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LOW VOLUME AIR SAMPLER OPERATION AND CALIBRATION

1.0
Scope
This procedure establishes the specific requirements to be used for the operation and calibration of low volume air samplers. This procedure is applicable to Battelle Columbus Laboratories Decommissioning Project (BCLDP) Health Physics, BCLDP Health Physics Instrumentation, and qualified vendors. 
2.0
Purpose
The purpose of this procedure is to provide instructions for the operation and calibration of low volume air samplers in accordance with the requirements specified in Reference 3.1.1 of this procedure.
3.0
References, Definitions and Developmental Resources 
3.1
References
3.1.1
HP-AP-29.0, Control of Radiological Measuring and Test Equipment and Instrumentation (MTEI)

3.1.2
HP-OP-014, Control of Radioactive Material 
3.1.3
HP-AP-11.0, Air Sampling and Analysis

3.1.4
PR-AP-17.1, Operation of the Project Records Management System
3.2
Definitions
Definitions found in Reference 3.1.1 of this procedure.

cfm—cubic feet per minute; a measurement of air flow.
3.3
Developmental Resources
3.3.1
Instruction Manual for Eberline Low Volume Air Sampler

3.3.2
SAIC Radeco Low Volume Air Sampler Instruction Manual

3.3.3
SAIC Radeco Flow Calibrator Instruction Manual

3.3.4
ANSI N323-1997A, Radiation Protection Instrumentation Test and Calibration, Portable Survey Instruments 
3.3.5
ANSI N3.1-1987, Selection, Qualification and Training of Personnel for Nuclear Power Plant
4.0
Precautions and Limitations
4.1
Precautions
4.1.1
Do not operate air samplers in an explosive environment unless the air sampler is specifically certified and designated for such use.

4.1.2
Ensure the power switch is in the “off” position prior to plugging any air sampling devices into electrical outlets.

4.1.3
Consider air samplers to be internally contaminated and control in accordance with the provisions of Reference 3.1.2 of this procedure.
4.2
Limitations
4.2.1
Air samplers are calibrated at intervals established in Reference 3.1.1 of this procedure.
4.2.2
Only 47 mm Hollingsworth and Voss (or equivalent) 100% glass fiber filter paper shall be used during operation of the air samplers.

4.2.3
Air samplers shall be operated in accordance with Reference 3.1.3 and the provisions of this procedure.
4.2.4
The SAIC flow calibrator (or equivalent) used for calibration shall be the proper range and within current calibration in accordance with Reference 3.1.1 of this procedure.

4.2.5
Some rotometers are calibrated in liters per minute (lpm) versus cubic feet per minute (cfm). 1 cfm = 28.32 lpm.
4.2.6
True flow is center of the rotometer ball reading.

4.2.7
A low volume air sampler shall be performance-tested on a weekly basis, when in use, in accordance with the provisions of Section 6.3 of this procedure.

4.2.8
Any use of Tygon® tubing in lengths greater than 50 feet require special calibration.

5.0
Responsibilities and Qualifications
5.1
Responsibilities
5.1.1
BCLDP Radiological Field Operations (RFO) Manager:

5.1.1.1
Ensuring implementation of this procedure.

5.1.1.2
Performing periodic review of the adherence of personnel to the requirements of this procedure.

5.1.1.3
Ensuring that Health Physics (HP) Technicians and Health Physics Instrumentation (HPI) Technicians are qualified to perform the requirements of this procedure.

5.1.1.4
Procuring new instrumentation in accordance with the provisions of Reference 3.1.1 of this procedure.
5.1.1.5
Performing periodic surveillance of the use and maintenance of the instrument.

5.1.1.6
Ensuring that the instrument is calibrated at specific intervals.

5.1.1.7
Ensuring that records pertaining to the instrument are retained and submitted on a periodic basis to Project Records.

5.1.2
HP Technician:

5.1.2.1
Performing the requirements in Sections 6.1 and 6.3 of this procedure.

5.1.2.2
Documenting applicable records in this procedure.

5.1.2.3
Notifying the RFO Manager of any unsafe or unusual conditions observed during operation or performance testing of the instrument.

5.1.3
HPI Personnel:
5.1.3.1
Performing the requirements of Sections 6.1, 6.2, 6.3, and 6.4 of this procedure.

5.1.3.2
Notifying the RFO Manager of any unsafe or unusual conditions observed during calibration, performance testing, or maintenance of the instrument.
5.1.4
Qualified Vendor:
5.1.4.1
Performing low volume air sampler calibration in accordance with the provisions of Section 6.2 of this procedure.

5.1.4.2
Documenting all calibration information on DDO-316, Instrument Service Record—Low Volume Air Sampler (or equivalent), as applicable.

5.2
Qualifications
5.2.1
HP Technicians shall be qualified in accordance with the requirements of Section 3.3.4 of this procedure in order to operate this instrument.

5.2.2
HP Technician trainees may operate this instrument under supervision of an HP Technician meeting the requirements of Section 5.2.1 of this procedure.

5.2.3
HPI Technicians shall be designated by the RFO Manager.

6.0
Procedure
6.1
Operation
6.1.1
Preparation

6.1.1.1
Verify that the instrument has a valid DDO-292, Calibration Data Sticker, and that the weekly performance test has been done. If the performance test has not been completed, have the HPI personnel or HP Technician designated by the RFO Manager perform the test in accordance with the provisions of Section 6.3 of this procedure.
6.1.1.2
Inspect the instrument for any obvious physical damage.

6.1.1.3
Check for adequate power supply prior to entering a radiation or contaminated area.

6.1.1.4
Prepare (sleeve, tape, or wrap) air sampling equipment prior to entering radiological work areas in order to minimize the potential for contamination of equipment.

6.1.2
Sample Collection

6.1.2.1
Collect air samples in accordance with Reference 3.1.3 of this procedure.

6.1.2.2
Load a new particulate filter in the sample holder and place the holder in a position that is appropriate for the area to be sampled, e.g., breathing zone, general area.

6.1.2.3
Turn on the air sampler and observe the flow rate. The flow should be 3 cfm. If the air sampler does not provide the required air flow, tag the instrument out of service in accordance with the provisions of Reference 3.1.1 of this procedure.

6.1.2.4
If required air flow is obtained, record the sample start date/time and flow rate.

6.1.2.5
Run the sampler until a minimum of 300 cubic feet has been collected.

6.1.2.6
Upon collection of the desired volume, observe the flow rate and turn off the air sampler.

6.1.2.7
Record the stop time and flow rate.

6.1.2.8
Remove the filter and cartridge from the holder and place them in an envelope or bag. Seal the envelope or bag.

6.1.2.9
Count the filter samples in accordance with Reference 3.1.3 of this procedure.
6.1.3
Flow adjustment for atmospheric pressure other than 14.7 pounds per square inch guage (1 atmosphere or 1 bar).
6.1.3.1
If the vacuum gauge on the air sampler indicates 5 inches of mercury (Hg) or greater (higher vacuum), make adjustment to the indicated flow.

6.1.3.2
Observe and record the vacuum.
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6.1.3.3
Correct flow as follows:

6.1.3.4
Record the actual flow in accordance with Reference 3.1.3 of this procedure.
6.2
Calibration
6.2.1
Equipment needed:

6.2.1.1
SAIC Radeco (or equivalent) flow calibrator traceable to National Institute of Standards and Technology.

6.2.1.2
Particulate filter and head assembly.

6.2.1.3
Variable DC power supply (H809C only).
6.2.2
Upon the re-calibration of a low volume air sampler, discard the old DDO‑292, Calibration Data Sticker, and do not submit it to Project Records.

6.2.3
Connect the flow calibrator to the air sampler as shown in Exhibit 1, “Calibration Configuration Diagram.”
6.2.3.1
Ensure all connections are airtight.

6.2.3.2
Ensure the calibrator air inlet is not blocked.

6.2.4
Initiate DDO-316 by completing Section 1, “Instrument Data.”
6.2.5
Perform a physical inspection of the air sampler and electrical cord. Record results as satisfactory or unsatisfactory on DDO‑316. Describe unsatisfactory condition(s) in Section 3, “Remarks.”
6.2.6
Alternating Current (AC) Powered Air Samplers

6.2.6.1
Connect the air sampler to a 115 volt (V) AC outlet. Turn the air sampler on and allow the unit to operate for at least 5 minutes prior to calibration.
6.2.6.2
Observe the indicated flow of the air sampler rotometer. Record this value as the “As Found” flow rate.

6.2.6.3
Adjust the air sampler until a flow of 1 cfm is obtained on the calibrator. Record the indicated flow of the air sampler rotometer as the “As Found” value on DDO‑316.

6.2.6.4
Adjust the air sampler until a flow of 2 cfm is obtained on the calibrator. Record the indicated flow of the air sampler rotometer as the “As Found” value on DDO‑316.

6.2.6.5
Adjust the air sampler until a flow of 3 cfm is obtained on the calibrator. Record the indicated flow of the air sampler rotometer as the “As Found” value on DDO-316.

6.2.6.6
If the “As Found” data are within the acceptance range listed on the DDO‑316, record the “As Found” values as the “As Left” values and proceed to step 6.2.8.

6.2.6.7
If the “As Found” data are outside the acceptance range, adjust the air sampler flow until a flow of 3 cfm is obtained on the calibrator. Adjust, replace, or re-mark the air sampler rotometer for an indicated flow of 3 cfm +/- 10%. Record the indicated flow as the “As Left” value on DDO‑316.

6.2.6.8
Adjust the air sampler flow until a flow of 1 cfm is obtained on the calibrator. If the indicated flow of the air sampler rotometer is 1 cfm +/-  10%, record the value as the “As Left” value on DDO‑316. Readjust air sampler flow to 3 cfm and proceed to step 6.2.8. If unable to achieve +/- 10% of the desired flow rates, terminate this calibration, tag the air sampler out of service, and arrange for repair in accordance with the provisions of Reference 3.1.1 of this procedure.
6.2.7
Direct Current (DC) Powered Air Samplers (H809C)

NOTE:
DC powered air samplers are for emergency response team use only.
6.2.7.1
Connect the air sampler to a DC power supply.

6.2.7.2
Turn the air sampler on and adjust the DC power supply to obtain a flow of 1 cfm on the calibrator.

6.2.7.3
Allow the air sampler to warm up for 5 minutes.

6.2.7.4
If necessary, readjust the DC power supply until a flow of 1 cfm is obtained on the calibrator. Record the indicated flow of the air sampler rotometer as the “As Found” value on DDO‑316.

6.2.7.5
Adjust the DC power supply until a flow of 2 cfm is obtained on the calibrator. Record the indicated flow of the air sampler rotometer as the “As Found” value on DDO-316.

6.2.7.6
If the “As Found” data are within the acceptance range listed on DDO‑316, record the “As Found” values as the “As Left” values and proceed to step 6.2.8. 

6.2.7.7
If the “As Found” data are outside the acceptance range of DDO-316, or if better accuracy is desired, adjust the DC power supply until a flow of 2 cfm is obtained on the calibrator. Adjust the air sampler rotometer for an indicated flow of 2 cfm +/-  10%. Record the indicated flow as the “As Left” value on DDO-316.

6.2.7.8
Adjust the DC power supply until a flow of 1 cfm is obtained on the calibrator. If the indicated flow of the air sampler rotometer is 1 cfm  10%, record the value as the “As Left” value on DDO-316 and proceed to step 6.2.8. If unable to achieve +/- 10% of the desired flow rates, terminate this calibration, tag the air sampler out of service, and arrange for repair in accordance with the provisions of Reference 3.1.1 of this procedure.
6.2.8
Turn the air sampler off and disconnect the flow calibrator.

6.2.9
If the above calibration steps are satisfactory, complete DDO-292, Calibration Data Sticker. A copy of DDO-292 shall be made and reviewed/approved by the RFO Manager or designee. The copy of DDO-292 shall be submitted to Project Records in accordance with the provisions of Reference 3.1.1 of this procedure.

6.2.10
Attach the completed DDO-292, Calibration Data Sticker, and Performance Test Signoff Sticker to the instrument. Complete Section 3, “Remarks,” of DDO-316.
6.3
Performance Test

6.3.1
Physically inspect the air sampler and electrical cord for damage.

6.3.2
Connect the flow calibrator to the air sampler as shown in Exhibit 1 of this procedure.

6.3.3
Connect the air sampler to a 115 V AC outlet. Turn the air sampler on and allow it to warm up for 5 minutes.

6.3.4
Observe the flow on the calibrator. It should be between 2.7 and 3.3 cfm. Observe the flow on the air sampler rotometer; it should be between 2.7 and 3.3 cfm.

6.3.5
If both the rotometer and calibrator flows are within 2.7 to 3.3 cfm, record “P” for pass on Performance Test Log Sheet (DDO-331). If either flow is outside the range of 2.7 to 3.3 cfm, record “F” for fail on DDO-331.

6.3.6
If the air sampler fails any portion of this test, terminate performance test, tag the unit out of service, and arrange for calibration or repair in accordance with Reference 3.1.1 of this procedure.
6.3.7
If the air sampler passes the performance test, initial the Performance Test Signoff sticker and complete DDO-331.

6.4
Maintenance
6.4.1
No special storage requirements.

6.4.2
Electrical repair of this instrument shall be performed by an HPI technician or by a qualified vendor in accordance with Sections 3.3.1, 3.3.2, or 3.3.3 of this procedure.

7.0
Records
The following documents will be generated as a result of implementing this procedure. Records shall be submitted to Project Records on a monthly basis in accordance with the provisions of Reference 3.1.4 of this procedure. 
7.1
Instrument Service Record—Low Volume Air Sampler

7.2
Calibration Data Sticker

7.3
Performance Test Log Sheet

8.0
Forms and Exhibits
8.1
Forms
8.1.1
DDO-292, Calibration Data Sticker—see Reference 3.1.1 of this procedure
8.1.2
DDO-316, Low Volume Air Sampler—Instrument Service Record

8.1.3
DDO-331, Performance Test Log Sheet—see Reference 3.1.1 of this procedure
8.2
Exhibits
8.2.1
Exhibit 1, Calibration Configuration Diagram

8.2.2
See Reference 3.1.1 for Exhibit of the Performance Test Signoff Sticker
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SECTION 1: INSTRUMENT DATA

Air Sampler Make Air Sampler Model: ‘

Air Sampler S/N: Calibration Due: :
Flow Calibrator S/N: Calibration Due: «

SECTION 2: CALIBRATION DATA

Physical Condition of Instrument: O Satisfactory o Unsatisfacvtory

As Found Flow Rate: 0 N/A for H809C

FLOW CALIBRATION

As Found As Left

Acceptance Range

SECTION 3: REMARKS \

Reviewed By:
Calibration Due:

L
DDO-316,Rev. 3 11/98 (acc)





EXHIBIT 1
Calibration Configuration Diagram

Procedure Status:





[X]	Non-Critical Procedure


[   ]	Critical Procedure C—Procedure Qualification Packet (PQP) Required
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