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Presenter
Presentation Notes
Good Morning
When we send samples to labs, we get a report and most of us quickly scan for the results and if everything is in line with historical or expected data we move on.

There is a lot of information contained in the reports that is of great value when it’s understood.  
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Agenda

• Components of Laboratory Reports
• Reporting Limits and Quantitation Ranges
• Qualifiers
• Data Packages
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Components of Laboratory Reports
1. Client 
2. Project
3. Samples
4. Analysis
5. Results
6. Signature
7. COC
8. Qualifiers
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Presentation Notes
All 8 of these components are combined requirements of both the TNI and Chapter 252. Bonus points for anyone that can tell me what these mean?

TNI - An accreditation body for the NELAP has the authority to grant accreditation.

Chapter 252 is the chapter that applies to facilities that analyze environmental samples for the purpose of complying with the following environmental statutes.
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Components of Reports 
(Client, Project, Sample)

• Client 
• Project

• Used to identify and group samples
• Historical data (Trends)
• Scheduling (samples / analysis)

• Sample
• Identify the specific location / date / time / collector / sample type
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Projects also control – Pricing, Report and invoice delivery options

Trend analysis – useful for laboratory staff to determine if results are acceptable.  Abnormal BOD/TSS correlations, frequent spikes in results, historical data for fecal and BOD, TKN/Ammonia ratio are all useful tools in the laboratory data validation process.  

Sample time (grab sample defined as sample collected within 15 minutes, so you don’t have to scramble to fill all your containers before the minute hand on your watch moves.

Projects and Sample Names need consistent naming to be of value – calling something DMR testing one week and NPDES testing the next breaks the cycle, calling Effluent one week and Final Effluent the next breaks the ability 

Important : client info, project info and sample info are all noted on the report based on how you the complete, submit your COC. STL offers prefilled cocs that are set up at the project management level with all of the appropriate information.
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Components of Reports 
(Analysis and Results)

• Analysis or Test
• Method
• Analysis Date / Time
• Analyst
• Result
• Units of Measure
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Components of Reports
• Qualifiers

• Signature

• COC
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Signature isn’t an automated process, it’s a review and approval process. There is a very rigorous review and approval process that takes place, before the results can be reviewed by the pm. 

First the qa department takes a look at the raw data from the lab. Once that department approves the data, the pm then reviews the report to ensure accuracy is met with correct units, parameters, sample names, site locations etc.
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Example Report
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Example Report
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Reporting Limits and Quantitation Ranges

• Uncertainty is acceptable 

• Chemists don’t want to be wrong

• PQL or RL vs. MDL

9

Presenter
Presentation Notes

Every measurement has uncertainty that is considered acceptable, the acceptable amount of uncertainty is defined by the method OR the laboratory’s in house limits.  

There are different ways to report the same result that is acceptable. For instance, one lab may have the ability to report lower limits than another, but they can both analyze and report for the same thing.

Range of Quantitation is defined by the high and low standard in your calibration curve
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MDL vs. PQL
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Presentation Notes
This chart illustrates the difference of precision for MDL vs. RLs.

MDL stands for Method Detection Limit. PQL stands for Point of Quantitation Level or more commonly known as RL Reporting limit. The difference between the 2 is precision and accuracy. MDL is how low an instrument is capable or detecting an analyte. Reporting Limits are established at the laboratory and are based on the lab analyst and the instrument. 

In the Range of quantitation PQL – QR (0.5 to 200 in this case, results are considered valid for the method
The MDL is the level the laboratory is able to detect, not quantify.  
Between the PQL and MDL there is increased uncertainty.  Instead of +/- 20% it may be +/- 80%.  
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Compliance Examples
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RL – 98% accurate
MDL – 95%

We can MDL report but there is a higher level of uncertainty around true result.
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Compliance Examples
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SAME
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Reporting Limits
• Why not go as low as possible all the time?

• Analyte is commonly detected in samples
• Data qualifiers

• Where do limits come from
• Statistical determination
• Methods
• Instrument manufacturers
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Instruments can be made very sensitive and often sacrificing the upper range of the QR.

Chance of qualifiers if we go low all the time because parameters you are analyzing for are in everything. So there is a higher chance of blank qualifiers the lower we go. Method blank is run every 20 samples on each batch. Method blank is meant to ensure we are not introducing contaminant into their  sample. 

NEED CLARIFICATION ON THIS:
Sodium or Zinc can easily be detected at 1ppb but…. Sodium is typically in the 100+ mg/L range more than 10000x higher than the PQL we could see.

Zinc is in EVERYTHING, there is little value trying to see 1ppb because its almost always going to be there from contamination.    

DEP permit level issue – asked BOL how low they could possibly see without consulting the rest of the industry, basically a research lab that modifies methods to meet specific needs.  
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> Or <

Less than, greater than, what do you mean?!

Permit limit of 9 mg/L 
• Lab A < 10 mg/L
• Suburban Testing Labs 7 mg/L

Which one is acceptable?
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Data Qualifiers
• Science

• Accreditation 

• Compliance
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Science is all about experimentation and proving what you obtain.  The methods and technology we use are a balance between the needs of the industry and the cost of environmental protection.   Labs used to be able to determine based on science if there is any impact to data quality and what that impact is.  

Accreditation - Unfortunately, lab accreditation says you must follow these methods, exactly as they are written and if anything isn’t perfect you must report it to your client.  The problem with that is, the approved methods don’t keep up with technology, weren’t written for highly contaminated or complex matrices and are imperfect.  

Compliance - Data will be qualified, if you have questions about data qualifiers and the impact it has on data, we recommend you reach out to your lab contact to discuss further. 

BOL says “qualify anything that is not 100% perfect” regardless of the impact on the data (even when TNI says fully useable)


< values are NOT QUALIFIED DATA

HAVE RICH EXPLAIN 
Lab doesn’t care, client doesn’t care
Lab cares, client doesn’t care
Lab cares, client cares
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Data Qualifiers – Common Examples
• Method Blank 

• Matrix Spike

• Temperature

• Hold time

• Preservation
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Method Blank – A sample that is free of the analyte you are testing for. So if the blank turns up with the analyte in it, there is method blank contamination.

Matrix Spike – a sample that is spiked by adding a known amount of analyte to the sample. Used to check the accuracy of the batch QC.
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Data Qualifiers – Known poor performers
• Some analytes are very difficult to recover from samples

• Semivolatiles – some don’t extract well, degraded in instrument

• Volatiles – some don’t purge well, degrade very quickly, evaporate

• NJ DKQP program has a list of poor performers, others found in 
methods
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Data Packages
• Results summary

• Level 2 – Batch QC summary

• Level 3 – adds, iCal summaries, raw data for samples

• Level 4 – adds raw data for iCal and QC
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iCal -  is the summary of calibration of the instrument against a known standard. 
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Quiz

1. How many main components are there to a lab report? 

2. Which has higher precision – RL or MDL?

3. What is a common data qualifier found on reports?

4. What is the site and collection time noted on the example report?

5. Which data is qualified on the example report?
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Questions?

John Weisman
Suburban Testing Labs

610-207-8154
jweisman@suburbantestinglabs.com
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