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SUPPLEMENTAL PROTOCOLS FOR THE LPA-1 AND XL:  CONTROL
BLOCKS

The following protocols are to be used for gathering independent sets of additional
wood control block data on these instruments.  Record data on Supplemental QC data form
(see attached).  Perform supplemental testing for each instrument using the indicated
protocols for a total of 9 days.

Supplemental QC Testing - LPA-1

1. Warmup for 20 minutes to assure self calibration occurs. Record results on back of
data form.

2. Calibration checks, using 20-second mode, test both sides of factory block.

3. Testing: First use Quick Mode at a single block,
 then  use STD mode (20 seconds) on that block

QC-Control Blocks

a1. Wood 3-red over bare
3-bare

a2. Plaster 3-red over bare
3-bare

Supplemental QC Testing - XL

1. Warmup for 20 minutes.

2. Calibration checks, using 20-second mode, test both sides of factory samples (5). If
value differs by 10% or 0.1 (whichever is greater, then go back to 1). Record results
on back of data form.

3. Testing: Use 20-second mode

QC-Control Blocks:

a1. Wood 3-red over bare
3-bare

a2. Plaster 3-red over bare
3-bare
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SUBCONTRACTER TESTING PROTOCOLS FOR THE LPA-1

General Responsibilities

The XRF Operator will:

• Handle the instruments and make the measurements.
• Work with the Testing Monitor to see that the appropriate data are recorded.
• Work with the Testing Supervisor to help assure that protocols are followed and any

deviations are properly documented.
• Download data to a computer, verify that the transfer was successful, and delete all

data files containing archive data from the XRF electronic memory.
• Report to the Testing Supervisor any indications of deteriorating samples observed

during testing.
• Set the STD mode of operation to a nominal 30-second measurement time when

using this mode.

The Monitor will:

• Record all relevant data on the appropriate data forms or field notebooks.
• Work with the XRF Operator to help assure the protocols are followed.
• Work with the Testing Supervisor to help assure that protocols are followed and any

deviations are properly documented.

The Supervisor will:

• Verify ID assignments on sample locations on the archive components.
• Assure that the data are collected as described in the protocol.
• Collect all forms and electronic data and make appropriate distributions to MRI, and

QuanTech.
• Assure that resources are available to achieve planned testing.
• Oversee testing activities.
• Provide beginning-of-day and end-of-day instructions.
• Make primary decisions regarding any testing difficulties that may arise.
• Provide the following forms:

• Testing order list
• Standard readings • Control readings 
• Archive XRF information • Source age adjustment table
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SUBCONTRACTOR TESTING PROTOCOLS FOR THE LEADSTAR

General Responsibilities

The XRF Operator will:

• Handle the instruments and make the measurements.
• Work with the Testing Monitor to see that the appropriate data are recorded.
• Work with the Testing Supervisor to help assure that protocols are followed and any

deviations are properly documented.
• Download data to a computer and verify that the transfer was successful.
• Report to the Testing Supervisor any indications of deteriorating samples observed

during testing.

The Monitor will:

• Record all relevant data on the appropriate data forms or field notebooks.
• Work with the XRF Operator to help assure the protocols are followed.
• Work with the Testing Supervisor to help assure that protocols are followed and any

deviations are properly documented.

The Supervisor will:

• Verify ID assignments on sample locations on the archive components.
• Assure that the data are collected as described in the protocol.
• Collect all forms and electronic data and make appropriate distributions to MRI and

QuanTech.
• Assure that resources are available to achieve planned testing.
• Oversee testing activities.
• Provide beginning-of-day and end-of-day instructions.
• Make primary decisions regarding any testing difficulties that may arise.
• Provide the following forms:

• Testing order list • Archive XRF information
• Standard readings • Control readings
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General Responsibilities

The XRF Operator will:
• Perform all manufacturer-recommended warm-up procedures and quality control

checks, and work with the Testing Monitor and the Testing Supervisor to document
that the procedures and checks were done, what the outcomes were, and, if
appropriate, what actions were taken.

• Handle the instruments and make the measurements.
• Work with the Testing Monitor to see that the appropriate data are recorded.
• Work with the Testing Supervisor to help assure that protocols are followed and

any deviations are properly documented.
• Download data to a computer and verify that the transfer was successful.
• Report to the Testing Supervisor any indications of deteriorating samples observed.

The Monitor will:

• Record all relevant data on the appropriate data forms or field notebooks.
• Work with the XRF Operator to help assure the protocols are followed.
• Work with the Testing Supervisor to help assure that protocols are followed and

any deviations are properly documented.

The Supervisor will:

• Verify ID assignments on sample locations on the archive components.
• Assure that the data are collected as described in the protocol.
• Collect all forms and electronic data and make appropriate distributions to MRI,

QuanTech, and NIST.
• Assure that resources are available to achieve planned testing.
• Oversee testing activities.
• Provide beginning-of-day and end-of-day instructions.
• Make primary decisions regarding any testing difficulties that may arise.
• Make sure that all testing is done safely, that all personnel on site wear dosimeter

badges during testing, that dosimeter badges are collected and analyzed after testing
is completed, and that results of dosimeter badge analysis are relayed to the badge
wearers.

• Take radiation measurements periodically around each instrument being used for
testing.

• Provide blank forms to the Testing Monitor (blank forms to be delivered to the
Testing Supervisor by QuanTech) and review forms filled out by the Testing
Monitor for completeness.  The forms for the following will be used during testing:

• Testing order list • Archive XRF information
• Standard readings • Control readings
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Beginning of Work Session

At the beginning of the work session, be sure that there is a fresh battery pack in the
Analyzer.  It is good practice to transfer previous data to the personal computer before
beginning the day's work.  If the previous data have not been transferred, refer to the
“Downloading” section below.  If the data have been transferred, reset the Analyzer
memory by pressing the RESET button.  The SET button confirms the reset.

Verify Keypad Settings

Before taking any measurements, a few system configuration checks should be made:

1. Check that the Manual Shutter Lock and Keylock (if provided) are unlocked.
2. Check that any old data in the LPA-1 has been downloaded if a Memory Reset is

to be performed.
3. Check that the Abatement Level is properly set.  The Abatement Level setting can

be checked by turning on the LPA-1 with the Trigger, then pressing the SET key. 
The LPA-1 will then display ABATE AT XX mg.  If the setting is not correct, the
value can be incremented with the SET key.

4. Verify that the LPA-1 is in the desired operating mode.  When in Standard Mode,
the display will show STD MODE XX Sec, where XX is the number of seconds
previously programmed for the length of the measurement.  If a Quick Mode
measurement is desired, change operating modes by pressing the SELECT MODE
button.

5. Verify the setting of the LPA-1 system clock by allowing the LPA-1 to power
down, then pressing the NEW UNIT key for two seconds.  Press the SET key to
confirm.  The display is formatted as month-day-year-time.  The time should be
accurate within 15 minutes.  To exit this mode, press the NEW UNIT key again
and allow the LPA-1 to shut off.

Check Calibration Sample

Before and after each job, it is good quality control practice to do a system
performance check.  It is recommended that this be done by taking three readings on the
Calibration Test Block provided with the instrument and on another lead-free wood block. 
The tested value of the yellow test pad is recorded on the back of the block.  A reading of
appropriate length (see below) should be taken on both the Calibration Block and also on
any block of unpainted wood or drywall that the user has at hand to provide a zero lead
reference.  Note:  The back side of the calibration is not a good zero reference because
some amount of the lead on the front of the block is liable to be detected through the thin
wood block.
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Use the Date of Receipt of the LPA-1 from the factory as a starting point to correct the
Performance Test reading for half-life decay as follows:

0 to 120 days (4 mos.)—Test at 30 seconds
121 to 175 days (6 mos.)—Test at 40 seconds
176 to 270 days (9 mos.)—Test at 50 seconds
270 to 455 days (15 mos.)—Test at 60 seconds
Beyond 15 months—Time to replace the Source

Ninety-five percent of the time, the value of any single calibration reading should be
the value of the calibration block ±0.3 mg/cm .2

Alternately the user may wish to perform 60-second measurements throughout the life
of the source.  This eliminates guesswork and keeps field procedures simple.  In this case,
the user should expect to see readings that are the value of the calibration block
±0.2 mg/cm .2

If the Lead Readings were outside of the correct range, wait at least 5 minutes for the
Analyzer's automatic Calibration Check to occur.  After the Check is completed, reread the
Standard Block.  Should the readings again fall outside the acceptable range, call RMD
before continuing with the inspection.
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General Responsibilities

The XRF Operator will:

• Perform all manufacturer recommended warm-up procedures and quality control
checks, and work with the Testing Monitor and the Testing Supervisor to document
that the procedures and checks were done, what the outcomes were, and, if
appropriate, what actions were taken.

• Handle the instruments and make the measurements.
• Work with the Testing Monitor to see that the appropriate data are recorded.
• Work with the Testing Supervisor to help assure that protocols are followed and any

deviations are properly documented.
• Download data to a computer and verify that the transfer was successful.
• Report to the Testing Supervisor any indications of deteriorating samples observed.

The Monitor will:

• Record all relevant data on the appropriate data forms or field notebooks.
• Work with the XRF Operator to help assure the protocols are followed.
• Work with the Testing Supervisor to help assure that protocols are followed and any

deviations are properly documented.

The Supervisor will:

• Verify ID assignments on sample locations on the archive components.
• Assure that the data are collected as described in the protocol.
• Collect all forms and electronic data and make appropriate distributions to MRI,

QuanTech, and NIST.
• Assure that resources are available to achieve planned testing.
• Oversee testing activities.
• Provide beginning-of-day and end-of-day instructions.
• Make primary decisions regarding any testing difficulties that may arise.
• Make sure that all testing is done safely, that all personnel on-site wear dosimeter

badges during testing, that dosimeter badges are collected and analyzed after testing
is completed, and that results of dosimeter badge analysis are relayed to the badge
wearers.

• Take radiation measurements periodically around each instrument being used for
testing.

• Provide blank forms to the Testing Monitor (blank forms to be delivered to the
Testing Supervisor by QuanTech) and review forms filled out by the Testing
Monitor for completeness.  The forms for the following will be used during testing:

• Testing order list • Archive XRF information
• Standard readings • Control readings
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Energy Calibration and Standard Operating Check

Complete both of these procedures:

• at the beginning of each work day
• if the Analyzer has been off for more than one hour
• if the Analyzer has been exposed to a temperature change of > 10EC/20EF
• if the unit has been subjected to shock or been damaged

At the end of the day, perform the Standard Operating Check (without running the
Energy Calibration) to verify that the Analyzer performed properly using that day's energy
calibration.

Energy Calibration Procedure

Perform the Energy Calibration before the Operating Check (unless you are running
the “end of work day” check).  This procedure will automatically calibrate the spectrometer
function.

Lay the flat safety cover on a level, stable surface and carefully set the probe in the
cover.

1. Choose your application.
2. From the Ready screen press 5, “Options.”
3. Press 1, “Energy Calibration.”
4. Follow the screen prompts.

Standard Operating Check

The two-part standard operating check verifies the Analyzer's operation with respect to
element X-ray response and analytical background.  The operating check is discussed in
detail in Chapter 2.

X-Ray Response

X-ray response is checked by making a 50-second measurement on a pure Pb sample,
then viewing Pb intensity data (Pb intensity should be between 0.95 and 1.05).  See
Chapter 2 for detailed instructions on how to conduct the x-ray response check.  If intensity
is not > 0.95 and < 1.05, check the probe window for contamination and make sure the Pb
sample is centered over the aperture, then rerun the check.  If intensity is still off, turn to
Chapter 8 of the Operator’s Manual and run a spectrum energy calibration check.
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Note: The x-ray response check may result in an “Algorithm did not converge”
message in the Pb in Paint Chips and Pb in Soil applications.  This should be
expected, since the pure Pb intensity is very different from that produced by a
“normal” paint chip or soil sample.  For the x-ray response check, we are only
interested in the intensity data—not the analysis result.

Analytical Background Check

The background check verifies proper operation of the spectrometer and can alert you
to dirt or contamination on the probe window.  Always protect the probe window since
dirt, moisture, or contamination on it can compromise your analysis.

The check for Pb in paint chips is run on the “blank,” which is a sample cup
containing SiO .  To conduct the check, set up the Uniblock in the lab configuration2
(steps 1-4) and present the sample as described.  Analysis results on this sample should
show a Pb value within ±5 standard deviations of zero (if your results are in units rather
than standard deviations, press 5, “OPTS” on the Results screen and then 3, “Show STD”). 
If results are not within ±5 standard deviations of zero, you must run the “Acquire
Background” procedure.  If you don't see any results, you have Display Thresholds enabled. 
To disable thresholds, go to the Ready screen, select 5, “Options,” then 6, “More Options,”
then 5, “Disable display thresholds.”

Warning: During any analysis, there is a minimal risk of radiation exposure.  While an
analysis is in progress,

• Do not remove the probe from the Uniblock (or other
measurement surface)

• Do not look at or touch the probe window.

To abort any analysis in progress, press CONT or the red button on the
probe.

1. Lay the Uniblock flat-side up so that you can read the words “Aluminum” and
“Steel.”

2. Slide the probe clamp into the cutout end of the Uniblock.
3. Place the probe in the Uniblock with the probe window facing up and the probe

handle cable pointing away from the probe clamp.
4. Carefully tighten the clamp knob until the probe is secure.  Do not force the knob

to turn since this can damage the clamp.  Verify that the probe is secure.
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5. Set the sample shield on the probe.  The cutout should be centered over the probe
window.  If the cutout is off center, turn the shield around and recheck the
position of the probe window.

6. Secure the sample shield on the probe with the bungee cord.
7. Place the 30mm sample positioning ring over the probe aperture.
8. Visually inspect the sample and verify that surfaces which will be presented to the

probe are clean.
9. Place the SiO  sample in the positioning ring on the probe.  Close the shield2

cover.  
10. Measure the sample for at least 60 seconds (adjusted for source decay).  Use

Table 1 in Chapter 2 to determine adjusted analysis time.
11. Label and store the result.  This is discussed in detail in Chapter 2.

When you accept the label (press CONT from the label screen), the analysis results
will be displayed.  Compare the Pb assay value with its standard deviation (STD) value.  It
must be < 5 standard deviations above or below “zero.”  If it is not, check for
contamination on the probe window or the sample cup.  If contamination does not appear
to be the problem, run the “Acquire Background” procedure.

Acquire Background

If your analysis showed a Pb value of more than ±5 standard deviations from zero on
the SiO  sample, you should acquire the background.2

1. Go to the Ready screen
2. Press 5, “More.”
3. Press 2, “Acquire a Background.”
4. Place the SiO  and then the Teflon sample on the probe as requested.2

After you have acquired the background, run the background check again to verify the
acquisition was successful.  If the Analyzer still does not check out, contact TN
Technologies at 800-736-0801 (U.S. only) or 512-388-9100.

Known Standard Check

We suggest that you run (and store) at least one analysis on a known standard before
beginning your actual sample measurement.  For the Pb in Paint Chips application, this
check should be run on the Fisher SRS 013 sample, for 200 live seconds, adjusted for
source decay.  Results should be .07% ± 0.01%.
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General Responsibilities

The XRF Operator will:

• Perform all manufacturer recommended warm-up procedures and quality control
checks, and work with the Testing Monitor and the Testing Supervisor to document
that the procedures and checks were done, what the outcomes were, and, if
appropriate, what actions were taken.

• Handle the instruments and make the measurements.
• Work with the Testing Monitor to see that the appropriate data are recorded.
• Work with the Testing Supervisor to help assure that protocols are followed and any

deviations are properly documented.
• Download data to a computer and verify that the transfer was successful.
• Report to the Testing Supervisor any indications of deteriorating samples observed.

The Monitor will:

• Record all relevant data on the appropriate data forms or field notebooks.
• Work with the XRF Operator to help assure the protocols are followed.
• Work with the Testing Supervisor to help assure that protocols are followed and any

deviations are properly documented.

The Supervisor will:

• Verify ID assignments on sample locations on the archive components.
• Assure that the data are collected as described in the protocol.
• Collect all forms and electronic data and make appropriate distributions to MRI,

QuanTech, and NIST.
• Assure that resources are available to achieve planned testing.
• Oversee testing activities.
• Provide beginning-of-day and end-of-day instructions.
• Make primary decisions regarding any testing difficulties that may arise.
• Make sure that all testing is done safely, that all personnel on site wear dosimeter

badges during testing, that dosimeter badges are collected and analyzed after testing
is completed, and that results of dosimeter badge analysis are relayed to the badge
wearers.

• Take radiation measurements periodically around each instrument being used for
testing.

• Provide blank forms to the Testing Monitor (blank forms to be delivered to the
Testing Supervisor by QuanTech) and review forms filled out by the Testing
Monitor for completeness.  The forms for the following will be used during testing:

• Testing order list • Archive XRF information
• Standard readings • Control readings
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Calibration Check Procedure for MicroLead I—Revision 4

I. Diagnostics and Source Dating

A. Press power switch to turn on analyzer.  Verify that no FAULT codes are
displayed after diagnostic countdown is completed.

B. Check TODAY'S DATE.  Check SOURCE DATE.  If you are going to store field
readings, press the CLEAR MEMORY function key for 3 seconds to erase the
operator's memory space.

II. Set Zero Reference to Remove Bias

A. Press the ZERO STANDARD function key (verify “PROBE” is shown on the
display).

B. With the probe centered on the Gypsum Zero Standard, pull the probe trigger and
hold until at least four Read Cycles are completed (nine is better).  Verify that the
display is showing 0.0 mg/cm .2

III. Recording Calibration Check Data

A. Verify Accuracy (Bias) for Zero Lead Level.
1. With the probe centered on the Gypsum Zero Standard, take at least five

replicate 1st Read Cycle measurements (ten is better).  Record readings
in logbook.  Compute average ( ) and standard deviation (F).

2. If  does not equal 0.0 mg/cm , ±0.1 mg/cm , start over at II.2   2

B. Verify Precision for Zero Lead Level.

If F does not equal 0.3 mg/cm  or less, take additional measurements to2

improve your statistical database.  Recalculate  and F.  If F still does
not meet factory specification, call Warrington's service department at
512-251-7771.
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Repeat step III at least every 2 hours throughout the day and at the very end of the day. 
Record calibration check readings in your logbook each time.  Also, approximately twice
per month verify that the “Radiation Density” of the (black) Concrete Zero Standard is
reading “22”.

C. Verify Accuracy (Bias) for Positive Lead Level.

1. Place a calibrated Lead Standard on the Gypsum Zero Standard. With the
probe centered, take five replicate 1st Read Cycle measurements (ten is
better).  Record readings in logbook.  Compute  and F.

2. If  does not equal the stated lead (Pb) value, ±0.1 mg/cm , take2

additional measurements to improve your statistical database. 
Recalculate  and F.  If  still does not equal the stated lead (Pb) value,
±0.1 mg/cm , follow manufacturer's instructions for LEAD2

STANDARD.  Note:  Do not press the LEAD STANDARD function
key unless you have received specific instructions on how to properly
use this function.

D. Verify Precision for Positive Lead Level.

If F does not equal 0.3 mg/cm  or less, take additional measurements to2

improve your statistical database.  Recalculate  and F.  If F still does
not meet factory specification, call Warrington's service department at
512-251-7771.
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TESTING PROTOCOLS FOR THE XK-3

General Responsibilities

The XRF Operator will:

• Handle the instruments and make the measurements.
• Work with the Testing Monitor to see that the appropriate data are recorded.
• Work with the Testing Supervisor to help ensure that protocols are followed and

any deviations are properly documented.
• Download data to a computer and verify that the transfer was successful.
• Report to the Testing Supervisor any indications of deteriorating samples observed

during testing.

The Monitor will:

• Record all relevant data on the appropriate data forms or field notebooks.
• Work with the XRF Operator to help ensure the protocols are followed.
• Work with the Testing Supervisor to help ensure that protocols are followed and

any deviations are properly documented.

The Supervisor will:

• Verify ID assignments on sample locations on the archive components.
• Ensure that the data are collected as described in the protocol.
• Collect all forms and electronic data and make appropriate distributions to MRI,

NIST, and QuanTech.
• Ensure that resources are available to achieve planned testing.
• Oversee testing activities.
• Provide beginning-of-day and end-of-day instructions.
• Make primary decisions regarding any testing difficulties that may arise.
• Complete a new set of SAMPLE LOCATION CONDITION forms for:

a. Sample locations previously identified as being in poor condition which
already have completed records from the early spring 1995 testing.

b. Any additional sample locations that are observed to be in poor
condition.  

• Provide the following forms:
• Testing order list • Sample location condition
• Standard readings • Control readings
• Archive XRF information • Source age adjustment table
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USING THE XK-3

Operating Instructions

1. Remove the battery case, coiled cable, and XK-3 unit from the carrying case.  Connect
the battery pack to the XK-3 unit, using the coiled cable.  Do not operate the XK-3
unless the battery pack is connected to the unit with the coiled cable, or a rapid power
drain of the handle batteries will result.

2. Find the lock switch underneath the handle (toward the rear of the unit) and push it
forward.  A red light over the display will glow to indicate that the instrument is now
ready to perform analysis as soon as the shutter is opened.  The XK-3 may require
approximately 10 minutes of operation to stabilize after first being turned on.  The
larger the temperature difference between where the XK-3 has been stored and where
it's being used, the longer it will take for it to stabilize.  The stabilization process can
best be carried out and observed by using the Calibration Check procedures as
described.

3. Depress the red reset button on the back plate of the unit (just above the coiled cable
connection) for 10 seconds.

4. Grasping the rear of the wooden handle, position the faceplate of the instrument
against the surface to be measured and press down firmly and quickly so that a
mechanical click occurs.  This action will open the shutter, and the red light over the
window will blink to indicate the shutter is no longer completely closed.  As soon as
the shutter is completely open, the previous readout in the window vanishes, leaving
the display blank except for a single decimal point.

5. When the new reading appears, an audible beep will be heard to indicate completion of
the reading.  Release the handle.  The display window will retain the reading until the
handle is again depressed to begin another measurement.

6. The XK-3 is self-correcting for the decay of the source.  As the source ages, the
instrument automatically extends its counting time.

7. Readings with a negative sign (!) may be normal.  It depends on the statistical
variations of the readings or could indicate a substrate with negative substrate
contribution; that is substrate equivalent lead (SEL) as defined in the HUD lead
abatement guidelines.  It may be necessary to correct for the effect of different
substrate materials on the readings.  This subject is covered in detail in the XK-3 User
Schools.
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8. The first time a reading of 10.0 mg/cm  is seen during a testing sequence, the XK-32

should be reset and its calibration checked (see Calibration Check, below).  Each
subsequent reading of 10.0 mg/cm  should be followed by use of the reset button. 2

Calibration should be checked only after the first reading of 10 mg/cm  in a series.  If2

the XK-3 checks out, just reset after subsequent 10.0 mg/cm .2

9. Push the lock switch to the LOCK position when testing has been completed.

NOTE:  If the safety shutter is not completely closed, the red light flashes to show that
radiation may be coming from the instrument.  The red light will flash any time the shutter
is not completely closed.  If the red light is flashing with the lock switch ON and the
operating handle in the UP position, it indicates a possibility of the shutter being open.  

If the red power safety light is not lit after the locking switch in ON, and there is no
indication of low battery level or absence of power, treat the unit according to the sticky
shutter procedure (as described in the Operator’s Manual).

Calibration Check

To perform the calibration check, follow this procedure:

1. Assemble the XK-3 and turn the lock switch ON, as outlined in the preceding section.

2. Place the calibration check board on a lead-free surface, yellow lead sample side up.

3. Depress the red reset button (on the back of the XK-3 just above the cable connection)
all the way in with a ball-point pen and hold it in for 10 seconds.  The reset button
activates an internal circuit that resets the electronics.  

4. Put the XK-3 on the check board with the yellow lead sample toward the heel of the
XK-3.  Align the XK-3 on the board with the white arrows on the sides of the XK-3 at
least 1½ inches away from the yellow sample.

5. Depress the safety handle all the way in as described in the Operating Instructions until
a new reading appears on the display.

6. Take at least 10 readings and average them.  The average should fall within
±0.5 mg/cm  of 0.0 mg/cm .  If the XK-3 has only just been turned ON, it may be2   2

necessary to repeat this test several times before it meets the requirements.  This is
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normal; the XK-3 is stabilizing, as mentioned in Section 1 of the Operating
Instructions.

7. If the XK-3 still doesn't meet the ±0.5 mg/cm  criterion, use the reset button and repeat2

the test.

8. Turn the check board around so that the arrows on the XK-3 sides are aligned with the
arrows on the yellow lead side.

9. Repeat Steps 5 through 7, using the value on the lead sample as the criterion, instead
of 0.0 mg/cm .  With new XK-3s, the check sample lead value is 1.5 mg/cm .2             2

10. If the averages obtained in these tests are not within the ±0.5 mg/cm  of the value on2

the lead sample, the instrument should be returned for service.
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ARCHIVE XRF INSTRUMENT INFORMATION

Date Testing Site 

Contractor Manufacturer 

Model No. Serial No. 

XRF Operator (Printed Name) 

Source Material Source Age or Date 

Source Serial No. Detector Type 

Software Version No. 

Operating Parameters Used

Open shutter sampling time(s)? (fixed or variable) 

If fixed, what is the duration time(s)? 

Daily warm-up and calibration check used? (Briefly discuss) 

Regulatory level value used for setting the XRF Instrument ? (Yes or No) 

If yes, enter the value used 

Other 

Data File Names and Descriptions    NA—The PGT does not store or download electronic

 data files.

NOTE:  The PGT instrument does not store or download electronic data files.

Check here to indicate the presence of additional comments on the back of this form.
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General Responsibilities

The XRF Operator will:

• Perform all manufacturer recommended warm-up procedures and quality control
checks, and work with the Testing Monitor and the Testing Supervisor to document
that the procedures and checks were done, what the outcomes were, and, if
appropriate, what actions were taken.

• Handle the instruments and make the measurements.
• Work with the Testing Monitor to see that the appropriate data are recorded.
• Work with the Testing Supervisor to help ensure that protocols are followed and any

deviations are properly documented.
• Download data to a computer and verify that the transfer was successful.
• Report to the Testing Supervisor any indications of deteriorating samples observed.

The Monitor will:

• Record all relevant data on the appropriate data forms or field notebooks.
• Work with the XRF Operator to help ensure the protocols are followed.
• Work with the Testing Supervisor to help ensure that protocols are followed and any

deviations are properly documented.

The Supervisor will:

• Verify ID assignments on sample locations on the archive components.
• Ensure that the data are collected as described in the protocol.
• Collect all forms and electronic data.
• Ensure that resources are available to achieve planned testing.
• Oversee testing activities.
• Provide beginning-of-day and end-of-day instructions.
• Make primary decisions regarding any testing difficulties that may arise.
• Make sure that all testing is done safely, that all personnel on site wear dosimeter

badges during testing, that dosimeter badges are collected and analyzed after testing
is completed, and that results of dosimeter badge analysis are relayed to the badge
wearers.

• Take radiation measurements periodically around each instrument being used for
testing.

• Provide blank forms to the Testing Monitor (blank forms to be delivered to the
Testing Supervisor by QuanTech) and review forms filled out by the Testing
Monitor for completeness.  The forms for the following will be used during testing:

• Testing order list • Archive XRF information
• Standard readings • Control readings
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Morning Validation Checks

Each morning, perform a validation check on your MAP 4 instrument following these
steps.  The morning validation check is performed at the test site.  Record all specified
calibration/validation checks on both paper and electronic data storage; also, note when the
TEST setting was used and when the CONFIRM setting was used for all the manufacturer-
required validation checks and record the results.

1. Using rubber bands, attach the painted block of wood included with your instrument to
MAP 4's faceplate.  Make sure the painted side faces the instrument.  Make sure the
orientation of the painted block to the faceplate is the same for all tests.

2. Position MAP 4 so that there are at least 3 feet open air between the instrument front
and the nearest surface.  Maintain this distance for the duration of each measurement. 
Do not point the instrument near another person or where a person is likely to
approach.

3. Take 5 measurements at Test precision.  Be sure to use appropriate codes to identify
these as validation checks.  This will be important for your records.

4. Using the forms supplied by SCITEC, record the results as follows:

a. Record the results of each individual measurement, and so on.  Also record the time
and date the measurements were taken.

b. Average together the results of the tests and record this number.

c. On the Calibration Check Graph write the average on the first available line under
Recorded Averages.

d. On the graph, plot the location of the average as it compares to SCITEC's average
(written on the Average line).  For example, if your average is .3 higher than
SCITEC's, place an “x” at .3 above the Average line.

5. Repeat these steps each morning and carefully monitor the location of the “x”'s on the
graph.  Any of the following trends could indicate that your instrument is not
functioning properly:

• A trend of eight or more readings above or below the Average line,

• A trend going from high to low (or low to high).
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• A consistent pattern of “too high” or “too low” readings, random, but widely
scattered.

6. If you notice any of the above trends, contact SCITEC at 1-800-4NO-LEAD.

Continuing Validation Checks

Frequent validation checks should be made at the worksite while you are testing, following
these steps:

1. Take 1 measurement at Test precision on a NIST standard backed by a sample of
substrate material.

2. Write the results of each individual Daily Calibration Check.

3. If the result of any of these individual checks is off of SCITEC's average by more than
±.2 mg/cm :2

a. Take a Confirm measurement.

b. If you're off by more than ±.1 of SCITEC's average, take one more Confirm
measurement.

c. If you're still off by more than ±.1, contact SCITEC.

Validation Check Codes

The code entered for a validation check measurement should indicate the date, time, who
was using the instrument, and which instrument was used.  We suggest the following
coding system.

Date Time      No.     Serial No.
Operator MAP 4

02255 0745 7240 177

8 8 8 8
Feb. 25, 7:45 a.m. From Last 3 digits in

1995 Operator's your instrument
Certificate serial No.
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Date A five-digit date is used.

• The first two digits indicate the month, e.g., 02 = February.
• The second two digits indicate the day, e.g., 09 = the ninth.
• The final digit indicates the year, e.g., 5 = 1995.

Time Military time is used.  Four digits must be entered.

• 0700 = 7.00 a.m.
• 1200 = noon
• 1345 = 1.45 p.m.

Operator This is the four-digit number on your Operator's Spectrum Analyzer
Number Training Certificate

Serial These are the last three digits in the serial number assigned to your MAP 4
Number instrument.

Taking a Measurement

The standard assay command on the ASSAY menu allows you to take measurements using
the selected precision, calibration, and action level.  Before taking measurements be sure
that these are set appropriately (see Section 3:  MAP 4 Operation's Manual).

To Take a Measurement

1. Display the Standard assay command.  You can do this by pressing GO TO from
any command.

2. Press ENTER/YES.  MAP 4 asks for a code to identify this measurement.  The
prompt varies depending on ARM mode.  If ARM mode is ON, you are asked for an
ARM code.  If ARM mode is OFF, you are asked for an ID code.

3. Type a code and press ENTER/YES.  If ARM mode is off you are also asked for a
sequence number.

Sequence number indicates the order of measurements under a code.  #1 indicates
this is the first measurement taken under code 1234567.  To accept the sequence
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Note: Assay values greater
than 4.99 mg/cm  will2

be truncated
to 5.00 mg/cm .2

number, press ENTER/YES.  To change it, press ESC NO and enter the desired
number.

4. Once you've entered a code, you receive a prompt similar to start.

5. Place MAP 4's faceplate flat against the sample surface.

6. Insert the key into the lock located on the front left side of the instrument.  Turn the
key clockwise into the ON position (so that the arrow on the key points up).

7. Pull the trigger and hold MAP 4 in place.  After the “beep,” release the trigger.  A
light indicates the level of lead contamination (related to the K-Shell reading):

• Positive = lead is above the selected level.

• Negative = lead is below the selected level.

• Retest = inconclusive results.  Further testing is required.

Your measurement results are displayed, similar to this:

Code     Precision

  |   |

01110231-1  Scrn
K0•10  L0•01

| |
K-shell results L-shell result

NOTE: Record the indicator readings on the data forms as:

P (positive),
N (negative), or
I (inconclusive)

8. Turn the key to OFF position, and remove MAP 4 from the surface.
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9. To take another measurement press ENTER/YES.

• If ARM mode is on, you are returned to the “Enter ARM code” prompt.  You
can either enter a new code or press Enter/Yes to bring up the last code used.

• If ARM mode is off, you are returned to the “TRIGGER to strt” prompt.  MAP 4
has automatically assigned an ID code to the next measurement using the last
code entered and next sequence number (e.g., if the last measurement was 555-1,
this measurement will be 555-2).  To take a measurement under this code, simply
position the instrument and pull the trigger.  To enter a different ID start typing it;
this takes you to the “Enter ID code” prompt.

Addendum:  Measurement Time for the Unlimited Mode

The stopping rule for the UNLIMITED mode will be:  Test until either a light goes on, or the
displayed precision reaches ±0.1 mg/cm  or 2 minutes have elapsed since the trigger was2

pulled.

The 2-minute time limit is for a source of 11.5 millicuries (mCi).  If the source strength of
the instrument is less than 11.5 mCi, the 2-minute time limit will be increased
proportionately to account for the lower source strength.  For example, if an instrument
with a source strength of 9 mCi is used, the time limit for that instrument would be
2 minutes and 30 seconds (120 seconds × 11.5/9 = 153 seconds, or approximately
2 minutes and 30 seconds).  The time limit would never be less than 2 minutes, even if a
source stronger than 11.5 mCi is used.
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ARCHIVE XRF INSTRUMENT INFORMATION

Date Testing Site  

Contractor Manufacturer 

Model No. Serial No. 

XRF Operator (Printed Name) 

Source Material Source Age or Date 
Is instrument automatically adjusted

for source decay 

Source Serial No. Detector Type 

Software Version No. 

NOTE:  Adjust clock time to Central Time Zone before starting tests.

Operating Parameters Used

Open shutter sampling time(s)? (fixed or variable) 

If fixed, what is the duration time(s)? 

Daily warm-up and calibration check used? (Briefly discuss) 

Regulatory level value used for setting the XRF Instrument ? (Yes or No) 

If yes, enter the value used 

Other 

Manufacturer's supplied painted wood block lead level(s): 

Data File Names and Descriptions  

Check here to indicate the presence of additional comments on the back of this form.
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SUBCONTRACTOR TESTING PROTOCOLS FOR THE LEADSTAR

General Responsibilities

The XRF Operator will:

• Provide a backup instrument, to be made available on site.
• Provide the necessary serial cable (supplied with the LeadStar) to connect the

analyzer serial port on the LeadStar electronics module to the serial port on the host
computer.

• Handle the instruments and make the measurements.
• Work with the Testing Monitor to see that the appropriate data are recorded.
• Work with the Testing Supervisor to help assure that protocols are followed and any

deviations are properly documented.
• Download data to a computer provided by the Testing Supervisor, and verify that

the transfer was successful.
• Report to the Testing Supervisor any indications of deteriorating samples observed

during testing.
• Provide extra set of charged batteries to extend the testing day beyond 8 hr.

Batteries should be replaced whenever the XRF instrument indicates that the “time
remaining is less than 10%.”

• Certify in writing that all test data are erased (non-accessible, non-recoverable) from
the instrument memory (as directed by the supervisor) before taking the instrument
off-site and after each day’s testing.

The Monitor will:

• Record the results of the manufacturer’s warmup and calibration procedures on the
appropriate form.

• Record all relevant data on the appropriate data forms or field notebooks.
• Work with the XRF Operator to help ensure that the protocols are followed.
• Work with the Testing Supervisor to help assure that protocols are followed and any

deviations are properly documented.

The Supervisor will:

• Verify ID assignments on sample locations on the archive components.
• Assure that the data are collected as described in the protocol.
• Collect all forms and electronic data and make appropriate distributions to MRI and

QuanTech.
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• Ensure that resources are available to achieve planned testing.
• Oversee testing activities.
• Provide beginning-of-day and end-of-day instructions.
• Ensure that host computer is configured to automatically load the interlink interface

by including the following line in the config.sys file:  device=c:\dos\interlink.exe
/drives:2/noprinter/com:1

• Make primary decisions regarding any testing difficulties that may arise.
• Provide the following forms:

a. Testing order list d. Control readings
b. Standard readings e. Instrument calibration/calibration
c. Archive XRF information      check data

f. General observations and other field data

• Provide the EPA Work Assignment Manager with a status report (via phone) at the
end of each day of testing.

• Provide the EPA Work Assignment Manager with an oral report of deviations from
the testing protocol as soon as possible during the course of the testing, with a
written report to follow no later than one working day after the completion of
testing.

• Ensure that all personnel who enter the archive facility during XRF testing wear
dosimeter badges, and will arrange for the testing of the badges and reporting of
results after completion of testing.

• Take radiation measurements near the instrument periodically during the course of
the testing, compare the measured values to the corresponding values in the
instrument Operator Manual.  If radiation levels significantly exceed the values
listed in the operator’s manual, testing will be stopped and the EPA Work
Assignment Manager will be notified.  The radiation measurement instrument will
be calibrated for the energy range of Co and appropriate window thickness.57
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GENERAL OBSERVATIONS AND OTHER FIELD DATA

Date of testing: ________________

XRF instrument: _______________________________

Recorded by (name and date): ______________________________________________

Temperature and Humidity Data

Time of
measurement Temperature % RH

Instrument ID:

Start of testing

Mid-test

End of testing

Radiation Measurements

Time of
measurement Orientation Reading

Instrument ID:
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GENERAL OBSERVATIONS AND OTHER FIELD DATA, cont.

General comments and observations on XRF instrument performance during testing,
exceptions to the protocol, etc.: 

Describe the data file downloading and XRF instrument file deletion procedures used:

9  Statement of Confidentiality by operator attached.
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STATEMENT OF DATA CONFIDENTIALITY
(to be signed by the XRF Instrument operator)

It is understood and agreed by ____________________________, representing 
(printed name)

________________________________, that for the XRF tests performed on 
(company name)

____________________________________, the data are not to be disclosed or discussed 
(dates of testing)

with any manufacturer or vendor or any outside party other than the U.S. EPA or its
representatives.

Furthermore, by my signature below, I certify that all the data files generated by these
tests and recorded in the XRF instrument’s electronic memory have been deleted, purged,
and made non-accessible prior to removing the instrument off-site from the archive test
facility.  I understand that I and the company I represent will be liable for any fraudulent
use or disclosure of these data.

Signed

Date
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Page ____ of ____
Archive XRF Test Data

Calibration Data for LeadStar XRF Instrument

Date _______________ Standard used ____________________ Recorder_______________

XRF Device    Advanced Detectors, Inc., LeadStar     Serial number ____________

Time of K-shell (mg/cm ) L-shell (mg/cm )
measurement (mg/cm ) uncertainty (mg/cm ) uncertainty Density Seq No.2

K-shell L-shell
2

2

2

Was the instrument warm-up successful?  G yes     G no If no, stop and consult manual.

Does the measurement meet the K-shell tolerance range?  G yes     G no If no, stop and consult manual.

Nominal value = _______________ and tolerance range = _________________________ for  the calibration standard.

General observations or exceptions to the protocol:

NOTES:

The calibration procedure is specified in Section III-4 of the instrument Operator manual, dated March 1996. a

Calibration and calibration checks are performed using a nominal 15-sec fixed mode.

Per Section III-A-2,3 of the Operator’s Manual:  The “warm-up” period of - 5 min is automatically performed when theb

instrument is turned on; after this step is completed, the instrument prompts the operator to run the calibration.

Record K-shell data on control charts during testing; the tolerance range for calibration is specified on back ofc

the calibration standard.
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Page ____ of ____
Archive XRF Test Data

Calibration Check Data for LeadStar XRF Instrument

Date _______________ Standard used ____________________ Recorder_______________

XRF Device    Advanced Detectors, Inc., LeadStar     Serial number ____________

Time of AV3 K-shell L-shell Indicate
measure- K-shell (mg/cm ) L-shell (mg/cm ) Seq Pass (P) or

ment (mg/cm ) uncertainty (mg/cm ) uncertainty Density No. Fail (F)2

2

2

2

General observations or exceptions to the protocol:

NOTES:

The calibration procedure is specified in Section III-5 of the instrument Operator manual, dated March 1996. Automatica

averaging is turned on, 3 readings are taken, and the average of the 3 readings should be within or equal to 1.12 to
0.82 mg/cm  for the calibration check to be successful.  (Use the AV3 reading for this determination.)2

Per Section III-A-2,3 of the Operator’s Manual:  The “warm-up” period of - 5 min is automatically performed when theb

instrument is turned on; after this step is completed, the instrument prompts the operator to run the calibration.

Record K-shell data on control charts during testing; the tolerance for the calibration check is +0.1 to !!0.2mg/cm  ofc                  2

the theoretical standard level, that is, 1.12 to 0.82 for the 1.02 mg/cm  NIST standard.2

Calibration and calibration checks are performed using a nominal 15-sec fixed mode.d

If calibration check fails criteria, stop and consult protocol and manual for corrective actions.e
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References:

The following table lists XRF operation manuals used for protocol development.

List of XRF Operator Manuals Used in Protocol Development

Company name Title Date

Advanced Detectors, Inc. Lead Star Operator Manual March 1996
1220 Avenida Acaso (Software Version 4.1 or higher)
Camarillo, CA 93012

NITON Corp. Operating Procedures for the NITON XL Lead December 21,
Bedford, MA 01730 Detector 1994

NITON Corp. User Manual, XL Spectrum Lead Detector Not specified
Bedford, MA 01730

Princeton Gamma-Tech, Inc. PGT XK-3 January 4,
1200 State Road Lead-in Paint Analyzer Instruction 1993
Princeton, NJ 08540 Manual

RMD, Inc. User’s Guide to the LPA-1 Lead Paint Analysis June 1995
44 Hunt Street System print date
Watertown, MA 01721

SCITEC Corp. MAP 3—Standard Operating Procedures for August 7, 1995
415 N. Quay Lead-based Paint Testing with the MAP XRF
Kennewick, WA 99336 Specimen Analyzer

SCITEC Corp. MAP 4—Operations Manual Not specified
415 N. Quay The MAP XRF Specimen Analyzer
Kennewick, WA 99336

TN Technologies, Inc. Pb Analyzer Users’ Guide October 1994
P.O. Box 800 (Revision 1.01)
Round Rock, TX 78680-0800

Warrington, Inc. Microlead I Instruction Manual Not specified
2113 Wells Branch Pkwy (Revision 4)
Austin, TX 78728

Xsirius, Inc. LeadStar Operator Manual May 30, 1995
1220 Avenida Acaso
Camarillo, CA 93012
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COLLECTION OF PAINT CHIP SAMPLES FROM ARCHIVE MATERIALS

SUMMARY

This document describes the standard protocol for obtaining a single paint chip sample
from a painted substrate.  This standard also includes instructions for sample storage and
transport requirements.

MATERIALS AND EQUIPMENT

ITEM No. per pair of collectors

Safety goggles 2 + 1 extra

Leather gloves 2 pair

Disposable gloves 1 bag 100 pair

Respirator with organic vapor filters 2 - one fitted to each collector

Razor blade holder 2 + 1 extra

Razor blades 25

Wood chisel 2

Hammer 1

Tweezers 2

Micrometer 1 per team

White paper, 8.5 x 11 300 sheets

Masking tape 20 rolls, 1-inch

Duct tape 8 rolls, 2-inch

Marking pens 6

Clip board with timepiece 2 + 1 extra

“Paint Chip Collection” data forms Enough for 200 samples

Sample containers (plastic centrifuge tubes, plastic a minimum of 200 tubes
resealable bags)

Resealable plastic bags a minimum of 200 1 qt bags

Extra shipping container for paint chip samples 4

Trouble lights and spare bulbs or equivalent lighting 2

Extension cords 200 ft.
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Power 110V at site

Pocket knife 2 + 1 extra

Metal marking template 2

Heat gun 2

Replacement heat gun element 2

Tool pouch with belt 1 per tester

Fire extinguisher 1 at site

Note: Other items as needed.

COLLECTION PROCEDURE

At each sampling location, perform the following steps (See Note 1):

NOTE 1: A regular sample will be collected at all locations.  Some locations will
require collection of an additional sample called a side-by-side sample.  Locations that
require a side-by-side sample are identified by the presence of an individual 2 in x 2 in
square placed at one end of the marked location.  For locations having a side-by-side
sample, follow steps 1 through 9 below for collection of the regular sample first.  After
completing this sample collection, collect the side-by-side sample using the same
procedure using different bar code number as described in step 2.

1.0 FILL OUT FORM:

1.1 For each new “Paint Chip Collection Reporting” form needed (see attached),
complete the header of the form.

1.2 Record the sampling location identification number in the appropriate column and
row on the form.

2.0 LABEL PAINT COLLECTION CONTAINER:

Label a paint collection container with the sampling location number and the sample ID
type separated by “-” (for example; 905507-P3).



PAINT CHIP COLLECTION PROTOCOLS
Effective Date: December 22, 1994

C-5

3.0 SCORE SAMPLING AREA:

Using a metal template and a cutting tool, score the perimeter of the designated area to
be removed.  Collect nominal 2 inch by 2 inch samples whenever possible unless
otherwise indicated on the sample.  If it is impractical to use the template, the score
can be made using the outside edge of the template as a guide.  The area scored using
the alternative method should be done in a manner that maintains right angle corners
as close as possible.  Avoid using pencil or pen to mark the sample outline.

4.0 SETUP COLLECTION TRAY:

Affix a closed bottom paper funnel (or other appropriate collection shape) made from
a clean white sheet of paper or equivalent collection device directly below the
sampling location.  The collection device should be located as close as possible to the
sampling site but should not interfere with the removal procedure.  Avoid placing tape
on any surface targeted for XRF testing.

5.0 REMOVE PAINT:

Remove paint from the scored areas using the methods described below:

5.1 PRIMARY PAINT REMOVAL METHOD: Using a heat gun, heat the sample
area.  Extreme caution should be exercised when using the heat gun.  Be sure to
have a fire extinguisher nearby during heat gun use.  Do not overheat the sample
area, heat only until the paint becomes soft and supple.  If working in teams of
two persons, have one collector heat the area while the other removes the sample
with a paint scrapper.  Remove all paint down to the bare substrate.  If the paint
does not become soft and supple in a minute or two, discontinue the use of heat
and try the alternative paint removal method.

Avoid the inclusion of the substrate in the collection device.  If substrate does fall
into the collection device, remove only that substrate that can be easily removed
without losing any of the paint sample.  Do not remove any substrate that cannot be
separated from the paint sample.  The laboratory will remove extraneous substrate if
possible, under laboratory conditions.
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5.2 ALTERNATIVE PAINT REMOVAL METHOD: Using the appropriate
cutting tool for a particular substrate or condition of the sample site, begin
removing the paint from the substrate.  If possible, peel the paint off of the
substrate by sliding the blade along the score and underneath the paint.  Remove
all paint down to the bare substrate. 

6.0 MEASURE ESTIMATED PAINT THICKNESS

After completing removal of all the paint within the collection area, examine the paint
chips contained within the collection tray for appropriate intact pieces large enough to
perform a check on the paint thickness using a micrometer.  If possible, use a clean
pair of tweezers to handle the paint chips.  An appropriate intact piece is one that
appears to contain all paint layers with little or no substrate and has a minimum of a
1/4 by 1/4 inch surface area.  If possible, perform and record with units of measure on
the form, up to three thickness measurements using appropriate intact pieces.  If one
large appropriate piece is available, all three measurements can be made on that piece
in different spreadout locations. If not, attempt to use more that one appropriate intact
piece.  Make a relevant entry in the comments column describing how many chips
were used to make the measurements.  Care must be taken to perform the
measurement directly over the collection tray to ensure that no loss of paint occurs.

7.0 TRANSFER THE PAINT TO THE LABELED SAMPLE CONTAINER

Transfer the collected paint sample from the collection tray to the sample container,
seal the container, and place it in a plastic bag.  Exercise care to ensure that all paint
taken from the recorded area is placed into the sample container.  Use the Styrofoam
holder that comes with the sample containers to aid in holding the container during
transfer.

8.0 MEASURE AND RECORD THE SAMPLING AREA

Carefully and accurately measure the sampling area dimensions.  Do not attempt to
calculate areas in the field.  Record the data and dimensions including units used (e.g.,
5.1 cm x 5.0 cm) on the data form using a permanent marker.  Try to use only
centimeters for recording data.  Avoid making measurement in inches.  Any
irregularities or problems that arise in the process should be noted in the Comments
column of the form.
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9.0 PERFORM FINAL CHECKS AND STORE SAMPLE

Verify the record keeping on the sample just collected by examining the data form
entries and sample container just filled.  Place the collected sample into a designated
box until shipment can be made back to the laboratory.  Return all completed forms
and samples by the end of each sampling day to the field supervisor.

SUBSTRATE CLEARING PROCEDURE

For sample locations that have no cleared XRF bare area, paint must be cleared down to the
substrate adjacent to the P1 sample area.  At these locations, after collection of the P1
sample, collect sample from the XRF bare area down to the substrate in the same manner
as collecting other paint samples.  If possible, collect paint to enlarge the exposed substrate
area to approximately the same width as the adjacent painted XRF testing area.  All
locations are to be collected into one sample collection container and labeled as a “-P4”
sample.  More than one set of area dimensions may be required to identify the total area
collected for “-P4” samples.
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The Measurement of Paint Thickness
on the Archive Samples
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Sampling Procedure for Control Blocks
[Revised 5/17/95]
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Density Measurement Procedure for Control Blocks
[5/17/95]
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Microwave Assisted Acid Digestion of
Environmental Samples
(SW-846 Method 3052)
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Procedure for Changing the Archive Testing Order
(August 12, 1996)










