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“If the wars of this century were fought over oil, the wars of the next century will be fought over water.” 

- Ismail Serageldin, VP World Bank, 1995
“There is enough for everyone’s need. There is never enough for everyone’s greed.”

- Gandhi
INTRODUCTION
Water scarcity is a world-wide issue and will affect an increasing number of people as the world population grows from the current 6 billion to 9 billion by mid-century. U.N. studies indicate that 2.7 billion people will face severe water shortages by 2025 if consumption continues at current rates.
 Not only sheer population growth but also urbanization will strain water resources.  While historically more people have lived in the countryside than cities, that trend has been changing, and by 2020, urban dwellers will outnumber their rural counterparts.
  As a result of this population density, municipalities will have increasing difficulty providing sufficient amounts of water to their residents.
Texas’s situation mirrors that of the world at large. Its population is expected to nearly double by mid-century, from 20.8 million in 2000 to 39.6 million in 2050. More and more people are moving to the cities. Urban and rural centers will clash over allocation of water resources; in fact the growing urban demand for water will be one of the greatest challenges facing Texas in the future.
  The future living standard for Texans, particularly those in the arid western part of the state, will depend largely on the availability and affordability of water.  
Though the water cycle continuously renews fresh water supplies on earth, water is a finite resource. Like the world at large, Texans must learn to use existing water supplies more efficiently and sustainably. 
THE PROBLEM:
A. Generally
During the period from 2000 to 2050, total statewide demand for water in Texas is expected to increase 18 percent, from nearly 17 million acre-feet in 2000 to 20 million acre-feet in 2050.
 In this same period, water supplies from existing sources are expected to decrease 19 percent, from 17.8 million acre-feet to 14.5 million acre-feet. Nearly 900 cities (representing almost 40 percent of the state’s projected population) will need to reduce their water demand.
 

Texas receives its water supply chiefly from two sources: surface water and groundwater.
  These sources are hydrologically connected, but nonetheless treated by Texas law as separate. Surface water is subject to a mix of riparian and appropriation doctrines; groundwater is subject to the rule of capture (see below). Recently, groundwater has supplied 58 percent of water use while surface water has accounted for approximately 42 percent.

Both groundwater and surface water sources are decreasing. Total current groundwater availability is assessed at about 14.9 million acre-feet. This availability will decrease to 13.1 million acre-feet by 2050 because of projected decreases in availability in the Ogallala, Gulf Coast, Hueco-Mesilla Bolson, and Carrizo-Wilcox aquifers.
  
Texas currently has approximately 14.9 million acre-feet of total surface water available, but only 8.6 million acre-feet may be currently used because of restrictions in infrastructure capacity, water permits, and contracts.
 Water supplies from existing surface water sources are expected to decrease 18 percent, from around 8.6 million acre-feet to 7 million acre-feet in 2050, if conveyance systems remain unchanged and contracts that expire during the 50-year planning horizon are not renewed. In 2050, total surface water available is projected to decrease to approximately 14.4 million.  
While water supplies decrease, demand is expected to increase. Per capita demand averaged across Texas in 2000 was 181 gallons per day while conservation measures aim to reduce that number to 159 gallons per day by 2050.
 In addition to conservation, increased efficiency in delivery of water, especially for agricultural uses, is critical to Texas' water future. Some water quantity too is lost to pollution. Therefore, measures to promote good water quality have the affect of supporting water conservation efforts as well.
B. Water Uses

Water use can be divided into three main categories: agricultural, municipal, and industrial. Historically, agricultural use has accounted for the greatest use in Texas. Within the next 50 years, however, municipal use will overtake that of agriculture. 

In the past decade, with respect to surface water, estimates indicated that the three main uses were broken down as follows: agriculture, 51%; municipal, 26%; industrial, 23%. By the year 2050, municipal uses will jump to 47% of surface water use, agricultural uses will drop to 22%, and industrial will rise to 31%.
 
Similarly, estimates regarding ground water use indicate that agricultural has accounted for 80%, municipal 15%, and industrial 5% of demand. In 2050, agricultural use will account for 59% of groundwater demand; municipal, 30%; and industrial, 11%.
Some say that urbanization, market forces and technological improvements will reduce the water needs of agriculture, thus making additional water available to cities and, perhaps, increase in-stream flow.
  Market forces are already leading to the transfer of water from agriculture to cities. 
C. Water Distribution 

Discrepancies in water fall across the state merit consideration for water policies. Texas is located in a transition area between an arid west and a relatively wet east, divided in effect by the hundredth meridian. Rainfall variations across the state are great, and surface water, fed through precipitation, is generally abundant in the eastern third of the state. By contrast, in the western part of the state, underground aquifers are slower to replenish, and they have been drawn down significantly in the last several decades by more efficient extraction methods.
D. Groundwater and the Rule of Capture
In 1904, the Texas Supreme Court adopted the English common law rule of capture to regulate groundwater. Such a rule permits unregulated pumping of groundwater by landowners. Despite attempts to address problems raised by this rule, the Legislature has been unable to restrict groundwater extraction explicitly; rather, with SB 1, they have created groundwater conservation districts (GCDs), in which local people can set pumping guidelines. Currently, there are approximately 80 groundwater districts, and in some of those districts, the rule of capture has been modified. In the future, the groundwater districts will need to be more aggressive in planning efforts.

Texas Land Commissioner Jerry Patterson has stated that the rule of capture is “not suitable for the 20th century.” He has come under criticism, however, for negotiating a deal to lease 355,000 acres of state-owned land in far West Texas to Rio Nuevo Ltd. for water mining. Many are concerned about the accuracy of the science in determining the amount of water available to be leased; Commissioner Patterson has stated that no lease will be signed until questions are answered. 

This trend of commercial mining of ground water for commercial sale to cities, ranchers and others is a growing one in the West.  
E. The Rio Grande 
Currently, the U.S. withdraws about twice the amount of water from the Rio Grande as Mexico: the U.S. diverts about 2.6 billion m3 of water, and Mexico, 1.2 billion.
 The TWDB projects that, by the year 2040, the Rio Grande and its associated tributaries will be unable to meet all the demands placed on it by users on the U.S. side of the border. The shortage will heavily affect agricultural users, but the four largest Rio Grande basin cities (El Paso, Laredo, McAllen and Brownsville) will also present water planning problems. 
Under international agreements, Mexico has agreed to release an annual average of 350,000 acre-feet of water a year to southern Texas. Mexico is obligated to send the flows north in exchange for 1.5 million acre-feet of water from the Colorado River in the American Southwest. Until recently, Mexico wasn't releasing the full annual allotment, accruing a debt of 1.3 million acre-feet of water over a decade. Mexico has claimed inability to release the full allotment due to drought. Since Vicente Fox took office, Mexico has begun to release the minimum requirement. Estimates indicate that Texas farmers have suffered nearly a $1 billion loss from the lack of water since 1992.
In 1999, for the first time, the Rio Grande did not reach the Gulf of Mexico.

F. Instream Flows
In 2003, responding to an attempt by the San Marcos River Foundation (SMRF) to obtain a water right to maintain stream flows in the Guadalupe River Basin, the legislature enacted S.B. 1639. S.B. 1639 attempted to prevent the TCEQ from issuing new water rights for instream flows but allowed the agency to approve conversion of existing rights from consumptive uses to instream uses. S.B. 1639 also established the Study Commission to examine all possible options for protecting flows, including presumably the issue of water rights for such purposes. The Study Commission is to issue a report by December 2004.
It is worth noting by way of comparison that in Colorado (and a number of other western states), instream flow use is now considered a beneficial use. That is, instream water rights are recognized in some form. The Colorado Water Conservation Board (CWCB) oversees a water rights acquisition program for the protection of instream flows. Colorado does not allow private entities to hold water rights for instream purposes, yet private nonprofits called ‘conservation trusts’ are buying senior water rights and converting them to instream flow (“minimum flow”) rights. 

G. Current Texas Policies

The Texas legislature recognizes that Texas is at a crossroads with respect to their water issues. In 1997, with the passage of Senate Bill 1, the legislature moved towards a water planning process which involves both state actors and the public. Towards this goal, SB 1 created regional water planning groups (RWPGs) to prepare plans for their respective regions; RWPGs were required to include representatives of the public, counties and municipalities, local industries, river authorities, and environmental interests, and develop plans to conserve water and meet future needs. After reviewing these plans, the TWDB adopted a comprehensive plan for the state.
The TWDB’s plan to meet state water needs was published as Texas Water – 2002 and is often referred to as the 2002 State Water Plan.
  Demand reduction is to be achieved, under this plan, through conservation and reuse. Conservation is seen as a critical element, since most of Texas’ conventional fresh water supplies are developed. Because agriculture currently accounts for about half of the state water demand, efforts are being focused on assisting farmers with maximizing irrigation efficiency. Constructing reservoirs is not viewed as a viable option, as it has been in the past. 
Recently there have been congressional efforts to address specific aspects of water conservation. For example, graywater - defined as the wastewater from washing machines, showers, and sinks - can be reused, and a law was passed requiring TCEQ to establish minimum uses of graywater by 2004.
  Leaks in water systems can be a source of water loss, and retail water utilities are now required to file audits every 5 years on water losses in their systems.
 
Some also advocate desalinization, water marketing, and precipitation enhancement. Governor Perry introduced a desalinization initiative in 2002. As a result, a large-scale seawater demonstration project was developed. Currently, there are more than 100 desalinization projects underway in Texas, treating brackish groundwater, and they are producing water for industrial and municipal uses. Texas congressmen are interested in desalinization as a solution to water scarcity; in House Bill 1370, they directed the TWDB to extend their research of seawater desalinization.
 
There is some support for water marketing in Texas. There are some laws in place, however, to protect basins of origin from being pillaged of their water resources. Because of these protections, it is likely transfers will be nearly impossible in arid areas, though probable in eastern basins where water is plentiful.

Some proponents believe utilizing rainwater domestically can be water-saving. TWDB staff provides information to interested consumers on rainwater harvesting.
The Senate Select Committee on Water recently met to set an agenda which will ultimately inform the 2005 legislature’s approach to state water management. The committee is charged with examining a broad range of issues relating to the management of both surface and ground water, including the rule of capture, inter-basin transfers, monitoring desalination plants, the regional water planning process and water rights.
 
SOLUTIONS:
I. Use less water and use existing water supplies efficiently. 

Municipal, agricultural and industrial water users should adopt aggressive water conservation practice, both on large and small scales. Conservation measures should focus on both residential and non-residential users, utilize pricing mechanism that reflect the true value of water, and ensure the implementation of water-recycling technologies, as well as better designed communities. Effective water reduction techniques for residential users include both indoor and outdoor measures, like special shower heads and eco-friendly landscaping practices.
The need to conserve water in the home is critical, yet decisions by individual homeowners account for a much smaller fraction of water use. Agriculture accounts for roughly 80% of water consumption, and agricultural practices need to be assessed in light of conservation needs. Growing water intensive crops in arid areas should be re-evaluated, as well as the government subsidies that make such practices possible. The use of inefficient mechanisms by corporate agribusiness for watering their crops – ditches, large spray devices – should be replaced with water saving techniques, like drip irrigation.
Conservation measures should be promoted, both restriction and incentive-based, as the optimal strategy for achieving balanced water budgets. Approaches to consider:
*farmers and irrigation districts need to have access to low-cost investment funds to modernize their irrigation systems;

*cities need to upgrade their distribution systems to reduce waste and leakage;

*cities need to become more aggressive in developing incentives for water conservation among municipal users;

*irrigation districts and cities need to partner so that cities can help with up-grading irrigation systems and receive in exchange the water that is saved. Two irrigation districts in the LRGV have developed such city partnerships. More might be learned from evaluating the experience of Los Angeles and San Diego in collaborating with irrigation districts in California.
II. Use surface and groundwater sustainably. 

Water should be taken from rivers and pumped from underground sources only as fast as rainfall can replenish them. The Ogallala, Gulf Coast, Hueco-Mesilla Bolson, and Carrizo-Wilcox aquifers are being depleted. The Rio Grande does not reach the gulf. Policies should recognize that water is not an unlimited resource and should reflect the necessity of preserving water resources for future use. 

“Sustainable use” criteria should be established to protect water resources. Growth and development should be tied to the availability of water.

III. Keep rivers flowing. 

Water planners and managers should make sure that enough water remains in rivers and streams to keep Texas rivers flowing. While there is recognition of the need to leave some amount of water in the waterways, Texas is behind other states in implementing this goal. To date little has been done to identify baseline instream flows. 
Criteria should be established for interbasin transfers that ensure they do not adversely affect the natural flow or habitat source of water.
Water planners should also ensure that enough fresh water reaches coastal bays and estuaries to maintain their productivity as fisheries and as wildlife habitats. 

IV. Protect wildlife habitat. 

Water management decisions and new water development projects should avoid or minimize adverse impacts to wildlife and wildlife habitat. Our ecosystem is interrelated, and the pollution or extraction of water affects the wildlife dependent upon it. Humans are in turn affected by loss of fish populations and animals. Protecting our water also means protecting our ecosystems. 
V. Save tax dollars. 

Water planners should make sure that new water development projects are cost effective by carefully weighing the costs and benefits of the proposed project and alternatives. For example, desalinization plants are costly enterprisers, and they should be evaluated among other alternatives.
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