respirators may be worn as a precautionary measure during duct removal
operatons.

Respirator fit testing will be admimistered to all individuals required to wear a respirator.
A qualitative fit test will be accomplished on-site using a challenge atmosphere (e.g..
irritant smoke test). In addition to the fit test, negative and positive pressure tests will
be performed by each individual each time a respirator is donned.

All personnel who have the potential for inhaling radioactive material in the course of
this project will be given a bioassay (urinalysis) prior to and immediateiy after the
conclusion of operations. All in-vitro samples will be analyzed by TMA/Eberline
Analvtical, Inc. Reports of the analysis results will be provided for inclusion in
individua! exposure records. The reported TMA/Eberline minimum detectable activity
for Cs-137 and K-40 is 10 pCv/l. Th-232 and total Uranium is 0.3 pCi/l and 5 ug/l
respectively. If through sample analysis any individual is suspected to have an internal
deposition of radioactive material they will be further evaluated to determine a committed
effective dose equivalent.

Procedures for irritant smoke or banana oil test are contained in Exhibit C.

Procedures for negative pressure test for tight fitting facepiece are contained in Exhibit
D.

Procedure for monitoring for airborne radioactivity is contained in Exhibit E.

LIMITS FOR RELEASE OF EQUIPMENT. AREA AND PERMISSIBLE

The results of surveys will be compared to the applicable acceptable surface
contamination limits specified in Table 1 of the United States Nuclear K. gulatory

6



The slpha and beta-gamma contamination himits for release of equipment and work areas
for this project will be

Removable contanunation 200 dpm/100em*
Average fixed contamination 1000 dpm/100¢m*
Maximum fixed contamination 3000 dpm/100¢cm*

Equipment and areas must also meet the NRC exposure rate limit criteria for unrestricted
use of less than S uR/hr above background at one meter from the surface of the area o
item
The permussible contamination level for personnel are
Alpha Non Detectable
Beta-Gamma < 1,000 dpm/100cm’
IX WORK TASKS
TASK |- MOBILIZATION

This task includes

- Travel of workers to the site
- Receipt of materials and equipment
Stage equipment
Set up office
- Familianze personnel with site
. Setup radiological instrumentation
. Setup counting instrumentation in a low background area

- Perform imitial photographic survey for historical purposes

- Train and present site onentation
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ventilation system ducting, determine the radiological

worked Establish a Controlled Surfa

containing contaminated equipment

opening Seal off open contaminated

{ adhering tape will provide adequate
locations and construct a containment

Leave (""‘HL’,:'. slack In the containment
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allow the formation of a sleeve umbilical as the

Make the umbilical cut leaving each severed
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will not become loose and fal
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Remove only those component supports necessary to allow sealing of severed
sections Install necessary ngging on severed component, make umbilical cut in
containment to separate sealed ends, remove remaining component supports and
lower component down to the RCA

MWMCAUTION!!!
Use safe rigging techniques during system dismantling 1f a section
or section component 1s to be hand lowered, ensure that the weight
can be safely supported by one individual

Repeat the process until the contaminated systems or components are removed

. Survey and decontaminate the removed equipment to levels acceptable for
unrestricied release

- Package all removed equipment which cannot be decontaminated and all wastes
incident to the work process for shipment and disposal

TASK 3 -

IMMEDIATE AREA
This task includes

The performance of the final release survey ensures that the contaminated
equipment has been removed and the immediate surrounding area meets the
unrestricted release criteria The survey results will be documented in accordance
with established procedures

- The survey results will be compared to the release limits Areas exceeding the
unrestricted release himits wall be decontaminated and resurveyed.

The survey will be performed using the survey techniques of NUREG/CR-5849, "Manual
for Conducting Radiclogical Surveys in Support of License Termination® and not
NUREG/CR-2082, "Momtoring for Compliance with Decommissioning Termination
Survey Cniteria".

The details of the final release survey of the ventilation system and immediate area are
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EXHIBIT A

BUILDING LAYOU'T
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EXHIBIT B

RADIATION WORK PERMIT
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IRRITANT SMOKE OR BANANA OIL TEST



EXHIBIT C

IRRITANT SMOKE OR BANANA OIL TEST

This test 15 1o be administered by a Health Physics Technician or Site Supervisor in a well
ventilated area. The Isoamyl Acetate (banana oil) test requires organic vapor cartridges to be
installed on the mask.

1.

P
N

a2l

Instruct the individual to take shaliow breaths at first and keep his eyes closed.

Direct smoke from the tube or swab dipped in banana oil toward the sealing
surfaces of the mask starting at approximately one foot from the seal.

If no odor or irritatior is detected, move the smoke tube or swab to within two
inches from the facep ece. Ensure all sealing areas and points of possible leakage
are tested.
" CAUTION 1!
The smoke (stannic chloriae) is highly irritating. If the subject shows
any indication of irritation, stop the test immediately.
If the test is used in lieu of a quantitative fit test, continue as follows:
a. Instruct the wearer to breath deeply.
b. Continue to direct smoke or the swab toward the facepiece while the
wearer performs the following: repeated deep breathing; turning head side
to side/up and down; frowning; talking; and running in place.

- Recheck the seal at normal breathing rate.

If the wearer detects an odor or irritation, readjust the facepiece and repeat the
process.

If no leakage is detected by the wearer, the fit is ar epteble.
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EXHIBIT D

NEGATIVE PRESSURE TEST FOR TIGHT FITTING FACEPIECE
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EXHIBIT D

NEGATIVE PRESSURE TEST FOR TIGHT FITTING FACEPIECE

This test is to be performed by the wearer for each issue of a right fitting facepiece respirator
prior 1o use.

1. Inspect the mask and don as required by the use procedure for that device,

2. Ensure that the mask is worn such that it affords maximum comfort. Straps
adjusted too tight can cause headaches or irritation when worn for extended
periods.

3. When the mask is in place and adjusted for wearer comfort, perform the negative

pressure test as follows:
a. Place the palms on the canisters or breathing inhalation ports.

b. Inhale gently so that the mask collapses inward toward the face. If any
leakage 15 detected around the facepiece, readjust the mask and repeat.

ks If no leakage is detected during inhalation, hold your breath for 10
seconds checking for leakage. If there is still no detectable leakage, the
test is acceptable,

d. Remove palm(s) from the inhalation ports of the cartridge or inlets.
4, If after approximately three attempts a fit cannot be obtained, notify the Health

Physics Technician or the Site Supervisor for assistance and/or get another
respirator.
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EXHIBIT E

COUNTING PROCEDURES
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FINAL SURVEY PROCEDURE
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OF

1. PURPOSLE

The object of this procedure is 1o outline the required actions 1o be wken by Nutlewr Energy
Services (NES) in performing the final radiclogical survey. This procedure will ensure that
standardized survey techniques are employed and ensures the comparability of data.

2. RESPONSIBILITIES

" SITE MANAGER

ra

It is the responsibility of the Site Manager 1o ensure overall implementation of the final

survey and this procedure.

2.2 RADIOLOGICAL CONTROLS SUPLRVISOR (RCS)
Itis the responsibility of the Radiological Controls Supervisor to review all documented
survey data resulting from the final survey, The RCS shall ensure that all documentation is
complete and properly filed. He shall also ensure that the methods for data collection used
during the survey are correct for the type of measurement or sampling being performed.
2.3  RADIOLOGICAL CONTROLS TECHNICIAN

Itis the responsibility of the Radiological Controls Technician perforrmung the final survey
to do so in sccordance with this procedure and related procedures as referenced herein,

J. PROCEDURE

31 GENERAL

311 This procedure outlines the survey methodology 1o be used by NES in performing
the final radiolopical survey.

3 1.2 The survey techniques discussed herein are those used 10 satisfy the requirements
of NUREG/CR-2082 for license termination surveys. The survey techniques are
necessary to ensure that our decontamination efforts have been sufficient to remove
residual contamination in excess of the criteria in Table | (Ref. 5.2). A 100% scan
survey (Section 3.5) will significandy reduce the probability of missing
contamination levels above the release cniteria,

FORM WNES 205 7/90
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3.2.9

33.1

332

3.2 PREREQUISITES

exceed 60 cpm.

321 As arule of thumb, gencral ares buckground for a pancake GM probe should not A

Daily source check deterrmunastions will be made for beta~-gamma and alpha probes.
Efficiencies and the minimum detectable activites (MDAs) will be calculated daily A
for insuumentation used in the final reiease survey.

Instrument calibrations must be current for all equipment used in the final survey.

Arcas 10 be surveyed will be divided into a predetermined reid pattern, typically
measunng Im on a side. The grids will be clearly marked using a standard
surveyor's alphanumeric system for easy identification. A 100% surface scan will A
be performed for ceilings and wall surfaces above 2m.

Surveys will be performed by ANSUANS-3.] (Ref. 5.5) qualified Radiological I

Conwrols Techniciuns.

3.3  EQUIPMENT

Survey Meters

* Eberline ESP-]

* Ludlum Mode) 22207222

* Ludlum Model 3

* Ludlum Mode!l 19 Micro-R meter
* Bicron Micro-Rem meter

Probes

* Ludlum 44-40 shiclded pancake GM probe
* Ludlum 44-9 pancake GM probe
* Eberline AC3 alpha probe

FORM aNES 205 7/90
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3.3.3 Counting Equipment

* Ludlum Model 2929 alpha and betu=gammay counter
* Packard 2500 TR hyuid scintillation counter

34 DETCERMINATION OF BACKGROUND RADIATION - A\

An accurate determination of the back ground radiation level must be determined prior to the
final release survey. The background sampling areas shall be selected so that they closely
resemble the facility, yet are not affected by radicactive material used at the facility.

The determination of the background radiation level is based on the assumption that the
natural logarithms of sufficient buckground measurements fit a normal distribution. The
background radiation level, B, in uRemvh is estimated from the following expression (Ref.

5.4):
B =exp[(log x + 1.28 =1 ),
n
Where:
e n
logx = (X log xk)/n (Sample Mcan),
k=1
Xk = Background meusurement (urem/), and
n = Number of measurements.

The sumple standurd deviation, s, is given by:

n
5 = [.!Z1 (log x = log x,)?)12
=

n-|

The Bicron Micro~Rem meter or equivalent, will be used 10 obtain the background radiation
level measurements.,

3.5  SURFACE SCAN SURVEY TECHNIQUE

3.5.1 Using a pancake GM or a gas proportional floor monitor, the detector will be moved
= slowly across the surface. The speed of probe movement is typically 5~7 cm per
second. The probe should come within 1/2° of the surface being surveyed.

FORM gNES 205 7/90
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3.7 REMOVADBLE CONTAMINATION SURVEY TECHNIQUES

3.7.1 A removable contamination survey will be performed. The number of smears to be
Lken will depend on the size of the areus being relcased.

3.7.2 100 cm? smears will be taken at the Jocation of the highest beta~gamma direct
reading within each grid, as well as at two of the remaining four direct reading

locations.
373 Smears will be marked and taken to the count lub as soon as possible for alpha and
beta-gamma analysis.

3.7.4 A liquid scintillation counter will be used to count one of the smears from each grid A

for low encrgy beta emitiers,

3.7.5 The results of the field count and/or the laboratory anulysis will be entered onto
the survey form (Attachment 4).

38  EXPOSURE RATE MEASUREMENT TECHNIQUELS

3.8.1  Exposure rute measurements will be made using a Bicron Micro=Rem meter, or

cquivalent.

382 Two exposure rate measurements will be made for each of the floor grids. The
measurements are usuully made at the center of each survey block.

83 The exposure rute measurements will be tuken ut approximately one centimeter A
and one meter ubove the surfuce.

384 Exposure rate will be recorded on the survey sheet in microrem per hour
(Attachment §).

NOTE: Insmall areas such as closets, lavatories, etc., only one exposure rate measurement
IS necessary,

39 DOCUMENTATION
39.1  All field data will be logged dircctly onto the appropriate survey form.

392 Large objects remaining within the facility will be surveyed individually, and
documented on the appropriate survey forms.

FORM ANES 205 7/90
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3.9.3 Field measurements in counts per minute (cpm) shall be converted to disintegration

per minute (dpm) to sutisfy the relcase criteria,

The formula:

dpm/100cm? = gLoss cpm - backpround -

efficiency x probe area/100 cm?

IS used (o convert counts per minute for a specificd probe arca to
disintegrations per minute per 100cm?, The probe area divided by 100 ¢m2
is a normalizing factor used to conven direct readings to dpnv100cm3.

3.9.4 The minimum detectable activity (MDA) will be calculated for each instrument

(c.g., L2221, L2929) used in the final relcase survey, The MDA is based on a 5%
probability of non-detection. That is, a 5% probability exists of concluding that
there is no activity, when activity really exists. The equation for MDA is given by
(Ref. 5.6):

MDA = 2.7I/T‘ + 3.29 \/ Rn/TR + RR/T
s

efficiency
Where:
Rn = background counting rate (¢pm)
Ta = background count time (min)
Ty = sample count time (min)

If the background and sumple count times are equal and neglecting the first 1erm
(2.71/T), the equation becomes:

MDA = 4.65 \/ Rn/Tn

efficiency

——— .
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TABLE 1
ACCEPTABLE SURFACE CONTAMINATION LEVFLS

NUCLIDES* AVERAGE"« MAXIMUAD4 REMOVABLE"«
U-nat, U-235, U-23R. and 5.000 dpm /100 cm? 15,006 dpm /100 cm? 1.000 dpm /100 cm?
associated decay products
Transuramics, Ra-226 Ra-228, 100 dpm/100 cm? 300 dpm/100 cm? 20 dpm/100 ¢m?

Th-20, Thi228. Pa-2131,
Ac-227,1-125. 129

Th-nat, Th-232. Sr-90, 1000 dpmy100 em?2 3000 dpmy/ 100 cm? 200 dpmy/100 cm?
R3>-223, Ra-224, U-232, 1-126,

E13L 1133

Beta-pamma emitters (nuchides 5000 dpm B100 cm? 15.000 dpm B100 cin2 1000 dpm By 100 cm?
with decay modces other than

alpha emisaon or spentaneous
fission) excepi Sr-90 and other
nolcd above.

* Whe e surface contamination by both alpha— and beta-gamma-emitting nuclides exists, the limits established for alpha- and beta-
gimma-cmitting nechdes should apply independently.

® As used in this table, dpm (disintegrations per minute) means the rate of emission by radicactive mateniai as deiermined by correcting the
counts per minute observed by an appropnate detector for back ground, efficiency. and geometric factors associated with the instrumenta-
von.

« Measurements of average contaminant should not be averaged over more than | square meter. For objects of less surface arca, the average
should be denived for each such object.

¢The maximum contamination ievel applics to an arca of not more than 100 cm?.

¢ The amount of removable radicactive material per 100 cm? of surface area should be determined by v “ping that area with dry filier or soft
ahrorbent paper, applying moderate pressure, and assessing the amount of radioactive matenal on the wipe with an appropnate instrument
of know efficiency. When remas able contamination on objects of less surface area is determined. the pertinent levels should be reduced
proportionally and the entirc surface should be wiped.
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ATTACHMENT ]
ELEVATED READINGS CONTAMINATION RESULTS

-

| DATE. LOCATION:
INSTRUMENT PROBE: EFF:
Moge!
GRID NUMBER CPM dpm/100cm 2 GRID NUMBER . CPM dpm/100¢cr

Average background counts per min.

’A\;)TE; DPM/100 em? calculated as follows:

i gpm . Qross count rate) — (background count rate)
100cm 2 (efficiency) m%ge_gm SURVEYOR
] SUPERVISOR
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TYPICAL RELEASE SURVLEY COVER SHEET
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AVERAGE CONTAMINATION SURVEY RESULTS dpm/100cm 2
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RATE SURVEY RESULTS
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1.3

L. INTRODUCTION

SCOPE

This procedure specifies the methods to be employed for maintaining concentrations of
airborne radioactivity below established limiws. This procedure shall be employed by
Nuclear Energy Services (NES)

GENERAL BACKGROUND INFORMATION

Airborne radioactivity is the presence of radioactive parucles or gases in the air. Control of
airborne radioactivity is necessary to limit the internal radiation exposure that can result
from the inhalation of radioactive material.

The respiratory protection program is the responsibility of the Radiological Controls
Supervisor. The Radiological Controls Technicians implement the program. Although
aL: bome radioactivity is not expected to exceed the concentrations permutted by |OCFR20,
Appendix B, Table I, respiratory protection requirements and use is discussed.

Airbomne radioactivity concentrations shall be minimized to the extent practicable by the
use of engineered controls (containment, ventilation, etc.). When establishing radiological
controls for work involving potential airborne radioacuvity, the first considerator should
be to use techniques which will prevent airborne radioactivity and maintain loose surface
contamination in controlled areas to as low as reasonably achievable levels.

REFERENCES

1. Tide 10, Code of Federal Regulations. Part 20, “Standards for Protection Against
Radiation.”

ro

NES, “Surface Contamination Program.

e

L.A. Cumne, “Limuts for Qualitative Detection and Quantitative Determination,”
1968
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2. LIMITS FOR AIRBORNE RADIOACTIVITY

2.1 FEDERAL LIMITS

Radionuclide concentrations in air are the limited by the Code of Federal Regulauons, Tide
10, Part 20 (10 CFR 20), for work in controlled areas. Exposure for 40 hours per week
throughout the year to any of these concentrations will be approximately equivaient to § rem
per year of whole body radiation exposure.

3. MONITORING FOR AIRBORNE RADIOACTIVITY

ROUTINE AIR SAMPLING

311 Sampling Techniques
A\

Routine air samples shall be collected with a both low and high volume portable air
samplers with appropriate filter papers. High volume air samplers will be run for a

s

minimum of 5 minutes and low volume air samples for a minimum of 10 minutes for
adequate collection, as determined by the Radiological Controls Supervisor

Personnel (lapel) air samplers will be used, as required, when deemed necessary by
the Radiological Controls Supervisor.

The sampler head shall be placed as close to the work area as possible and within the
breathing zone of the workers in order to best collect a sample that is representative
of the air that the workers are breathing. The location for air samples shall be based
on the type of work being performed (e.g., grining) and the containment enclosure
arrangement used. The radiological controls supervisor will ensure that the air
sample is collected from the proper location.

Care should be taken to avoid contamination of the air sampler or filter while in use.
Such contamination would be falsely interpreted as airbome contamination

3.1.2 Sampling Frequencies
The frequency for air sampling will conform to the following:

1. At least every four hours in occupied spaces, if the air particle detector in that

space 1s required to be operative but is inoperative
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2. At least every four hours in (1) radiological facilities when radioactive work
is performed, (2) dunng radioactive work which has been known to cause or
1s expected to cause airborne radioactivity, and (3) in occupied areas where
surface contaminauon exceeds the limits of Reference 3. These portable
samples are not required if continuous monitoring is performed. Continuous
monitoring shall be performed according to an approved procedure, If the
installed continuous air particle detector for a ventilation exhaust is
inoperative and radioactive work is being performed, portable sampling
every four hours is required.

3 When opening a radioactive system to the atmosphere for maintenance.
However, portable air samples are not required during normal liquid
sampling operabons or when opening the system into a containment
enclosure equipped with a high efficiency filter.

4, Before ininally entering tanks or voids containing potentially radioactive
piping.

- 4 Whenever airborne radioactive levels above the limit of Section 2 are
suspected .

3.1.3  Counting Air Samples

The air samples will be counted on the smear counter (e.g., Ludlum 2929 or
equivalent) to determine gross alpha and beta/gamma airborne radioactivity levels.
Air sample results will be entered onto the Air Sample Log Sheet (Figure 2) and the
Gross Alpha/Beta Analysis of Air Particulates Analysis Data Sheet (Figure 3).

The minimum detectable count rate (MDCR) is the smallest count rate that has a
95% probability of being detected. The minimum detectable concentration (MDC)
is the MDCR corrected by the factors needed to convert sample counts per minute
(cpm) to concentration units. Both the MDCR and MDC will be calculated as
illustrated in Figure | and recorded on the data sheet in Figure 3.

The quantity of self-absorption by the air sample filter depends on the type of
radiation involved, the type of filter used. and the quality of the air being sampled.
The conversion factor on the Analysis Data Sheet in Figure 3 assumes an alpha
self-absorption factor of 1.5. That is, the measured activity concentration is

FORM #NES 205 7/90
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to

s

increased by a factor of 1.5 due to the expected absorption of alpha particles within
the air sample filter. No significant self-absorption is assumed to occur for
beta/gamma emitters.

ENVIRONMENTAL SAMPLING

NES shall monitor and record airborne particulate radioactivity by using a portable air
sampler. The frequency of air sampling shall be as necessary

NES shall use a regulated air sampler (e.g., Eberline RAS-1,), or equivalent, with 47mm
glass fiber filter paper for environmental monitoring.

NES shz'l count the sample filters using a low background gas proportional counter, or
gamma spectrometry system, depending on the type of analysis needed.

RECORDS AND REPORTS

All records of airborne radioactivity surveys required by the Airborne Radioactivity
Program shall be maintained neatly, retained by NES and turned over to the client at the end
of the job. In addition, copies of all records will be provided to the client’s representative, as
appropnate. These records shall include at least the following information:

Date and time of measurement.
Location
Reason for measurement.

Instrument used or equivalent

m o 0w »

Results of most recent response check and background radiation level when survey
meters are used for measuning portable samples

Airbome radioactivity in uCi/mi.

Remarks.

T O m

Signature of surveyor.

——

Signatures of persons reviewing records

A report of any incident involving high airborne radic ac /ity other than fallout or natural
background in areas occupied by personnel not wear: ' - = piratory equipment shall be sent
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34

4.1

to the client within ten days. The incident will be investigated as to the cause of the high
airborne, immnediate actions taken, methods to prevent a future occurrence, and results of
internal monitoring of personnel involved.

An incident report shall also be conducted in cases where workers are exposed 1o
concentrations of airborne radioactivity which exceed the protection provided by
respiratory protection equipment being worn.

CALIBRATION

The calibration of the air sampling equipment will be done in accordance with the
appropriate operation and maintenance manual, or an approved procedure.

The calibration/re—calibration of the air sampling equipment will be done annually and after
instrument repair by a RCT.

NES will maintain calibration ceruficates as part of the permanent project file.
4. CONTROLLING AIRBORNE RADIOACTIVITY

PERSONNEL EXPOSURE

Personnel exposure to airbome radioactivity is controlled using centamination
containments, ventilation systems, and respiratory equipment. When working in areas with
high levels of surface contamination (e.g., 22,000 dpm/100 ¢m? beta/gamma or 1100
dpmv100 cm? alpha) respiratory equipment will be used because of the likelihood that this
surface contamination could become airborne. This requirement may be waived depending
on the radiological conditions by agreement of the Radiological Controls Technician and
Radiological Controls Supervisor.

Contamination containments shall be used to the maximum extent practicable to prevent
personnel from being exposed to airborne radioactivity above the limits of Section 2.1.
These containments are required during radioactive work which has been known to cause or
is expected to cause airborne radioactivity.

Personnel shall wear respiratory equipment in accordance with Section 4.2 in areas where
airborne radioactivity exceeds the applicable limit of Section 2.1.

Signs shall be posted at entrances to areas where respiratory equipment is required. This
requirement to wear respiratory equipment also shall be included on a sign with the

anti-contamination clothing requirements.

FORM gNES 205 7/90
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When personnel not wearing respiratory equipment are likely to be exposed to airborne
radioacuvity above a lurut in Section 2.1, a venulation system shall be operated which will
remove airborne particulate radioactivity to a controlled ventilation system or other system
with & high efficiency filter. For example, during such operations as machining
contaminated surfaces, vacuum cleaners fitted with high efficiency filters, portable exhaust
blowers fitted with high efficiency filters, o flexible ducts connected to a filtered
venulation exhaust shall take suction from within about one foot of the work. Experience
has shown that some operations within containments, such as grinding on highly
contaminated components, require exhausting the containment through a ventilation system
with an installed high efficiency filter, such as by using a vacuum cleaner, to prevent high
airborne radioactivity outside the containment.

High efficiency particulate air (HEPA) filters shall be installed in the ventilation exhaust
from radiological facilities in which work which couid cause airbome radioactivity is in
progress to prevent discharge of airborne radioactivity to the environment.

HEPA filters shall be installed in the exhaust from contamination containments to prevent
personnel from being exposed to high airborne radioactivity.

HEPA filters shall be installed in vacuum cleaners used around loose surface
contamination.

HEPA ventilation exhaust filters are not required if all radioactive work that could cause
airborne radioactivity greater than a limit of Section 2.1 is performed within a
contamination containment enclosure.

Monitoring for airbomne radioactivity shall be performed ir. . ccordance with Section 3.1.

As shown in Table 1 (Ref. 2), full-face filtered air respirators will be worn by personnel
when the alpha airbome concentration is greater than 1E-11 uCi/ml or when the
beta/gamma airbome concentration is greater than 1E-10 uCi/ml.

Full-face supplied air respirators or honds will be wom by personnel when the alpha
airborne concentration is greater than SE-10 uCi/ml or when the beta/gamma airborne
concentration is greater than SE-9 uCi/ml.

Personnel will nog be allowed to enter into areas when the alpha airborne concentration is
greater than 2E-% 1.Ci/ml or when the beta/gamma airbome concentration is greater than
2E-7 uCi/ml
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If personnel entry is required to these areas, containment or filtered ventilation will be used
to reduce airborne radioactivity levels to below 1,000 umes the limit of Section 2.1.

42  RESPIRATORY PROTECTION

NES management personnel who have subordinate personnel working in controlled
areas are responsible for maintaining concentrations of airborne radivactivity below
the established limuts in Section 2. The RCT will provide technical direction in
placement and type of continuous and periodic air sampling equipment required to
detect and evaluate the levels of airborne radioactivity in work areas.

The respiratory protection program is the responsibility of the Radioiogical
Controls Supervisor (RCS). The RCS' responsibility is to implement the program.
Respiratory protection equipment requirements will be specified.

Airborne radioactivity concentrations shall be minimized to the extent practical by
the use of engineered controls (containment, ventilation, etc.). When establishing
radiological controls for work involving potential airborne radioactivity, the first
consideranon should be to use techniques which will prevent airborne radioactivity
and mainw ‘n loose surface contamination in controlled areas to as low as reasonably
achievable levels.

42.2 Weanng Respiratory Protective Equipment

When airborne radioactivity concentrations exceed the limits in Section 2.1,
respiratory equipment must be used to protect personnel. The protection factor for a
full-face filtered air respirator is 50. As shown in Table 1, full-face filtered air
respirators will not be womn in airborne concentrations greater than 50 times the
alpha or beta—gamma limit.

In situations where airborne concentrations of radicactive material exceeds the
stated concentration guides for filtered air respirators in Table 1, the supplied air
respirator will be used. An air supply system will be used by NES to provide
breathing air. As shown in Table 1, supplied air respirators will not be wormn in
airbome concentrations greater than 2,000 times the alpha or beta—gamma limit
The protection factor for particulates, gases, and vapors afforded by a continuous
flow or pressure demand. full-face supplied air respirator is 2,000.
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As shown in Table 1, no other respiratory equipment will be used at airborne
concentrations 2,000 ames the limit of of Section 2.1.

All respirators will meet NIOSH/MSA approval

4.2.3  Respuatory Protection Maintenance Program

All respirators will be maintained in accordance with the manufacturer's
recommendations for repairs, cleaning, and disinfection,

All respirators and auxiliary equipment will be surveyed after cleaning by a RCT
prior to packaging for issue. All respirators will be decontaminated by an RCT prior

o packaging.

Prior to packaging a respirator, the RCT will inspect the respirator for damage and
will seal it in a plastic bag for personnel issue.

The RCS will issue respirators only io respirator qualified personnel.

The air supply system will be inspected by the RCT prior to use.

424 Respiratory Protection Training Program

Training is provided to all respirator users and individuals who direct the ork of
users in respirators. The training is conducted by NES.

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

The training is provided annually at appropriate times to maintain a high degree of
proficiency. Training and fitting records will be maintained by Radiological
Controls personnel.

43  USE OF HIGH EFFICIENCY PARTICULATE AIR FILTER

Systems containing high efficiency particulate air (HEPA) filters shall be at least 99,95%
efficient for filtration of 0.3 micron dioctylphthalate (DOP) particulates.

HEPA filters shall be 99 97% efficient
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The following requirements for ventilation system high efficiency particulate air filters
apply:

A. HEPA filters shall be purchased to specifications at least equivalent to Military
Specificanon MIL-F-51068 series, “Filter Particulate. High Efficiency, Fire
Resistant”.

B. The HEPA filters are fragile. Any penetration of the media is a direct opening from
one side of the filter to the other. Therefore, HEPA filters shall be handled carefully.

o Great care shall be used in installing HEPA filters to ensure the filter material
separators are in the vertical position, tight seals are made around the edges of the
filters, and that filters are not damaged during installation.

D. Because slight damage can greatly reduce their efficiency, HEPA filters shall l»
inspected before installation by careful visual examination. After installation, the
filter system shall be tested and be equal to or greater than 99.95% efficient for 0.3
mucron particles.

E. Installed HEPA filters in use shall be DOP tested annually. If a filter installation
does not pass the DOP test satisfactorily, the cause of leakage shall be determined
and corrected prior to further system operation.

F. A HEPA filter shall be replaced when: (1) the pressure drop across it exceeds the
limit specified for the filter, (2) the flow of air from the system it services is reduced
so as to ineffectvely exhaust an area, (3) the external gamma radiation level from
the filter exceeds allowable radiation levels in the area in which the filter is located,
or (4) the filter is damaged.
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FIGURE 1 /N

MDC/MDCR CALCULATIONS

A MDCR CALCULATION? -

12
29
MDCR = & 4 329 R ., Rs
Ts T8 Ts
where
MDCR = rmunimum detectable count rate (cpm)
Rs = background count rate (cpm)
Ta = background count ume (min)
Ts = sample count time (min)

NOTE: These equations ensure that MDCR is calculated at the 95% confidence level.

B MDC CALCULATION -

MDC = MDCR
(VIEC)(2.22E6)
where
MDC = munimurmn detectable concentraton (MCiml)
v B air sample voiume in mi
BC = counter efficiency (decimal form)
222E6 = conversion from dpm to uCi

NOTE: If the sample net count rate is less than MDCR and the volume is at least 1.0E6 ml,
enter "< MDC™" in the log book. If the sample net count rate is less than MDCR and
the sample volume is less than | .0E6 ml, recalculate MDC using the actual sample

volume

Y

Based on statistical concepts presented by L.A. Currie in Ref. 3
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FIGURE 2
AIR SAMPLE LOG SHEET
, ACTIVITY RECOUNT ACTIVITY
DATE ' SAMPLE |TIME| LOCATION DATE/TIME
ALPHA | BETA ALPHA
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FIGURE 3
GROSS ALPHA/BETA ANALYSIS OF AIR PARTICULATES
ANALYSIS DATA SHEET

SAMPLING DATA SAMPLE NO.:
Location: Reason:

Collected By_ Sampler iD:

Date/Time On: Flow Rate (CFM) On:
Date/Time Off: Flow Rate (CFM) O#

COUNTING DATA ] ALPHA BETA

Counting System

| Serial Number

Counting Date/Time

Gross Counts

Sample Count Time (Min

Gross Counts (cpm)

Background counts

| Bkg Count Time (Min)

Bkg Counts (cpm)

Net Counts (cpm)

Counter Efficiency

. [Conversion Facior ™[ 676 7 | 676 £7
/*I\\ Voiume (ml)

[Activity (uCirmi)

| | MDCR (cpm)

| MDC (uCi/ml)

Comments:

Technician: Date:

Reviewed by: Date:

NOTE: (ft3)(2.83E4) = m/

Activity (uCi/mi ) = (Net cpm) (Conv. Factor)/(Counter EH) (Vol m! )

FCRM §NES 205 7/90



-
o
»
z
=
x
-
o
3
>
=~
g

Type of

__Radicactivity

Alnha Emitiers

Beta/Gamma Emitters

TABLE 1

i

REQUIRED RESPIRATORY PROTECTIVE DEVICES

d.

Concentration Guide imit !

in pCifce

Ot 1 x 0-H

>Ix10-1 o 5 x 1010

>Sx 10102 x 108

>2 x 10-8

Otol x 10-10

>1x 10-1€ 0 S x 102

>Sx 10%t0 2 x 107

>2 x 107

Vo of
Device

a.

d.

d.

! Based on 10 CFR 20, Appendix B limits and the protection factors of 10 CFR 20.

None required
/N

Full-face filtered -
air respirator (protection factor of 50) I

Full face supplied
air respirator (protection factor of 2004)) i

None allowed - no entry

None required

Full-face filtered
air respirator (protection factor of 50) l

Full -face supplied
air respirator (protection factor of 2000} '

None allowed - no entry
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APPENDIX A
AIRBORNE SAFETY ASSURANCE PROGRAM

1. SCOPE

The Airbome Safety Assurance Program has been established to provide protection against
airborne hazards and to provide the basis of all training and record keeping necessary to ensure that
safety

2. GENERAL

The following program is excerpted from the corporate Occupational Health Manual, Section 17.
This program is in compliance with the requirements of the federal Occupational Safety and Health
Admunistration (OSHA) and incorporates the guidelines of the American Nuclear Standards
Institute ANSI-Z88.2. Exposures of workers to airborne radioactive materials in restricted areas
shall follow the guidelines of Regulatory Guide 8.15.

3. RESPIRATORY PROTECTION PROGRAM

RESPIRATORY PROTECTION REQUIREMENTS

The Occupational Safety and Health Administration has set maximum exposure standards
for many airborne toxic materials. If employee exposure to these substances exceeds the
standard, federal law requires that feasible engineering controls and/or administrative
controls be installed or instituted to reduce employee exposure to acceptable levels. If these
controls do not prove feasible, or while they are being installed/instituted, NES shail
provide appropriate respiratory protection for employees.

Respiratory protection is also necessary for routine but infrequent operations, non-routine
operatons in which the employee is exposed briefly to high concentrations of a hazardous
substance, e.g., during maintenance or repair activities, or during emergency conditions.

RESPIRATORY PROTECTION PROGRAM

Eroviding respiratory protective equipment to the employee, however, is only one aspect of
NES’ responsibility pertaining to the use of respiratory protective equipment as a control
measure. A respiratory protection program must be implemented.
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33 RESPIRATORY PROTECTIVE EQUIPMENT SELECTION

Respirator selecuon is critical to an effective program. The proper selection of respiratory
protecuve equipment involves three hagic steps:

1. The identification of the hazard
18 The evaluation of the hazard.

3 The selection of the appropriate approved respiratory equipment based on the first

two considerations.
34 IDENTIFICATION AND EVALUATION OF THE HAZARD

Identification and evaluation of the hazard forms the basis for a decision on the need for the
respiratory program. If a survey of operations and work environments indicates that no
employees are being exposed to containment concentrations exceeding established limits
(OSHA standards) then a respirator program is not required. In-house evaluation with an
industrial hygiene survey may have indicated the need for respiratory protection equipment.
This applies to both radiological and non-radiological hazards,

A walk-through survey of the worksite to idenufy processes. or worker environments
where respirators may be required, is the next step in the respirator selection process.

35  APPROVED RESPIRATORY PROTECTIVE EQUIPMENT

When purchasing respiratory protecive equipment, be sure to purchase approved
equipment for the particular containment. An approved respirator is one that has been tested
and found to meet minimum performance standards by the Mine Safety and Health
Administration and the National Institute f~ Jecupational Safety and Health (NIOSH).

A NIOSH approved respirator contains the following:

» An assigned identification number placed on each unit, e.g., TC-21C-101.
2. A label identifying the type of hazard the respirator is approved to protect against.
3 Additional information on the label which indicates limitations and identifies the

component parts for use with the basic unit.
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ISSUANCE OF RESPIRATORY PROTECTIVE EQUIPMENT

Where pracucal. the user should be given respiratory protective equipment for his/her
exclusive use. A record of issuance shall be maintained. Any respirator permanently
assigned to an individual shall be permanently marked to indicate to whom it was assigned

FITTING OF RESPIRATORY PROTECTIVE EQUIPMENT

Itis essential that respiratory protective equipment be properly fitted to the employee when
it 1s issued. For that reason, NES shall provide several respirators from which to choose.

There are two types of fitting tests ~ qualitative and quantitative tests. Qualitative tests are
fast, usually siraple, but not as accurate an indicator of improper fit as the quanatative test.
The quanutative test requires testing equipment, setup and a specially trained operator.

Two qualitative fittests, the positive pressure fit test and the negauve pressure fit test, can be
used as a quick check of the fit of the respirator facepiece before beginning or during work
in the hazardous atmosphere. These tests would apply only to air-purifying respirators.

Facial hair lying between the sealing surface of a respirator facepiece and the wearer's skin
will prevent a good seal. Beards and sidebumns can prevent satisfactory sealing and shall be
removed prior to respirator use. The negative pressure developed in the facepiece of
non-powered awr-purifying respirators during inhalation can lead to leakage of
contaminants into the facepiece when there is a poor seal. Individuals who have stubble ~
even a few days’ growth may perrmut excessive leakage of containment, -~ a moustache.
sideburns, or a beard that passes between the skin and the sealing surface shall not wear a
respirator.

Industnal safety glasses may cause a fitting problem, if they interfere with the seal .

Contact lenses shall not be worn while wearing a respirator. A properly fitted respirator
(primarily a full facepiece respiraior) may stretch the skin around the eyes, thus increasing
the possibility that the contact lens will fali out. Contaminants also penetrate the respirator
clouding soft lenses and may cause severe discomfort.

MAINTENANCE OF RESPIRATORY PROTECTIVE EQUIPMENT

On-going maintenance of respiratory protective equipment is an important part of the
program. Weanng poorly maintained or maifunctioning equipment may be as dangerous as

not wearing a respirator.
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While OSHA places a strong emphasis on the importance of an adequate maintenance
program, it does permit the tailoring of the maintenance program to the type of plant and
hazards involved. All maintenance programs should follow manufacturer's instructions and

should include provisions for
Cleaning and disinfecting of equipment
Storage
Inspection for defects
Repair
Cleaning and disinfecting -

When respirators are used daily for several hours, they should be cleaned and
disinfected daily. When they are used occasionally, periodic cleaning and
disinfecting is appropriate. Individual workers who maintain their own respirator
should be trained in the cleaning of respirators.

Respirators should be washed in a detergent containing a bactercide. To prevent
dermatitis, the respirators should be rinsed thoroughly in clean water. Dry on an
open rack.

Storage -

After cleaning and drying the respirator, it should be placed in a resealable plastic
bag. A wall-mounted cabinet or an employee’s locker shelf is appropriate for
storing when not in use.

Repair -

Replacement of pants and repair of air-punifying respirators should, in most cases,
present little problem. Replacement parts must be those of the manufacturer of the
equipment and repairs made by qualified individuals.

NOTE: REGULATIONS REQUIRE SELF-CONTAINED BREATHING APPARATUS
EQUIPMENT BE RETURNED TO THE MANUFACTURER FOR
ADJUSTMENT OR REPAIR.

FORM ¥NES 205 7/90



Inspection

An important part of a respirator maintenance program is the inspection of the
devices. If performed carefully, inspections will identfy damaged or
malfunctioning repairs

All respiratory protective equipment must be inspected -
before and after each use: and
during cleaning.

Equipment designated for emergency use must be inspected ~
after each use
during cleaning; and
at least monthly,

39  RECORD KEEPING-INSPECTION
A record must be kept of inspection dates and findings for Lespirators maintained for
SIOCIECOCY NSC,
Listed below are some of the primary defects to look for in inspection of the components of
the respirator. When appropriate. information within the parentheses are suggested actions

10 be taken.
1. Disposable respirator—check for:
- holes in the air filter (obtain new disposable respirator).
- straps for elasticity and deterioration (obtain new disposabile respi-
rator).
2. Air-purifying respirators

Rubber facepiece—check for:
excessive dirt (clean all dirt from facepiece)
= cracks, tears or holes (obtain new facepiece)

-~ distortion (allow facepiece to “sit”, free from any constraints and
see if distortion disappears; if not, obtain new facepiece)
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Headstraps-<check for:
-~ breaks or tears (replace headstraps)
= loss of elasticity (replace headstraps)

- broken or malfunctioning buckles or attachments (obtain new
pars)

Inhalation valve, exhalation valve—check for:

- detergent residue. dust particles, or dirt on valve (clean residue
with soap and water)

mussing, damaged or defective valve cover (obtain valve cover
from manufacturer)

Filter element(s)<check for:

!

proper filter for the hazard

- approval designation

— missing or worn gaskets (order replacement)

- worn threads (replace filter or facepiece, whichever is applicable)

- cracks or dents in filter housing (replace filter)

4. RESPIRATORY PROTECTION EVALUATION

Two important aspects of the respirator program are the periodic surveillance of the work areas
requiring usage of respirators, and an evaluz ion of the overall respirator program for effectiveness.

Many things such as changes in operation or process, implementation of engineering controls,
temperature, and air movement can affect the concentration of the substance(s) which originally
required the use of respirators. To determine the continued necessity of respiratory protection or
need for additional protection, measurements of the contaminant concentration should be made
whenever the above changes are made or detected. A record of these measurements shall be kept.

FORM #NES 205 7/90
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The following are questions to be answered by the Radiological Controls Supervisor (RCS) when

the prograra is evaluated, at least annually - or when changes are made in its implementation.

! Is program responsibility vested in one individual who is knowledgeable and who
can coordinate all aspects of the program?

o

What is the present status of the implementation of engineering controls, if feasible,
to alleviate the need of respirators?

3 Are there ) L ' ’ ASDECLs o spirato 9

4 Are work area conditions and employee exposures properly surveyed?

S, Are respirators selected on the basis of hazards to which the employee 1s exposed”?

6. Are selections made by individuals knowledgeable of selection procedures?

7 Are only approved respirators purchased and used and do they provide adequate
protection for the specific hazard and concentration of the contaminant?

¥ Has a medical evaluation of the prospective user been made to determine ability to

wear respiratory protective equipment?

9 Have respirators been issued to the users for their exclusive use, and are there

records covering issuance’
10 Is the best fitting respirator issued”
11 Is the fit tested at frequent intervals?
12. Are those users who require corrective glasses properly fitted?
13. Are users prohibited from wearing contact lenses when using respirators”’

14 Are respirators cleaned and disinfected after each use or as frequently as needed?

15 Are proper methods of cleaning and disinfecting utilized?
16 Are respirators stored properly”?
17 Are respirators inspected before and after each use and during cleaning?

FORM ¥MES 205 7/90 ‘
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18, Are qualified individuals/users instructed in inspection techniques?

19 Is replacement or repair only done by experienced persons with pans designed for

the respirator?
20. Are workers trained in proper respirators usage and care?
4.1 MEDICAL PROGRAM FOR RESPIRATOR USER

So that the examining physician can render a qualified opinion regarding respirator usage
by an employee, the physician, initially, should be given the following informaton:

Type of equipment to be used

~ Tasks that the employee will perform while wearing the respirator.
Length of ume the user will wear the equipment

-~ Substance to which the employee will be exposed

The following medical tests should be considered by the examining physician in the
evaluation:

Pulmonary function test

Eve test.

General physical examination
- Electrocardiogram.

42 MEDICAL FACTORS

43 Medical factors to be considered by the examining physician in determuining the prospective
user’s ability to wear a respirator are

-~  Emphysema.
-~  Asthma.
~ Chronic bronchitis.
~ Hean disease.
Deep facial scars.
- Poor eyesight or hearing
- Lack of use of fingers or hands
- Claustrophobia
Lack of teeth or dentures
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THE FITTING OF RESPIRATORS

For safe use of any respiratory protective device, it is essential that the user be properly
instructed in its use. Supervicors as well as workers must be so instructed by competent
persons

OSHA requires that all employees be trained in the proper use of the device assigned to
tem

Each respirator wearer should be given training which would include:

a. an explanation of the respiratory hazard and what happens if the respirator 1s not
used properly

b adiscussion of what engineering and administrative controls are being used and why
respirators still are needed for protection

¢ an explanaton of why a pan'cular type of respirator has been selected.
d a discussion of the function, capabilities, and limitations of the selected respirator.
¢ instruction in how to don the respirator and to check its fit and operation, instruction

in the proper wearing of the respirator.
g INSLrUCtion In respirator maintenance
h instruction in recognizing and handling emergency situations.

Supervisory personnel should periodically moniter the use of respirators to insure that they
are worn and maintained properly

The employee .sing the respirator tests it for fit gach fime it is put on. The respirator fit can
be checked by one of the following methods:

Positive Pressure Test:

Close the exhalation valve and gently exhale into the facepiece. The facepiece fit is
considered satisfactory if a slight positive pressure can be built up inside the facepiece
without any evidence of outward ieakage of air at the seal. For most respirators, this method
of leak testing requires that the wearer first remove the exhalation valve cover and then
carefully replace it after the test.
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- Negative Pressure Test

Close off the inlet opening of the canister or cartridge(s) by covering with the palm of the
hand(s) or by replacing the seal(s). Inhale gently so that the facepiece remains in its slightly
coliapsed condition and if no inward leakage of air is detected, the fit of the respirator is
considered sausfactory.

- Stannic Chlonde Smoke Test:

The most frequently used qualitative fit test is the irritant smoke test. An irritant smoke tube
(glass tube 12¢m long by lem diameter, filled with stannic chloride~impregnated pumice)
15 used to produce a very irritating smoke when air is blown through the tube. The smoke is
directed at the facepiece seal and leakage is indicated by irritation of the throat and lungs. If
the respirator does not fit properly, the irritating “smoke™ will be inhaled and the wearer will
cough or sneeze involuntanily. The fact that the fit test is measured by an involuntary
reaction on the pan of the wearer makes this test more acceptable.

To carry out this test in a “controlled” condition a large plastic bag can be hung from the
ceiling and the wearer can step under it. The respirator wearer should close his eyes during
tire fit test. Light puffs of smoke can be introduced into the top and side of the plastic bag
away from the wearer’s face. If there is no evidence of leakage, the smoke tube should be
held closer to the wearer’s face and smoke density increased. Any time leakage is detected,
the tester should stop and the wearer should adjust the facepiece and head straps of the
respirator. NOTE: Only 3 or 4 puffs of “smoke" are required. CHARCOAL FILTERS must
be used on the respirator for this test.
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1. PURFOSE

This procedure specifies the method for counting alpha radioactivity on filter media from air
samples and smears as well as from evaporated crystaline liquid samples .

2. RESPONSIBILITIES 12

Implementation of this alpha counting procedure is the responsibility of the Radiological Controis |
Supervisor (RCS). The site Health and Safety Office (HSO) is responsible for ensuring procedural
compliance.

3. PROCEDURE

31 BACKGROUND COUNTS

Daily, a background count will be made with the alpha counting instrumentation (e.g.,
Ludlum 2929). The empty sample slide {(planchet holder) will be inserted and the
instrument’s alpha background will be counted.

A 30 minute background count will be made and the results written into the laboratory log
book and/or survey form.

s
ro

SOURCE CHECKS

An alpha check source wili be counted ten times; each count will be one minute in
duration. The mean (Cave) standard deviation(s) of the counts will be calculated as
follows:

n
z "
Cave = i=1C (Sample Mean),
n
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lead 4
y Caicuiaied

counting intervai

book [The

.39 (Pu-239) calibration source is placed, active side up, into the

E iy \ - >
A DIUIONIUIT ¢

sample siide (planchet holder) and slid into place within the counter

The gross count rate will be determined by counting the calibration source ten tmes

Each count will be one minute in duration

9 source. The net count

The average of the ten counts will be calculated for the Pu-2

rate will be determined by subtracting the background count rate from the gross

countrate. The average net “‘counts per minute” value will be divided by the known

WU

¢ 1otearmins thae Aail nter pffirimmey
O Aeierming i ally COUNILE Ciliciency
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dveérage ot tencounts (C1 + Cr + (1 4 C10)/10 in counts

per minute (cpm) corrected to net cpm by subtracting out the

background count rate

source acuvity in alpha disintegrations per minute (dpn

ulated for efficiency will be written into the log book. The client's

the efficiency deviates more than +10%

¢ etther filter naner

The smears shall be placed

n planchets for

nchet is then placed into the sample slide and moved into place beneath the

Smears will be counted for 30 seconds or as determuned by the RCS

will be transmitted to the responsible technician for logging onto

nis greater than the release criteria of Table | will be saved for 24

further analysis at the discretion of Radiological Controls

filters will be placed into clean planchets, fuzzy side up to minimize

amount of self-absorption of filter paper. The planchet will be placed into the

sample slide and moved into place beneath the detector

Alr sample filters will be counted for § minutes

Alr sample results will be entered onto Figure 1, Air Particulate Analysis Data

Sheet

Air sample filters will be recounted after two hours minimum. to allow for decay of

ived radon daughter products

*d, for the duration of the project and attached 1o t
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36  FIXED ALPHA CONTAMINATION COUNTING & |

Direct alpha contamination measurements will be taken by placing the alpha probe (i.e., '
Zn$) in direct contact with the surface to be measured. A 30 second count will be obtained {
at the desired location with an ESP-1 or equivalent in the scaler mode. The RCS may
require a longer count time depending on site conditions (e.g., alpha background, release
criteria),

The measurements will be documented on the appropriate survey form.
3.7 LIQUID COUNTING

37.1 A minimum 10cc aliquot will be drawn from all samples of liquid collected for
radiological analysis and dried in preparation for gross alpha analysis. Samples will
be prepared in accordance with NES 82A8023.

4. REFERENCES

4] Guidelines for Decontamination of Facilities and Equipment Prior to Release for
Unrestricted Use or Termination of Licenses for By-product, Source or Special Nuclear
Material. (Table 1)

4.2 NES Procedure 82A8023, Liquid Sample Preparation and Analysis.

4.3 Ludlum Model 2929, Technical Manual.
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TABLE ]
ACCEPTABLE SURFACE CONTAMINATION LEVELS
NUCLIDES» AVERAGE"« MAXIMUM® 4 REMOVABL F>-
U-nat, U-235, U-238, and SO0 dpm o100 cm? 15,000 dpm a/100) cm? LO00 dpm o/100 cm?
asociated decay products
Transuramics, Ra-226, Ra-228, 1O dpen/100 cm? 30 dpem/ 100 cm? 20 dpm/ 100 cm?2

Th-230, Thi228, Pa-211,
Ac-227, 1125, 1129

Th-nat, Th-232, Sr-90, 1000 dpm/ 100 cm? 3000 dpm/100 cm2 200 dpm/ 100 cm?
Ra-223, Ra-224, U-232, 1-126,

(S EIN kL

Beta- gamma eminters (nuchdes S000 dpm By 100 cm? 15,000 dpm By 100 om? 10060 dpm By 100 em?

with decay modes other than
aipha emission or

fission) except Sr-90 and other
noted above.

* Where surface contamination by both alpha and beta-gamma-emitting nuchdes exists, the limits established for alpha— and beta-
gamma-emitting nuchides should apply independendy.

'Asmdhﬁshﬂe.ﬂm(&mwnkmimmnmcofunmimbyndioactsvc matenal as determined by commecting the
Counts per minute observed by an appropniate detector for background, efficiency. and geometnc factors associated with the instrumenta-
fon

<wamembam@dmamm:Mmcr. For objects of less surface arca, the average
should be denved for each such object.

¢The maximum contamination level applies to an area of not more than 100 em?2.

=mmdmﬂemm1pal(‘l)cmlofsufu:cmmudbcduammdhywipingﬂwmmmdryﬁlwmmf:
mﬂmm.wm-oduammmmurmdmﬁmlmﬂtmmwﬂhmmqm&cmsmmcm

of know eificiency. When removable comtammation on obgects of less surface area is determined, the periinent levels should be reduced
proportionaily and the entire surface should be wiped.
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PAGE OF
FIGURE 1
GROSS ALPHA/BETA ANALYSIS OF AIR PARTICULATES
ANALYSIS DATA SHEET

SAMPLING DATA SAMPLE NO.:
Location: X Reason:
Collected By, Sampler ID:
Date/Time On: Flow Rate (CFM) On:
Date/Time Off: Flow Rate (CFM) Off:

COUNTING DATA ALPHA BETA

{ Counting System
Sernal Number

{ Counting Date/Time
| Gross Counts

Sample Count Time (Min
| Gross Counts {cpm)

Background counts

e

| Bkg Count Time (Min)
| Bkg Counts (cpm)

Net Counts (cpm)
Counter Efficiency
 Conversion FEOtor — — “{ GTRE-7 I RTEE-7 16 T8 B2 %
Volume (mi)
| Activity (WCVml)
MDCR (cpm)

L MDC (uCiml)

Comments:

Technician: Date:
Reviewed by Date:

NOTE: (#3)(2.83E4) = m/

Activity (uCi/mi ) = (Net cpm) (Conv. Factor)/(Counter Eff) (Vol m!)
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Liquid Counting
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PAGE 3 OF __°
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I PURPOSE
This procedure specifies the method for counting beta-gamma radioactivity on filter media from air
samples and smears as well as from evaporated crystalline liquid samples .
2 RESPONSIBILITIES
/

Ll
—

32.1

Implementation of this beta-gamma counting procedure is the responsibility of the Radiological
Controls Supervisor (RCS). The site Health and Safety Officer (HSO) is responsible for ensuring
procedural compliance.

3 PROCEDURE

BACKGROUND COUNTS

Daily background counts will be made using beta/gamma counting instrumentation (e.g.,
Ludlum Model 2929 with phoswich detector). The empty planchet holder will be inserted
and the instrument's beta/gamma background will be counted.

A 30 munute background count will be obtained and the results recorded in the log book
and/or survey form.

32  SOURCE CHECKS

DRetermination of Source Check Range

A beta/gamma check source will be counted ten times; each count will be one
minute in duration. The mean (Cave) and standard deviation (S) of the counts will be
calculated as follows:

n
)'.'1 Ci/n  (sample mean),

Cave =

where:

Ci = Gross source counts.,

n = Number of measurements
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" A
S = L (Cave -~ Ci)2 (sample standard deviation). / _\_\

1=

[ —

n-1

The acceptable range (95% confidence interval)of the source counts 15 calculated
by:

Range = (Cave~ 1.96S) 10 (Cave + 1.96S)
The range will be documented in the logbook.
32.2 Raily Source Check
Daily, the beta/gamma source will be counted twice for a | minute counung interval.

The number of gross counts obtained will be recorded in the logbook. The RCS will
be notified if the source check counts fall outside of the range.

3.3 EFFICIENCY DETERMINATION

33.1 A Tc-99 calibration source is placed, active side up, into the sample slide {planchet
holder) and slid into place within the counter.

(P
(e
|

The gross count rate will be determined by counting the calibration source ten times.
Each count will be one minute in duration.

3.3.3  The average of the ten counts will be calculated for the Tc~99 source. The net count
rate will be determined by subtracting the background count rate from the gross
count rate. The average net “counts per minute” value will be divided by the known
source acuvity to determine the counter efficiency

off = Cnet
s
where:
Cnet = average of ten counts (C) + C2 + C3 + -+« C10)/10 in counts
per munute (cpm) corrected to net cpm by subtractng out the
background ~ount rate. L
Cs = source activity in disintegrations per minute (dpm).

3.3.4  The results calculated for efficiency will be written into the log book and/or survey
form. The client’s representative will be notified if the efficiency deviates £10%

from the previous calculated efficiency.
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341

342

343
344

345

346

351

3.3.2

33.3

354

355

34 SMEAR COUNTING

NES uses either filter paper or cloth smears for surveys. The smears shall be placed
into clean planchets for counting.

The planchet is then placed into the sample slide and moved into place beneath the
detector,

Smears will be counted for 30 seconds. or as determined by the RCS.

A liquid scintillation counter will be used to count smears for low energy beta
emuitters.

Smear results will be transmitted to the responsible technician for logging onto
survey maps.

Smears with counts greater than the release criteria of Table 1 will be saved for 24
hours pending further analysis at the discretion of Radiological Controls
supervision.

35  AIR SAMPLE FILTER COUNTING

Air sample filters will be placed into clean planchets, fuzzy side up. The planchet
will be placed into the sample slide and moved into place beneath the detector.

Air sample filters will be counted for 5 minutes.

Air sample results will be entered onto Figure 1, Air Particulate Analysis Data
Sheet.

Alr sample filters will be saved for the duration of the project and attached to the
calculation sheet (Figure 1).

A liquid scintillation counter will be used to count air sample filters for low energy
beta emitters.

36  LIQUID COUNTING

Direct beta/gamma contamination measurements will be taken by placing the GM pancake
probe or equivalent beta/gamma detector directly on the surface.

A 30 second count will be obtained at the desired suzvey location. The RCS may require a
longer count time depending on site conditions (e.g.. beta/gamma backgroud. release
critenia).

The measurements will be documented on the appropriate survey form.
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4.1

43

3.6.1 A minimum 10cc aliquot will be drawn from all samples of liquid collected for
radiological analysis and dried in preparation for gross alpha analysis. Samples will
be prepared in accordance with NES 82A8023.

4 REFERENCES

Guidelines for Decontamination of Facilities and Equipment Prior to Release for

Unrestricted Use or Termination of Licenses for By-product Source or Special Nuclear
Matenal. (Table 1)

NES Procedure 82A8023, Liquid Sample Preparation and Analysis.

Ludlum Mode! 2929, Technical Manual
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TABLE 1

ACCEPTABLE SURFACE CONTAMINATION LEVELS

NUCLIDES»

AVERAGE®«

MAXIMUMb 4

REMOVABI Ebe

U-nat, U-235, U-238, and
associated decay products

Transuranics, Ra-226, Ra-228,
Th-230, Th-228, Pa-231,
Ac-2217, 1-125, 1-129

Th-nat, Th-232, Sr-90,

Ra-223, Ra-224, 1-232, 1-126,

1131, 1133

Beta-gamima emitters (nuclides
with decay modes other than
alpha emission of sponianeous
fission) except Sr-90 and other
noted above

5.000 dpm /100 cm?

100 dpm/100 cmi?

1000 dpm/100 cm?

S000 dpry P/ 100 cm?

15.000 dpm a/100 cm?

300 dpm/100 cm?

3000 dpm/100 cm?

15.000 dpm Py/100 cm?

100G dpm /100 cm?

20 dpm/100 cm?

204 dpm/100 cm?

1000 dpm By 100 cm?

*» Where surface contamination by both alpha- and beta-gamma-emitting nuchdes exists, the himits established for alpha- and betas-

gamma-cemitting nuchdes should apply independently.

b As used in this table, dpm (disintegrations per minuie ) means the rate of emission by radiocactive matenal as determined by correcting the
counts per minute observed by an appropnate detector for background, efficiency, and geometnc factors associated with the instrumenta-

fron

< Measurements of average contaminant should not be averaged over more than | square meter. For objects of less surface area, the average

should be denved for each such object.
¢ The maximum contamination level applies to an area of not more than 100 cm2.

e Thc amount of removable radioactive matenai per 100 cm? of surface area should be determined by wiping that area with dry filier or soft
Faper applying moderate pressure, and assessing the amount of radioactive matenal on the wipe with an
of know effi When removable contamination on objects of less surface area is determined, the pertinent levels should be reduced

pmpnmondly and the entire surface should be wiped.

1ate instrument
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FIGURE 1

GROSS ALPHA/BETA ANALYSIS OF AIR PARTICULATES

ANALYSIS DATA SHEET

O\

SAMPLING DATA

Locatien:

Collected By,

Date/Time On:

Date/Time Off:

Reason:
Sampler ID:
Flow Rate (CFM) On:
Flow Rate (CFM) Off:

SAMPLE NO.:

COUNTING DATA

ALPHA

BETA

Counting System

Senal Number

Counting Date/Time

Gross Counts

[ Sample Count Time (Min)

. Net Counts (cpm)
[ Counter Efficiency

F Sl

Gross Counts (cpm)

Background counts

Bkg Count Time (Min)

| Bkg Counts (cpm)

Volume (mli

[ MDCR (cpm)

Activity (uCi/mi)

| MDC (WCimi}

Comments:

Technician:

Date:

Reviewed by

Date:

NOTE: (#3)(2.83E4) = m/

Activity (uCi/ml ) = (Net cpm) (Conv. Factor)/Counter Eff) Vol m/ )
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