CONCEPTUAL UNDERSTANDING AND GROUND-WATER QUALITY OF SELECTED BASIN-FILL AQUIFERS IN THE SOUTHWESTERN UNITED STATES 

I.  Introduction

A.  Background on SWPA study
1.  Regional study that examines ground-water quality of the arid and semiarid Southwestern U.S.

a. How is the Southwest different from the rest of the country? [Figure—Map principal aquifers in the United States]


i. relatively deep basin-fill aquifers



ii. arid to semiarid climate



iii. high population growth rate



iv. limited SW resources results in GW development

b. Why is it important to study ground-water quality regionally?

i. similar GW systems - may have similar response to factors that affect QW (information transfer/extrapolation)

2.  Includes Basin and Range aquifers of NV, UT, AZ; Rio Grande aquifer system of NM and CO; and Coastal Basin and Central Valley aquifer systems of CA, which combined produce nearly ¼ of all ground water withdrawn for public supply in the U.S. [Figure—Map of SWPA aquifers]
3.  Builds on previous NAWQA data collection/studies to better understand ground-water systems in alluvial basins of the Southwest, including sources, movement, and fate of contaminants
a. Understanding of major factors affecting ground-water quality allows creation of tools to assess susceptibility and vulnerability to contamination

b. Tools can assist water managers and regulators in focusing efforts to protect ground-water resources
4.  Brings together information on selected basins that have a relative wealth of hydrogeologic and water-quality data from basin-scale aquifer studies done by NAWQA and others.
B.  Purpose and scope of this report
1.  Describe conceptual ground-water flow system and ground-water quality in case-studied basin-fill aquifers from published reports and NAWQA studies 

2. Determine how the ground-water flow system and human factors affect ground-water quality in the case-studied basins.

3. Provide a foundation for summarizing susceptibility and vulnerability factors among Southwestern basins and subsequent studies that will use more detailed quantitative analyses such as statistical methods to model water-quality data previously collected in the regional area.
C. Approach


1. General description of the contents of each case-studied basin summary: physical description of basin, major QW issues, water development history, hydrogeology, conceptual understanding of GW system, water budget, ground-water flow, ground-water quality, etc. 

2. For each component of the summary, provide:

a. General explanation/justification for component

b. General description of the sources of the information/data

c. Discuss the general availability of the information/data; 

d. Outline any methods used to fill in gaps where data not available 
II. Conceptual understanding and ground-water quality of selected basin-fill aquifers

A. Introduction - Ground-water systems in selected basins
1.  List case-studied basins included in this report [Figure—Map of case-studied basins]

2.  Discuss similar characteristics and differences for the basins, refer to ‘GIS’ report findings [Table—Framework-related basin characteristics for basin-fill aquifers in case-studied basins (e.g. open/closed, wet/dry (climate & recharge), population, population density, % irrigated area, irrigated acres)]
B. Basin chapters. Each summary will contain:
A. Introduction
1. location, physiography, climate, land use, population, water use
[Figure—Map showing location of ____ Basin]
Photo showing physiography of ____ Basin]
2. major QW issues/findings
B. Water development history
1. timing of development of water sources and their use
[Figure—Population, surface-water diversions, and ground-water withdrawals through time]
C. Hydrogeology
1. basin structure [Figure—Geologic section showing basin and bounding mountains]
2. bounding rock types
3. faulting
4. basin-fill deposits
a. thickness

b. age/consolidation
c. source and composition of material

d. depositional environment (fluvial, lacustrine, alluvial fan, flood plain, marine)

e. matrix/grain size (clay, silt, sand, gravel) 
D. Conceptual understanding of the ground-water system, discuss the aquifers present, confinement, depth to water/unsaturated zone thickness, and aquifer characteristics (hydraulic conductivity and transmissivity)


[Figure—Generalized block diagram showing the basin-fill deposits and components of the ground-water system in ____ Basin]
1. Water budget 

a. predevelopment conditions


b. modern conditions

1. discuss natural vs. artificial recharge & discharge; changes in budget from predevelopment to modern conditions


[Table—Water-budget components under predevelopment and modern conditions]
2. Ground-water flow, discuss directions of flow determined from water-level maps, vertical head gradients, and ground-water age and travel times under


a. predevelopment conditions


b. modern conditions


[Figure—Map showing ground-water levels and approximate direction of horizontal flow under predevelopment and modern conditions in the basin-fill ground-water system in ____ Basin]

[Figure—Map showing estimated ages of ground water in the basin-fill aquifers in the ____ Basin]
E. Ground-water quality 

1. General water-quality characteristics (list sources and concentrations)
[Figure—Map showing dissolved-solids concentration in water from the basin-fill aquifer in ____ Basin]
[Table—Summary of physical and water-quality characteristics for x classes of wells sampled in ___ Basin]

a. dissolved solids

b. arsenic


c. nitrate

2. Potential effects of human factors 
[Table—Summary of documented effects of human activities on ground water quality in ___ Basin]

a. Known contaminant sources associated with current water-quality conditions (discuss results from NAWQA studies)

a. dissolved solids/specific conductance

b. arsenic


c. nitrate


d. pesticides – atrazine


e. VOCs – chloroform


f. other know contaminants in sampled ground water?

III. Summary

IV. References
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