2010 Delaware Envirothon

PROTECTION OF GROUNDWATER THROUGH URBAN, 
AGRICULTURAL & ENVIRONMENTAL PLANNING

Learning Objectives

Access to clean and safe drinking water is essential to a healthy and thriving community. If a safe drinking water source is compromised or lost, there would be harmful consequences to human health, the environment and the economy. These losses can be prevented or mitigated to protect current and future sources. Once ground and surface water is polluted, it will remain that way for decades. The potential for contamination and the high cost of treatment and expense of locating or developing alternate sources make it imperative for government (federal, state and local) entities to adopt and implement effective strategies for long-term protection. In Delaware, the majority of the state depends on groundwater as its sole source for human consumption, although there are areas in New Castle County that rely on surface water flows.

Stress placed on water supplies is dependent largely on human population demands, such as: withdrawal rates from aquifers, location of heavily populated areas, use of pesticides, fertilizers, animal manures, storm water management, sewage disposal, snow removal techniques, infrastructure creation and waste management (including yard debris). Supplies are also taxed by natural events, including periods of drought and flooding.

Water planning agencies usually focus on a few priorities. Land-use development (commercial & residential), infrastructure needs (roads, utilities, wastewater treatment, etc.); the local economy, schools and job opportunities/growth are some of these. Little attention is given to the need for water conservation and efficiency, pollution prevention, recharge zones, surface water management, storm water management and future water needs as the area population changes. As a result, most communities and homeowners have no clear understanding of how much groundwater is available until a crisis situation arises.

The Delaware Department of Natural Resources & Environmental Control is engaged with groundwater quality and quantity monitoring, along with a few private organizations, including the Delaware Water Resources Center at the University of Delaware and the Delaware Geological Survey office. USDA-Natural Resources Conservation Service and the three local conservation districts have been assessing surface water management in the rural and urban communities for many years, making Delaware’s approach far surpassing many other states in the nation.

Policy makers at all levels of government, including you and your family as the ‘first’ level, are facing the need to make difficult decisions regarding alternatives and trade-offs pertaining to future land use decisions surrounding groundwater allocations.

· How is ‘priority’ use determined when allocating a limited water supply?
· How is groundwater protected during land use changes and wastewater treatment?
· Should urban uses have priority over agriculture? 
· What about natural resource environmental sources requiring water for survival (aquatic life, rare & endangered plant/animal communities, and stream flow rates)?
· What is the role of storm water management?
· What is the like between threats to both surface and groundwater quality/quantity?
· Who should have jurisdiction to oversee the protection and management of groundwater recharge areas and aquifers for both quality and quantity?
· What are the consequences of poor planning, unreasonable decisions and lack of effective actions?
· How can public officials address future threats to surface and groundwater resources?

For the 2010 Delaware Envirothon State Challenge, students are expected to understand and expand on concepts presented during the January 23, 2010, training workshop, including knowledge gained from material provided in the training packets. Only items covered during the training workshop and those items included in the training packets will be addressed during the State Challenge. We encourage each student to continue learning about groundwater protection efforts in their communities, state and region. The beginning of sound management begins with each individual!

Sample Questions:

· How is groundwater provided to homeowners in Delaware?
· What is the capacity size of a typical storage pressure tank for individual homeowners?
· What are the three basic types of hydropheumatic pressure tanks used today?
· What state agency regulates the construction of domestic water wells? What other agencies are 
	involved?
· What is the typical depth of a domestic water well in the Piedmont area of New Castle County
according to the Delaware Geological Survey? For the state’s coastal plain area?
· What six factors determine the cost of installing a water well in Delaware?
· Delaware Solid Waste Authority regulates the three landfills in Delaware, be able to identify these sites and discuss how groundwater is protected under each site and the waste-stream recycling efforts available at each site.
· Name the two fresh-water aquifers found in the Dover area. Name two aquifer formations in the
Newark area. Name two of the six aquifer formations in the Northern Coastal Area of Delaware.
· The Delaware Geological Survey provided a presentation to the Delaware Water Supply Coordinating Council showing precipitation data collected throughout the state between August 2008-August 2009. From this data, determine what areas of our state experienced a drought or excess supply of water recharge from natural means during that time period.
· What are National primary drinking water standard limits called, which define the highest
concentrations of contaminants allowed in public water supplies.
· The pathogenic (disease-causing) organisms of concern in drinking water are bacteria, viruses or protozoan. Be able to name at least three waterborne diseases caused by these organisms.
· Inorganic chemical contaminants (such as salts, minerals and metals) enter water as it naturally
passes through rocks and the soil. They may also enter water supplies as a result of human
activities. Be able to name some of these methods
· Identify the major public drinking water suppliers in Delaware for both above and below ground resources
· What are the roles of the Delaware Water Supply Coordinating Council?
· What is the role of the Source Water Assessment & Protection Program overseen by DNREC-Water Supply Section?
· Identify toxic thresholds for testing water supplies on plant and animal life for 1. Hardiness, 2. Dissolved Oxygen, 3. Nitrogen, 4. Copper & Iron, and 5. Chlorine
· Explain the correlation of population growth on groundwater supplies.
· What is the average rainfall precipitation in Delaware?
· What percent of underground water is required for drinking water supplies in Delaware?
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