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CALIBRATION AND OPERATION OF THE PACKARD TRI-CARB® 2200CA LSC
 LISTNUM 
Scope
This procedure describes the Radioanalytical Laboratory (RAL) radiochemical method to calibrate and operate the Packard Tri-Carb® 2200CA Liquid Scintillation Counter (LSC). This instrument is used to analyze samples for beta particle activity, such as tritium (3H), carbon-14 (14C), and nickel-63 (63Ni).

 LISTNUM 
Purpose
The purpose of this procedure is to establish the requirements, responsibilities, and procedures to calibrate and operate the Packard Tri-Carb® 2200CA LSC. This procedure fulfills the requirements of RL-AP-1.0, Administrative Operating Procedure for the Radioanalytical Laboratory; RL-QAP-1.0, Radioanalytical Laboratory Quality Assurance Program Plan; DD-92-02, Radioanalytical Laboratory Chemical Hygiene Plan; and the Tri-Carb® Liquid Scintillation Analyzer (LSA) Model 2200CA Operation Manual (see References 3.1.1, 3.1.2, 3.1.3, and 3.1.4, respectively).

 LISTNUM 
References, Definitions, and Developmental Resources
 LISTNUM  \l 2 
References
 LISTNUM  \l 3 
RL-AP-1.0, Administrative Operating Procedure for the Radioanalytical Laboratory 
 LISTNUM 
RL-QAP-1.0, Radioanalytical Laboratory Quality Assurance Program Plan
 LISTNUM 
DD-92-02, Radioanalytical Laboratory Chemical Hygiene Plan

 LISTNUM 
Tri-Carb® LSA Model 2200CA Operation Manual, Rev. A, Pub. No. 169-3094, Packard Instrument Company, Downers Grove, IL, 1988

 LISTNUM  \l 2 
Definitions
Refer to Attachment 1 of RL-QAP-01.0, Radioanalytical Laboratory Quality Assurance Program Plan (see Reference 3.1.2), and/or the Battelle Columbus Laboratory Decommissioning Project Procedures Dictionary for definitions of the following terms.
Chain-of-custody Record
Data Reduction
Laboratory
Quench Curve

Quenching
Standard Reference Material
 LISTNUM 
Developmental Resources

None
 LISTNUM  \l 1 
General
 LISTNUM  \l 2 
Precautions and Limitations

 LISTNUM  \l 3 
Use only sample vials that meet specifications found in Section 4 of the Operation Manual (see Reference 3.1.4).

 LISTNUM 
Follow the recommendation that power to the instrument be kept on at all times to improve overall system stability. Power should be removed only when necessary.
 LISTNUM 
Never count vials that are bulging, leaking, or deformed. The vials may jam in the counting chamber and contaminate the instrument.

 LISTNUM 
Maintain ambient temperature within a range from 15° to 35° C.

 LISTNUM 
Maintain operating relative humidity between 30% to 85%.

 LISTNUM 
Keep the instrument clean and free of all foreign material.

 LISTNUM 
Avoid preparing samples around the instrument.

 LISTNUM 
When counting samples, close the cover to keep foreign matter from entering the sample changer and to prevent ultraviolet light from affecting the sample.

 LISTNUM 
Follow the recommendation that the unit be positioned to prevent direct sunlight or unscreened fluorescent light from entering the sample changer. Direct light of this type may affect the optical sensors within the sample changer and cause erratic sample changer operation or may excite the samples and cause erroneous counting results.

 LISTNUM  \l 2 
Standards

National Institute of Standards and Technology- (NIST-) traceable beta-emitting standard reference material
 LISTNUM  \l 2 
Personnel Safety Precautions

Personnel safety precautions are outlined in DD-92-02, Radioanalytical Laboratory Chemical Hygiene Plan (see Reference 3.1.3).

 LISTNUM  \l 2 
Radiological Safety Precautions
 LISTNUM  \l 3 
Radiological safety precautions will be initiated to meet or exceed known or suspected activity levels. These activity levels are known from direct-read field instrumentation, historical knowledge, marked levels from labels, tags, tracking sheets, or chain-of-custody records.

 LISTNUM 
Samples known to be greater than nanoCurie activity require special handling precautions. These precautions will be addressed at the time of submission on a case-by-case evaluation.

 LISTNUM 
Compliance with the current RAL Radiation Work Permit is mandatory.

 LISTNUM  \l 1 
Procedure












Unless otherwise specified, the Laboratory Technician is responsible for completing the following steps. (Any RAL staff personnel performing analyses is considered a Laboratory Technician.)
NOTE:
This procedure is valid; however, for training or for detailed operating steps, refer to the Tri-Carb® LSA Model 2200CA Operation Manual (see Reference 3.1.4).

 LISTNUM  \l 2 
System Start-Up/Shutdown

NOTE:
It is recommended that power to the instrument be kept on at all times to improve overall system stability. Power should be removed only when necessary. Under normal operating conditions, the user only needs to press the space bar on the keyboard to view the system status page. The following procedure should be performed when power is applied or removed to the system.

 LISTNUM  \l 3 
Ensure that the power to the main computer is switched OFF. The power switch is located on the front right side of the computer.

 LISTNUM 
Apply power to the color video display. The power switch is located on the lower right. The green light indicates power is applied.

 LISTNUM 
Apply power to the printer and set for on-line operation. The power switch is located on the right side of the printer. The green lights on the right bottom of the printer indicate status. Ensure that the “on-line” light is illuminated and that the printer has an adequate supply of paper.

 LISTNUM 
Ensure that the sample changer is free from any obstructions before applying power. The power switch is located on the lower right side.

NOTE:
Confirm that there is no disk in the A: drive. A system error will appear when the system attempts to boot from the hard drive when power is applied to the computer if a disk is left in the A: drive.

 LISTNUM 
Apply power to the main computer. The LSC automatically performs initialization. The display of the status page indicates that the system is ready for operation. Refer to Section 5 of the Operation Manual for system operating instructions (see Reference 3.1.4).

 LISTNUM 
Follow steps 5.1.1 through 5.1.4 to perform normal shutdown of the system. Refer to Section 2 of the Operation Manual for software installation procedures (see Reference 3.1.4).

 LISTNUM  \l 2 
Date and Time Change

NOTE:
Verify that the date and time are correct before operating the LSC.

 LISTNUM  \l 3 
From the status page press F5 (DATE/TIME).

NOTE:
The date and time will not change if the arrow keys (e.g.,() are used instead of pressing the enter key (().

 LISTNUM 
When the date/time page is displayed, enter the date as MM; DD; YYYY, and time as HH; MM, pressing enter (() after each entry.

 LISTNUM 
If the date/time editing is now complete, press F1 (STATUS PAGE) once.

 LISTNUM  \l 2 
Self-Normalization and Performance Verification Check

NOTE:
The self-normalization and performance verification check (SNC) is performed by the LSC at least twice weekly (when in use) to ensure system accuracy. If the LSC does not meet or exceeds the performance specifications, a special message is displayed, warning the user of a problem and recommending possible solution(s).

 LISTNUM  \l 3 
Insert the “SNC” plug into a large vial VarisetteTM cassette.

NOTE:
The tritium standard is decay corrected by the Instrument Performance Assessment (IPA) software program. Refer to Section 5.8.10 of the Operation Manual for IPA special procedures and setup instructions (see Reference 3.1.4).

 LISTNUM 
Place the unquenched 14C, 3H, and background standards in this order into the first three vial positions. Verify that the standards are placed in the proper vial positions. The IPA program is set up to analyze the standards in this order.

NOTE:
Wipe the standards down at least once a week (when in use) with anti-static wipes. Dirt and fingerprints will effect the tritium and background count rates.

 LISTNUM 
Place the cassette on the sample changer. When loading a cassette onto the sample changer, always position the protocol plug on the left-end side of the cassette. Reset the cycle flag by pushing the slide toward the left end of the cassette.

 LISTNUM 
If the system is counting samples, take no further action. If the system is idle, press F2 (COUNT START/STOP) from the status page to start the counting process. 

 LISTNUM 
Verify that the system has been normalized and that the three standards have been processed and passed the IPA. If the performance verification checks are outside acceptable limits, follow the instructions listed by the IPA program. If the performance verification standards are still outside the acceptable limits after corrective measures are taken, notify the Laboratory Supervisor and/or the Quality Control (QC) Officer.


 LISTNUM 
Select F9 (IPA) from the status page; scroll down (() to “View IPA Data?”. Select F3 (3H:Bkg) and verify that the 3H background does not exceed the 3-sigma control limit listed on the current QC limits. On a monthly basis, press Print Scrn. Select F1 (IPA PAGE) to view another standard parameter.

 LISTNUM 
Select F4 (3H:Eff); F5 (3H:FOM); F6 (3H:ChiSq); F7 (14C:Bkg); F8 (14C:Eff); F9 (14C:FOM); F10 (14C:ChiSq) one at a time and follow the steps used in Section 5.3.6 for 3H:Bkg.

 LISTNUM 
Select F1 (STATUS PAGE) after all standards and backgrounds have been reviewed. 


 LISTNUM 
On a monthly basis, enter the tritium and carbon-14 background and efficiency data into an Excel spreadsheet. Review the graphs for trending and possible recalculation of QC limits. Initial, date, and file (all the data print-outs from step 5.3.6) in the LSC Instrument Quality Control Manual.

 LISTNUM 
Normalization History

NOTE:
The normalization history is saved for the past 10 run dates. Manual changes to the high-voltage DAC (Diagnostic AC) settings may invalidate disintegrations per minute (DPM) calculations and alter overall counting performance until the system is allowed to self-normalize and calibrate. The high-voltage settings will increase as the photomultiplier tubes get dirty. The Packard service representative will review the normalization history reports to determine if the photomultiplier tubes require maintenance.

 LISTNUM  \l 4 
On a monthly basis (or when the system is in use), print the high voltage settings (normalization history) for the two photomultiplier tubes and file in the LSC Instrument Quality Control Manual.
 LISTNUM  \l 4 
Select F10 (etc.) from the status page; F1 (DIAGNOSTICS); F5 (HV DAC); and F3 (PRINT NORM HISTORY).

 LISTNUM 
Initial, date, and file the normalization history report in the LSC Instrument Quality Control Manual.


 LISTNUM 
Select F1 (EXIT HV DAC) twice to return to the status page.

NOTE:
When power has been lost to the system, the LSC will recount the unquenched 14C, 3H, and background standards automatically when power is restored to the system. Therefore, the standards should be removed between instrument verification. Multiple power failures are common during electrical storms.

 LISTNUM  \l 4 
Remove the standards from the VarisetteTM cassette when finished counting. Store the standards in the three holder positions located in the front center section of the LSC.


 LISTNUM  \l 2 
Decay Correction

NOTE:
The decay correction program will compute the decay correction for a particular isotope only on today’s date (date decay correction is performed). There is no option to select a date other than the reference date and time of the standard or isotope used. 
 LISTNUM  \l 3 
Select F4 (DECAY) from the status page.

 LISTNUM 
Answer the questions on the decay computation page and press enter (() after each entry.

 LISTNUM 
Record the current DPM value of the standard, press F1 (STATUS PAGE) once.

 LISTNUM  \l 2 
Manual Chi-Square Test

NOTE:
Manual chi-square tests are run every quarter for randomness (when system is in use). The performance check (Section 5.3) is programmed for chi-square test. The manual chi-square test (Section 5.5) is used as an independent verification of randomness.
 LISTNUM  \l 3 
Select the appropriate protocol plug and insert it into the cassette. Load the 14C and 3H standards into the cassette.

 LISTNUM 
Load the cassettes into the sample changer.

 LISTNUM 
Edit the protocol page as outlined in Section 5.8.

 LISTNUM 
If the LSC is counting samples, take no further action.

 LISTNUM 
If the Tri-Carb® system is idle and the status page is displayed, press F2 (COUNT START/STOP). If the status page is not displayed, press F1 until it is, then select F2.

 LISTNUM 
When the standards have finished counting, enter the data on an Excel spreadsheet. Verify that the chi-square values for the 3H and 14C are within the chi-square limits. If not, clean the standards with the anti-static wipes and recount. If the standards still fail the chi-square test, consult the Laboratory Supervisor or the Quality Control Officer.

 LISTNUM  \l 2 
Quench Correlation Curve

NOTE:
Quench curves are run for 3H, 14C and 3H/14C. The quench curves should be performed semi-annually (when in use) or as required, if the counting efficiency drops by about 1.5% for any radionuclide standard. 

 LISTNUM  \l 3 
Select F1 (EDIT PROT) from the status page.

 LISTNUM 
When the edit protocol page is displayed, enter the protocol number to be edited and press enter (().

 LISTNUM 
Press the Page Down key to display the DPM page.

 LISTNUM 
Select F2 (COUNT) for the “Standards Data?” line; select F2 (NO) for “Constant Quench?” line; enter the number of standards to be counted; and enter the nuclide DPM value (decay correct the 3H and 14C standards using Section 5.4). Press the Page Down key twice to the print format page.

 LISTNUM 
Enter the quench curve standard name and run date in “Additional Heading?” line, press enter ((). Select F1 (EXIT EDIT) twice to return to the status page.

NOTE:
Wipe down standards with anti-static wipes before counting.

 LISTNUM 
Select the appropriate protocol plug and insert it into the first VarisetteTM cassette. Load the cassette with the quench curve standards to be counted. Reset the cycle flag by pushing the slide toward the left end of the cassette. 

 LISTNUM 
If the LSC is counting samples, take no further action.

 LISTNUM 
If the LSC is idle and the status page is displayed, press F2 (COUNT START/STOP). If the status page is not displayed, press F1 until it is, then press F2.

 LISTNUM 
After running quench curves, run the standards as samples to verify that the quench curve is accurate. The standards DPM values should be within 2-sigma error of the known standard DPM. If the DPM values are outside the 2-sigma error range, contact the Laboratory Supervisor or the Quality Control Officer. Follow the steps in Section 5.10 for counting the standards as samples.

 LISTNUM  \l 2 
Efficiency Tracing DPM

NOTE:
Efficiency Tracing DPM does not require quench curves and therefore does not require quench standards. The Efficiency Tracing DPM is an effective and precise method for determining absolute activities of pure beta and pure beta-gamma emitters with an energy minimum of 40 keV including (but not limited to) 14C, 35S, 45Ca, 36Cl, 32P, 46Sc, 59Fe, 60Co, 89Sr, 90Sr, 90Y, 63Ni, 86Rb, 131I, 134Cs, 147Pm, 99Tc, and 210Bi. The technique is also independent of cocktail density, sample volume and color, or chemical quenching. The results are valid for both homogenous and heterogenous samples.

 LISTNUM  \l 3 
Refer to Appendix H of the Operation Manual for setup of the Tri-Carb® 2200CA system for Efficiency Tracing DPM (see Reference 3.1.4).

 LISTNUM 
Follow the steps in Section 5.10 for counting samples after the protocol has been set up for Efficiency Tracing DPM.

 LISTNUM  \l 2 
Protocol Definition and Editing

NOTE:
“Copy Protocol#?” found on the CPM page allows the user to copy all parameters (including quench curves) of an existing protocol into the selected protocol. To copy a protocol, enter the number of the protocol to be copied and press the enter key. After the system has copied it, the new protocol with parameters is displayed on the computer. Selecting “presets” will return the protocol to the default conditions. Selecting “Print Protocol” produces a printout of the CPM page.

 LISTNUM  \l 3 
Select F1 (EDIT PROT) from the status page.

 LISTNUM 
When the edit protocol page is displayed, enter the protocol number to be defined or edited and press enter (().

 LISTNUM 
Answer or change any/all questions on the counts per minute (CPM) page (refer to Section 5.8.2.1 of Reference 3.1.4). If editing is completed at this point, press F1 (EXIT EDIT) twice to return to the status page. If defining a protocol or if editing is not complete, press the Page Down key.

 LISTNUM 
Answer or change any/all questions on the DPM page (refer to Section 5.8.2.2 of Reference 3.1.4). This page will not appear in a CPM protocol. If editing is now complete, press F1 (EXIT EDIT) twice. If defining a protocol, or if editing is not complete, press the Page Down key.

 LISTNUM 
Answer or change the appropriate questions, if any, on the additional features page (refer to Section 5.8.2.3 of Reference 3.1.4). If editing is now complete, press F1 twice. If not, press the Page Down key.

 LISTNUM 
Answer or change the appropriate questions on the print format page (refer to Section 5.8.2.4 of Reference 3.1.4). Press F1 twice.

 LISTNUM 
Programming is now complete. Follow the steps in Section 5.10 for counting samples.


 LISTNUM  \l 2 
Deleting a Protocol

NOTE:
A protocol should be deleted only under the supervision of the Quality Control Officer and/or designee. 

 LISTNUM  \l 3 
Select F1 (EDIT PROT) from the status page. 

 LISTNUM 
Enter the protocol number to be deleted.

 LISTNUM 
Press the up arrow key so that the cursor highlights the “Copy Protocol #?” line. 

 LISTNUM 
Select F4 (presets).

 LISTNUM 
Select F1 (EXIT EDIT) twice to complete deletion.


 LISTNUM  \l 2 
Counting Samples

NOTE:
Prior to performing this procedure, the self-normalization and performance verification check must be performed (see Section 5.3). 

 LISTNUM  \l 3 
Select the appropriate protocol plug and insert it into the first VarisetteTM cassette. The word “Varisette” is molded on the left tab of the cassette. Insert the protocol plug vertically into the slot provided on this tab. When loading a cassette onto the sample changer, always position the protocol plug on the left-end side of the cassette. Reset the cycle flag by pushing the slide toward the left end of the cassette.

NOTE:
Remove the protocol plug by pushing in the release tab and then gently pulling up the plug. Be careful not to damage the reflective tape on the back side of the “PROTOCOL #”.

 LISTNUM 
Fill out the Packard LSC Sample/Holder Guide, form DDO-399.
 LISTNUM 
Load the standards and/or samples into the cassette(s) in the order specified on the DDO-399. Do not overload the sample changer. Sufficient space must be allowed for normal sample changer operation (see Table 2-1, Cassette Loading Capacity, Reference 3.1.4).

 LISTNUM 
Load the cassettes onto the VarisetteTM sample cassette. 
 LISTNUM 
If the Tri-Carb® system is counting samples, take no further action.

 LISTNUM 
If the Tri-Carb® system is idle and the status page is displayed, press F2 (COUNT START/STOP). If the status page is not displayed, press F1 until it is, then select F2.

NOTE:
When the samples are counting, the sample spectrum(s) may be viewed on the computer by entering F8 (SPECTRUM) from the status page (refer to Section 5.8.9 of Reference 3.1.4).

 LISTNUM 
If sample counting needs to be stopped and started again, select F3 (SC CONTROL) from the status page. Then select the option(s) required. This will allow the user manual control over the sample cassette (refer to Section 5.8.4 of Reference 3.1.4).

NOTE:
Pressing the escape Esc key on any page of conversation will stop the sample changing or counting.
 LISTNUM 
When the samples have finished counting, exit the program to DOS by selecting F10 (etc); F2 (SYSGEN); F3 (yes). Rename the temporary file SDATAXX.DAT (i.e., XX is the protocol number used to count the samples) to correspond with the designated RL number (e.g., R96XXXX.DAT) by completing the following steps.

NOTE:
The temporary file (SDATAXX.DAT) will be written over when the next set of samples is analyzed. Each specific protocol number has a temporary file where data will be stored (e.g., Protocol 2—temporary file named—SDATA2.DAT).

 LISTNUM  \l 4 
C:\>DIR A: (enter)

 LISTNUM 
C:\>REN A:SDATAXX.DAT R96XXXX.DAT(enter)

NOTE:
Remove the disk from drive A: prior to rebooting the system software.

 LISTNUM 
C:\>AUTOEXEC 2200CA (enter)

 LISTNUM  \l 3 
Formulas used for data reduction are noted in the sample procedure (RL-TP) used to prepare the sample.
 LISTNUM  \l 2 
Group Priostat

NOTE:
This program is used whenever priority samples need to be counted while the LSC is counting other samples (refer to Section 5.8.8 of Reference 3.1.4).

 LISTNUM  \l 3 
Insert a PRIOSTAT plug into a VarisetteTM cassette. Each cassette in the priority status interrupt mode requires a PRIOSTAT plug.

 LISTNUM 
Load the sample vials into the cassette(s).

 LISTNUM 
Place the cassette(s) onto the sample changer immediately behind the cassette currently being counted (forward sample changer direction is counterclockwise). The cassette currently being counted is located in the back and center of the sample changer; therefore, place the priority status cassette(s) at the back and on the right-hand side of the sample changer.

 LISTNUM 
Determine the protocol containing the parameters to be used.

 LISTNUM 
Select F7 (GROUP PRIOSTAT) from the status page.

 LISTNUM 
Enter the protocol number to be used.

 LISTNUM 
The system will unload the sample currently being counted and advance to the PRIOSTAT cassette and count the priority samples. When the samples are completed, the system will return to the interrupted sample cassette(s) and resume normal counting.

 LISTNUM 
The PRIOSTAT display will remain on the CRT until the F1 (STATUS PAGE) is selected.

NOTE:
When the samples are counting, the sample spectrum(s) may be viewed on the computer by entering F6 (PRIOSTAT) from the status page (refer to Section 5.8.7 of Reference 3.1.4).

 LISTNUM 
Follow Section 5.10.8 for renaming the temporary file when all the samples (both priority and non-priority) have finished counting.

 LISTNUM  \l 2 
Preventive Maintenance

NOTE:
With the exception of inspection and cleaning, no preventive maintenance procedures can be performed by the user. Normal system preventive maintenance can be performed on a prescribed basis under a Packard maintenance agreement. 

 LISTNUM  \l 3 
Inspection
NOTE:
Inspect the Tri-Carb® system at least once a month (when in use) or whenever a system malfunction occurs for the following:

 LISTNUM  \l 4 
Check that the VarisetteTM cassette(s) and sample changer surfaces are free of dirt or other matter. Cassette movement should be smooth with no excessive vibration.

 LISTNUM 
Check the VarisetteTM cassette(s) for any loose or broken teeth. Discard damaged cassette(s).

 LISTNUM 
Check for loose electrical or mechanical connectors.

NOTE:
A “GPIB” error message (shown on the computer or printout) indicates a problem in the cable connection between the computer and the LSC. The cable is either loose or is malfunctioning; the latter problem requires assistance from a Packard maintenance representative.

 LISTNUM 
Ensure all printouts and displays are as described in Section 5 of the Operation Manual (see Reference 3.1.4).

 LISTNUM 
Ensure all controls and indicators are working.

 LISTNUM  \l 3 
Cleaning
 LISTNUM  \l 4 
Clean the VarisetteTM cassettes and LSC sample changer occasionally using a soft cloth moistened with water. Be careful not to damage the reflective tape on the cassettes.

NOTE:
Use a staticide on a soft cloth to wipe down the sample changer surfaces once a month for static control. This is essential during the cold/dry winter months of November through March.

 LISTNUM 
Clean the disk drive on the Compac Personal Computer semi-annually with a commercial head cleaning kit, available at most computer stores. The frequency of cleaning the disk drive heads varies, depending on the amount of computer use, but should be performed on a regular basis by the user. Cleaning the disk drive heads regularly should prevent any problems storing/retrieving data or programs on the disks.

 LISTNUM  \l 3 
Corrective Maintenance
No actual corrective maintenance procedures can be performed by the user; however, Table 9-1 (User Corrective Maintenance Procedures) in the Operation Manual provides a list of possible operational problems that may be encountered during normal system operation and their associated corrective actions (see Reference 3.1.4).

 LISTNUM  \l 2 
Recording of Results

 LISTNUM  \l 3 
Record relevant sample information and final results and attach them to the Radioanalytical Laboratory Analytical Request (RLAR), form DDO-027.

 LISTNUM 
Have data reviewed independently, and signed and dated prior to release.

 LISTNUM  \l 2 
Quality Control
The Laboratory Technician is responsible for ensuring that
 LISTNUM  \l 3 
Quality control verifications meet the requirements of RL-QAP-1.0 (see Reference 3.1.2).

 LISTNUM 
All quality control data are maintained and available for easy reference or inspection.



 LISTNUM  \l 2 
Review of Data/Results

The Laboratory Technician is responsible for ensuring that

 LISTNUM  \l 3 
Data/results generated in the Radioanalytical Laboratory are reviewed prior to release to submitter. Formal release of data from the laboratory to the submitter will occur only after the review process is completed.

 LISTNUM 
The results are calculated manually on an Excel spreadsheet. The original hard copy of these results is signed and dated by the person responsible for the manual calculations and by an independent reviewer of the data/results.

 LISTNUM 
The analytical results are reviewed to ensure that proper instrument constants (background and efficiency values) have been applied correctly. A manual calculation check is performed on at least 10% of the sample data results. If errors are noted, then all of the data results are checked and corrections made. The date and reviewer’s signature on the hard copy of the data/results are evidence that the review process is complete.


 LISTNUM  \l 1 
Records
 LISTNUM  \l 2 
The following records are generated when implementing this procedure:



(
Packard LSC Sample/Holder Guide

(
Computer printout of data


 LISTNUM 
LSC Sample/Holder Guide sheets, hard copies of analytical results, data disks, equipment calibration and maintenance/repair logbooks, and sample count logbooks are generated by implementation of this procedure. Copies of data/results generated during the current year by the different measurement systems in the laboratory shall be maintained and stored, together with the associated RLAR form, in a secured filing cabinet.

 LISTNUM 
For the LSC, the disk shall be changed out when full and shall be maintained by the RAL. The results of chi-square test shall be entered into an Excel database when performed. The results of 3H/14C and Background check shall be entered into an Excel database at least monthly. The Excel spreadsheets and graphs of these QC tests shall be submitted to Project Records annually. New entries in the LSC System Maintenance/Repair Log Book shall be submitted, in duplicate, on an annual basis. 
 LISTNUM  \l 1 
Forms, Exhibits, and Attachments
 LISTNUM  \l 2 
Forms



DDO-399, Packard LSC Sample/Holder Guide (see Reference 3.1.1)

 LISTNUM 
Exhibits

None.
 LISTNUM 
Attachments

None.
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