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The issue I studied is water management.  The science related to this is the Hydrologic Cycle, porosity of materials, and how denser materials sink, hydrodynamics, chemistry (the diffusion of salt water into fresh water), and geology.

The specific environmental issue is the use of water, which is a critical issue for highly developed areas like California, and specifically how that water is managed.  Over-consumption of water can deplete the groundwater in the aquifers, so knowing the consequences of doing so and ways to minimize or reverse it are very important.  The specific question is “How can groundwater be artificially recharged?”

Sakthivadivel, R. & Chawala, A.S.  (2002).  Artifical Recharging of Groundwater: An Experiment in the Madhya Ganga Canal Project.  Water Policy Briefings, 1. IWMI-TATA Water Policy Program.

R. Sakthivadivel is with the International Water Management Institute, and A.S. Chawala was with the Water Resources Development and Training Centre of the University of Roorkee, India.  Both authors can be presumed to be authoritative and knowledgeable.

They describe a 10-year experiment in Uttar Pradesh where water was run into unlined canals during the wet season (the monsoon season) as well as during the dry season.  The water seeping from the canals acted to recharge the aquifers, and could then be pumped up and used to irrigate a post-monsoon crop, as well as restoring the levels of groundwater to a more consistent level.  The average groundwater level rose 5.5m as a result of this experiment.


The point of view is from an independent research institution attempting experiments in improving water management and economics in a very poor country.  The intended audience is anyone interested in improving water management.  The article appears to be written at a high-school graduate reading level.


There are many areas where topology will not permit dams and other methods of water storage.  The authors describe a simple and cost-effective way of managing water for the economic and environmental benefit of the people of India.

Groundwater.  Retrieved May 16, 2003 from the Washington State University Center for Environmental Education Web site:  http://ceed.wsu.edu/watersheds/Watershed_Education/groundwater.htm


The specific authors of this material are not listed. The article discusses what groundwater is, what happens when it is removed, what happens when it is contaminated, and ways to recharge it, including dams.  It discusses the hydrologic cycle, and different “zones” of groundwater, as well as how the “residence time” of water can be anywhere from days to thousands of years.  It also discusses the problem of salt-water intrusion into fresh-water aquifers.

The viewpoint is that of educators attempting to inform the reader about groundwater-related issues.  The level of reading appears to be at the high-school level.

This article provides a good overall summary of the issues related to groundwater.

Pliakas, F; Diamantis, I; & Petalas, C. (2001).  Saline water intrusion and groundwater artificial recharge in East Delta of Nestos river (Greece). 7th International Conference on Environmental Science and Technology. Ermoupolis, Syros I. Greece, Sep 03-06, 2001. Proceedings. Volume 1. Vol. 2, pp. 719-726. [Proc. Inter. Conf. Envir. Scie. Tech.].

No information is available about the authors, but if they were published in a peer-reviewed journal, they are presumably authoritative.  The authors investigated artificial recharge of groundwater in the delta of the river Nestos in Greece, specifically trying to prevent salt-water intrusion.  They studied the crops used in the area, the geology, the hydrologic regime, and the groundwater quality characteristics.  This information is relevant to the research question, because they attempted exactly the question we are attempting to answer.


With only an abstract available, it was not possible to ascertain the level of reading difficulty.  The intended audience is presumably the scientific and environmental communities.



It is interesting to note how groundwater recharge to help prevent salt-water intrusion is a problem of global proportions.  Even half a world away from the Monterey Peninsula, many of the fundamental environmental issues remain the same.
Durham, Bruce; Rinck-Pfeiffer, Stephanie; & Guen, Dawn.  (2003).  Integrated Water Resource Management –– through reuse and aquifer recharge.  Desalination.  152, 333-338.
The authors work for various water supply and filtration companies across the world.  The article discusses ways to handle increased water demand.  Overuse of water causes problems with shortages of water available for both humans and agriculture.  The article discusses sustainable and economically feasible ways to increase the amount of water available and replenish groundwater supplies, including injecting municipal wastewater for repelling salt-water intrusion and indirect use as a supply of potable water.  This is directly related to the question of recharging groundwater supplies.


The intended audience is anyone involved with water management issues.  The information is written at a high-school graduate level, and is from the perspective of people involved with water-management and supply issues.


Seventy-five to eighty percent of the potable water supply for Orange County is through reclaimed water piped into injection wells, as they also attempt to reverse salt-water intrusion of up to 8km from the coast.  Clearly, the technology and science presented in this paper is already having an effect on life in California, and is important to the whole state.

Groundwater Recharge.  Retrieved May 16, 2003 from the University of Alaska Southeast, Alaska Training & Technical Assistance Center Web site:  http://www.uas.alaska.edu/attac/ampdf/activity14.pdf
The University of Alaska Southeast (UAS) Environmental Technology Department in Sitka used a grant from the National Science Foundation (NSF) to develop learning modules for rural high school students to learn concepts related to village sanitation.  The specific authors of this activity are not specified; John W. Carnegie, Ph.D. was the Principal Investigator.  If the principal investigator is a Ph.D. and the NSF funded the project, the presumption is that the author knows the material and that the activity is accurate and useful.
The learning outcomes from this activity are: “recognize the features of a cross-sectional groundwater model; define and use terms associated with groundwater; describe how groundwater aquifers are recharged; discuss how water moves from recharge to discharge areas; discuss the connection between surface and groundwater; describe how ground surface contamination can affect groundwater; and identify potential sources of groundwater pollution.”

The activity has a section for teachers and a section for the high school students performing the activity.  The reading level of difficulty appears to be appropriate for high school graduates and high school students, respectively.

This activity directly teaches students about how groundwater flows, how it can become contaminated, how it is discharged and how it is recharged.  This activity directly relates to the question of how groundwater can be recharged.

An excellent and well-written activity that makes groundwater movement clear, and that would also be fun to do. 
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