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I.  DATA COMPILATION

The released data will be retrieved using “HYDROPORT”, a new program designed and created by Debra Harrington, Haizhi Chen and Brandon Bergenroth.  These data should have had an initial review by the laboratory, respective RAP and personnel at the Water Management District.  However, a final data quality assessment will be required by the data analyst.

II. DATA QUALITY ASSESSMENT MEASURES
The QA/QC measures in the Quality Assurance Protocols for the Status Network are designed to ensure data integrity from proper laboratory and field protocols.  However, once the data is reported from the laboratory analyses the analyst must perform a Data Quality Assessment.  This consists of screening the results, identifying outliers and performing a statistical evaluation of data to determine if the data are of the right type, quality, and quantity to support their intended use.  The Data Quality Assessment protocols have been adopted from EPA standard practices (EPA, 1996, EPA/600/R‑96/084).

A. Precision and Accuracy 

The data is screened for anomalies, outliers and questionable results using range of values.  Visually scan for numbers that are off by a factor of 100 or 100; identify any outliers that are not possible or highly improbable (i.e., pH > 14 or DO reading over 13); compare with past data from similar sites; calculate the mean and median to see if they are significantly different.  Look for failure to meet acceptance criteria/obvious QC violations, variable detection limits, nonequivalent analytical methods, values in wrong reporting units – additional investigation into laboratory QA reports or field sheets may be necessary.  Data that have zeroes (except coliforms) are automatically excluded and presumed artifacts until a subsequent investigation can determine the correct value.
B.  Consistency and Comparability

The data is screened for consistency between similar parameters.  Total solids should always be greater than suspended solids; TDS and conductivity should track together; TSS and turbidity should track together; water temperature and DO should track together.

C.  Representativeness and Completeness

Data is reviewed for any missing values along with the field and lab result comments.

Data Qualifier screening is conducted to eliminate those data that do not meet defined data quality objectives.  Data that have qualifier codes F and V are automatically excluded and those with a J qualifier will require further investigation (Appendix A).  The lab will label a sample with a J qualifier for those samples that fail to meet laboratory quality control criteria.  However, this J qualifier can be the result of serious or trivial QA/QC issues.  Therefore, the lab should be consulted to determine whether the J qualified data should be included or excluded on a case by case basis (for future results the lab can routinely denote values that should be excluded with a distinct data qualifier).   

B. Data Below the Detection Limit

Values that have a data qualifier of U, K or T are below the detection limit but are treated differently.  The lab can set an arbitrary higher MDL if there are analytical problems such as dilution of the sample or instrument problems.  In this case, the lab will document problems in the results comments and report the arbitrary MDL value (“reported MDL”) with a U qualifier.  There are choices of what values to use for samples below the detection limit (BDL) – the reported MDL, standard MDL or a zero value.  Frequently statisticians use ½ the reported MDL for BDLs to differentiate between nondetections and detections.  The Status Network will use ½ the reported MDL for all U qualified nondetections.  Lab results for bacteria below the detection limit are reported with a value of 1 and qualified with a K indicating a nondetection.  The value of 0 will be used for those bacteria samples that are nondetects for the statistical analysis (cannot use ½ MDL and have half a bacteria colony).  The lab may indicate a sample was actually detected below the standard MDL and given a value qualifier of T.  These samples can be treated as a detection or nondetection, however, the reason they are given a qualifier of T rather than U is that the preponderence of the evidence is for a detection.  

U        -- treated as nondetection and use ½ reported MDL

T        -- treated as a detection even though the value is below the MDL

K        -- treated as nondetect for bacteria and use 0

I         -- treated as detection

F.  Duplicate Samples

Duplicate samples present a means to assess the combined effects of field and lab procedure on the measurement of variability.  The first step in evaluating duplicate is conducted by the lab where they calculate the relative standard deviation (RSD) by dividing the standard deviation by the mean of the two samples.  If the RSD >20%, the lab will run additional measurements to ensure that the results are not due to laboratory artifacts.  If the variability is not due to any lab QA/QC issues there may not be any data qualifier.  The laboratory will report the values they have the most confidence and will have an A qualifier if the reported value was averaged.  These primary/duplicate samples set that have a RSD >20% should be reported to the QA officer for further investigation and a comment or new data qualifier should be used to identify these samples in the database.   If there are no obvious laboratory or field sampling artifacts indicating the samples should be excluded, the maximum value of primary/duplicate set of samples will be used in the resultant screened dataset.  

C.  Identification and Evaluation of Outliers

Outliers will not be discarded solely because they appear to be unusual and need further investigation.  The standard method of identifying outliers is 1.5 times the upper quartile.  The exclusion of outliers after identification will be based on best professional judgment after investigation.  The lab will occasionally use a value qualifier of L defined as too numerous to count as the concentration is higher than the instrument can report.  In the case of an L qualifier, the reported value will be used unless there is evidence to support its exclusion as an artifact.  Examples of acceptable reasons for eliminating an outlier include:  measurement or recording errors, improper bottle labeling, well construction interferences (includes those not given a data qualifier).

H.  Reconciliation with Data Quality Objectives

Evaluate whether the level of uncertainty is acceptable, based on the number of samples that remain after data screening and post-stratification.  Is the sample size adequate for a specified significance and power?

APPENDIX A
DATA QUALIFIERS USED FOR

BACKGROUND NETWORK AND 

STATUS NETWORK CYCLE 1 

STATUS NETWORK DATA QUALIFIERS *
U
Indicates that the compound was analyzed for but not detected. The reported value shall be the  
method detection limit.

A
Value reported is the average of two or more determinations.

B
Colony counts were outside acceptable range.  The value reported is an estimated count (This 
code applies to microbiological tests and specifically to membrane filter colony counts.)

I
The reported value is between the laboratory method detection limit


and the laboratory  practical quantification limit.

T
Value reported is less than the laboratory method detection limit.

K
The actual value is less than the value given.

N
Presumptive evidence of presence of material, component tentatively identified based on mass 
spectral library search.

O
Sampled but analysis lost or not performed.

Q
Sample held beyond the accepted holding time.

L
Actual value is known to be greater than reported value.

J
The reported value failed to meet the established laboratory quality control criteria for either precision or accuracy; OR the sample matrix interfered with the ability to make an accurate lab determination; OR The value is questionable because of improper  laboratory protocols.

F
The reported value failed to meet the established field quality control criteria for either precision or  accuracy; OR the sample matrix interfered with the ability to make an accurate field determination; OR the value is questionable because of improper field sampling protocols.

V
Indicates that the analyte was detected in both the sample and any of the associated blanks, at 
similar concentrations.

W
Aspects of the well construction may significantly influence the representativeness of this value.

Y
The laboratory analysis was from an unpreserved or improperly preserved sample.  The data may  
not be accurate.

Z
Colonies were too numerous to count (TNTC).

!
Indicates that the reported value deviates from historic spatially established concentration ranges.

?
Indicates that the reported value deviates from historic temporally established concentration 
ranges.

Note: italicized descriptions deviate from EPA and/or DEP QAS descriptions.


Missing Values: blank


Notes:  The W qualifier is to be used in the following ways.


1) If turbidity is greater than 100 NTU, all analytes coming from that well
will be qualified with a W.  
2) If the well currently has, or historically had,  a water level recording device employing a lead weight, all lead values coming from that well will be qualified with a W.  3) All VOC's will be qualified for each glued PVC well.  4) The following detections of analytes coming from galvanized steel wells will be qualified with a W:  iron,  manganese, zinc, cadmium.  5) The following detections of analytes coming from stainless steel wells will be qualified with a W:  nickel, chromium.  6)  All detections of trace metals coming from any type of iron well will be qualified with a W.

*Source: Jay Silvanama, WMS Data Management 
BACKGROUND NETWORK DATA QUALIFIERS **

A
=
Average value

F
=
Reported value failed to meet field quality control criteria

I
=
Reported value is between the method detection limit and the practical 

quantitation limit

J   
=
Reported value failed to meet laboratory quality control criteria

K   
=
The actual value is less than the value given

N 
=
Component tentatively identified

O   
=
Sampled but analysis not performed

Q   
=
Sample held beyond the accepted holding time

T   
=
Value reported is less than the method detection limit

U   
=
Compound was analyzed for but not detected

V   
=
Analytes was detected in quality control blank samples at similar concentrations

W  
=
Aspects of the well construction may significantly influence the 

representativeness of the value

!    
=
Reported value is outside the range established for the given area

**Source:  DEP Generalized Water Information System (GWIS) CD, May 2000, KEY TO ANALYTICAL RESULTS REPORT (See file explain.txt ).

























