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What Controls Groundwater Quality?

Natural interactions between water, the atmosphere, rock minerals, and surface water control
groundwater quality. Groundwater quality is affected by naturally occurring sources, such as iron and
minerals, and by man-made compounds released into the environment. In highly urbanized areas such
as the Bay Area, there are numerous threats to groundwater resulting from commercial, industrial, and
residential development including urban runoff, industrial chemicals, and underground storage tanks.
Residential and agricultural use of nitrogen-based fertilizers and pesticides can also impact groundwater
quality. Examples of some land use activities with the potential to impact groundwater quality are
discussed in an accompanying fact sheet.

The physical properties of an aquifer, such as thickness, rock or sediment type, and location, play a large
part in determining whether contaminants from the land surface will reach the groundwater. The
properties of the contaminant also have a role — some contaminants are easily dissolved in water and are
highly mobile in groundwater. Prevention is the key to groundwater protection. Because groundwater
moves slowly within the earth and many contaminants bind to aquifer sediments, restoration of a
contaminated aquifer is difficult and may require years, decades, or even centuries.
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Is Our Groundwater Safe?

Groundwater quality in Santa Clara County is generally very good. The water from most wells within
the county meets drinking water standards without the need for treatment. The high quality of local
groundwater is notable, especially when compared to other groundwater basins with similar water
supply and land use stresses. Our good groundwater quality is due in part to favorable geologic
conditions. Silt and clay deposits that overlie significant portions of our groundwater basins help to
retard the movement of contaminants into deeper drinking water aquifers. However, because these low
permeability units are not absolute barriers; we must remain vigilant in our protection of this important
natural resource.

Drinking water aquifers continue to be threatened by chemical spills, leaking underground storage tanks,
urban runoff, inefficient agricultural applications, and biological pathogens from sewers, septic systems,
and animal facilities. These threats can be exacerbated by the presence of improperly constructed or
abandoned wells, and wells located too close to a potential contaminant source such as a septic system.
These wells act as vertical pathways, allowing chemicals and pathogens on the surface or in shallow
aquifers to migrate into our deeper drinking water aquifers.

Who Protects Groundwater Quality?

The quality of groundwater can affect not only our health, but also the economy, and overall quality of
life. Preserving the quality of water supplies is more cost-effective than treating contaminated or
degraded water. Many agencies have a role in protecting the quality of our groundwater supply, as
described below.

Agency What do they do?

United States Environmental Protection + Develop and enforce regulations to

Agency implement environmental laws enacted by
Congress

« Research and set national standards for a
variety of environmental programs

« Oversee investigation, and remediation of
Superfund sites

California Regional Water Quality Control «  Develop water quality plans for
Boards groundwater and surface water

« Enforce requirements on domestic, and
industrial waste dischargers

« Oversee investigation and remediation at
contaminant release sites

California Department of Health Services «  Regulate public water systems

« Establish drinking water standards
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Oversee water recycling projects

Agency (continued)

What do they do?

California Department of Toxic Substances
Control (Department of the California
Environmental Protection Agency)

Oversee investigation and remediation at
contaminant release sites

Oversee and enforce hazardous waste
handling, transport, storage, and disposal
regulations

Evaluate soil, water, and air samples taken
at sites, and develop new analytical
methods

County of Santa Clara Department of
Environmental Health

Ensure wells serving fewer than 15 homes
comply with drinking water regulations

Act as local oversight agency for leaking
underground storage tank cleanup

Land use agencies

(local cities and the County of Santa Clara)

Review proposed development and
redevelopment plans to ensure compliance
with local regulations, and the protection of
natural resources

Santa Clara Valley Water District

Serve as groundwater management agency
for Santa Clara County

Permit and inspect wells and other deep
excavations

Monitor groundwater to assess current
conditions and trends

Implement groundwater protection
programs including outreach

Water retailers

Ensure water delivered to homes and
businesses meet applicable water quality
standards

What is the Public’s Role in Protecting

Keep in mind that we live on top of our drinking water. Everyone has a role in protecting our water

Groundwater?

supplies. Remember, if you don’t want to drink it, don’t put it on or in the ground! 1f you have a
private well, create a zone of protection around your well and have your water tested annually.
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How Do We Determine the Vulnerability of Groundwater to Contamination?

The California Department of Health Services has developed the Drinking Water Source Assessment
and Protection Program (Assessment Program) as a means for water suppliers to protect drinking water
quality. As part of this program, water suppliers identify activities that have the potential to contaminate
drinking water, determine the vulnerability of drinking water sources to contamination, and may
implement source water protection programs.

Under the Drinking Water Source Assessment and Protection Program, once the possible contaminating
activities have been identified, a vulnerability analysis is conducted to determine the types of activities
to which the drinking water source is most vulnerable. The analysis considers the ability of natural
geologic materials to prevent the movement of contaminants and considers the type and proximity of
activities that could release contaminants. Although the Assessment Program is effective in identifying
potentially contaminating activities and creating a zone of protection around water supply wells, it is
generally limited to areas in close proximity to a well.

In 1999, the District completed a basin-wide evaluation of the sensitivity of groundwater to
contamination using the United States Environmental Protection Agency’s DRASTIC method, which
evaluates how well an aquifer is protected from surface contamination based on its intrinsic or
hydrogeologic characteristics. This method determines groundwater sensitivity based on seven physical
properties that : G LR TN

affect water and
contaminant
movement to and
within aquifers:
Depth to water, net
Recharge, Aquifer
media, Soil media,
Topography,
Impact of the
vadose zone, and
hydraulic
Conductivity.
These seven factors
form the acronym
DRASTIC. The
map below shows
the relative

Groundwater Sensitivity
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The District is working to develop an updated basin-wide analysis of groundwater vulnerability, which
considers both inherent aquifer sensitivity and the potentially contaminating activities occurring at the
land surface. This analysis will highlight areas where additional groundwater protection efforts are
needed and will be useful to land use planners reviewing development proposals.

High Risk Land Use Activities

Activities that threaten groundwater quality include fuel storage, dry cleaning, solvent storage, auto
repair, improperly maintained septic systems, and inefficient agricultural practices. Chemicals can leach
directly to groundwater through spills, or they can be dissolved in infiltrating water that reaches
groundwater. Abandoned wells and other vertical conduits like dry wells can also provide a direct
pathway for contaminants to travel from the surface or shallow aquifers into drinking water aquifers. In
Santa Clara County, land use ranges from highly urban in the north to semi-rural in much of the south,
so not only are the threats to groundwater quality numerous, they are also varied.

Potentially Contaminating Activities

Developing an inventory of potentially contaminating activities can:

« Identify past, present, and proposed activities, including transporting, storing, manufacturing,
producing, using, or disposing of potential contaminants, that may pose a threat to drinking
water.

« Provide information on the proximity of these activities to the drinking water source.

« Provide an effective means of educating the local public about potential problems.

Potentially contaminating activities are ranked from very high risk to low risk based on the general
nature of activities and the contaminants associated with them, not on facility-specific management
practices. Examples of potentially contaminating activities with “very high” and “high” potential for
drinking water contamination are shown in the table below.

Very high potential risk High potential risk

« Automobile-related activities « Electrical/electronic manufacturing

« Gas stations « Fleet/trucking/bus terminals

« Chemical/petroleum processing/storage « Home manufacturing

« Dry cleaners « Machine shops

« Metal plating/finishing/fabricating « Photo processing

« Plastics/synthetics producers « Sewer collection systems

« Airports — maintenance/fueling areas . Illegal activities/unauthorized dumping
« Landfills/dumps « Grazing

« Septic systems « Pesticide/fertilizer/petroleum storage
« Wastewater treatment plants o Agricultural drainage

« Animal feeding operations o Wells — agricultural, irrigation

« Underground storage tanks « NPDES/WDR permitted discharges
« Injection wells/dry wells/sumps o Non-regulated tanks
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