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Energy Alternatives 

All forms of power produced are transformable into  
mechanical or electrical power and vice versa 



Physical Geography of Water Cycles 

 
Source:  http://www.physicalgeography.net/fundamentals/8b.html 



Water at the Earth’s Surface 

Reservoir Volume (cubic km x 105) Percent of Total 

Oceans 1370 97.25 

Ice Caps and Glaciers 29 2.05 

Groundwater 9.5 0.68 

Lakes 0.125 0.01 

Soil Moisture 0.065 0.005 

Atmosphere 0.013 0.001 

Streams and Rivers 0.0017 0.0001 

Biosphere 0.0006 0.00004 



Surface Water Flows as Monitored by USGS 

Each tan dot signifies a daily measurement below normal flow; each red 
dot signifies a flow at that gage lower than 90 percent of  flows in the 
historic record for that gage on that day of the year.  Source: USGS  



Sources of Fresh Water 

Whatever the source, the desired product is fresh, potable 
water.  All energy alternatives produce power; there is no 

molecular substitute for water. 



Safe Water in Southern Sudan 

This safe borehole well and pump were constructed by an NGO.  Nine of 
10 people in S. Sudan have no access to safe drinking water; to obtain 
safe water, women must walk long distances daily.  



Drylands as Global Sites of Conflict 
As of 2000, Drylands constituted 41.3 % of Earth’s surface and were home for 
34.7 % of Global population.  Red triangles mark on-going violent conflicts in 
Drylands in 2007.  Source: Sachs, Commonwealth Fig. 5.1 (2008) 



A Convenient Unsafe Well in Northern Neck 
Approximately 3,486 household wells (1,559 in Lancaster County and 1,927 in 
Northumberland County) are in use  that were built before the Health 
Department instituted stricter safety standards for the construction of large-
diameter bored water table wells.  Source:  http://www.saifwater.org 



Groundwater in confined aquifers is a  
Non-Renewable Resource:   

Recharge requires millennia  

Source: Fletcher, SOC Website (2010) 



Virginia’s Geologic Provinces 

All Virginia Provinces Encompassed by Diocese 

Source:  The Geology of Virginia.  
http://web.wm.edu/geology/virginia/?svr=www 



Middle Potomac Aquifer 
Changes in Water-Level: 
Pre-Development - 1980 

 

Darkest areas of chart represent 
declines in water-level greater than 
100 feet 

 

The white space in the middle of the 
chart just north of  bottom dark 
orange area (West Point, Va.)  is 
Virginia’s Northern Neck. 

 

The space is white because no 
monitoring wells existed to estimate 
the 1980 water level 

 

Source:  USGS, Scientific Investigations 
Report, 2007-5247 (2008), Fig. 30 . 



Middle Potomac Aquifer: 
Changes in Water Level: 
1980 -2000 

 

Dark Yellow regions of chart represent 
declines in water-level of another  
40-60 feet 

 

The white space in the middle of the 
chart just north of  bottom dark 
orange area (West Point, Va.)  is 
Virginia’s Northern Neck. 

 

The space is white because no 
monitoring wells existed to estimate 
the 1980 water level 

 

Source:  USGS, Scientific Investigations 
Report, 2007-5247 (2008), Fig. 31 . 

 



Global and Virginia Water Supply 
Threats Compared 

Threat to Water Supply Global Virginia 

Population Pressure Especially severe in Sahel 
(> 1.1 billion population) 

Coastal Plain is area of 
most rapid growth 

Drought Desertification in Sahel 
and elsewhere 

Recent Southeast drought 
affected Virginia 

Cross-Border Issues Sahel, India-Pakistan,  
Israel-Syria, Israel-Jordan 

Bay pollution flows from 
States with no economic 
stake in its health 

Surface Water Pollution Unregulated Mining, 
Agriculture, Industry, 
Wastewater Disposal 

Coal mining, Agriculture, 
Industry, Residential abuse 
of chemicals 

Depletion of Aquifers Mexico City, Jordan 
American Southwest 

Grandfathered, 
unregulated uses exceed 
regeneration rate 

Groundwater Pollution China Shale mining(“fracking”) 



“Our Threatened Water Supply” 

• Conference Summary and Program Materials 
http://caringforgodscreation.net/Water_Ministry/ 

• Program Materials on Website: 
– Rochester:  Earth’s Fresh Water 

– Kudlas: Virginia’s Water Quality and Quantity 
Management 

– Fletcher: The Struggle for a Sustainable Water Supply 

– Water Conservation Tips 

 
Convened at St. James the Less, Ashland, Va., September 18, 2010 

 



The “Anthropocene Era” 

• Paul Crutzen, Dutch Atmospheric Chemist: 
awarded Nobel Prize for his discovery of 
“Ozone Hole” at South Pole in 1970s 

• Crutzen contends that Holocene Era has 
ended; name he proposes for new era reflects 
dominant role that mankind has assumed 
since the 18th Century Industrial Revolution 



A Garden “Paradise”:  Egypt, Persia, the West 
Tradition of enclosed gardens originated in arid and semi-arid lands.  Reflects 
determination to make nature more livable than nature as experienced 
unbound.  Enclosure and symmetry as central garden elements. 



A Garden in East Asian 
Tradition: Saiho-ji (c. 1339) 

Major designer of Saiho-ji was Abbot 
Muso, who placed many of the rocks. 

 

Inspiration for gardens in this tradition 
has been to create an impression of 
the nature that was being lost through 
expansion of the lands in cultivation.  
Techniques employed to create a 
sense of wilderness and dramatic 
landscape in a confined space. 



Ethical/Moral Implications of 
Anthropocene Era 

• Systems have “Tipping Points” 

– Measurements incomplete 

– Gaps in what can be measured 

– Measurements difficult to reconcile 

– Divergent disciplinary viewpoints 

• Sin in its epistemological aspect is implicated 
as well:  Our vision may be clouded by what 
we wish to see and not see. 



Four Levels of Moral Engagement 

• Mindfulness: A feature of spiritual discipline 
that has evolved in many faith traditions  

• Statistical Morality:  The aggregate effects of 
many small steps 

• Social Justice (Amos): Differential deprivation  
and impacts as aspects of social justice 

• Stewardship of Creation (Leviticus; Job):  Earth 
itself and the planet’s “best life” 



Mindful Engagement in  
a Market-Driven World 

• With few (disturbing) exceptions, modern 
societies are not command economies  

– Ecological damage  in modern command 
economies has been worse 

• Markets and ethics must work in conjunction 
with regulation 

 



Moral Engagement as a Complement 
to Market Mechanisms 

• Mindful early adoptions of promising 
technologies to demonstrate sustainability 

• Challenging and reorienting mental maps:  

• Reconciliation of human rights and economic 
priorities, e.g., guaranteeing safe drinking water 

• An ethical foundation for laws and regulations: 
necessary for enforceability; basis for questioning 
both existing legal principles, water rights, and 
market functioning, water pricing signals. 



Interactions of Water and Energy 
Production 

Sources Streams & 
Rivers 

Shallow 
Wells 

Aquifers Rain 
Storage 

Gray Reuse Treated 
Sewage 

Brackish & 
Ocean 

Coal • • 
Clean Coal • • • 

Oil • 
Natural Gas • 
Geothermal • 

Nuclear • 
Hydro 

Electric 
• 

Biomass • • • • • • • 
Wind 

Solar 

Ocean 



SOC Action Framework for Water 

• Diocese:  Enhance and publicize program 
resources for mindful stewardship 

• Parishes:  Model mindful water use; 
incorporate mindful stewardship in programs 

• Households and Citizens:  Take steps in homes 
and communities to support mindful 
stewardship and institutional action 

• Committee:  Outreach to parishes and support 
for Diocese stewardship programs 



SOC Website: 
http://caringforgodscreation.net/default.asp 

 

Tal Day, Vice-Chair 
htfairfax@yahoo.com 

703 861-9504 
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