Proposed Regional Synthesis Report

Southwest Principal Aquifers (SWPA)
Effects of Natural and Human Factors on Ground-Water Quality of Basin-Fill Aquifers of the Southwestern United States—A Conceptual Model

Date of this version: December 28, 2007

Study Team:  The lead authors for this report are Laura Bexfield (RIOG), David Anning (CAZB), and Sue Thiros (GRSL). Jena Green (NVBR) and Tim McKinney (GRSL) will offer aid in project development and report writing.
Scope:  This is the 3rd report in a planned 4-report series on factors that affect ground-water quality in the southwestern U.S. The 1st report in the series describes the GIS data sets that will provide a consistent foundation for regional analysis. The 2nd report describes the conceptual ground-water flow systems and likely factors affecting ground-water quality within individual case-studied basin-fill aquifers. This 3rd report will define commonalities among factors that influence water quality in the case-studied Southwestern basin-fill aquifers, and will use the resulting conceptual model of influential factors to construct a framework for categorizing Southwestern basins in terms of their overall susceptibility and vulnerability to a variety of contaminants. The information that this study synthesizes will provide a foundation for the 4th report in the series, which will describe geostatistical models developed to relate water-quality constituent conditions (presence/absence or concentrations) in basin-fill aquifers to natural and human factors.

Principal aquifers: Basin and Range basin-fill aquifers, California Coastal Basin aquifers, Central Valley aquifer system, and the Rio Grande Aquifer System. 


Study Units:  CAZB, GRSL, NVBR, RIOG, SANJ, SOCA

Time period:  Development of the conceptual model and framework will reflect both predevelopment and post-development conditions in the basins studied

Land use(s):  Land uses will include all major types occurring in the SWPA study area: rangeland, urban land, and agricultural land.


Constituents:   Constituents and properties that will be considered in development of the conceptual model and framework are expected to include dissolved solids, chloride, nitrate, arsenic, uranium, selected pesticides (such as atrazine), and selected VOCs (such as chloroform). 
Study Objectives:
1. Synthesize information about natural and anthropogenic factors influencing water quality in case-study Southwestern basins included in the proposed companion “Basin Summary” report.

2. Define commonalities among factors that influence water quality in case-study Southwestern basin-fill aquifers to form a conceptual model of the most influential factors.

3. Construct a framework of influential factors that can be used to categorize Southwestern basins in terms of their overall susceptibility and vulnerability to a variety of contaminants.

4. Illustrate how the framework can be applied to sparsely studied Southwestern basins to help resource managers assess local susceptibility and vulnerability.

5. Provide a foundation for building statistical models to assess susceptibility and vulnerability among Southwestern basins
Methods (Data Interpretation Approach and Feasibility): 
The following approach will be used to define commonalities among factors that influence water quality in selected Southwestern basin-fill aquifers and construct a framework of influential factors that can be used to categorize Southwestern basins in terms of their overall susceptibility/vulnerability: 

· Review case studies in the proposed companion “Basin Summary report” for information related to natural and anthropogenic factors affecting ground-water quality, and summarize the major factors thought to influence the transport of contaminants to ground water and the fate of contaminants within the aquifer. 
· Diagram information for factors (and combinations of factors) to determine the gradient of factors among basins and to form a conceptual model of how factors relate to the documented degree of ground-water contamination in each basin. 
· Organize the most influential basin-scale factors into a simple hierarchical framework that will allow categorization of basins by degree of susceptibility/vulnerability and facilitate future statistical analysis.  
· Demonstrate categorization of basins using available information by fitting case-study basins into the proposed framework and illustrating the relevance of basin categorization.

· Determine widely available data that can be used as proxies for framework components in sparsely studied basins.
Data Sources: Data for the required water-quality components in the basin-fill aquifers to be studied are readily available in USGS databases and existing publications. These data will consist mainly of results for NAWQA samples collected from all types of well networks, although some historical USGS data might also be examined. GIS datasets of potential factors influencing water quality (including water use, land cover, population, and geology) also are available and, in general, have already been processed by Tim McKinney as part of work conducted for the 1st report in the 4-report series for SWPA.

QA Plan (for non-USGS Data): Mostly USGS data will be included in analysis for this report. 

Complexity:  The investigation will require moderately complex data interpretation and analysis. Report staff have experience in characterizing basin-scale flow systems and synthesizing water-quality data across basins for previous USGS studies.

Risks /contingencies: There is a high probability of success in developing a basic framework to allow categorization of basins by degree of susceptibility/vulnerability. Although the framework might not be sufficient to capture all factors (particularly local-scale factors) that influence water quality, the statistical modeling effort proposed for the 4th report in the series will incorporate local-scale data and should be able to characterize the importance of local-scale processes. Also, if determination of widely available data that can be used as proxies for framework components in sparsely studied basins proves difficult for some individual components, the modeling effort should be able to assist in the development of acceptable proxies.
Contacts: Laura Bexfield (bexfield@usgs.gov), David Anning (dwanning@usgs.gov), Sue Thiros (sthiros@usgs.gov), Jena Green (jmgreen@usgs.gov), Tim McKinney (tmckinney@usgs.gov). 
What regulatory or water-management programs will use the findings and how? 

Ground-water quality has become an important issue in the Southwestern U.S. as the occurrence of natural contaminants and the detection of anthropogenic contaminants (even in areas of generally sparse recharge) has increasingly forced water suppliers to abandon individual public-supply wells or conduct expensive treatment on the water produced by existing wells. Few simple, inexpensive tools currently are available for water managers and suppliers to assess the susceptibility and vulnerability of their ground-water resources to natural and anthropogenic contamination. Simple assessment tools that use readily-available data would allow water managers to better determine how to apply their limited resources to efforts at data collection, monitoring, and source-water protection.
Data Archive Plan: Most of the data used in this report have been previously published.

Communication Plan:

· While working on the study, communicate project plans to USGS personnel through the project review process, and contact/develop relationships with potential stakeholders.

· Publish report on USGS pubs website

· Write technical announcements adaptable for email, list serves, newsletters, and other forums to be distributed to key contacts with State, regional, and national stakeholders, including with trade associations and professional societies. Distribution list will be similar to that for dissolved solids report
· Develop a briefing sheet that presents the major findings of the report for distribution to a non-technical audience at meetings, conferences, and workshops and to interested parties.

· Place report link and major findings on the NAWQA Southwest Principal Aquifers Group website, the main NAWQA website, Water Science Center websites (for southwestern states), and other USGS websites
· Construct a web-based tool as a communication product for the SWPA studies that contains the data sets compiled for and models developed from the regional analysis. This tool will make NAWQA ground-water studies, data, and findings from the region more accessible. 

· Present major findings at State and regional meetings and conferences
Publication Plan: The report is being written in FY08-09 with a draft planned to be submitted for supervisory review before March 2009. The report is scheduled to be published by the end of the first quarter of FY10. Funds are planned in FY10 to present findings from the study at meetings and conferences.
Budget summary and supporting files: Costs associated with this report are mainly for labor for data analysis and report writing. Gross funding is expected to total about $95,300 in FY08, $94,000 in FY09, and $33,800 in FY10. More budget details are provided in the ancillary files associated with the SWPA 5-year plan. For a detailed timeline and budget, see the worksheets in the SWPA planning spreadsheet at http://water.usgs.gov/nawqa-only/aq/PAR.BRCA.Budget.xls.
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