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Statistical Analysis of Trace Element Concentrations In Ground Water 
For 1997 Study Unit Summary Reports

Introduction

The national analysis of trace elements is summarized for water-quality data collected by the study units in Cycle I (1992-2001) for land-use studies and subunit surveys. Water-quality data were retrieved from the NAWQA data warehouse in November 2002. Trace elements and radionuclides analyzed include: Antimony (Sb), Arsenic (As), Beryllium (Be), Lead (Pb), Molybdenum (Mo), Radon (Rn), Selenium (Se), Thallium (Th), Uranium (U), and Vanadium (V). 

Beginning in Cycle I (1992/3-95) trace-element sampling was optional, from 1996-1988 it became a more integrated part of the sampling efforts, and in the last part of Cycle I (1999-2000) became a required sampling component. Trace element sampling through Cycle I primarily focused on the study-unit surveys and to a lesser extent on urban and agricultural land-use studies. 

Database Decisions

Trace-element data that were analyzed included those samples in which the “primary” purpose-of-site-visit (POSV) code was identified for a sample at a particular site. In some cases, several samples may have been collected from a site and in order not to bias the data only one sample is analyzed per site. If more than one POSV sampling code was identified, than the sample with the most analytical results was determined to be the primary sample. If some instances time-off sets were used and the sample indicated as 9 minutes after the primary sample was used as the trace-element sample (See OFR 95-399, pg. 109). 

The following criteria were also used in evaluating the water-quality data for analysis:

· Springs were excluded from analysis because of uncertainty in water source.

· Networks with less than 10 wells were excluded; however, networks in undeveloped areas such as forest landuse were included in the analysis. 

· The hdsnsus1 network was removed from the data analysis because the lithologic information was not available for wells in this network.

· For the WILL study unit, data from the willsus1 network were used for the radon analysis and other trace element analyses. Wells in the willlusag1, willlusag2, and willlusur1 networks are subsets of wells from the willsus1 network.

Censored Data

Data that are identified as being less than the detection or reporting limits are censored data. Because of changes in the development of analytical methods for trace elements in Cycle I several changes in the reporting levels for most TEs has occurred. Also, beginning in October 1999, the NWQL provided semi-quantified (E-remarked) values below the RL for selected trace elements. In order to statistically compare the water-quality data for a given constituent and not exclude all of the censored data, these data needed to have a common detection or reporting limit (CRL). For the data used in this report, the most common detection or reporting limit was kept. However, values that were censored above the most common detection or reporting limit were deleted and censored values including the E-marked values below the common detection or reporting limit were converted to the most common detection or reporting limit before statistically analyzing the data. In addition E- remarked values that were above the common reporting limit were kept and that value was used in the statistical summaries.

Data Analysis

The data for trace elements have been divided into four aquifer classifications: unconsolidated sand and gravel aquifers, sedimentary rock aquifers, basalt and other volcanic-rock aquifers, and crystalline rock aquifers. Unconsolidated sand and gravel aquifers include basin-fill, blanket sand, alluvial, glacial, and surficial aquifers. In addition the unconsolidated deposits were further divided into Basin-fill aquifers, Coastal Plain aquifers, Glacial-deposit aquifers, High Plains aquifer, and Stream- and river-valley alluvial aquifers. The Glacial-deposit aquifers also include the NW glacial deposits from the COOK and PUGT study units. Sedimentary rock aquifers consist predominantly of sandstones and limestones. Information as to the aquifer classifications was obtained from the Cycle I GWPlan, which is available on the NAWQA internal web page (http://water.usgs.gov/nawqa-only).

In the spreadsheet “Support Documents.xls” the following information is provided:

· USEPA drinking-water standards

· GW networks used in the radon analysis.

· Radon water-quality data used in the data analysis.

· GW networks used in the analysis of Sb, As, Be, Pb, Mo, Se, Th, U, and V. 

· Water-quality data used in the data analysis of Sb, As, Be, Pb, Mo, Se, Th, U, and V.

In the spreadsheet “Summaries.xls” the following information is provided:

· Summary statistics for Sb, As, Be, Pb, Mo, Rn, Se, Th, U, and V. Information provided includes counts, minimum, maximum, median, and percentiles (10th, 25th, 75th, and 90th). The data are listed from highest to lowest median concentrations.

In each spreadsheet the summaries are listed by the four-aquifer classifications (unconsolidated sand and gravel aquifers, sedimentary rock aquifers, basalt and other volcanic-rock aquifers, and crystalline rock aquifers). Then by unconsolidated sand and gravel aquifers, which have been divided into Basin-fill aquifers, Coastal Plain aquifers, Glacial-deposit aquifers, High Plains aquifer, and Stream- and river-valley alluvial aquifers. All GW networks used in the data analysis are then listed by the four major aquifer categories.

Page 2 of 2

