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(SC-OP-020/erl)

OPERATION OF THE BUBBLE TECHNOLOGY
MICROSPEC-2™ SURVEY METER
1.0 Scope

This document discusses the requirements for calibrating, performance testing, and using the Microspec-2™ survey meter for both exposure measurements and field isotopic identification in facilities and areas for characterization of Battelle Columbus Laboratories Decommissioning Project (BCLDP) decommissioning and decontamination operations. Specific measurement locations and number of measurements are covered in each survey procedure. The data gathered for field isotopic identification will be used for identification only and not quantification.

This document does not contain the complete procedures due to the large volume of text required to reproduce them as stated in the manufacturer’s manual, “BTI Portable Smart Survey Meter Microspec-2™ For High Sensitivity Radiation Surveying with Isotope Identification Manual” (BTI Manual) (Reference 3.1.1). Accordingly, the BTI Manual will be the document of primary reference for performing the required procedures. The BTI Manual shall be read in addition to this procedure as a function of the qualifying process.

2.0 Purpose

The purpose of this document is to identify, describe, and establish procedures for calibrating, performance testing, and using the Microspec-2™ to measure the ionizing radiation resulting from residual contamination of radioactive isotopes on the surfaces, or in the building materials, of facilities at the BCLDP. The data gathered under this procedure will aid in determining which limits described in Reference 3.1.2 are applicable.

3.0 References, Definitions, and Developmental Resources

3.1 References

3.1.1 BTI Portable Smart Survey Meter Microspec-2™ For High Sensitivity Radiation Surveying with Isotope Identification Manual, Revision 3, January 31, 1994, associated Atari publications and software disks.

3.1.1.1 Atari Portfolio Handheld Computer Owners Manual

3.1.1.2 Atari Portfolio Super Organizer Owners Manual

3.1.1.3 Atari Portfolio Smart Parallel Interface Owners Manual (2)

3.1.1.4 Atari Portfolio Quick Reference Card

3.1.1.5 Optrol, Inc., Model IMAP1: 1 Megabyte Flash Card Instructions (2)

3.1.1.6 Atari Portfolio File Transfer Program for the Smart Parallel Interface, version 1.00, 5¼” Floppy Disk (2)

3.1.1.7 Atari Portfolio File Transfer Program for the Smart Parallel Interface, version 1.00, 3½” Floppy Disk (2)

3.1.1.8 Bubble Technology Industries, Microspec-2 version 2.07, Backup Software, E-Probe, 5¼” Floppy Disk (2)

3.1.1.9 Bubble Technology Industries, Microspec-2, Dospec CE Software, version 2.01, 2” x 2” Gamma Probe, Jan. 29, 1994 (2)

3.1.2 DD-93-03, Volumetric Release Criteria Technical Basis Document for BCLDP

3.1.3 PR-AP-17.1, Operating Project Records Management System

3.1.4 SC-SP-004.2, Manual and Mechanical Collection of Surface and Subsurface Soil Samples in Support of Site Characterization

3.1.5 HP-AP-29.0, Control of Radiological Measuring and Test Equipment and Instruments (MTEI)

3.1.6 SC-OP-004, Radioactive Contamination Monitoring Requirements for Facility Surface Characterization

3.2 Definitions

None.

3.3 Developmental Resources

NUREG 5849, Manual for Conducting Radiological Surveys in Support of License Termination

4.0 General

4.1 Equipment

NOTE:
The four Atari publications and software disks associated with the Portfolio computer shall be retained with a copy of the BTI Manual in an appropriate location to preclude loss of these items. The manufacturer of the Microspec-2™ is no longer in business, and these items would probably be difficult, if not impossible, to replace. 

4.1.1 Microspec-2™ system, including the main analyzer module and E-type NaI probe.

4.1.2 A source of radiation with known isotopic content. A National Institute of Standards and Technology (NIST)-traceable gamma source is preferred for the energy calibration, but an uncertified source may be used if a suitable NIST-traceable source is not readily available. Examples of suitable sources include the Radioanalytical Laboratory multi-line gamma source and a Th-232 lantern mantle. The daily check-in source does not need to be NIST traceable.

4.1.3 Personal protective clothing and/or equipment and monitoring equipment as required by Health Physics and/or Industrial Safety.

4.2 Precautions

4.2.1 Do not make or break the signal connection cable between the analyzer and probe with the power on.

4.2.2 Follow the instructions regarding battery condition/charge carefully. 

4.2.3 Do not disconnect the signal cable for at least 60 seconds after turning off the power.

4.2.4 The Microspec-2™ must be calibrated before isotopic identification and dose rate determinations can be made. Read precautions in Sections 5.1, 5.2, and 5.3 of the BTI Manual regarding calibrations.

5.0 Procedure

NOTE:
This document does not contain the complete procedures due to the large volume of text required to reproduce them as stated in the BTI Manual (Reference 3.1.1). Accordingly, the BTI Manual will be the document of primary reference for performing the required procedures. The BTI Manual shall be read in addition to this procedure as a function of the qualifying process.

Unless otherwise specified, the surveyor(s) will be responsible for completing the following steps.

5.1 Qualifications to Calibrate, Performance Test, Operate, Repair, or Otherwise Maintain the Microspec-2™   

The Radiological Field Operations (RFO) Manager shall designate individuals and/or qualified vendors to calibrate, performance test, operate, repair, or otherwise maintain the Microspec-2™ and all associated manuals, software, and documents.

5.2 Calibrating the Microspec-2™   

5.2.1 Examine the electronics, cabling, and detector for any obvious physical damage that could interfere with proper operation.

5.2.2 Ensure that the Microspec-2™ batteries are not low, and charge them if needed according to the BTI Manual.

5.2.3 Calibrate the Microspec-2™ using the Na-22 calibration cap for that system. The Microspec-2™ will be calibrated daily if used. The calibration routine can be found in the BTI Manual.

5.2.4 If the Microspec-2™ unit properly identifies the gamma energy, initial the Characterization Microspec Analysis Report (DDO-383) and place the system in service.

5.2.5 If the system fails to identify the correct energy or the response is out of range, repeat steps 5.2.1, 5.2.2, and 5.2.3. If the system still fails, notify the Characterization Supervisor or Manager, indicate the failure on DDO‑383, and sign the form.

5.3 Establishing Performance Testing Ranges for Microspec Unit

5.3.1 Select a source and make an outline of the detector and source on a piece of paper. This is the detector tag and ensures a reproducible geometry for performance testing. Record the serial number or property tag number of the detection system and the source on the detector tag.

5.3.2 Count the background and then the source for a period not less than 15 minutes, or 10 one-minute counts, each.

5.3.3 The average instrument responses (integral dose/time in units of (rem/hr or (R/hr) produced by step 5.4.2 will be the performance testing values. Write the values ±10% on the detector tag. Use the net instrument response to the source (source - background).

5.3.4 Indicate on the detector tag where the ranges were established. This information should have enough detail to allow the location to be easily identified for performance testing.

5.3.5 Copy the detector tag and place at least one copy with the source and one copy in the Characterization Group file for Exposure Measurement Equipment.

5.3.6 Steps 5.3.1 through 5.3.5 may be repeated for multiple sources, if desired.

5.4 Using the Microspec-2™ for Exposure Measurements and Surveys

5.4.1 Exposure measurements

NOTE:
Refer to the BTI Manual for operation of the Microspec-2™ for exposure measurements.

5.4.1.1 Collect the data for the time desired. The data will be collected for at least 10 refresh intervals after the instrument reaches stability.

5.4.1.2 If the reading is greater than twice the average readings for similar areas (i.e. rooms with similar building materials, geometry), attempt to locate the area where the reading is at a maximum.

5.4.1.3 Record the reading on the Characterization Sampling Report (DDO-381). Indicate the proper units on the form. The Microspec-2™ reads in (rem/hr.

5.4.1.4 Summarize the readings on the Daily Summary Report Form (DDO-382), indicating any areas found to be greater than or equal to twice the average readings for similar areas.

5.4.1.5 DDO-381 and DDO-382 will be a complete exposure survey and will be kept in accordance with Reference 3.1.3.

5.4.2 Surveys of volumetric materials

5.4.2.1 Collect sample in accordance with Reference 3.1.4.

5.4.2.2 Collect a count of the sample for the length of time determined by the Characterization Manager or designee, then remove the sample.

5.4.2.3 Move the spectral data to a file named YZZZZZSX where Y is the location (K for King Avenue and W for West Jefferson) and building number (in hexadecimal), ZZZZZ is the floor and room number, and SX is the spectral number. The SX will designate Sample and a digit (1-9) for the X to allow for multiple sample spectra. Building numbers will be in pseudo-hexadecimal format (10 is A, 11 is B, etc.). Examples of proper numbering for first samples are KD046S1 for KA-13-046 and W2172S1 for WJ-2-172. 

5.4.2.4 Collect a background count in each area where a sample count is performed, and move the spectra data to a file named YZZZZZBX where B designates Background versus S for Sample. The background count is performed with a sample known to be free of contamination. The background sample should be as similar to the samples being counted as possible (i.e., same container, same weight).

5.4.2.5 Manually analyze the Microspec-2™ spectra in accordance with Reference 3.1.1, listing possible contaminants on DDO-383. Each peak in the spectra must be identified and recorded. Other analyses may be performed at the discretion of the Characterization Manager.

5.4.2.6 Summarize the findings and the disposition of the material on DDO-382. DDO-382 with DDO-383 will be a complete isotopic identification gamma survey for volumetric materials. The material will become part of the applicable Characterization data package that will be submitted to Project Records.

5.4.3 Surveys of surfaces or areas not suited to sampling

5.4.3.1 Position the detector close to the spot were the contamination to be analyzed is located, taking care not to contaminate the detector.

5.4.3.2 Collect a count of the location for the length of time determined by the Characterization Manager or designee.

5.4.3.3 Move the spectral data to a file named YZZZZZSX where Y is the location (K for King Avenue and W for West Jefferson) and building number (in hexadecimal), ZZZZZ is the floor and room number, and SX is the spectral number. The SX will designate Sample and a digit (1-9) for the X to allow for multiple sample spectra. Building numbers will be in pseudo-hexadecimal format (10 is A, 11 is B, etc.). Examples of proper numbering for first samples are KD046S1 for KA-13-046 and W2172S1 for WJ‑2‑172. 

5.4.3.4 Collect a background count in each area where a sample count is performed, and move the spectra data to a file named YZZZZZBX where B designates Background versus S for Sample. The background count shall be performed in an area known to be free of contamination. The background area should be as similar to the sample area as possible (i.e., same material, geometry, etc.).

5.4.3.5 Manually analyze the Microspec-2™ spectra in accordance with Reference 3.1.5, listing possible contaminants on DDO-383. Each peak in the spectra must be identified and recorded. Other analyses may be performed at the discretion of the Characterization Manager.

5.4.3.6 Summarize the findings and the disposition of the material on DDO-382. DDO-382 with DDO-383 will be a complete isotopic identification gamma survey for volumetric materials. The material will become part of the applicable Characterization data package that will be submitted to Project Records.

6.0 Records

Records generated by implementation of this procedure are completed data sheets:

· DDO-381, Characterization Sampling Report

· DDO-382, Daily Summary Report Form

· DDO-383, Characterization Microspec Analysis Report.

These are to be submitted to Project Records in accordance with Reference 3.1.3 as part of the data package accompanying the completed work instruction at the conclusion of the work activity.

7.0 Forms, Exhibits, and Attachments

7.1 Forms

· DDO-381, Characterization Sampling Report (Reference 3.1.6)

· DDO-382, Daily Summary Report Form (Reference 3.1.6)

· DDO-383, Characterization Microspec Analysis Report

7.2 Exhibits
None.

7.3 Attachments
BTI Portable Smart Survey Meter Microspec-2™ for High Sensitivity Radiation Surveying with Isotope Identification Manual
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(Use Continuation Form if Needed)
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