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PURPOSE 
 

This memorandum alerts users of the U.S. Geological Survey (USGS) National Water Quality 

Laboratory (NWQL) to a new publication that details the procedures used for determining and 

applying detection limits and reporting levels for results determined by NWQL methods. The 

citation for this journal article, shown formatted for use in USGS publications, is:  

Foreman, W.T., Williams, T.L., Furlong, E.T., Hemmerle, D.M., Stetson, S.J., Jha, V.K., 

Noriega, M.C., Decess, J.A., Reed-Parker, C., and Sandstrom, M.W., 2021, Comparison of 

detection limits estimated using single- and multi-concentration spike-based and blank-

based procedures: Talanta, v. 228, article 122139, 15 p., accessed [enter date article 

accessed] at https://doi.org/10.1016/j.talanta.2021.122139. 

 
BACKGROUND AND SUMMARY 

 

The new journal publication, Foreman and others (2021), summarizes and compares the various 

single and multi-concentration spike-based and blank-based procedures used by the NWQL in 

recent years to estimate detection limits (DLs) and to establish the NWQL’s applied detection 

limits and reporting levels. Primary procedures applied to many NWQL methods as described in 

the article include:  
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• U.S. Environmental Protection Agency’s (EPA) Method Detection Limit (MDL) 

guidelines, including previous (since 1986) version 1.11 (U.S. Environmental Protection 

Agency, 1986) and current version 2.0 (U.S. Environmental Protection Agency, 2017).  

• ASTM International’s Within-laboratory Detection Estimate procedure; the NWQL refers 

to this as the “DQCALC” procedure (Williams and others, 2015). 

• NWQL’s blank-based DL estimates that are similar to the blank-based procedure portion 

of EPA MDL version 2.0. 

 

Foreman and others (2021) provide several examples of detection limits estimated by these 

procedures for multiple years. It also summarizes the primary reporting-level conventions 

applied to NWQL methods. These data reporting conventions (along with the associated 

National Water Information System (NWIS) report-level type codes) are further described in 

NWQL Technical Memorandum 2015.02 (Williams and others, 2015), which is cited in the 

journal publication. The publication also notes the NWQL’s practice of reporting results, with 

qualification, below the detection limit for many organic compounds determined by methods that 

use mass spectrometric detection (classified as information-rich methods) as first described by 

Childress and others (1999), with the lowest reportable concentration set to as low as 1 percent 

of the DL from 2001-2009, or to no less than 10 percent of the DL since Oct. 2009. The fraction 

of the DL concentration that data have been reported down to, with qualification, has been 

known as the “low text” value. The low-text value has been applied to results when information-

rich methods are processed in the NWQL laboratory information management system (LIMS). 

Data below the DL are more susceptible to being a false positive result than those reported at 

concentrations greater than the DL as described in the new publication and in Medalie and others 

(2019). 

The new journal publication also describes past use of the NWQL’s long-term method detection 

level (LT-MDL) procedure (Childress and others, 1999). Effective immediately, the new 

Foreman and others (2021) citation should be used instead of Childress and others (1999) for 

citing the NWQL’s applied detection-limit procedures and data reporting conventions in USGS 

publications, including publications that report environmental results obtained during those years 

when the LT-MDL procedure was in use. 

For more information about this Technical Memorandum, please contact the NWQL at 

labhelp@usgs.gov.  
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