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One Interconnected 
Water System







After this week, you should be able to… 
• Describe how rock affects the flow of water 
• Know the aquifer types
• Discuss how surface water is connected to groundwater
• Identify major sources of contamination  
• Construct a water cycle



Water
• 4 properties – p. 70-71
• Fresh vs Salt 

• Total Dissolved Solids (TDS)
• Porosity 
• Permeability 

Presenter Notes
Presentation Notes
FIGURE 7.3  Where’s the Water?  
Most of Earth’s water is held as salt water in the oceans. Most of Earth’s fresh water is held in ice and snow. Most of Earth’s liquid fresh water is held as groundwater, and a much smaller fraction is available to us in freshwater lakes and streams.




Crystalline rocks          vs       Sedimentary clastic 



Natural vs Urban settings  

Runoff vs Infiltration

Aquifers 

Gradients and gravity 



https://wiki.sustainabletechnologies.ca/
wiki/Urbanization

https://wiki.sustainabletechnologies.ca/wiki/Urbanization


Presenter Notes
Presentation Notes
FIGURE 7.4  How Groundwater Forms  
(a) Groundwater forms when rainfall infiltrates into the ground and into an aquifer. The top of the groundwater reservoir is called the water table. It separates the saturated zone below from the unsaturated zone above. 
(b) Where the water table lies close to the surface, the water level in rivers, streams, lakes, or ponds is an extension of the water table. 
(c) In arid zones, the water table may lie deep below the ground surface, and ephemeral streams may flow only intermittently. 
Adapted from Marshak and Rauber (2017).




Effluent

Presenter Notes
Presentation Notes
FIGURE 7.4b,c  How Groundwater Forms  
(b) Where the water table lies close to the surface, the water level in rivers, streams, lakes, or ponds is an extension of the water table. 
(c) In arid zones, the water table may lie deep below the ground surface, and ephemeral streams may flow only intermittently. 
Adapted from Marshak and Rauber (2017).




Influent



Presenter Notes
Presentation Notes
AT A GLANCE
The Water Cycle










Ogallala Aquifer – Unconfined 

Cone of Depression 

Water mining 

Presenter Notes
Presentation Notes
FIGURE 7.9  Drawing Down the Ogallala Aquifer  
Many western states rely on the Ogallala Aquifer, outlined in this figure, to provide water for agriculture. However, this aquifer was fed by glaciers more than 10,000 years ago and has a very slow recharge rate—just 0.02–6 inches (0.5–15 centimeters) a year. Currently, human activities are drawing this resource down faster than it can be replenished. 
Adapted from McGuire (2004).




Contaminant Plume 



Streams and 
Rivers 

Presenter Notes
Presentation Notes
FIGURE 7.8  Lotic Ecosystems  
Ecosystems in flowing water such as rivers and streams are known as lotic ecosystems, and the zones of these systems are categorized primarily by differences in the flow of water.




Watersheds





Mississippi
River 

Missouri
River



Dry Run Creek

• 15,177 acres 
• Four main branches
• 30 miles total

• 14 urban
• 16 rural 

• Max. Relief = 150 ft
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Ponds and Lakes 

Presenter Notes
Presentation Notes
FIGURE 7.7  Lentic Ecosystems  
Lakes and ponds are known as lentic ecosystems, and they can be understood as a series of zones characterized by the distance from shore and the extent to which sunlight penetrates the water.




Presenter Notes
Presentation Notes
FIGURE 7.6a  Lake Formation  
(a) Glacial lakes, such as the Great Lakes, were formed when continental-scale glaciers retreated, gouging and moving Earth to form basins that filled with water.




https://droughtmonitor.unl.edu/CurrentMap/StateDroughtMonitor.aspx?IA

Presenter Notes
Presentation Notes
FIGURE 7.18  Keeping Track of Drought  
On any given day, the US Drought Monitor identifies areas of the country facing prolonged periods of dryness. Note that on this day, portions of the Southwest, Oregon, California, and even Hawaii have some drought conditions.


https://droughtmonitor.unl.edu/CurrentMap/StateDroughtMonitor.aspx?IA




Point Source Non-Point Source 

Contamination

Presenter Notes
Presentation Notes
FIGURE 7.14  Point-Source and Nonpoint-Source Water Pollution  
Water pollution is often categorized by whether it comes from (a) a point source (a single identifiable source such as a pipe) or from (b) a nonpoint source (such as runoff) that enters water in a more diffuse way.




Cuyahoga River
1868, 1883, 1887, 
1912, 1914, 1922, 
1930, 1936, 1941, 
1948, 1949, 1951, 
1952, 1969



Cuyahoga River
August, 2020 



• Iowa Officials Find Animal Parts 
Strewn Across 2 Fields

• Environmental officials are considering 
what actions to take against a 
southwestern Iowa feedlot after 
finding animal parts and the contents 
of slaughtered cattle stomachs strewn 
across two open fields.

• By Associated Press, Wire Service 
Content March 11, 2021, at 3:45 p.m. 

Pottawattamie County, Iowa

https://www.usnews.com/topics/author/associated-press
https://www.pottcounty-ia.gov/


Presenter Notes
Presentation Notes
FIGURE 7.15  Eutrophication  
(a) Eutrophication is a process often triggered by excessive inputs of fertilizers into aquatic environments. 
(b) The rapid growth of plant matter in the water eventually reduces the amount of dissolved oxygen available to organisms in the water.










Fish Kill Event - East Nishnabotna River

• 265,000 gallons of liquid nitrogen
• 800,000 fish dead over a 60 mile length of the river  
• $2 to 5 per gallon $530,000 to $1,325,000 

• Over flow shut off valve not installed? $12 part
• https://programs.iowadnr.gov/fishkill/Events/1045

https://programs.iowadnr.gov/fishkill/Events/1045


https://www.nytimes.com/2024/03/29/us/iowa-spill-fish-kill.html

https://www.nytimes.com/2024/03/29/us/iowa-spill-fish-kill.html


IWILL competes with NoWill?
• Lawmakers approved the creation of the Natural Resources and Outdoor 

Recreation Trust Fund in 2008 and 2009. The next year, Iowa voters amended 
the state’s constitution to include a framework for the fund: The next time 
the state passed a sales tax increase, three-eights of a cent of the tax would 
go toward water quality, outdoor recreation and wildlife conservation.

• Statewide voter support: 2010 - 63%  , 2021 – 70% 
• The issue: Iowa hasn’t passed a statewide sales tax increase since then, 

leaving the fund empty for over 19 years and counting… 
https://www.iowapf.net/iwill/ , 
https://www.inhf.org/what-we-do/conservation-policy/iowas-water-and-land-
legacy/

2025 Will to Kill 

https://www.iowapf.net/iwill/
https://www.inhf.org/what-we-do/conservation-policy/iowas-water-and-land-legacy/


Summary 

• Scale – Agriculture & Urbanization development outpace Conservation
• Not sustainable 

• Regulations and enforcement 
• Voluntary is not working 

• Education and awareness 
• Making progress, but not enough

• Must work with…
• politicians/leaders
• city planners/managers 
• developers/builders 



Extra Resources 
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