[bookmark: _GoBack]NELAP Quality Systems Checklist
Chemistry On-site

	Date:	
	Assessor:	
Organization Name:	
Analytical Grouping:Asbestos in Drinking Water (TEM)	
Methods:  EPA 100.2	
Person(s) Interviewed:	
Records Reviewed:	
	Category
	Comments

	Blank
	Blank determinations should be made prior to sample collection. When using polyethylene bottles, one bottle from each batch, or a minimum of one from each 24, should be tested for background level. When using glass bottles, four bottles from each 24 should be tested.  <0.01 MFL >10 μm



	Confirmation
	


	Continuing Calibration
	


	Data Analysis
	


	Data Review
	


	Demonstration of Capability
	


	Duplicates
	


	Equipment
	


	Facilities
	


	Glassware
	


	Initial Calibration
	


	LCS
	


	LOD/LOQ
	


	Marginal Exceedences
	


	Matrix Spike
	


	Method Validation
	


	Non-Standard Methods
	


	Personnel
	

	Proficiency Testing
	

	QC
	

	Reagents & Media
	

	Records
	

	Records-Electronic
	

	Records-Raw Data
	

	Sample Receiving
	

	Samples
	

	Selectivity
	

	SOP
	

	Support Equipment
	

	Surrogates
	

	Traceability
	

	Work Cell
	


	Additional Comments:
Asbestos     CAS Number
Chrysotile    12001-29-5
Crocidolite   12001-28-4
Amosite(Grunerite) 12001-73-5
Anthophyllite 77536-67-5
Tremolite     77536-68-6
Actinolite    77536-66-4
Compositing must be done in the laboratory, and not in the field.
Sample size: Two samples of approximately 800 mL
Samples should be on ice received and filtered in the laboratory within 48 hours of collection, refrigerated until filtered.
Holding time 48 hrs but can hold longer if use ozone-UV 

Sample Prep
Grid opening size  20/20 grids/1000 or 1/sample   100%
Clean area monitoring
Lab blank          1/series or 10%       
Etcher blank       1/20 samples          75%
>3 grids/sample    Each sample           >70% intact openings

Sample Analysis
System check       Each day
Alignment check    Each day
Mag calibration    Monthly or after service    95%
Camera constant    Weekly                      95%
EDS Cu K" line      Each day                    95%
Beam dose

Performance
Lab blank          1/prep series or 10%        <0.01 MFL >10 μm
Replicate count    >1/100 samples              1.5XPoisson std dev.
Duplicate count    >1/100 samples              2XPoisson std. dev.
Analysis of stds   Training and comparison with unknowns 100%
Analysis of SRM    1 per analyst/yr            1.5XPoisson std dev.
Data entry         Each sample                 95%
Record and verify  1/5 samples                 80%
SAED patterns accuracy

Calculations
Hand calculation of automated data reductions or 2nd analyst check of manual calcs.
                    1/100 samples               85%

Calibration & Standardization
Magnification calibration – monthly or after service – fluorescent screen – 10K & 20K x
· Grating replicate - at least 2,160 lines/mm – define field
Camera Constant – camera length in ED mode (electron diffraction) – gold film std
Spot Size – smallest beam spot at crossover, photograph at 20-25K x
          = diameter/magnification
EDXA – resolution & cal – monthly
   Calibrate – Cu grid w/Al - Al and Cu K" peaks centered at 1.48 KeV and 8.04 KeV respectively. The deviation  ±10eV max.
   Resolution
· Quarterly confirm resolution of  the Na K" line from the Cu L line from a standard crocidolite sample on Cu grid
· K-factors relative to silicon should be calculated for Na, Mg, Al, Si, Ca and Fe w/ NIST SRM 2063. The k factor for Mg to Fe must be <1.5. – semi-annually
· EDXA spectra should be obtained from NIST traceable standards & kept on file






























· The k-factors shall be determined to a precision (2s) within 10% relative to the mean value obtained for Mg, Al, Si, Ca, and Fe, and within 20% relative to the mean value obtained for Na. 
· The k-factor relative to Si for Na shall be between 1.0 and 4.0, for Mg and Fe shall be between 1.0 and 2.0, and for Al and Ca shall be between 1.0 and 1.75.
·  The k-factor for Mg relative to Fe shall be 1.5 or less.
·  Calibration data shall be displayed on control charts that showtrends over time.

Analysis
· DMF and/or acetone
· Carbon coating,  Jaffe washer – 80-120kV, 10-20k x – count fibers > 3:1 (L:W) & >10 um length

Chrysotile - first by SAED (Selected Area ED). If the characteristic chrysotile ED pattern is observed, the fiber will be counted. If no pattern, must be examined byquantitative EDXA. If EDXA is characteristic of chrysotile, the fiber will be counted. Chrysotile fibers identified by morphology alone can be recorded but not counted towards the regulatory limit.

Amphibole  - first by SAED. If a random orientation ED pattern with a 0.53 nm layer spacing is obtained, analyze by EDXA. If the elements and peak ratios of the spectra correspond to those of a known amphibole, the fiber will be counted. If the random orientation ED pattern cannot be obtained, is incomplete or is not recognizable as a non-amphibole pattern, but an EDXA spectrum corresponds to a known amphibole,the fiber is counted. Only fibers classified in this manner or by single or double zone axis SAED can be included in the regulated fiber count.

Data
· Record both a typical SAED pattern and x-ray spectrum for each type of asbestos observed for each set of samples from the same source, or a minimum of every fifth sample analyzed.
· Record NSD when no structures are detected in the grid opening.
· Stopping Rules - counting can be stopped at the completion of the grid opening in which an analytical sensitivity of 0.2 MFL is reached, or at the completion of the grid opening which contains the 100th structure, whichever occurs first. A minimum of 4 grid openings must be analyzed even if this results in the counting of more than 100 asbestos fibers over 10 μm
· Concentration (asbestos) MFL = (# fibers x filter area (mm2))/ # grad openings x grid area (um2)
· Million Fibers/Lier
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