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Ecology Quality Assurance Glossary 

Edited by William Kammin, Ecology Quality Assurance Officer 

Accreditation - A certification process for laboratories, designed to evaluate and document a 
lab’s ability to perform analytical methods and produce acceptable data. For Ecology, it is 
“Formal recognition by (Ecology)…that an environmental laboratory is capable of producing 
accurate analytical data.” [WAC 173-50-040] (Kammin, 2010) 
 
Accuracy - the degree to which a measured value agrees with the true value of the measured 
property. USEPA recommends that this term not be used, and that the terms precision and bias 
be used to convey the information associated with the term accuracy. (USGS, 1998) 
 
Analyte - An element, ion, compound, or chemical moiety (pH, alkalinity) which is to be 
determined. The definition can be expanded to include organisms, e. g. fecal coliform, 
Klebsiella, etc. (Kammin, 2010) 
 
Bias - The difference between the population mean and the true value. Bias usually describes a 
systematic difference reproducible over time, and is characteristic of both the measurement 
system, and the analyte(s) being measured. Bias is a commonly used data quality indicator 
(DQI). (Kammin, 2010; Ecology, 2004) 
 
Blank - A synthetic sample, free of the analyte(s) of interest. For example, in water analysis, 
pure water is used for the blank.  In chemical analysis, a blank is used to estimate the analytical 
response to all factors other than the analyte in the sample. In general, blanks are used to assess 
possible contamination or inadvertent introduction of analyte during various stages of the 
sampling and analytical process. (USGS, 1998)  
 
Calibration - The process of establishing the relationship between the response of a 
measurement system and the concentration of the parameter being measured.  (Ecology, 2004) 
 
Check standard - A substance or reference material obtained from a source independent from 
the source of the calibration standard; used to assess bias for an analytical method. This is an 
obsolete term, and its use is highly discouraged. See Calibration Verification Standards, Lab 
Control Samples (LCS), Certified Reference Materials (CRM), and/or spiked blanks. These are 
all check standards, but should be referred to by their actual designator. (i. e. CRM, LCS, etc.) 
(Kammin, 2010; Ecology, 2004)) 
 
Comparability - The degree to which different methods, data sets and/or decisions agree or can 
be represented as similar; a data quality indicator. (USEPA, 1997) 
 
Completeness - The amount of valid data obtained from a data collection project compared to 
the planned amount. Completeness is usually expressed as a percentage. A data quality indicator. 
(USEPA, 1997) 
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Continuing Calibration Verification Standard (CCV) - A QC sample analyzed with samples 
to check for acceptable bias in the measurement system.  The CCV is usually a midpoint 
calibration standard that is re-run at an established frequency during the course of an analytical 
run. (Kammin, 2010) 
 
Control chart - A graphical representation of quality control results demonstrating the 
performance of an aspect of a measurement system. (Kammin, 2010; Ecology 2004) 
 
Control limits - Statistical warning and action limits calculated based on control charts. Warning 
limits are generally set at +/- 2 standard deviations from the mean, action limits at +/- 3 standard 
deviations from the mean. (Kammin, 2010) 
 
Data Integrity- A qualitative DQI that evaluates the extent to which a dataset contains data that 
is misrepresented, falsified, or deliberately misleading. (Kammin, 2010) 
 
Data Quality Indicators (DQI) - Data Quality Indicators (DQIs) are commonly used measures 
of acceptability for environmental data.  The principal DQIs are precision, bias, 
representativeness, comparability, completeness, sensitivity, and integrity. (USEPA, 2006) 
  
Data Quality Objectives (DQO) - Data Quality Objectives are qualitative and quantitative 
statements derived from systematic planning processes that clarify study objectives, define the 
appropriate type of data, and specify tolerable levels of potential decision errors that will be used 
as the basis for establishing the quality and quantity of data needed to support decisions. 
(USEPA, 2006)  
 
Dataset - A grouping of samples, usually organized by date, time and/or analyte. (Kammin, 
2010) 
 
Data validation - An analyte-specific and sample-specific process that extends the evaluation of 
data beyond data verification to determine the usability of a specific data set.  It involves a 
detailed examination of the data package, using both professional judgment, and objective 
criteria, to determine whether the MQOs for precision, bias, and sensitivity have been met. It 
may also include an assessment of completeness, representativeness, comparability and integrity, 
as these criteria relate to the usability of the dataset. Ecology considers four key criteria to 
determine if data validation has actually occurred. These are: 
 
• Use of raw or instrument data for evaluation 

• Use of third-party assessors 

• Dataset is complex 

• Use of EPA Functional Guidelines or equivalent for review  
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Examples of data types commonly validated would be: 
 
• Gas Chromatography (GC) 

• Gas Chromatography-Mass Spectrometry (GC-MS) 

• Inductively Coupled Plasma (ICP) 
 
The end result of a formal validation process is a determination of usability that assigns 
qualifiers to indicate usability status for every measurement result. These qualifiers include: 
 
• No qualifier, data is usable for intended purposes 

• J (or a J variant), data is estimated, may be usable, may be biased high or low 

• REJ, data is rejected, cannot be used for intended purposes (Kammin, 2010; Ecology, 2004) 
 

Data verification - Examination of a dataset for errors or omissions, and assessment of the Data 
Quality Indicators related to that dataset for compliance with acceptance criteria (MQO’s). 
Verification is a detailed quality review of a dataset. (Ecology, 2004) 
 
Detection limit (limit of detection) - The concentration or amount of an analyte which can be 
determined to a specified level of certainty to be greater than zero. (Ecology, 2004) 
 
Duplicate samples - two samples taken from and representative of the same population, and 
carried through and steps of the sampling and analytical procedures in an identical manner. 
Duplicate samples are used to assess variability of all method activities including sampling and 
analysis. (USEPA, 1997) 
 
Field blank - A blank used to obtain information on contamination introduced during sample 
collection, storage, and transport. (Ecology, 2004) 
 
Initial Calibration Verification Standard (ICV) - A QC sample prepared independently of 
calibration standards and analyzed along with the samples to check for acceptable bias in the 
measurement system. The ICV is analyzed prior to the analysis of any samples. (Kammin, 2010) 
 
Laboratory Control Sample (LCS) - A sample of known composition prepared using 
contaminant-free water or an inert solid that is spiked with analytes of interest at the midpoint of 
the calibration curve or at the level of concern. It is prepared and analyzed in the same batch of 
regular samples using the same sample preparation method, reagents, and analytical methods 
employed for regular samples. (USEPA, 1997) 
 
Matrix spike - A QC sample prepared by adding a known amount of the target analyte(s) to an 
aliquot of a sample to check for bias due to interference or matrix effects. (Ecology, 2004) 
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Measurement Quality Objectives (MQOs) - Performance or acceptance criteria for individual 
data quality indicators, usually including precision, bias, sensitivity, completeness, 
comparability, and representativeness. (USEPA, 2006) 
 
Measurement result - A value obtained by performing the procedure described in a method. 
(Ecology, 2004) 
 
Method - A formalized group of procedures and techniques for performing an activity (e.g., 
sampling, chemical analysis, data analysis), systematically presented in the order in which they are to 
be executed.  (EPA, 1997) 
 
Method blank - A blank prepared to represent the sample matrix, prepared and analyzed with a 
batch of samples. A method blank will contain all reagents used in the preparation of a sample, 
and the same preparation process is used for the method blank and samples. (Ecology, 2004; 
Kammin, 2010) 
 
Method Detection Limit (MDL) - This definition for detection was first formally advanced in 
40CFR 136, October 26, 1984 edition. MDL is defined there as the minimum concentration of an 
analyte that, in a given matrix and with a specific method, has a 99% probability of being 
identified, and reported to be greater than zero. (Federal Register, October 26, 1984) 
 
Percent Relative Standard Deviation (%RSD) - A statistic used to evaluate precision in 
environmental analysis. It is determined in the following manner: 
 
Percent relative standard deviation, %RSD = (100 * s)/x where s = sample standard deviation, 
and x = sample mean (Kammin, 2010) 
 
Parameter - A specified characteristic of a population or sample. Also, an analyte or grouping 
of analytes. Benzene, nitrate+nitrite, and anions are all “parameters”. (Kammin, 2010; Ecology, 
2004) 
 
Population - The hypothetical set of all possible observations of the type being investigated. 
(Ecology, 2004) 
 
Precision - The extent of random variability among replicate measurements of the same 
property; a data quality indicator. (USGS, 1998) 
 
Quality Assurance (QA) - A set of activities designed to establish and document the reliability 
and usability of measurement data. (Kammin, 2010)  
 
Quality Assurance Project Plan (QAPP) - A document that describes the objectives of a 
project, and the processes and activities necessary to develop data that will support those 
objectives. (Kammin, 2010; Ecology, 2004) 
 
Quality Control (QC) - The routine application of measurement and statistical procedures to 
assess the accuracy of measurement data. (Ecology, 2004) 
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Relative Percent Difference (RPD) -. RPD is commonly used to evaluate precision. The 
following formula is used: 
 
Abs(a-b)/((a+b)/2) * 100 
 
Where a and b are 2 sample results, and abs() indicates absolute value 
 
RPD can be used only with 2 values. More values, use %RSD. 
 
(Ecology, 2004) 
 
Replicate samples - two or more samples taken from the environment at the same time and 
place, using the same protocols. Replicates are used to estimate the random variability of the 
material sampled.  (USGS, 1998) 
 
Representativeness - The degree to which a sample reflects the population from which it is 
taken; a data quality indicator. (USGS, 1998) 
 
Sample (field) – A portion of a population (environmental entity) that is measured and assumed 
to represent the entire population. (USGS, 1998) 
 
Sample (statistical) – A finite part or subset of a statistical population. (USEPA, 1997) 
 
Sensitivity - In general, denotes the rate at which the analytical response (e.g., absorbance, 
volume, meter reading) varies with the concentration of the parameter being determined.  In a 
specialized sense, it has the same meaning as the detection limit. (Ecology, 2004) 
 
Spiked blank - A specified amount of reagent blank fortified with a known mass of the target 
analyte(s); usually used to assess the recovery efficiency of the method. (USEPA, 1997) 
 
Spiked sample - A sample prepared by adding a known mass of target analyte(s) to a specified 
amount of matrix sample for which an independent estimate of target analyte(s) concentration is 
available. Spiked samples can be used to determine the effect of the matrix on a method’s 
recovery efficiency. (USEPA, 1997) 
 
Split Sample – The term split sample denotes when a discrete sample is further subdivided into 
portions, usually duplicates. (Kammin, 2010) 
 
Standard Operating Procedure (SOP) – A document which describes in detail a reproducible 
and repeatable organized activity. (Kammin, 2010) 
 
Surrogate – For environmental chemistry, a surrogate is a substance with properties similar to 
those of the target analyte(s). Surrogates are unlikely to be native to environmental samples. They are 
added to environmental samples for quality control purposes, to track extraction efficiency and/or 
measure analyte rec overy. Deuterated organic compounds are examples of surrogates commonly 
used in organic compound analysis. (Kammin, 2010) 
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Systematic planning - A step-wise process which develops a clear description of the goals and 
objectives of a project, and produces decisions on the type, quantity, and quality of data that will 
be needed to meet those goals and objectives. The DQO process is a specialized type of 
systematic planning. (USEPA, 2006) 
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