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MONITORING GROUNDWATER QUALITY:
AN IMPORTANT ASPECT OF GROUNDWATER MANAGEMENT 

Allan Fulton1, in cooperation with the California Department of Water Resources, Northern District, Groundwater Section2

INTRODUCTION

Past articles in this informational series on groundwater management and well water topics have highlighted understanding 
the valley geology, monitoring groundwater levels, and monitoring land subsidence as important components of protecting 
and utilizing the groundwater aquifer systems in the northern Sacramento Valley.  Copies of past articles in this series can 
be downloaded at http://www.glenncountywater.org (select water education, bottom left menu).  This article focuses on 
groundwater quality, an equally important component of groundwater management, by discussing basic principles pertaining 
to groundwater quality and by providing an overview of current groundwater quality monitoring activities underway in the 
north valley.  

AN IMPORTANT CHARACTERISTIC OF GROUNDWATER  

One of the most unusual characteristics of water is its ability to dissolve a wider range of 
substances than any other liquid.   What gives water this unusual dissolving capacity?   The water 
molecule is formed from the bonding of two hydrogen atoms to one oxygen atom (Figure 1). 
The negatively charged oxygen atom attracts and bonds to the positively charged hydrogen 
atoms in a unique V-shape. This unique shape and distribution of charges creates a positive 
and negative end, which results in a highly polar character that behaves like an electromagnet. 
The strong polar nature of water allows it to attract both positive and negative charged ions 
and molecules from other substances, and gives water the unique ability to dissolve a large 
number of substances.

The combination of the unusual dissolving capacity of water and its slow percolation through the ground, results in the 
addition of natural minerals and other human-induced substances into the groundwater.  Changes in chemical character 
of the groundwater occur, subtle or pronounced, producing a 
unique chemical signature of the groundwater that refl ects the 
aquifer geology and human-related infl uences encountered 
along its fl ow path. 

OVERALL GROUNDWATER QUALITY

Currently, about 1.2 million acre-feet of groundwater are 
withdrawn during an average year in Tehama, Glenn, Butte, and 
Colusa counties.   In general, the quality of groundwater is quite 
high. However, localized areas of lower quality groundwater do 
exist.  In some areas, naturally occurring constituents associated 
with local aquifer geology, such as salinity, boron, and trace 
metals may affect uses of groundwater.  In other areas, human-
induced constituents from a wide variety of sources such as leaky 
fuel tanks, septic systems, waste disposal facilities, homeowner 
activities, agricultural activities, and industrial processes may 
contribute to a decline in groundwater quality (Figure 2).

HOW IS GROUNDWATER QUALITY DEFINED?

Groundwater quality is defi ned based on a set of health and safety regulations for domestic use.  Similarly, the quality of 
groundwater is analyzed and evaluated for other uses (Figure 3).   Groundwater used for public domestic supply must adhere 
to a more rigorous set of regulatory objectives for health and safety than groundwater used strictly for irrigation needs.  The
quality of public water systems must fall below the maximum contaminant levels (MCL’s) for a standard set of constituents. 

Figure 5. The water molecule.

Figure 2. Potential human infl uences on groundwater quality.


