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ATTACHMENT 4 

 
Statistical Comparison of Two Poisson Rates 

 
 

1.0 INTRODUCTION 
 

An important part of the Quality Control plan for this project is the repreparation and reanalysis of a number of 
TEM grids for quantification of asbestos fiber concentrations in air and dust.  Because of random variation, it is 
not expected that results from repreparations samples should be identical.  This attachment presents the 
statistical method for comparing two measurements and determining whether they are statistically different or 
not. 

 
2.0 STATISTICAL METHOD 

 
This method is taken from "Applied Life Data Analysis" (Nelson 1982).  Input values required for the test are as 
follows: 

 
N1  = Fiber count in first evaluation 
S1  = Sensitivity of first evaluation 
N2  = Fiber count in second evaluation 
S2  = Sensitivity of second evaluation 
 

The test is based on the confidence interval around the ratio of the two observed Poisson rates: 
 
 Rate 1 = N1 · S1 
 Rate 2 = N2 · S2 
 Ratio  = Rate 1 / Rate 2 
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where γ is the confidence interval (e.g., 0.95) and F[δ; df1, df2] is the 100δth percentile of the F distribution with 
df1 degrees of freedom in the numerator and df2 degrees of freedom in the denominator. 
 
If the lower bound of the ratio is > 1, then it concluded that rate 1 is greater than rate 2 at the 100(1-γ)% 
significance level.  If the upper bound of the ratio is < 1, then it concluded that rate 1 is less than rate 2 at the 
100(1-γ)% significance level.  Otherwise, it is concluded that rate 1 and rate 2 are not different from each other 
at the 100(1-γ)% significance level. 
 

Example: 
 
N1 = 4 structures 
S1 = 0.0001 (cc)-1 

Rate 1 = 4 · 0.0001 = 0.0004 s/cc 
 
N2 = 6 structures 
S2 = 0.001 (cc)-1 

Rate 2 = 6 · 0.001 = 0.006 s/cc 
 
  γ = 0.95 
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In this example, because the upper bound of the ratio is < 1, it is concluded that Rate 1 (0.0004 s/cc) is 
less than Rate 2 (0.006 s/cc) at the 95% significance level. 

 
3.0 REFERENCES 
 
Nelson W.  1982.  Applied Life Data Analysis.  John Wiley & Sons, New York.  pp 438-446. 
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ATTACHMENT 5 
 
 

NVLAP Airborne Asbestos Proficiency Test 98-2: 
Grid Orientation 

 
 
 



1

I

.NVLAP AIRBORNE jESTOS PROFICIENCY TEST 98-2

Instructions/or Form 1

The following procedure is designed to ensure that all.laboratories count the grid squares in the same
orientation and scan direction to allow for verified analyses which will be performed in the next round of
proficiency testing.

1. Put a grid into the TEM. Find a particle at the magnification typically used for asbestos analysis.
Move the particle using one stage translation and record the direction of movement of the particle
on Form 1. Move the particle using the other stage translation knob and record the direction of
movement. Recording the two directions of movement should roughly form a cross. The cross
represents the translation dir.ections of your microscope at the magnification used for asbestos
analysis. Draw the letter "F" onto the cross so the sides of the letter are parallel to the
translation directions and the letter is upright and is not inverted. See the example on Form 1.

2. Decrease the magnification and locate the letter "F" on the finder grid. Increase the magnification
of the TEM to that typically used for asbestos analysis by your lab, keeping the letter "F" in the
field of view. Compare the orientation of the. ~'F" to the cross drawn in step 1. If the letter "F" is
not oriented as shown in your sketch, remove the specimen holder and rotate or invert the grid as
necessary to correctly align the grid. This may require several iterations.

3. When the correct orientation is found, record the grid's posifion in the specimen holder as shown
in the example of the second part of Form 1. Indicate in your drawing where the straight side and
the notched portion of the grid are located. All grids analyzed in this proficiency test should be
oriented in the same manner (always check that the letter "F" is in the correct orientation and that
the X- Y translation directions allow translation roughly parallel to the grid bars).

4. The starting point of the traverse for structure counting must correspond to the upper left comer
on the grid square. The "X" marks the starting comer of the traverse (your grid square may be at
an angle to that shown in the example):

F
Upper left X
corner 1 Direction of traverse

(arrow)

Lower left
corner

The initial direction of traverse must be from the upper left comer to the lower left comer of the grid
square. If correctly oriented, the edge of the grid bar will remain in the field of view during the
entire initial traverse (some allowance must be made for curvature or irregularly shaped grid bars.) If
the grid is not oriented properly, go back to step 2.

7
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ATTACHMENT 6 
 
 

Grid Opening Template for Sketching the Relative Position of Observed Structures 
 
 



Page ______ of _______

***NOTE: Sketches only need to be completed for interlab analyses and repreps associated with interlabs

Lab Name: Lab Job Number:

Index ID: Lab Sample ID:

Lab QC Type (circle one): Reprep for interlab Interlab

Grid: Grid Opening:

upper

left
corner

Comments:

STRUCTURE LOCATIONS WITHIN GRID OPENING
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Lab Modification Form Revision 10 (9-11-07)  

 
 

Instructions to Requester: E-mail form to contacts at bottom of form for review and approval.   
File approved copy with Data Manager (CDM). Data Manager distributes approved forms as follows: 

All Labs Applicable forms – copies to: EPA, Volpe, CDM, All project labs 
Individual Labs Applicable forms – copies to:  EPA, Volpe, CDM, Initiating Lab 

 
Method (circle one/those applicable): TEM-AHERA   TEM-ISO 10312   PCM-NIOSH 7400   NIOSH 9002    

EPA/600/R-93/116       ASTM D5755              EPA/540/2-90/005a          SRC-LIBBY-03 
Other: All TEM and SEM Methods supporting Libby site investigative or Libby Action Plan (LAP) 

sample analysis 
 
Requester:  Mary Goldade    Title:  Senior Environmental Scientist/Chemist  
Company:  Environmental Protection Agency, Region 8   Date:  April 2, 2008   
 
Description of Modification:  
Laboratories conducting transmission electron microscopy (TEM) or scanning electron microscopy (SEM) analysis in 
support of either the Libby Site (all operable units, including Troy) or Libby Action Plan shall perform analysis of a 
reference standard to calibrate the energy dispersive x-ray spectrometry (EDS) analysis.  The reference standard, a 
glass material referred as BIR-1G, was created by the USGS.  It is recommended for use for Libby Amphibole 
analysis because it contains sodium (Na) and potassium (K) at known levels.  Na and K are important elements used 
in Libby Amphibole identification by EDS.  The BIR-1G standard was freezer-milled by EMSL to create particles for 
EM analysis.  While generation of thin sections of the BIR-1G using a microtome was not feasible due to the expense,   
analysis of the BIR-1G in particulate form is useful in standardizing the elemental measurements of the EDS and 
understanding the inherent variability in the EDS measurements.   
 
The BIR-1G shall be tested daily (on days that the TEM scope is used for analysis of Libby samples) and must meet 
acceptance criteria prior to analysis of any field samples.  Laboratories shall record the calibration information in 
accord with Attachment 1.  As seen, not only does Attachment 1 provides the details for populating the electronic disk 
deliverable (EDD) used in recording the calibration information, but Attachment 1 also describes the process for 
generating acceptance criteria for the BIR-1G standard for each individual instrument.  
 
Reason for Modification:  
The modification provides for a standardized process for performing and recording calibration standards for EDS 
during Libby Amphibole analysis. 
 
Potential Implications of this Modification:  There are no negative implications to this modification.  Positive impacts 
include a standardized process for: (1) daily calibration of a standard for the EDS used in Libby Amphibole 
identification; (2) reporting results of BIR-1G measurements; and (3) generating acceptance criteria for the BIR-1G 
standard over time.   
 
Laboratory Applicability (circle one): All  Individual(s)          
 
This laboratory modification is (circle one):  NEW     APPENDS to ___________ SUPERCEDES ____________ 
 
Duration of Modification (circle one):  

Temporary  Date(s):          
Analytical Batch ID:             

Temporary Modification Forms – Attach legible copies of approved form w/ all associated raw data packages 
  

Permanent   (Complete Proposed Modification Section) Effective Date:  April 30, 2008    
Permanent Modification Forms – Maintain legible copies of approved form in a binder that can be accessed by analysts. 

 
 

 
Request for Modification 

to  
Laboratory Activities 
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Lab Modification Form Revision 10 (9-11-07)  

Data Quality Indicator (circle one) –  Please reference definitions on reverse side for direction on selecting data quality indicators: 
 

Not Applicable  Reject  Low Bias Estimate High Bias No Bias 
 
Proposed Modification to Method (attach additional sheets if necessary; state section and page numbers of Method 
when applicable): 
               
                
 
Technical Review:  _____N/A Date:     
 (Laboratory Manager or designate) 
 
Project Review and Approval:  Date:    
 (Volpe: Project Technical Lead or designate) 
 
Approved By: Date:     
             (USEPA: Project Chemist or designate)  
 

DATA QUALITY INDICATOR DEFINITIONS 
    

Reject - Samples associated with this modification form are not useable.  The conditions outlined in the modification 
form adversely effect the associated sample to such a degree that the data are not reliable. 
 
Low Bias - Samples associated with this modification form are useable, but results are likely to be biased low.  The 
conditions outlined in the modification form suggest that associated sample data are reliable, but estimated low. 
 
Estimate - Samples associated with this modification form are useable, but results should be considered 
approximations.  The conditions outlined in the modification form suggest that associated sample data are reliable, but 
estimates. 
 
High Bias - Samples associated with this modification form are useable, but results are likely to be biased high.  The 
conditions outlined in the modification form suggest that associated sample data are reliable, but estimated high. 
 
No Bias - Samples associated with this modification form are useable as reported.  The conditions outlined in the 
modification form suggest that associated sample data are reliable as reported. 
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ATTACHMENT 1 
 
Analyzing the BIR-1G Standard 
 
• The BIR-1G standard shall be tested daily (on days that either the SEM or TEM microscope is used for analysis of 

Libby samples), prior to analyzing any field samples.  Analyze for the compounds Na2O, MgO, Al2O3, SiO2, K2O, CaO, 
TiO2, MnO, and FeO.  It is suggested that the reference publication for BIR-1G be reviewed.  It is available in Volume 
2 of the Analytical Guidance Documents, Tab 35, provided by CDM. 

• Set up TEM instrument and orient for typical Libby field samples. 
• Record the TEM instrument details in the BIR-1G Electronic Data Deliverable (EDD) spreadsheet (see most recent 

version of Excel file “BIR-1G EDD.xls”).  Note: Use one spreadsheet per TEM instrument. 
• For each daily BIR-1G evaluation, select one particle and record the measured weight % for each compound as oxide 

weight % in the BIR-1G EDD.  Note:  When recording oxide weight %, enter results as a percentage not fractions (i.e., 
for 30%, enter 30 not 0.3). 

• When selecting particles for analysis: 
o Choose particles in the middle of the grid opening and in the center of the grid. 
o Particles should not be in close proximity to the grid bar or neighboring particles. 
o Randomly select particles within different grid openings for each analysis. 

• For selected particles, focus the beam on the thin edge, not the center of the particle. 
• Continue analysis until a maximum peak height count of at least 1,000 is achieved for silicon (Si).  This total Si count 

should be sufficient to achieve optimum instrument testing conditions.  It is recognized that this total Si count may not 
be equivalent to typical analytical conditions for field samples. 

• On a monthly basis, the EDD for each TEM instrument should be provided to EPA (or designated contractors). 
 
Acceptance Criteria 
 
• Acceptance criteria will be TEM instrument- and element-specific and will be derived from measured results. 

o Results that are within ± 1 standard deviation of the nominal will be ranked as acceptable. 
o Results that are outside ± 1 standard deviation but within ± 2 standard deviations of the nominal will be ranked 

as within the warning level. 
o Results that are outside ± 2 standard deviations of the nominal will be ranked as a failure. 

• The potential bias of measured results will be assessed based on a frequency evaluation of results above and below the 
nominal. 

• As needed, EPA will re-evaluate and revise the acceptance criteria to optimize program goals.  
 
Corrective Action 
 
In the event that analysis results of the BIR-1G fall outside of the acceptance criteria, there should be a structured, progressive 
response.  First, confirm that the detector/x-ray system has satisfied the acceptance criteria in the past.  Next, confirm that the 
settings for the x-ray analysis software are correct (e.g. bias, scale).  Finally, de-ice the LN2 dewar (unless it is a dry system) and 
carefully clean the window. 
 
If these actions fail to rectify the problem, it will probably be necessary to send the detector/x-ray out to be serviced.  The actions 
taken by the servicing company may include such things as baking the detector, renewing the vacuum in the dewar, checking the 
pre-amp or actual x-ray system for hardware defects, or replacing the crystal and/or FET (field effect transistor).  In most 
instances the fault will not lie in the window unless the integrity of the window is compromised. 
 
Upon the return and re-installation of the detector, re-run the BIR-1G standard to confirm that corrective action measures have 
resolved analysis issues. 
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