THE HYDROLOGIC SYSTEM

 From Rain to Rocks

 What hydrologic conditions result in recharge to aquifers?

 Slow Cool and Clear

 Ground water moves slowly. How slowly? How do we know? 

 Wetlands

 Ground water makes many wetlands wet.  Do some wetlands recharge ground water?  

 Streams and Rivers

 Without ground water, many streams and rivers would not flow.  How can you tell?

THE GEOLOGIC ENVIRONMENT

 Cracks, Fissures and Fractures

 How are they different?  What caused them?  Can you see them on the surface?

 Bedrock Wells

 The U.S. has millions of bedrock wells.  How much water is there?

 Aquifers

 Where are the major aquifers? Overused or underused? Who has the right to use them? 

 Springs

 Many different geologic explanations, not one-size-fits-all.  Why are some hot?

 Artesian Wells

 The physics of sub-surface water.  Well levels and barometric pressure – what happens?

 Hardness, Iron, Manganese etc.

 Great topic for basic chemistry.  Where do the minerals come from? 

WATER WELLS AND WATER SYSTEMS

 Where to Put That Well?

 The science of selecting well sites.  How deep?  What diameter?  How much water?

 Water Dowsing/Water Witching

 Ten minutes will surely be enough on this topic - or will it?

 Drilling a Water Well

 Same technology - dentist’s drill - water well drill? How to match rock and technology.

 Drilling Fluids (muds)

 Did you know that ancient volcanic sediments are important in well construction?

 Well Pumps

 Physics fundamentals of lifting water. How do pumps work? What type to use?  

 Water Table and Pumping

 How much do water levels and aquifer storage change when a well is pumped?

 Water Systems in the Home

 How does that pressure tank work?  More physics fundamentals.

 Water Conditioning

 How do softeners, iron removal cylinders, carbon filters etc. work? Chemistry basics.

WHAT MIGHT BE IN THE WATER? 

 MTBE

 Good for air quality, bad for ground water.  What is the solution for aquifer protection?

 Acid Rain

 Is it affecting ground water?

 Radon - a Geologic Legacy?

 Should we be concerned? How to measure it.  How to remove it.

 Arsenic

 Is it from pesticides or of geologic origin.  Is arsenic addictive?  Drink of water anyone?

 Bottled Water

 Water in a bottle - or something special?  All there is to know about gas bubbles.

 Bacteria 

 Only a few are potentially harmful.  E.coli – innocent victim or public enemy #1?

 Cryptosporidium and Giardia

 Basic biology - Where do we find them? How can they be kept out of drinking water?

 GROUND WATER PROTECTION 

Aquifer Protection

 What is the scientific basis for designating protection areas?

 Regulatory Agencies

 What is the state’s role in aquifer protection? Can regulations succeed without education?

 Landfills

 What is the chemistry of landfill leachate.  How much reaches aquifers and streams?

 Farm Chemicals

 What is the extent of nitrate contamination?  Can livestock operations impact aquifers?

 On Site Septic Systems

 Biological miracles. What happens when there is overload or inadequate maintenance?

 Superfund sites/ Brownfields

 What is the state score sheet in terms of problems identified and problems solved?

GROUND WATER IN THE LOCAL, STATE AND NATIONAL ECONOMY

 History

 How significant was the availability of ground water in the state’s history?

 Economics

 What are the costs and benefits of protecting ground water?  How are we doing locally?

 Demographics

 U.S. population in 2050; 380+ million.  Plenty of work for ground water specialists?

WHERE TO GO FOR MORE GROUND WATER INFORMATION

 Federal and State Sources

 USGS, EPA, USDA; etc., State Agencies, National and State Professional Organizations

 Education Organizations

 Groundwater Foundation, Project WET, Water Education Foundation etc.

 Private Sector

 Manufacturing/ consulting companies with generic ground water information.

 American Ground Water Trust

 Ongoing information and networking opportunities for Institute participants

(The Institute program will include 18 contact hours of instruction.)

