Introduction.  Wake up.  Turn on the bathroom faucet.  A few drops of murky, brownish liquid trickle out.  You forgot.  Your street has water service only on even-numbered days of the week.  Today is the 3rd.  

Try to imagine living under such conditions.  Few things could wreak greater havoc on an urbanized society.  Yet it could happen right here – right in our city – if our state and local officials fail to take reasonable measures to equilibrate water usage with water supplies. 

In the autumn of 2010, a developer named iStar Financial, Inc. announced its intention to build a planned community of 1,135 homes, to be called Ponte Vista, in San Pedro, California.  In terms of its size, Ponte Vista is modest.  Indeed, the Los Angeles Planning Commission is currently reviewing a proposal to construct a tract of 21,000 new homes in Newhall Ranch.  (Palmbeck).  Yet, as if we need to be reminded that one branch of government often fails to communicate with another, officials continue to advise residents that Southern California remains in the grip of a water crisis and that they must continue to restrict their water usage.  The discordance could not be more obvious.  Where will the water come from to serve those who move into these new homes?  How can local officials contemplate permitting the construction of more homes when, by enacting water restrictions, they reveal they cannot provide all the water which their citizens otherwise want?        
Background.  Los Angeles sits between a desert and the Pacific Ocean.  Despite having the largest body of water on Earth at its doorstep, this area possesses far less fresh water than it uses.  It must import roughly 85 percent to meet its citizens’ needs.  (2005 UWMP, p. ES-7).  Putting to one side the environmental damage (which would be a suitable subject for another paper), the cost of doing so is extremely high.  A vast complex of aqueducts, dams and other public works has evolved to extract and deliver the water.  It is estimated that nearly 20 percent of energy produced in California is consumed to move water around the state.  (Palmbeck).  To maintain this system and upgrade it to meet future needs requires not only the investment of enormous sums but planning decades ahead.  In fact, as you read this, officials are putting the finishing touches on their plans for the year 2035.  (2010 Draft UWMP, p. ES 2-14).  “Paper water” – water which may be available under a best-case scenario – will not suffice.  (Plambeck).  Rather, the need for plans based upon realistic projections is paramount.  
Los Angeles is the midst of a water crisis.  The dawn of the new century marked the first of several drier-than-normal years which stretched through 2007.  (2010 Draft UWMP, p. 3-4).  Though precipitation levels then increased a bit, reservoirs and groundwater stores remain low; and the 2010-2011 rainy season is expected to be drier than normal.  (Emily Green).  Local governments imposed water restrictions in 2009.  Though a few voices were raised in protest, fewer still posed a simple, basic question:  how could local officials contemplate issuing permits to build new residences while at the same time implementing a variety of restrictions on water usage by existing residents?  This anomaly has yet to be addressed.  That it remains unanswered is shocking.   

The Los Angeles Department of Water and Power (DWP) estimates that the average single family residence consumes 350 gallons per day.  (2005 UWMP, p. ES-3).   This is a very significant number.  Predictions about future water use and in turn about what needs to be done to supply those needs are based in part upon it.  Much of the focus of this paper involves examining the reasonableness of that number as well as other projections which the department makes.  
Method.  Families living along the Southern California coast were polled regarding their water use.  Their homes are scattered across the service areas of six different water utilities.  Each of those companies keeps and updates records regarding its customers’ usage.  The companies’ websites or their bills contain this information.  (An example of the data available about a participating family from one of these utilities, California Water Service Company, is attached as Appendix A to this study.)   

Sixteen families, living in West Los Angeles, Redondo Beach, Palos Verdes, Long Beach, La Canada, Huntington Beach and Aliso Viejo allowed their usage to be reviewed.  These families ranged in size from five members down to a single, retired adult.  Three homes have in-ground pools; one has a Jacuzzi.  One is occupied by active Sierra Club members, who have re-done their yard with drought-resistant plants.  In terms of water usage, little seems to set this group apart from the area’s millions of other residents.  (A table summarizing the data collected appears as Appendix B.)         

Results.  The 16 families polled used an average of 0.5271 acre-feet per year (AFY) since January 2006.  Average use varied widely among them from 0.1791 to 0.9829 AFY – not surprising, given the difference in family size and the presence of at least one family so deeply committed to the cause of conservation (family #10 on Appendix B).    Standard deviation is 0.2712 AFY.  An acre-foot equals 325,851 gallons.  The average single family usage, cited by the DWP of 350 gallons per day, translates to 0.3921 AFY.  The shortfall is not insignificant.  The difference amounts to nearly 44,000 gallons per year per household – or about 700,000 gallons per year (more than 2 AFY) for just those households in the study. 
Discussion.  The results of this poll suggest problems with the DWP’s projections.  Additional research reveals other and still greater problems with them.  Perhaps the most glaring is the estimate itself.  The United States Environmental Protection Agency has determined that the average family uses more:  400 rather than 350 gallons per day.  (“Water Sense”).  The experience of households which participated in this study would indicate that the EPA’s number is closer to the mark.  Still other questions about the DWP’s estimates concern both the availability of water and future needs. 

Availability.  Southern California relies upon three major sources for its fresh water:  Colorado River, Northern California rivers and groundwater.  (2005 UWMP, p. ES-7).    
Colorado River.  The Colorado River is the largest river in the Southwest.  Its waters have long been used and coveted by those in the region.  Not surprisingly, claims to its waters were a continual source of friction among the 7 states in the river’s basin (Utah, Wyoming, Colorado, Nevada, California, Arizona and New Mexico).  In particular, downstream states, such as California, feared that the upstream states would undertake projects which would restrict the river’s flow or otherwise impair their access to the river’s waters.  (Hundley, p. 54).  

Following World War I, a commission was convened under the directorship of then-Secretary of Commerce Herbert Hoover to address those fears.  Its members undertook to study the river and ultimately produced an agreement called the Colorado River Compact of 1922 which sought to allocate the river’s water among the above-named 7 states plus Mexico.  (Hundley, p. 2).  California, by far the most populous of these states, was ultimately granted the largest allocation:  4.4 million AFY.  (Hundley, p. 304).  

It was not enough.  California’s population soared in the years that followed.   Eventually, it found itself meeting more of its water needs by buying surplus water from other states to the compact.  However, their growth, especially the growth of Nevada and Arizona, has largely eliminated that source.  In 2003 the 7 signatory states executed the Colorado River Qualification Settlement Agreement in which California agreed to limit itself to the original allocation of 4.4 million AFY.  (“California Drought,” p. 16).    

More recently studies have raised serious questions about the 1922 commission’s conclusions.  Records of rainfall and river flow available to it were spotty and often unreliable.  Plus they dated back only about 100 years.  (“California Drought,” p. 7).  Later scientists developed tools to analyze other evidence which spanned longer periods. Patterns of tree growth in the basin proved to offer the best information.  Using such data, scientists have pieced together a picture of precipitation in the Colorado River basin which goes back to 762 C.E.  Their findings are disquieting.  Drought conditions have been the norm in the basin for long periods throughout the last 1200-plus years.  The two decades before the 1922 compact happened to be among the wettest in its history.  (“California Drought,” p. 37).  In other words, those who drafted the compact based their allocations upon much-too-optimistic assumptions about supplies.

Northern California Rivers.  Over-estimating the amount of water that can be taken from the Colorado River is not the only problem, however.  Typically, Northern California rivers provide about 30 percent of Southern California’s water needs (2010 Draft UWMP, p. 1-18).  However, a growing body of evidence indicates that level of use is not sustainable.  There are reports of so much water being extracted from them that streams run backward and of migrating fish being drawn into and killed in the pumps.  (Plambeck).  Populations of many fish species, such as Chinook salmon and delta smelt in the Sacramento delta area, are rapidly declining.  (Plambeck).  Not surprisingly, residents in those areas have grown increasingly reluctant to allow their environment to be further despoiled by surrendering ever more water to those in the southern part of the state.  One consequence of their unrest has been a series of lawsuits which have recently resulted in substantial, judicially mandated restrictions of the removal of water from the area.  (2010 Draft UWMP, p. 1-18).     
Groundwater.  Large aquifers lie beneath Southern California.  They provide approximately 15 percent of Los Angeles’s total water supply.  (2005 UWMP, p. ES-7).  However, as we are repeatedly reminded, they are vulnerable to pollution.  (Vives).  What is more, rising sea levels can lead to salt water intrusion into them.  (Keller, p. 430).  
More insidious, the presence of so much groundwater can provide a false sense of plenty.  Aquifers can be tapped even during periods of drought to make up for shortfalls in imported water.  But they cannot be drained indefinitely.  Like the bank account of a customer saving for a rainy day, these reserves aren’t bottomless.  They have to be replenished.  Years in which this can occur will be fewer and drier according to newer studies.  In 2007, the Intergovernmental Panel on Climate Change (IPCC) issued its “fourth assessment.”  Among its conclusions are that the Earth’s climate is changing and that we can expect wet extremes and dry extremes to become more severe in passing years.  In particular, the IPCC foresees that the northeastern part of the United States and much of Canada will experience more precipitation.  However, the American Southwest is likely to get less.  (“California Drought,” pp 25-26).  In short, those years in which Southern California will need to draw down its groundwater supplies are likely to increase, while the years in which they can be re-charged will be fewer.  
Needs.  Not only are the DWP’s assumptions about future supplies pushing the envelop of optimism, but its assumptions about future needs are subject to substantial doubt.  As already noted, its use of the 350-per-gallon-per-day-per-household figure appears to understate real usage by a significant amount.  Additionally, department projections assume household size will decline over the next few decades – from 2.91 to 2.57 members – so that consumption per household will fall.  (2005 UWMP, pp ES-2 to ES-3).  They further predict that the number of households living in single family residences will decline in relative terms while more people will move into apartments and other higher-density housing, which tend to use less water.  (2005 UWMP, p. ES-3).  And they assume that a variety of conservation measures and technology will result in people using less water in the future.  (2005 UWMP, p. ES-12).     

None of these assumptions is certain, however.  Indeed, each is suspect.  Family size may decrease.  Or not.  Multiple generations of family members may choose to live together more often than they do now, so that we find more people residing in the same household.  

Living in high density housing may become increasingly common in the future.  It is far from clear that it will.  It seems just as likely that people will prefer to live in their own homes with buffers of lawn or open space between them and their neighbors.  

Likewise, advances in technology may help save water.  This could just as easily be called the “Waiting for Superman” solution.  Since we’re not sure what these advances might be, it is impossible to determine their impact.  It’s hardly the stuff upon which to predict a society’s need for such an important commodity.  What’s more, there is no reason to believe that all technological advances will have the effect of reducing water usage.  While you’ve been reading this, a young entrepreneur might have been mulling over the concept for a new product – something akin to the in-ground family swimming pool or electric dishwasher – which will become a must-have item and cause the demand for water to spike.       

Conclusion.  Water is one of life’s most basic needs.  Promises.  Questionable assumptions.  Paper water.  They are not substitutes.  Securing adequate supplies of it requires careful planning.  This in turn must be based on projections that are realistic – not something that might come to pass if all the pieces fall into place just so.  The stakes are too high.  Southern California’s supply of water is not increasing.  To the contrary, considerable evidence suggests it will trend downward.  Yet our existing population imposes enormous stress on it.  Substantial doubts must therefore be raised whether usage at current levels is sustainable.  Permitting construction of new residences – whether 1,135 or 21,000 or one in number – and thereby encouraging more water-consuming people to move into the area is unfathomable.  If we allow it, future generations may well damn us as shortsighted and greedy.  As they face ever-greater restrictions on their water use, they will have good cause.  
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