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INTRODUCTION

This procedure is designed after the requirements established in the ISU Radiation Safety
Manual (RSM), Sections 11 and 12. While handling radioactive material, spills may occur,
containers may leak, and physical contact with radionuclides may lead to the spread of
radioactive material in unintended locations. Surveys for radioactive contamination help
ensure that exposure to radioactive material remains ALARA. Dose rate surveys provide
information about the radiation fields and associated dose rates in the work area. Conditions
are subject to change and because of this, both contamination and radiation surveys are
performed periodically. Surveys help reduce the spread of contamination and characterize
exposure rates. When contamination is detected, it must be removed promptly to prevent its
spread and the possible exposure of other individuals. The survey frequency is based on the
source classification for a particular radiation use area, as shown in the RSM Section 12 —
Table 8 and is specified in the Authorized User permit.

In addition to laboratory surveys, this procedure provides instructions for release surveys to
demonstrate equipment and material may be released as non-radioactive and surveys for
shipping containers to comply with transportation regulations.

PURPOSE

The purpose of this procedure is to provide clear instructions for performing and
documenting the various radiological surveys conducted within the ISU Radiation Safety
Program.

SCOPE

This procedure specifies instructions for radiological surveys performed in the ISU Radiation
Safety Program as listed below:

e Confirmatory Surveys are performed by the Radiation Safety Department.
e User Survey of laboratory spaces.

e Release Surveys demonstrate equipment and material that have been used with
dispersible radioactive materials or are potentially activated can be released as non-
radioactive for repair or unrestricted use.

e Transportation Surveys for radioactive material packages prior to shipping.

e Trash Surveys are typically performed on laboratory trash in restricted areas to verify no
radioactive material is present.

e Waste Surveys are performed on waste containers prior to being shipped.

e SCA Leak Test Surveys.
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ROLES AND RESPONSIBILITIES
Radiation Safety Officer
e Maintain this procedure and applicable sections of the Radiation Safety Manual.
Authorized Users
e Ensure surveys are performed at the frequency specified in their permit.
e Review and approve Authorized User surveys for their laboratories.
e Maintain annual radiation safety training.
Radiation worker
e Properly perform surveys in accordance with this procedure.
e Maintain annual radiation safety training.
Radiation Safety Technician

e Perform confirmatory surveys, release surveys, transportation surveys, and SCA leak
test surveys.

e Maintain annual radiation safety training.

ACRONYMS/DEFINITIONS

ALARA: As Low As Reasonably Achievable
AU: Authorized User

GM: Geiger—Miiller

ISU: Idaho State University

LAW: Large Area Wipe

PPE: Personal Protective Equipment
RAM: Radioactive Material

RS: Radiation Safety

RSM: Radiation Safety Manual

SCA: Subcritical Assembly

WAL: Waste Addition Log
Contamination: Radioactive material in an unwanted location. Contamination can

be both fixed and removable. Removable contamination is easily
removed from the surface it is on while fixed contamination
remains on its surface despite removal efforts.
External Exposure: Penetrating dose from a radioactive source external to the body.
Internal Exposure: Radioactive material deposited in the body through inhalation,
ingestion, injection, or absorption.
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Contamination Survey: A survey designed to establish the level of radioactive material that
may be on exposed surfaces. Swipes, Large Area Wipes (LAW’s),
and direct contact measurements are considered contamination
surveys.

Radiation Survey: Measuring the dose rate levels in various locations in a room or
facility. This is performed with dose rate instruments to measure x-
ray, beta, gamma and neutron fields. Typically done in general
area and at 30 cm or 1 meter from a source.

Formal Map Survey: Investigation of the area or item to identify possible contaminates
and radiation levels. Legibly documented on a map.

Immediate Work- A survey performed in the immediate work area to grossly

Area Survey: identify that there is no significant contamination in the area.

Swipe/Smear: Removable contamination survey method of swiping surface areas
and counting it for gross alpha/beta analysis.

Direct Scan: Contact reading of a suspected area of contamination with a survey
meter (alpha/beta survey probe).

Large Area Wipe: Removable contamination survey method of using a Masslinn mop
or wipe to cover a large area and then perform a direct scan on the
Masslinn.

6. REQUIRED MATERIAL(S)
e Applicable RPR 11 — Contamination and Radiation Survey Form
e PPE
e Dosimeter
e Appropriate Survey Instruments defined in Authorized User permit
e Swipes
e Masslinn, and Mop (if applicable)

e Pen

7. REQUIRED TRAINING(S)
e [SU Radiation Safety Training
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8. PROCEDURE

Surveys should be clear and legible so that there is no question what is being written and it
can be understood by anyone. The RPR-11 forms clearly identify the minimum survey
requirements and proper way of recording survey results. A completed example form can be
found in Appendix B. Once approved, the most recent survey should be posted in or near the
laboratory space. Dose rate area postings should be updated to the appropriate signage,
dependent on survey results.

8.1.  Confirmatory Surveys

Confirmatory Surveys of permitted laboratory spaces are performed by the Radiation
Safety Department. They are documented on the RPR-11a form.

8.1.1. Preliminary Steps
8.1.1.1. Obtain an RPR-11a form.
8.1.1.2. Identify the radionuclides that may be present in the survey. The radionuclides

present are listed on the Authorized User’s permit. Be aware of any neutron
sources that are present in the laboratory. If multiple alpha and beta/gamma
emitters are present, then write various on the RPR-11a form.

8.1.1.3. Gather the appropriate survey instrument(s) specified in the permit under the
section for Radiation Safety Surveys.

8.1.1.4. Verify the instruments to be used have been daily checked. See the Instrument
Performance Log on Google Sheets. If the instrument(s) have not been checked,
complete a daily check by following RS-24, Instrument Response Checks
procedure.

8.1.1.5. Record the make, model, serial number, calibration due date, and unit of
measurement of each instrument on the RPR-11a form.

8.1.1.6. Take a background measurement with each handheld instrument and record the
background range on the RPR-11a form. Background measurements should be
representative of the area where the survey is being performed.

8.1.1.7. Gather the necessary survey materials. This includes PPE and swipes.

8.1.1.8. Draw a map of the location being surveyed. Maps should be up to date and to
scale. Maps can be electronically drawn and printed on the back of the RPR-11a
form or drawn by hand. Maps should include room numbers, all doorways, RAM
storage cabinets, RAM use area, laboratory furnishings, and any other pertinent
information about the area.

8.1.1.9. When applicable, contact the Authorized User to schedule an appropriate time to
survey.
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8.1.2. Survey
8.1.2.1. Measure the dose rate throughout the area. Take enough dose rate measurements to

accurately represent the survey area. Focus on RAM use areas and RAM storage
areas. Perform a dose rate measurement 30 cm from all RAM storage areas. When
the user permit identifies neutron sources, the same principles apply for neutron
dose rate measurements.

8.1.2.2. Record dose rate results on the RPR-11a map. If gamma and neutron dose rate
measurements are performed, label them respectively with y and n on the map.
Avoid loitering near RAM storage areas. Record results in a low background area
to maintain exposure ALARA.

8.1.2.3. Prepare and collect enough swipes to cover all potentially contaminated areas to
accurately represent the area or item being surveyed. The following should be
noted while taking swipes:

e Swipes should be collected in a 100 cm? area.

e Swipes should be taken at the entrance to the survey area, both inside and
outside. Sink drains, sash/lip of Fume Hoods, rad trash lids, door handles,
logbooks, tools used to process RAM, keyboards, etc.

e [fdirect scans are greater than background measurements it is a good practice
to also swipe the area to classify the type of contamination: fixed or removable.

e Briefly frisk each swipe to verify that it is not highly contaminated. If highly
contaminated, note count rate on the RPR-11a form but DO NOT analyze on
laboratory equipment.

e Swipes are either counted on a proportional counter or liquid scintillation
counter (see Authorized User permit). When results are completed, attach them
to the survey map.

e When using the proportional counter, first verify that the daily check has been
completed on the control chart. Record counting information in the
proportional counter logbook.

e The liquid scintillation counter uses a standard rack with background H-3 and
C-14 standards that is counted when a sample is started. Record counting
details such as the number of vials, date counted, and carrier number(s) in the
LSC logbook. A background vial should be used for each carrier.

e Attach swipe results to the RPR-11a form.

8.1.2.4. Direct scans should be performed in locations likely to find contamination (i.e.,
Fume Hoods, sinks, sample preparation areas, re-usable PPE etc.). Record all area
direct scans on the RPR-11a form. Record maximum count rate observed. Scan
speeds can be found in Appendix A. If no direct scans are performed due to
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elevated radiation fields being present, add a comment to the top of the RPR-11a
form stating “No direct scans performed due to elevated background.”

When the survey has been completed, review that all information is complete and
correct, sign it, and submit it to the Radiation Safety Department for review.

User Surveys

There are two types of User Surveys: Immediate Work Area and Formal Map User
Surveys discussed in Section 8.3 and Section 8.4. Immediate Work Area Surveys are
performed immediately after radiological work is completed and recorded in the
AU’s logbook. Formal Map Surveys are recorded on the RPR-11b form. See the
Authorized User’s permit for the frequency of Formal Map Surveys.

Immediate Work Area Post-Job Surveys

Immediate Work Area Surveys confirm there is no significant contamination from
the day’s operation. If contamination is detected above the limits of Table 7 in the
RSM, decontamination shall be performed, and a Formal Map User Survey
conducted.

Preliminary Steps

Be aware of which types of radionuclides are present based on the work
performed.

Be prepared to conduct the survey by donning the proper PPE and obtaining the
needed survey materials. (Lab coat, gloves, Masslinn, swipes, friskers etc.).

Verify the instruments to be used have been daily checked. See the Instrument
Performance Log on google sheets. If the instrument(s) have not been checked,
complete a daily check by following RS-24, Instrument Response Checks
procedure.

Survey

Direct surveys and/or LAW surveys are used to assess the work area when
detectable nuclides were used.

LAW areas where RAM may have spilled or been released. (Fume Hood sash/lid,
floor near work area, etc.)

Direct scan each Masslinn in a low background area. Scan speeds can be found in
Appendix A.

Frisk the work area. See Appendix A.
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8.3.2.5. When non-detectable nuclides (low-energy beta emitters) or pure alpha-emitting

radionuclides are used, perform a swipe survey.

8.3.2.6. Prepare and collect enough swipes to assess the immediate work area. The
following should be noted while taking swipes:

e Swipes should be collected in a 100 cm? area.

e Briefly frisk Swipes to verify they are not highly contaminated. If the swipes
are highly contaminated note count rate in the AU logbook but DO NOT
analyze on laboratory equipment.

e Count the swipes on the appropriate survey equipment according to the
Authorized User permit.

8.3.2.7. Record the results of the immediate work area survey in the laboratory logbook.
The make, model, serial number, calibration due date, background measurement,
and units of measurement of all instruments used in the survey should be included
in the entry.

8.4.  Formal Map User Surveys

8.4.1. Preliminary Steps
8.4.1.1. Obtain an RPR-11b form.
8.4.1.2. Identify the radionuclides that may be present in the survey. The radionuclides

present are listed on the Authorized Users permit. Be aware of any neutron sources
that are present in the laboratory. If multiple alpha and beta/gamma emitters are
present, then write various on the RPR-11b form.

8.4.1.3. Gather the appropriate survey instrument(s) specified in the permit under the
section for Radiation Safety Surveys.

8.4.14. Verify the instruments to be used have been daily checked. See the Instrument
Performance Log on google sheets. If the instrument(s) have not been checked,
complete a daily check by following RS-24, Instrument Response Checks
procedure.

8.4.1.5. Record the make, model, serial number, calibration due date, and unit of
measurement of each instrument on the RPR11b form.

8.4.1.6. Take a background measurement with each handheld instrument and record the
background range on the RPR-11b form. Background measurements should be
representative of the area where the survey is being performed.

8.4.1.7. Gather the necessary survey materials. This includes PPE, swipes, and Masslinn.

10
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8.4.1.8. Draw an updated map of the location being surveyed. Maps should be up to date

and to scale. Maps can be drawn by hand or electronically designed and printed on
the back of the RPR-11b form. Maps should include room numbers, all doorways,
RAM storage cabinets, RAM use areas, laboratory furnishings, and any other
pertinent information about the area.

8.4.1.9. When applicable, contact the Authorized User to schedule an appropriate time to
survey.

8.4.2. Survey

8.4.2.1. For areas with significant potential for removable contamination, take enough

LAWSs to cover the majority of the work area and record results on the RPR-11b
form. The following should be noted while taking Large Area Wipes:

e A LAW is performed by using the Masslinn cloth and wiping the surface areas
with a gloved hand or Masslinn mop.

e LAWs are direct scanned with a survey meter for removable contamination.
Scan speeds can be found in Appendix A.

e It is acceptable to reuse the same Masslinn if the levels are found to be
indistinguishable from background.

8.4.2.2. If contamination is found on the LAW, decontaminate the area using cleaning
products. Dry the area or wait until dry and repeat LAW in the area. Repeat until
the net count rate on the LAW is less than the action levels specified in Table 7,
Section 11 of the RSM.

8.4.2.3. Measure the dose rate throughout the area. Take enough dose rate measurements to
accurately represent the survey area. Focus on RAM use areas, high contact areas
(i.e., sinks, door handles, etc.), and RAM storage areas. Perform a dose rate
measurement 30 cm from all RAM storage areas. When the user permit identifies
neutron sources, the same principles apply for neutron dose rate measurements.

8.4.2.4. Record dose rate results on the RPR-11b map. If gamma and neutron dose rate
measurements are performed, label them respectively with y and n on the map.
Avoid loitering near RAM storage areas. Record results in a low background area
to maintain exposure ALARA.

8.4.2.5. Prepare and collect enough swipes to cover all potentially contaminated areas as
well as accurately represent the area or item being surveyed. The following should
be noted while taking swipes:

e Swipes should be collected in a 100 cm? area.

e Swipes should be taken at the entrance to the survey area, both inside and
outside. Sink drains, sash/lip of Fume Hoods, door handles, logbooks, tools

11
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used to process RAM, keyboards, etc.

e [f direct scans are greater than background measurements it is a good practice
to also swipe the area to classify the type of contamination: fixed or removable.

e Briefly frisk each swipe to verify that it is not highly contaminated. If highly
contaminated, note count rate on the RPR-11b form but DO NOT analyze on
laboratory equipment.

e Swipes are either counted on a proportional counter or liquid scintillation
counter (see Authorized User permit). When results are completed, attach them
to the survey map.

e  When using the proportional counter, first verify that the daily check has been
completed on the control chart. Record counting information in the
proportional counter logbook.

e The liquid scintillation counter uses a standard rack with background H-3 and
C-14 standards that is counted when a sample is started. Record counting
details such as the number of vials, date counted, and carrier number(s) in the
LSC logbook. A background vial should be used for each carrier.

e Attach swipe results to the RPR-11b form.

8.4.2.6. Direct scans should be performed in locations likely to find contamination (i.e.,
Fume Hoods, sample preparation areas, etc.). Record all area Direct Scans on the
RPR-11b form. Scan speeds can be found in Appendix A. If no direct scans are
performed due to elevated radiation fields being present, add a comment to the top
of the RPR-11b form stating “No direct scans performed due to elevated
background.”

8.4.2.7. When finished with the survey, review that all information is complete and correct,
sign it, and submit it to the Radiation Safety Department or Authorized User for
review.

8.5.  Release Surveys

Release Surveys are performed on items or equipment to be released for repair or
unrestricted use that have been used with dispersible radioactive materials or may
have been activated. Process knowledge can be used to determine whether a full release
survey is appropriate. Items located in or near beamlines, where activation may occur, may
be released following a survey using a GM probe and a Nal-based dose rate meter (or an
equivalent device), provided the areas are free of removable contamination. Release
Surveys are recorded on the RPR-11c form. Release Surveys are typically performed
by Radiation Safety Technicians from the Radiation Safety Department. Please
contact the Radiation Safety Department if something needs to be released.

12
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8.5.1. Preliminary Steps

8.5.1.1. Obtain an RPR-11c¢ form. Contact the Authorized User to determine if the item is

potentially activated or to identify radionuclides that may be present. Identify if
there are internal surfaces where RAM may be present in the comments section.
Identify the action levels based on what radionuclides may be present (See Table 7
of the RSM). Record action levels for removable and average total contamination
on the RPR-11c form.

8.5.1.2. Gather the appropriate survey instrument(s) for the release survey. Appropriate
instruments may include a rate meter with GM probe or alpha/beta probe, and
Model-19 Nal based dose rate meter (or equivalent) if the item is potentially
activated.

8.5.1.3. Verify the instruments to be used have been daily checked. See the Instrument
Performance Log on google sheets. If the instrument(s) have not been checked,
complete a daily check by following RS-24, Instrument Response Checks
procedure.

8.5.1.4. Record the make, model, serial number, calibration due date, and unit of
measurement unit of each instrument on the RPR-11c¢ form.

8.5.1.5. Take a background measurement with each handheld instrument and record the
background range on the RPR-11¢ form. Background measurements should be
representative of the area where the survey is being performed.

8.5.1.6. Gather the necessary survey materials. This includes PPE, swipes, and Masslinn.
8.5.1.7. Preferably, take photographs of the item. Add survey points to the photographs.
8.5.1.8. Alternatively, prepare a map of the item being surveyed. Maps should include all

items surveyed for release. Maps should be legible and to scale. If this is not
achievable, then a picture needs to be used instead. The item being surveyed for
release should be stationed in a low background area in order to conduct the

survey.
8.5.2. Survey
8.5.2.1. Scan 100% of the item with the contamination survey instrument. Complete

questions regarding direct frisk. Scan speeds can be found in Appendix A. If
positive results are found in the direct frisk, perform 30 second static counts at the
location and record results on the RPR-11c form. Note all internal surfaces and
areas in the comments where direct scans or swipes are not possible.

8.5.2.2. If potentially activated, survey the entire surface of the item with a Ludlum Model
19 uR meter (or equivalent). Survey 1 to 2 cm from the surface of the item. Use
the same survey speed specified for frisking in Appendix A. Answer questions

13
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regarding activation and puR survey on the RPR-11c form. If dose rates become too
high for the Model 19, it is acceptable to then move to a Model 9 or equivalent to
quantify the dose rates.

Take enough LAWSs to cover all surfaces of the object and record results on the
RPR-11c form. Follow the following list for LAWSs:

e A LAW is performed by using the Masslinn cloth and wiping the surface areas
with a gloved hand.

e [ AWs are direct scanned with a survey meter for removable contamination.
Scan speeds can be found in Appendix A.

e It is acceptable to reuse the same Masslinn if the levels are found to be
indistinguishable from background.

If contamination is found from the LAW, decontaminate the item by using
cleaning products. Dry the area or wait until dry and perform a second LAW on
the item. Repeat until indistinguishable from background or less than action levels
specified in Table 7, Section 11 of the RSM. Record results on the RPR-11c¢ form.

Prepare and collect enough swipes to cover all openings as well as accurately
represent the item being surveyed. The following should be noted while taking
swipes:

e Swipes should be collected in a 100 cm? area for release items.

e [f direct scans are greater than background measurements it is a good practice
to also swipe the area to classify the type of contamination: fixed or removable.

e Briefly frisk each swipe to verify that it is not highly contaminated. If highly
contaminated, note count rate on the RPR-11¢ form but DO NOT analyze on
laboratory equipment.

e Swipes are either counted on a proportional counter or liquid scintillation
counter, depending on isotopes that may be present. When results are
completed, attach them to the survey map.

e  When using the proportional counter, first verify that the daily check has been
completed on the control chart. Record counting information in the
proportional counter logbook.

e The liquid scintillation counter uses a standard rack that is counted when a
sample is started. Record counting details such as the number of vials, date
counted, and carrier number(s) in the LSC logbook. A background vial should
be used for each carrier.

When the survey is complete, review that all information is complete and correct,
sign it, and submit it to the Radiation Safety Department for review.

14
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Transportation Surveys

Transportation surveys are performed in conjunction with RS-08, Transfer and
Transport of Radioactive Material and are performed by the Radiation Safety
Department technicians and staff.

Preliminary Steps

Obtain an RPR-11d form.

Gather required materials (Gamma dose rate meter, frisker, swipes, LAW, and
neutron dose rate meter if neutron-emitting sources are present). A uR/hr dose rate
meter should be used initially for all shipments, graduating to a mR/hr dose rate
meter if the package dose rate requires a larger scale.

Verify the instruments to be used have been daily checked. See the Instrument
Performance Log on google sheets. If the instrument(s) have not been checked,
complete a daily check by following RS-24, Instrument Response Checks
procedure.

Record the make, model, serial number, calibration due date, and unit of
measurement for each instrument.

Perform surveys in a low background area.

Take a background measurement with each handheld instrument and record the
background range on the RPR-11d form. Background measurements should be
representative of the area where the survey is being performed.

Enter the shipment number, UN number, and label category.
Survey

Perform a dose rate survey on the shipment container. Find the highest on-contact
reading and record it on the RPR-11d form. Measure 1-meter from the highest
point and take a second reading. Record the 1-meter reading on the RPR-11d form.
Measure neutron dose rates in the same manner when neutron-emitting material is
present.

Record dose rate results on the RPR-11d map. If gamma and neutron dose rate
measurements are performed, label them respectfully with y and n on the map.
Avoid loitering near RAM storage areas. Record results in a low background area
to maintain exposure ALARA.

Collect 300 cm? swipes of the container and record the location on the RPR-11d
form. Briefly frisk each swipe to verify that it is not highly contaminated. If highly
contaminated, note the count rate on the RPR-11d form but DO NOT analyze on
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the laboratory equipment. Dispose of the swipe in the radioactive waste bin and
perform a decontamination of the container and re-swipe it.

When using the proportional counter, liquid scintillation counter, or alpha/beta
scalar, first verify that all control measurements have been performed in
accordance with the user procedure. Attach a printout of the swipe results to the
form.

Take a LAW over the entire surface of the container and scan the LAW with a GM
frisker for removable contamination. Record the result on the RPR-11d form.

When the survey is complete, review that all information is complete and correct,
sign it, and submit it to the Radiation Safety Department for review.

Trash Survey

Trash Surveys are typically performed on trash bags collected from restricted or
controlled areas near radioactive material use areas. Trash Surveys ensure no
radioactive sources or material have been unintentionally placed in the non-rad trash.
Trash Surveys are recorded on the RPR-11e form. Trash surveys may be performed
by any Radiation Worker.

Preliminary Steps

Gather the appropriate survey instrument(s) for the release survey. Appropriate
instruments may include a rate meter with GM probe or alpha/beta probe, and
Model-19 Nal based dose rate meter (or equivalent).

Verify the instruments to be used have been daily checked. See the Instrument
Performance Log on google sheets. If the instrument(s) have not been checked,
complete a daily check by following RS-24, Instrument Response Checks
procedure.

Record the make, model, serial number, calibration due date, and unit of
measurement unit of each instrument on the RPR-11e form.

Take a background measurement with each handheld instrument and record the
background range on the RPR-11e form. Background measurements should be
representative of the area where the survey is being performed.

The trash being surveyed should be stationed in a low background area in order to
conduct the survey.

Don the appropriate PPE for the survey.
Survey

Scan 100% of the trash with the contamination survey instrument. Complete
questions regarding direct frisk. Scan speeds can be found in Appendix A. If
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positive results are found in the direct frisk, perform 30 second static counts at the
location and record results on the RPR-11e form.

8.7.2.2. Survey the entire surface of the trash with a Ludlum Model 19 uR meter (or
equivalent). Survey 1 to 2 cm from the surface of the item. Use the same survey
speed specified for frisking in Appendix A. Answer questions regarding activation
and pR survey on the RPR-11e form.

8.7.2.3. Any measurements outside of the established background ranges need to be further
evaluated by the Radiation Safety Department prior to putting it into the ordinary
trash.

8.7.3. When the survey is complete, review that all information is complete and correct,

sign it, and submit it to the Radiation Safety Department for review.

8.8.  Waste Survey

Waste Surveys are performed on radioactive waste containers prior to shipment for
disposal. Waste Surveys ensure that all containers destined for waste pick-up meet
shipping requirements. Waste Surveys are recorded on the RPR-11f form. Waste
Surveys are to be performed by Radiation Safety Technicians from the Radiation
Safety Department. Please contact the Radiation Safety Department if any
Radioactive waste container needs to be surveyed.

8.8.1. Preliminary Steps
8.8.1.1. Obtain an RPR-11f survey form.
8.8.1.2. Record the name, type, weight, and the fullness fraction of the container being

surveyed on the RPR-11f form. Answer questions regarding the Waste Addition
Logs on the RPR-11f form.

8.8.1.3. Identify the radionuclides that may be present in the survey. The radionuclides
present should be posted on the drum with activities or logged in the Waste
Addition Log. Be aware of any neutron sources that are present in the container. If
multiple alpha and beta/gamma emitters are present, then write various on the
RPR-11a form.

8.8.1.4. Gather required materials (Gamma dose rate meter, frisker, swipes, LAW, and
neutron dose rate meter if neutron-emitting sources are present) A uR/hr dose rate
meter should be used initially for all shipments, graduating to a mR/hr dose rate
meter if the package dose rate requires a larger scale.

8.8.1.5. Verify the instruments to be used have been daily checked. See the Instrument
Performance Log on google sheets. If the instrument(s) have not been checked,

17



Procedure #: RS-03 Rev.3

Procedure Title: Radiological Surveys
Approval Date: 7/29/2025
Effective Date: 7/29/2025

complete a daily check by following RS-24, Instrument Response Checks
procedure.

8.8.1.6. Record the make, model, serial number, calibration due date, and unit of
measurement of each instrument.

8.8.1.7. Perform surveys in a low background area.

8.8.1.8. Take a background measurement with each handheld instrument and record the
background range on the RPR-11d form. Background measurements should be
representative of the area where the survey is being performed.

8.8.2. Survey

8.8.2.1. Perform a dose rate survey on the waste container. Find the highest on-contact
reading and record on the front of the RPR-11f form. Measure 1 meter from the
highest point and take a second reading. Record the 1-meter reading on the front of
the RPR-11f form. Measure neutron dose rates in the same manner when neutron-
emitting material is present.

8.8.2.2. Record dose rate results on the RPR-11f map. If gamma and neutron dose rate
measurements are performed, label them respectively with y and n on the map.
Avoid loitering near RAM storage areas. Record results in a low background area
to maintain exposure ALARA

8.8.2.3. Collect 300 cm? swipes of the container and record the location on the RPR-11d
form. Briefly frisk each swipe to verify that it is not highly contaminated. If highly
contaminated, note count rate on the RPR-11f form but DO NOT analyze on
laboratory equipment.

8.8.2.4. When using the proportional counter, liquid scintillation counter, or alpha beta
scalar, first verify that all control measurements have been performed in
accordance with the user procedure. Attach a printout of the swipe results to the
form.

8.8.2.5. Take a LAW over the surface of the entire container and scan with a GM frisker
for removable contamination. Record the result on the RPR-11f form.

8.8.2.6. When the survey is complete, review that all information is complete and correct,
sign it, and submit it to the Radiation Safety Department for review.

8.9.  Ten Percent Survey of SCA Plates

The Sub-Critical Assembly (SCA) fuel plates are leak tested annually and after each
experimental use. Ten percent of the SCA plates used in an experiment are selected
and leak tested as specified below. During the September inventory, ten percent (15
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plates) are surveyed as specified below. The ten percent survey is performed with the
Reactor Supervisor or designated back-up and in accordance with the applicable
requirements of the Subcritical Assembly Procedure.

8.9.1. Gather the required materials: Gloves, pen, SCA Leak Test Survey Form, GM
frisker, swipes. For post SCA run surveys also gather 20 mL liquid scintillation vials
(2) and a pipette.

8.9.2. Randomly select the 10% of the fuel plates used in the experiment or 15 plates if the

performing the September inventory from the fuel locker and write the fuel plate
number and corresponding swipe number on the SCA Leak Test Survey Form

8.9.3. Swipe the surface of each fuel plate, focusing on the edges, with the corresponding
swipe number and collect the swipes in a bag.

8.9.4. Return the SCA plates to the fuel locker, ensure it is locked, and make an entry into
the SCA laboratory notebook indicating the Ten Percent Survey was performed with
a date and time.

8.9.5. If performing a post SCA run 10% Survey, use the pipette to collect a 5 mL water
sample from the SCA tank and dispense it into one of the vials.

8.9.6. Use the pipette to collect a 5 mL background water sample and dispense it into the
remaining vial.

8.9.7. Transfer the swipes and water samples to the Radiation Safety Department counting
laboratories.

8.9.8. Count the swipes on the proportional counter.

8.9.9. Add 15 mL of scintillation cocktail to each of the water sample vials, shake them

well to make sure solute and solvent are dissolved completely, and count them on the
liquid scintillation counter.

8.9.10. Compile the SCA Leak Test Form, swipe results, water sample results and attach to
Ten Percent Survey Report.

8.9.11. Update the applicable areas of the Ten Percent Survey Report and submit it to the
RSO/ARSO for review.

9. LIST OF FORMS
RPR-11a — Laboratory Confirmatory Survey Form
RPR-11b — User Formal Map Survey Form
RPR-11c — Release Survey Form
RRP-11d — Transportation Survey Form
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RRP-11e — Trash Survey Form
RRP-11f - Waste Survey Form
SCA Leak Test Survey Form
SCA Ten Percent Survey Report

10. REFERENCES

None.

11. CHANGE HISTORY

Revision 1 — Included formatting updates in accordance with RS-27, the addition of the Ten
Percent Survey of SCA Plates section, and general clarification throughout the document.

Revision 2 — Added Sections 8.7 — Trash Surveys & 8.8 — Waste Survey, and minor
additions & grammatical corrections to previous steps for consistency throughout sections.

Revision 3 — Updated Section 8.5 — Release Surveys to allow for the use of process
knowledge to determine if a full release survey is appropriate for a given item and a process
for releasing potentially activated items that are in areas free from removable contamination.

12. APPENDICES
APPENDIX A — Frisking Directions
APPENDIX B — Example Surveys and Results
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APPENDIX A - Frisking Directions

For survey meters it is important to strive to maintain a consistency of survey rate and
distance.

When surveying something, 4 to /2 distance from the surface should be maintained so
that the probe is not too far away from the surface to measure contamination but not too
close to touch a potentially contaminated area and become contaminated.

o Avoid using the probe to survey the bottom of something. When surveying feet or
shoe covers, lift your leg up so that the probe is surveying vertically to prevent
contaminating the probe.

In general, the best way to determine how to survey something is by covering the width
of the detector per second.

o This is only about 1-2” per second for the 44-9 GM probe.

The fast response should be used when looking for contamination, such as in a direct
scan.

The slow response should be when you want to quantify contamination.

When scanning an area, use an “S” pattern making sure to stop when you audibly or
visually see counts recording above background.
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APPENDIX B — Example Surveys and Results

= &

RPR-11a Confirmatory Survey Form

) Bhifding: : - LEL Comments:

Room: Rm 20 - Reactor-Bay

) qug.:r_gm 72

. Da'té:,l‘; /Z’“V‘?':"ZD7 7 i /

Performed by:

i
Signature: /

. Radionuclides

 present " . Various Reviewed by: Mivoundo. gvx‘vyﬂr‘ - Signature:. ﬂ"ﬂ‘fﬂﬁ%ﬂw
Swipe | Location Swipe | Location Direct | Location Results
(cpm)
[ leps B i 20 | Keo /:vcrfe/ / Lipeye Homgle, | BKE
Z r"{ﬁl”nf Z1 L/ Arjm..l {‘LA / 7 P/.‘:f-/ /?Ké
3 | poblmt Haodly | 22 [ (107 JuSe / 7 | Cabinet tondle. | gpé
4| Cler A= sk
4 r?r’,cv S Lo S G Iz
7 Fﬂam {U/‘Q&( o I/ /ﬁ.}.wf /’I:,. /’/ £, /\?A
Z | rleal BRI 5 Aké
E | Clor F i Al
1 [ Hend Ko,/ 9| gloos REEC
/e f,qu-]-L’ -E';";!I /g Loqayple £2/E
i d-ru-‘{'.-lf "/ga f/ /Aﬂ AﬂAIﬂ/ "6/(@
1'7/ é Ilir::fl(_/ /Zr Z/A/-L‘fﬁ» / /7/(~£
13 | Buclef Ll %) ARV,
7 lLf ':,/fﬂff
14 | Rewihir Sk ff’
j 0‘ r?f:‘ﬁl/
1 F | Cloel
(X | Consals
16 | Cleo/”
Instruments were Source Checked,ﬂ prior to survey
Instrument \/ Instrument \/ Instrument / Action Levels:
Make _Ludlum  [| Make _ Ludlum (| Make _ Ludlum |- "
Model __Q’I'L Model 3 || Model __12-4 | . s A siprai e
| Serial _Lj_zzz' [ Zé" | serial gglqz Serial __ 1Y 9(7‘5( | B:1000 dpm/100cm?
| Cal dUEﬁ,QL@[ .| Cal dueM Cal dueM
BKG BKG ¥ e BKG
.| Range 40"/ Range. 50’/5 i Range (\OI'/
Unit »aRfhr Unit, spm Unit__mrem/hr

For Reviewer:

Are survey results! > Action Level Y @ Are survey results? > MDA? Y@

" If swipes are > action level after 2nd analysis notify RSO or designee and decontaminate area.
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RPR-11a Confirmatory Survey Form

%5
6|6 <«*

Lo

®L

é‘) (0;’%0//}1 @ &/3
g w4
rr ]

"f Onicontact:Dose.Rate@,'@ lL Large Area Wipe
; iI¥\‘3'0(:‘:'I'ri“.'I'o-ffi'"[‘u"bcfi‘c‘a\te-a Dose Rate at 30 cm @@)
"Oiswipe:

 # ‘DirectScan

T1f swipes are > action level after 2nd analysis notify RSO or designee and decontaminate area.
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& Sample Report
Batch ID: Smear - 202312071328 Count Date: 12/7/2023 1:28:57PM
Group: B Count Minutes: 4.00
Device: S5XLB 10106542 Count Mode: Simultaneous
Batch Key: 11956 Operating Volts: 1380
Selected Geometry 1/8" Stainless Steel
Background (cpm) Efficiency (%) Spillover (%)
Alpha Rate: 015 * 0.09 Alpha: 3585 + 029 Alpha to Beta: 20.31
Beta Rate: 085 = 021 Beta: 4043 = 0.35 Beta to Alpha: 0.04
Sample 1D Sample Type  Alpha Unc AlphaMDA  Beta Unc Beta MDA
(dpm) (dpm) m {dpm)
20231207132857-B11 Unknown 0.28 0.74  '3.66 -0.92 1.02 5.49
20231207133508-B12 Unknown 0.28 0.74 3.66 0.32 1.34 5.49
20231207133918-B13 Unknown -0.42 0.24 3.66 017 119 5.44
20231207134328-B14 Unknown -0.42 0.24 3.66 1.06 1.47 5.44
20231207134748-B15 Unknown 0.98 1.02 3.66 . 020 1.35 5.62
20231207135150-B16 Unknown -0.42 0.24 3.66 0.79 1.01 5.44
20231207135609-B17 Unknown 0.28 0.74 3.66 -1.53 0.81 5.49
20231207140019-B18 Unknown -0.42 0.24 3.66 0.45 1.34 5.44
20231207140429-B19 Unknown -0.42 0.24 3.67 1.68 1.60 5.44
20231207140839-B20 Unknown 0.42 0.24 3.66 0.79 1.01 5.44
20231207141300-B21 Unknown -0.42 0.24 3.66 1.06 147 5.44
20231207141710-B22 Unknown -0.42 0.24 3.66 -0.17 1.19 5.44
20231207142120-823 Unknown 0.28 0.74 3.66 -0.30 1.19 5.49
20231207142530-B24 Unknown 0.42 0.24 3.66 1.06 1.47 5.44
20231207142940-B25 Unknown 0.42 0.24 366 0.79 1.01 5.44
20231207143401-B26 Unknown 0.42 0.24 3.66 0.79 1.01 5.44
20231207143811-B27 ‘Unknown 0.98 1.02 366 -1.66 0.82 5.62
20231207144221-B28 Unknown 0.42 0.24 3.66 0.17 1.19 5.44
20231207144631-B29 Unknown -0.42 0.24 366 017 1.19 5.44
20231207145042-B30 Unknown -0.42 0.24 3.66 -0.79 1.01 5.44
20231207145452-B31 Unknown 0.42 0.24 3.66 0.79 1.01 5.44
20231207145912-B32 Unknown -0.42 0.24 3.66 1.06 1.47 5.44

Reviewed by: WMW U L/ 1223

Page 1 of 1 Print Date 12/7/2023
Print Time 3:03:28PM
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RPR-11b User Formal Map Survey Form

Building: _ ) | comments: . .

.Roo>m:" _ 162 TEM ‘- ‘ G!ﬂd %‘niﬂ;"“g— - "__':

Program: |

Date: 0 12(23

L . Performed by: Mionda Lviner Signature:
-Radionuclides ‘ ) - Bor Tt L

present Mtxt U P _Réviéwed by:. 1&gy 25 "_Sigh_at'm»'e:, 7

Swipe | Location Swipe | Location Direct | Location Results
! [Work Avea I [Werk Aven BRG
Z  |Fuwme Hood -Sasw Z  |Fume Hood -Sagh [:9.43)
3 |Tume Hood -Aneon 3 Fmﬂmd‘ﬂpror\ Bua
H U\ra\nl\f Acetale EM&

Area | LAW#H1 | Deconiil | LAW#2 | Decon#2 | LAW#3 | Decon#3 | LAW#4 | Decon #4 | LAW #5
1 |[BkG ' ‘
Instrument Instrument strument 2 - -
: %E c Radiation Levels > 5 mrem/hr @ 30 cm
Makel Makeld M L
. e_\o\m\-\ a _EA.“&!L @ N {Y/n) If Y, Radiation Area Posted
Model D Model 0= .| Model A S| YN
Serial 284253 | seriafZ3BeA5 — .| Radiation Levels > 100 mrem/hr @ 30 cm
Caldue Jum '24 | cal dueMﬁﬁ | cal diua ;2 _‘ <o (Y/N)_____ IfY, Radiation Area Posted
3 - (Y/N)
-\s0 z
BKG RangeS0 = 1S BKG Range_<Q0.\ —
Unit Unitt [
i _Qw nitd L [ -
For Reviewer: ) Action Levels:
Instruments were Source Checked,zr prior to survey a: 20 dpm /100cm?
Are survey results? > Action Level Y {R) Are survey results? > MDA? @ N B: 1000 dpm/100cm?

1If swipes are > action level after 2nd analysis notify RSO or designee and decontaminate area.
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RPR-11b User Formal Map Survey Form
P ~ =
i o I
///, . '}‘,’
t//

co )y

* On _cor]tact Dose Rate @1) « - |4 large Area Wipe
' —30cm To indiéagg_-a Dose Rate-at 30 crn@n)
O swipe i g

“# ‘DirectScari -

11f swipes are > action level after 2nd analysis notify Authorized User or-designee and decontaminate area.
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Ludlum 3030
Date

SN: 210766
11/2/2023

Background

o

p

units

Detection Efficiency

0.37

0.18

BKG Count time

10

Count time

1

14
1.4

307
30.7

cts Lc [epm]

8.72

40.82

cpm

MDA [dpm]

5.39

46.29

Constants

Le 233
MDA 1
MDA 2 2.71

4.66

Target Number

Swipe Number

Measured Counts

Sample CPM

DPM

< MDA

a

p

a p

Work Area
Fume Hood - Sash
Fume Hood - Apron

Radiological Surveys

7/29/2025
7/29/2025

1

31
36

36 ] 03

06} ey

S o

yes

yes

35

Uranyl Acetate Bag ?cﬁwamw.

2
3
4

M= N
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04 43

yes

yes

6.95
1.60

0.6 -4.7

AR

NEST

1.60

. 29.08
107

1.65

no yes

yes yes

23.60

- RG]

yes yes

yes yes

Radiation
Safety
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7 RPR-ilc Release Survey Form

Building: __ LA Comments: . , .

Room: 1/ way/ PR e e

Program: ]

pate: _9/1/20273

Performed by: \_]Off/ﬂ n B st

Signature:j

Radionuclides

present NJA

Reviewed by:mu;ﬂc Signature: f%m’““'

Swipe | Location Law | Location Results | Direct Location | Results
. ‘ {cpm) {cpm)
1 2 7
1 Bocket e sint)] G:Ld.;éé{(_ﬁ.ﬁfa/ ak¢ B bt o] FE6
2 | Bucked(nterah 2 | Bucke(Lhs' )| H1K6 Huckert b ol | /CE
34 | Saag bess 3 | Geadl Lag s nxe| 34 S Lass | BAG |
S | paddieg Sz [ 2l AN LA pry
Internal Surfaces@N
Frisk performed over all surfaces@}N
Frisk results within BKG rang@N
Potentially Activated@ N
KR Survey over all surfaces@N/NA
UR Survey within BKG range @\IINA
Photographs attached @N
Instruments were Source Checked errior to survey -
Instrument \/ Instrument \/ instrument |
. : Action Levels:
Make"l—\)é\k._kr"\ Make 1‘7‘5) Wi Make_ M/A
- — . a: 20 dpm/100cm? Removable
" . 2
e 755%% - ?'EQ 7 o B: 1000 dpm/100cm? Removable
Cal due L FAY 2&1‘4’ Cal due J ]@‘{ ZGM Cal due, it —20 dpm/lOUcmzAverage total
BKG Range_|U—2.9 BKG Range_$'©~7 c(¥| | BKG Range B: 1000 dpm/100cm? Average total
Unit ;\,‘fL Unit PN Unit
For Reviewer:
Are survey results > Action Level Y @ Are survey results > MDA? Y m
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. Sample Report
Batch ID: Smear - 202309011324 Count Date: 9/1/2023 1:24:36PM
Group: D Count Minutes: 4.00
Device: S5XLB 10106542 Count Mode: Simultaneous
Batch Key: 11609 Operating Volts: 1380
Selected Geometry 1/8" Stainless Steel
Background (cpm} Efficiency (%) Spillover (%)
Alpha Rate: 0.15 & 0.08 Alpha: 3585 = 0.29 Alpha to Beta: 20.31
Beta Rate: 085 & 021 Beta: 4043 + 0.35 Beta to Alpha: 0.04
Sa D Sample Typ'e Alpha Unc Alpha MDA Beta Unc Beta MDA
. (dpm) (dpm) (dpm) {dpm)
20230901132436-D&7 Unknown 5.85 2.11 367 -—7.97 2.70 6.43
20230901133047-D68 Unknown 4.46 1.86 3.67 ~B6.37 2.47 6.22
20230901133457-D69 Unknown 0.97 1.02 3.67 —5.76 229 5.62
20230901133907-D70 Unknown -0.42 0.24 3.66 -0.79 1.01 5.44
20230901134327-D71 Unknown 2.37 1.42 3.67 5.51 2.30 587
20230901134737-D72 Unknown 0.28 0.74 3.67 341 1.93 549
20230901135148-D73 Unknown 0.28 0.74 3.67 2.18 172 5.49

Reviewed by: \MA.\(WJ\&& \(’(\W Sile3

Page 1 of 1 Print Date 9/1/2023
Print Time 1:56:04PM
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KPK-11d Iransportation Survey Form

Dato: 171172022 Time: 11:18 AM
Nuclide: Gu=67 Activity 430 mi
LOT# 220111-01 HPA #220111000

iy -

! Room: Lovuik \ob

Program: ~LP— 0=

Date: O\ ~O\~ 22

Performed by: &vshoer ?«Mé) 20  signature: W@M/f//éf

Radionuclides

present Cu-67 Reviewed by: _(Macon Savcs: Signatureﬂ-/ﬂ,m
SWipé | Location . i i 7 | LAW | Location ) | Results
| (cpm)

b vieng | % Rox PR
| | i 4 . : e e = L | £ ~ : . ; . 3

s - 201 I S I E—— |
|

Ly
Maximum Contact Dose Rate/unit y 183 n A
alhr

Maximum 1 M Dose Rate/unit y 259 n N1 A

Instruments were Source Checked & prior to survey
Shipment number: _ 22--9 2

un:_22AVE

Label Category: \,Ow V. letbet T

Instrument Instrument Instrument
make LA\ U WA Make_Lin LA €O Make Action Levels:
Model_AD > Model___2 Model a: 720 dpm/300cm?
serial 25002229 || serial \ 2 KX & Serial
E ene i & B/v: 7200 dpm/300cm?
Caldue ICF 22 Caldue D&~ 2.2 Cal due
BkG_‘2 0 BKg_ S0 -1 SO BKG
unit_ 4R lar” Unit__CAPWA Unit
RPR 14 has been completed and reviewed@)/ N RPR-55 Checklist has been completed? @/ N

For Reviewer:

Are survey results > Action Level Y/@ Are Results > MDA Y/ (D)

RPR 14 has been completed and reviewed@/N RPR-55 Checklist has been completed (YN
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—1m toindicate a Dose Rate at 1 mn}

QO Sswipe

* On contact Dose Rate @1) l_l Large Area Wipe
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Ludlum 3030 SN: 210769 Background "] B Constants

Date 1/11/2022 o B units Detection Efficiency 0.36 0.13 Le 233
| 07 211 cts Lc [cpm] 1.95 10.70 MDA 1 4.66
Count time 1 0.7 21.1 cpm MDA [dpm] 18.17 191.57 MDA 2 2.71
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Measured Counts Sample CPM S LE DPM < MDA

Target Number Swipe Number o B a B o B o ] o i B

0.3 16.9 yes no 0.82 134.25 yes yes

Radiological Surveys

RS-03 Rev.3
7/29/2025
7/29/2025

-0.7 6.9 yes yes -1.92 54.81 yes yes
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Procedure #: RS-03 Rev.3

Procedure Title: Radiological Surveys
Approval Date: 7/29/2025
Effective Date: 7/29/2025

RPR-11e Trash Survey Form

Building: T4 Comments: "
Room: lownt lab Trask o Coend (o

{

Program:

Date: Lo/ 3¢ /23

Performed by: paa/tr\ iwésm Signature: -ﬁ(‘.,,_ e

Radionuclides

present N/ A Reviewed by: Mivrando  Knner Signature:%an
Top
# [
H2
. ¥ R
Side
Frisk performed over all surfaces @N
Bottom
Frisk results within BKG range N
i S
* o R Survey performed over all surfaces  ¢Y/N/NA

* On contact Dose Rate@)

UR Survey results within BKG range @N,’NA
Instruments were Source Checked}a’prior to survey

Instrument Instrument Instrument i
” Action Levels:
Make __Ludlum Make _ Ludlum Make

a: 2o dpm/100cm? Removable

Model 3 Model 19 Model

. low 2
serial__? 2017 Serial 90 437 Serial Pt 2 dom/100cnF Remavabie
Caldue_/or 3034 | | caldue_Ava 2Y Ealduad a: o dpm/100cm?® Average total
BKG Range S0 -0 BKG Range _ /5 -3¢ BKG Range B: 19°2 dpm/100cm? Average total

Unit cpm Unit uR/hr Unit




Procedure #: RS-03 Rev.3

Procedure Title: Radiological Surveys
Approval Date: 7/29/2025
Effective Date: 7/29/2025
_RPR-F1f Waste Survey Form
Building: TAc Comments: ; 3@ ( -
_ g st f g
Room: | fiwee __‘f‘/’;.fhf* j""‘ 3‘5557% e [

Program:__~ 2

Radionuclides
present o) ko) ReweWed by:

Slgnature 1

. yed | ' =
Date: E =
o Performed by: ’ﬂﬁﬁ&m mégﬂ Signature: W L

1
v

Swipe | Location LAW | Location Results
{cpm)

—

"f‘wﬂ ! /057% ééj
| Ele.

5 | bolpun

f
Maximum Contact Dose Rate/unit y ;—): L /h n

Maximum 1 M Dose Rate/unit Y Jaﬂ..bl'e/‘/\ n

Instruments were Source Checkedﬁp\rior to survey

Container Name: IA/IQ-HL_.. (6. jwf\&_— o
1 Container Type: 5¢ f’%u floss_ofscin

Container Weight: _/29.% (b5 Fullness Fraction;__ i)l
Waste Addition Log Attached to Container @/ N/ nAa
Instrument Instrument Instrument
Make__| I-D[/“'f/n' Make, l‘m@é[mm Make Action Levels:
Model ; Model____!7 '9 ‘| Model & a: 720 dpmlaoocmz
228557 0250457 :
Serial, g . | Serial 2 Ll'% Serial x B/V: 7200 dpm/300cm2
Cal due (2 3(: 32,4{ Cal due A % 2 L’/ Cal due
BKe_ 20 ~low BKG -1 BKG,
Unit_Cfm unit_/1r/4 unit

For Reviewer:

Are survey results > Action Level @ Are Results > MDA Y@
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Procedure #:
Procedure Title:
Approval Date:
Effective Date:

RS-03 Rev.3
Radiological Surveys
7/29/2025

7/29/2025

RPR-11f Waste Survey Form

e 0"

*_0On contact Dose Rate )

‘+—1m to indicate a Dose Rate at 1 m [yfn)

O ‘Swipe:

|_1_' - Large Area Wipe
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RS-03 Rev.3

Procedure #

Radiological Surveys

7/29/2025

Procedure Title
Approval Date

7/29/2025

Effective Date

Ludlum 3030

Date

Background Count time
Count time

SN: 210766 L R * B
1/25/2024 Detection Efficiency 0.36 0.21

10 Lc [cpm] 4.80 21.10

2 * MDA [dpm] 13.17 77.34

. Constants

Le 233
MDA 1 271
MDA 2 3.29

Sampl

e

{Top (WRH June) -

Target Number

Swipe Number

Side

*The formula used in MDA calculation applies to an unpair

ed sample analysis, and was obtained from the NUREG 1400 - Equation 6.13.
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