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Water Resources Management: Local Control and Local Solutions

Key Topics:
1. Understanding how groundwater and surface water systems function.
2. Understanding the importance of water quality and quantity as a foundation in a healthy ecosystem
3. Understanding a variety of water quality indicators in different landscapes.
4. Understanding a variety of water quantity indicators in different landscapes
5. Understanding how sustainable and best management practices enhance and protect water quality and quantity for humans and wildlife.
6. Understanding the differences of local, regional, and national systems that manage natural resources and the importance of each in water resources.
7. Understanding the social, economic, political impacts of natural resources management and decision making.
Learning Objectives:
1. Understanding how groundwater and surface water systems function.
· Describe how groundwater relates to baseflow and how baseflow relates to stream flow 
· Know how karst topography has the potential to impact both groundwater and surface water
· Describe the ways in which water becomes and leaves groundwater
· Resources:
· https://www.usgs.gov/special-topic/water-science-school/science/base-flow-rivers?qt-science_center_objects=0#qt-science_center_objects
· https://www.usgs.gov/special-topic/water-science-school/science/groundwater-what-groundwater?qt-science_center_objects=0#qt-science_center_objects
· https://www.ngwa.org/what-is-groundwater/About-groundwater/groundwater-facts
· https://www.fs.fed.us/science-technology/geology/groundwater/learnmore
· https://ket.pbslearningmedia.org/resource/ket09.sci.ess.structure.karst/karst-topography-and-mammoth-cave/#.XfJd2-hKiUk
· https://www.nps.gov/subjects/caves/karst-landscapes.htm
· https://www.nps.gov/subjects/caves/upload/2016-06-13-MCNP-Caves-and-Karst-Summary.pdf

2. Understanding the importance of water quality and quantity as a foundation in a healthy ecosystem
· Understand how contaminants can enter water and how to prevent pollution from entering the system.
· Know what types of wildlife utilize freshwater sources, including fish, macroinvertebrates, amphibians, waterfowl, and land animals, and why clean water is important to those animals
· Resources:
· https://www.nationalgeographic.org/encyclopedia/point-source-and-nonpoint-sources-pollution/
· https://www.fs.fed.us/science-technology/geology/groundwater/groundwaterdepecosystems
· https://www.pbs.org/video/natureworks-fresh-water-communities/
3. Understanding a variety of water quality indicators in different landscapes
· Define the basic types of pollution and the major sources of pollutants affecting Kentucky streams, both urban and rural
· Understand indicators of water health including chemical, physical, and biological properties and their role in the overall ecosystem function
· Resources:
· https://www.americanrivers.org/threats-solutions/clean-water/stormwater-runoff/
· https://www.epa.gov/nps/nonpoint-source-agriculture
· https://www.epa.gov/sites/production/files/2015-09/documents/ag_runoff_fact_sheet.pdf
· https://www.epa.gov/nutrientpollution/sources-and-solutions-agriculture
4. Understanding a variety of water quantity indicators in different landscapes
· Define baseflow and peak flow and describe how stream flows change with increased impervious surfaces, stream modification, and land use
· Describe the 5 stages of stream channel evolution (equilibrium, incision, widening, aggradation, and equilibrium)
· Resources:
· https://floodready.vermont.gov/sites/floodready/files/documents/rv_river_dynamics_101.pdf
· https://files.dnr.state.mn.us/publications/waters/understanding_our_streams_and_rivers_resource_sheet_1.pdf
5. Understanding how sustainable and best management practices enhance and protect water quality and quantity for humans and wildlife.
· Understand best management practices that improve water quality such as riparian buffer zones, rain gardens, stormwater detention and retention basins, cover crops, and conservation tillage
· Understand the difference in natural and artificial wetlands, their function in regulating water quality and quantity, and their importance to their ecosystems
· Resources:
· https://www.epa.gov/wetlands/why-are-wetlands-important
· https://www.youtube.com/watch?v=X5eeAoJVzaI; 
Hopi-Kaibab National Forest Springs Restoration Project Description: The video documents ongoing partnership between the Kaibab National Forest and the Hopi Tribe to conduct restoration treatments on natural springs while outreaching and training Hopi youth. Through this partnership, Hopi tribal elders share traditional ecological knowledge to be integrated into Forest Service natural resource management plans.
· https://www.youtube.com/watch?v=gM-DZupQlGM  
Monongahela National Forest and partners work together to improve watershed health by removing roads that are no longer needed, both soil health and water flow are improved; water gets absorbed into the soil and is released more gradually into streams at cooler temperatures. Not only is this good for native brook trout and other aquatic organisms, but it can help buffer streams against both heavy precipitation and periods of drought that may become more common as the climate changes.
6. Understanding the differences of local, regional, and national systems that manage natural resources and the importance of each in water resources.
· Understand the differences between point source and nonpoint source pollution and how they are managed (Point sources are permitted and governed by state and federal regulations. Nonpoint sources are not permitted. Controls are based on voluntary citizen actions)
· Understand the basic process of watershed planning including goals, methods, and partners
· Resources:
· https://upperiowariver.org/plan/
· https://www.epa.gov/nps
· https://www.epa.gov/sites/production/files/2015-10/documents/2008_04_18_nps_watershed_handbook_ch02.pdf
7. Understanding the social, economic, political impacts of natural resources management and decision making.
· Understand the major demands on water sources including drinking, industry, recreation, energy production, agriculture. Be able to describe conflicts that arise when water is scarce.
· Describe the social, economic, and environmental benefits of clean water
· Resources:
· https://www.epa.gov/watersense/how-we-use-water#CII%20uses
· https://www.epa.gov/urbanwaterspartners/urban-waters-101-series
· https://ccedelaware.org/ag/wap/
· http://news.cornell.edu/stories/2018/11/cornell-expertise-helps-deliver-clean-safe-water-nyc
· https://www.epa.gov/nutrientpollution/sources-and-solutions-agriculture
· https://www.uky.edu/bae/awqp
· https://www.epa.gov/enviroatlas/enviroatlas-benefit-category-clean-and-plentiful-water
· https://www.who.int/heli/risks/water/water/en/
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