Quality Assurance and Quality Control in the EAL
	The EAL uses an appropriate Quality Assurance and Quality Control program (QA/QC) to ensure precision and accuracy when analyzing all samples. We use the QA/QC methods outlined in Soil, Plant and Water Reference Methods for the Western Region, 4th edition. A copy can be accessed on the EAL website. (https://pws.byu.edu/eal/resources)
Batch Blanks: Batch and process blanks are used to detect contamination from the sample preparation process. They are control samples we added to every batch of samples to be analyzedrun. The purpose is to act as a control to determine interference or contamination that may artificially affect the results of the actual samples. Blanks, which do not contain all components except for the specific substance (analyte) being measured. There are two types of blanks—Batch and Process Blanks. A Process Blank goes through most all of the process as samples being analyzed go through but do not contain any soil, plant material, or other materials being tested. . Because we add nothing to this control blanksample,  it should read near “zero” concentration and, thus, can be used to if there are any nutrients we know if there was contamination or instrument  error. A Batch or Calibration Blank enters the process during the actual instrument analysis and is used to identify and correct for any background signal used in calibration of the instrument and to monitor it. 
	Comment by Bryan Hopkins: This term isn't typically used in QA/QC 
Positive Control: The EAL uses two types of positive controls, external and internal checks. External checks are samples from an outside organization which are run. The EAL is participates in certified by the North American Proficiency Testing Pprogram (NAPT) and receives samples from them twice a year. The NAPT samples are known as “blind” samples as we know they are QA/QC, but we do not know their values at the time of initial testing.  has results for the sample they send us, but we do not. After we analyze the samples, our results are gradedcompared to the NAPT’s results by comparing to the Mean Absolute Deviation (MAD). If our rResults outside are within +4.0 MAD are considered extreme outliers. Results between +2.5 and 4.0 MAD are deemed a “warning”. 	Comment by Bryan Hopkins: NAPT does not certify
10% of the NAPT results, our lab is deemed accurate and receives certification from the NAPT. Internal checks are similar to blanks as they are analyzed alongside every batch of samples. A large volume of dried material (e.g., soil, plant tissue, etc.) is prepared for analysis by fine grinding and homogenization. Liquid checks (e.g., irrigation water samples, etc.) are also prepared by stabilizing with acid and microbial suppressant. The internal checks are analyzed We analyze a synthetic sample multiple times to develop statistical measures of precision. The previously used internal check and/or an external check (e.g., NAPT) are also analyzed with it initially to verify accuracyuntil we know the results with a high degree of certainty. Once developed, an internal check sample is included in each batch of regular samples to be used to access accuracy of the batch. A portion of this synthetic sample is analyzed alongside every batch of samples. If the values for this these internal check samples are abnormal some or all of , we know a mistake was made along the process and the whole batch may needs to be redone (considering all of the QA/QC results in the batch by the QA/QC officer).	Comment by Bryan Hopkins: you need to provide the criteria you use to determine if a check is in or out	Comment by Bryan Hopkins: I would separate these from external since checks are run with each batch.
Duplicates: Every batch of samples we analyzed includes a duplicate (, or a sample we analyze two times). Every 15-20 samples include  at least one duplicate sample. If a duplicate’s results are different by >10%, we know there was instrument or human error and can correct as needed. Occasionally instruments will “drift”. This and other errors can be identified bBy adding random duplicates, we can pick up errors like this.
Calibrations: All instruments in the EAL are calibrated regularly, according to the needs of each instrument. Calibrating regularly ensures the instrument is performing as it should and gives us accurate results. We cCalibratione is done with using “standards”, or solutions which have a known quantity. Instruments are calibrated to R2 >0.999, which indicates a high degree ofor greater than 99.9% accuracy.
Instrument Checks: We check for instrument drift by performing instrument checks. Checks are ran at the beginning, end, and after every 15 samples of a batch. These checks are standard analyzations, like positive controls. If the result of a check is off, the instrument is recalibrated before continuing.	Comment by Bryan Hopkins: confusing. What samples are you using? Internal or external checks? 
Lab Quality Assurance/Quality Control (QA/QC)  Officer: The EAL has a designated quality QA/QCassurance officer who trains all technicians/analysts on QA/QC quality assurance and reviews all results before they are sent. The current QA officer is Dr. Erin Jones, our lab manager. If any results fail to pass our QA standards, Erin Dr. Jones diagnoses the error and sends requires the samples to be re-analyzed.	Comment by Bryan Hopkins: need to explain the process of documenting all of this
Re-Analysis/Re-Running Samples: If after receiving results a customer suspects there is an error, they may request the EAL to re-analyze their samples. If after the second analysis there is a discrepancy of at least 10% between results, the EAL will not charge the customer for the re-analysis.	Comment by Bryan Hopkins: This is not a good policy. It would be viewed in a court of law as a source of bias (there is motivation by the lab financially to be right). Instead, you can put limits on the number of reruns that are allowed. 
