
Chapter 13 
Water Resources

Case History 
Long Island, NY 

Low relief island created from glacial till.  
Millions of residents and more visitors.  
Limited rainfall, limited recharge, limited groundwater. 
Pumping of groundwater leads to saltwater encroachment 
    …from both sides.  
Western end of island polluted from industry. 
Landfills on WLI mean water comes from upstate



Water 
A Brief Global Perspective 



Surface Water 

Surface Runoff & Sediment Yield



Factors Affecting Runoff and Sediment Yield

Geologic -  Rock-soil, clay-gravel,  
Topographic - Relief - steeper means more runoff 
Climactic - episodic-regular rains 
Vegetation - decreases runoff, increases recharge and evaporation, blocks rivers,  
Animals - grazing increases runoff 
Land use - cities and industrial farms increase runoff.  

Eager Beaver?



Groundwater

What Increases Groundwater Recharge? 
High or low relief? 

Soil type - clay or sand, gravel or rock?  
Amount and intensity of precipitation? 

Lots or little vegetation? 
Natural or disturbed?

(Losing)

(Gaining)





Groundwater Supply U.S. Geological Survey's (USGS) map of groundwater depletion. Image Credit: USGS

Interactions Between Surface Water and Ground Water Karst Topography

Sinkholes



July 27, 2015 A sinkhole is seen on the shore of the Dead Sea in Israel. The 
Dead Sea is shrinking, and as its waters vanish at a rate of more than one 
meter a year, hundreds of sinkholes, some the size of basketball courts, are 
devouring land.

https://www.youtube.com/watch?v=ifqOiBL82L4 

http://blog.azgs.arizona.edu/blog/2018-08/earth-fissure-undermines-houston-avenue-apache-junction-arizona 

https://www.sciencealert.com/hong-kong-haiting-hall-tiankeng-sinkhole-china-huge-cave-hall-complex 

On 9 Aug. 2018, ~ 2 inches of rain fell on Apache Junction in northern Pinal County. An 
existing earth fissure there reopened and undermined a section of Houston Avenue that 
had collapsed in the summer of 2017.  



Karst Topography Issues  
dumping into sinkholes. 

collapse 
drying up of springs 
and… (next page)

https://onlinelibrary.wiley.com/doi/abs/10.1111/gwat.12862

Desalination Water Use

Off-stream - water is removed and used 
In-stream - navigation, recreation, dams 

Dams create issues, too.  
   Changing ecosystem 
   Blocking sediments 
   

Edwards Aquifer, Texas



Who wins? 
Overuse 
Pollution  
Downstream users

The CA Office of Environmental Health Hazard Assessment issued an advisory for any 
fish caught in the All-American Canal. Why?  Elevated levels of Hg, PCBs, and Se.

Arizona’s CAP 24.3 percent of the power produced at the non-
federal Navajo Generating Station, Navajo 
Project. The agreement also includes the 
delivery of power and energy over the 
transmission facilities to delivery points within 
the Central Arizona Project service area.

The CAP project brought river water to Tucson successfully, but the initial 
implementation was a "debacle." The river water had a different mineral 
mixture and flow pattern from the aquifer water, stirring up and dislodging rust 
in city water mains and house pipes. By the end of 1993, the city of Tucson 
paid about $145,000 to install filters in 925 homes, lost about $200,000 in 
revenues by adjusting water bills, and paid about $450,000 in damages 
claimed by homeowners for ruined pipes, water heaters, and other 
appliances. The city returned some houses to ground water, but problems 
remained. Zinc orthophosphate was added to coat the pipes and prevent the 
rust from dislodging, but the return to groundwater removed the zinc 
orthophosphate. The solution was an EPA-funded 'blended' water system, 
including automatically monitoring water quality throughout the city, and a 
website to report the water quality to the public without intervention by the 
City Water Department.





That translates to an average of 95 L of water to produce 1 
kilowatt-hour of electricity.” 

 - Tamim Younos, Water Resources at Virginia Tech.  

Electricity Generation from Thermal Plants and Water Use

https://spectrum.ieee.org/energy/environment/how-much-water-does-it-take-to-make-electricity

https://iamahoneybee.files.wordpress.com/2010/04/ng-hidden_water.jpg



https://en.wikipedia.org/wiki/List_of_countries_by_meat_consumption 

https://www.eenews.net/stories/1060110247

It was 'Land of the Free.' Then the water disappeared.



https://www.scientificamerican.com/article/western-drought-ranks-among-the-worst-of-the-last-millennium/

Western Drought Ranks 
among the Worst of the 

Last Millennium
As temperatures warm, it becomes more likely the drought will 

match past “megadroughts” for length as well 
•


