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Savings at home
__________________________________________________

The Past/Present/Future of Residential Water Conservation
By: Daniel F. Freedman
Critical Planning

“The people are like water and the ruler a boat. Water can support a boat or  

overturn it.” William Shakespeare

Throughout the history of California, the story hasn’t been much different. 

Much as boats float on unpredictable seas, Californian’s have long drank from 

unpredictable rivers. California’s Mediterranean climate and erratic weather 

patterns have long made it difficult for Western civilization to drink freely. 

According to Mark Reisner, the Los Angeles river was often known to lay dry 

many months, only to wake up in a floods recorded to stretch miles across. 

Almost overnight, floods from the Los Angeles River would turn the barren and 

dry Los Angeles basin into lush wetlands.

When the Los Angeles region was first settled by the Spanish 
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missionaries, water and water resources often created some of the most complex 

problems the missions had to face; the problems were not only of scarcity, but 

also of flash flooding and pollution.  Eventually, the missionaries were forced to 

create an intricate system of laws and regulations attempted to assure at least 

the minimal water availability during scarce months.

When manifest destiny began to reach high gear, problems with California 

water only escalated. Increased pressures on the already limited water supply 

began to increase from multiple sectors. Most infamously, rivers and streams 

were captured for hydraulic mining operations in the Sierra’s. Down stream the 

water was left so polluted it was often no longer drinkable. In urban areas such 

as  San Francisco, Sacramento, and Los Angeles, rapid increases in population 

quickly forced municipalities to seek new sources; all the while, the agricultural 

sector was booming quickly and requiring increasingly vast amounts of water and 

resources to develop irrigation systems. 

In California today this history is not forgotten, and  billions of dollars have 

been invested in helping to assure water will flow up hill if necessary. Through the 

development of an elaborate water system consisting of aquifer pumping, 

aqueduct development, damning, and storage, water in California has been 

quickly acting to tame it’s waters. 

Just a quick glimpse at the water resource map of California tells an 

amazing story. From Hetch-Hetchy in the north, to the Mulholland Aqueduct in 

the South, California has created one of the most elaborate and intense water 

management systems in the world. 
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What the map does not show is the looming reality that new water projects 

have become so expensive that the chances of further developing new large 

scale reservoirs or aqueducts is slim to none. In addition to the mere financial 

and physical barriers, environmental regulatory barriers have been erected over 

the past thirty years that have forced project planners to more heavily investigate 

the costs and benefits of any proposed project. This increased planning has also 

created a certain level of transparency through the EIR process which has made 

public scrutiny and controversy much more common.

Now, the days of large scale water projects seem to be over for two main 

reasons. First, the state is running out of places to put new projects: 98% of 

California's rivers already have some form of dam or diversion in place. Second, 

costs—both environmental and economic—have skyrocketed. Leaving it 

extremely unlikely that Southern California's growing population will see its need 

for water met by another California Aqueduct. This leaves the state with a 

dilemma: if we can't store or divert more water, and if increases in population are 

inevitable, then where is Southern California's future water going to come from? 

The Pacific Institute, a Northern California think tank, offered a deceptively 

solution in their recent report, Waste Not, Want Not: why doesn't Southern 

California just waste less?

A History of Neglect?

The people at the Pacific Institute are hardly the first to recognize that the 

problem of water is one of increasing demand and limited supply.  In her book 
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The Last Oasis, Sandra Postel proposed a series of policy reforms built around a 

more market-oriented pricing system for water. She argues that inefficient and 

wasteful uses of water are fueled by a system that has devalued water as a 

commodity. “Modern society,” she says bluntly, “has come to view water only as a 

resource that is there for the taking... [and that] masking scarcity (has been the) 

principle aim of water development” (Postel 18)

The perceived lack of scarcity leads the public to uses water inefficiently, 

because most people don’t realize that more water used today may mean less 

water available tomorrow. And the lack of scarcity is itself the product of water’s 

being under-priced; generally water resources are not managed in a way that 

accounts for all the true costs of water consumption. When water is priced 

appropriately, however, it used more efficiently, and conserved. 

California’s biggest consumer of water is its agricultural industry, which 

has long received water at prices far below market cost, and which—perhaps 

unsurprisingly—has been historically reluctant to conserve. California’s cities, 

which pay more for their water, have been more willing to conserve. Postel 

shows that reasonably simple solutions can help both farmers and cities 

conserve. For example, the Southern California Metropolitan Water District 

(MWD), which represents urban interests, offered to pay for conservation efforts 

in the agricultural sector, so long as the cities received any water that was saved. 

The farmers agreed, and by lining irrigation canals and carrying out other 

conservation projects, the MWD was able to acquire a 100,000 acre-feet of water 

at a price “far lower than MWD's best new supply option (Postel 174).”
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What led to the devaluation of water in the first place? How did we arrive 

at a state where massive farms in the desert get water at below-market prices? 

One of the best (and certainly the most entertaining) places to find the answer is 

Mark Reisner’s Cadillac Desert, a comprehensive and rollicking history of water 

development in the west, and the role of federal agencies in subsidizing it. 

Reisner describes the almost-frenzied competition between the Bureau of 

Reclamation and the Army Corps of Engineers as the two agencies surveyed 

every valley, every canyon, and every river for opportunities to build dams.

The two agencies would give away huge parcels of land, then develop 

massive irrigation projects with federal money. When the projects were complete, 

the agencies would  provide water at pennies to the dollar. In some cases, the 

Army Corps would sometimes developed dams under the guise of flood control; 

when they did this the water collected could be dispensed for irrigation at no 

charge to the farmers.

 The Bureau of Reclamation employed similar tricks. Although it could not 

give water away, it could—and did—undercharge farmers by purposefully 

underestimating the  farmers’ “ability to pay.” As a result, the money earned from 

agricultural users did not even cover the cost of a dam’s maintenance and 

operation. To add to this, the Bureau did not charge any interest to the capital 

costs that were to be repaid by the farmers, “a subsidy worth a couple billion 

dollars in its own right.” Other tricks the Bureau used to help the farmers included 

writing off some project costs as “beneficial to wildlife”, and selling them power 
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for a fraction of the cost. Even without the interest subsidy, Reisner writes, “the 

effect of everything, according to the economists, is that a few thousand farmers 

will, over the course of fifty years, receive a billion and a half dollars of taxpayer 

generosity that was never supposed to be theirs (Reisner 483).”

Such a massive edifice of subsidies and new construction is no longer 

sustainable, if it ever was. In Waste Not, Want Not,  the Pacific Institute makes a 

renewed demand for the employment of market and technology based 

conservation measures. Pricing water properly and planning for conservation, the 

institute argues, will not only improve efficiency but also provide a source of new 

water to provide a thirsty California.

  

“Our best estimate is that one-third of California’s current urban water use – more 

than 2.3 million acre-feet (AF) – can be saved with existing technology. At least 

85% of this (more than 2 million AF) can be saved at costs below what it would 

cost to tap into new sources of supply and without the many social, 

environmental, and economic consequences that any major water project will 

bring.” 

Conservation vs. Efficiency

Before one can attempt to explain the potentials of water conservation, it 

needs to be made clear what water conservation really is.  Most understand that 

conservation involves using less of something, or at least using something within 

limits. 
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Generally, when the public is asked to conserve something, they most 

often understand it to mean reduce their usage. Where the twist enters is with the 

term efficiency and its relation to economics. While conservation may generally 

mean to reduce, is does not explicitly create guidelines on where to reduce too. 

Upon considering the idea of maximum efficiency, it changes the term 

conservation to a method of reducing use of something without losing any 

economic benefits from its use; or more basically, getting the same benefit output 

while using even less input.

According to the Pacific Institute, many other methods of understanding 

conservation exist. Conserving to a point of economic efficiency requires the 

consideration of investments and costs. If these are taken into account then 

reaching conservation levels should occur where the cost of reducing demand is 

equal to the cost of adding to the supply. 

Productivity is also an important indicator for improved conservation. In 

improving productivity, the success of water conservation can be broken down 

into monetary values. Mostly applying to commercial and industrial sectors, when 

a product requires an input that has a set cost, efficient conservation could be 

found at the point in which a firm attains the maximum amount of economic gain 

from a certain amount of the input.

The Approach

Due to the fact that the idea of water conservation can take on so many 

different forms, the approaches to achieving conservation can vary widely, 
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especially among differing sectors. In considering how to increase conservation 

and efficiency, the Pacific Institute argues that it is important to understand the 

different factors that can influence the success of conservation. 

Economic Factors

Assuming that humans and businesses act rationally and are seeking to 

minimize their costs, water pricing can be an extremely important factor in 

spurring conservation practices. Pricing can be important in two ways. First, the 

price of water itself can influence the level of demand. When the price is high, 

people will automatically make efforts to reduce excess water usage. Oppositely, 

when water is inexpensive, the incentive to conserve is minimized. 

The second important factor for pricing, is the price of conservation 

technologies and practices. Washing machines for example have a high fixed 

cost, but a fairly reasonable marginal cost of use, this makes it hard for a person 

to see the price benefit of buying a new expensive low-flow washing machine to 

save money through long term water conservation. To solve this dilemma, water 

municipalities have been offering rebates on conservation technologies. Even 

further, many water districts offer free water conservation technologies such as 

low-flow showerheads and faucet regulators. 

Technological Factors

Another big factor that influences the development of further water 
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conservation practices is the availability of technological resources. This exists 

on two levels, first the availability of technology, and secondly the existence of 

such technologies. 

In some cases, water conservation technologies exists and have proven to 

be effective, but are purely just not available to people for whatever the reasons. 

Most often it’s because of a products perceived high fixed costs outweighs the 

perceived long-term savings. Other times though, it can be cultural and political 

factors that can curtail the use of conservation technologies. The imperial valley 

in particular is a great example of where political and cultural differences have 

acted as a deterrent for implementation of conservation technologies. Farmers in 

the Imperial Valley fear that if they prove they can achieve greater productivity 

with their water usage, that the government might take that as a sign to reduce 

their allocations. Just the fear of losing their traditional allocation has been 

enough to dampen any consideration for conservation. 

The second factor is as simple as whether or not the technology even 

exists and if money is being spent on researching these technologies. 

Bioengineering for example has been a contentious industry from the onset for 

theoretical and religious reasons. For practicality reasons though, bioengineering 

has the proven to have the potential to drastically increase productivity of plants 

while actually reducing the amount of required water. If regulatory agencies were 

to end the practice of growing GMO’s, those possible benefits would be lost.

Regulatory and Educational Policies
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No matter the price of water or the cost to reduce usage, sometimes 

conservation practices will never succeed in the absence of clear regulations or 

knowledge. In urban areas where water appears to flow freely from faucets, 

education is an important part of conservation. In California, water education has 

been stepped up heavily in the past 20 years. School children are taught early in 

school about the meaning of a drought and the importance of water conservation. 

Huge publicity programs are put on by water districts to assure there users know 

of the resources they have available and the technologies that exist. Programs 

like H2ouse.com seek to take the homeowner room by room to discover how 

they can increase their water efficiency and reduce usage by significant levels.

Sometimes though, knowledge and rational thinking alone may not be 

enough to properly influence the publics behavior. In such cases, regulatory 

bodies must take charge and create sound policies that create required 

conservation measures. For example, the federal government has required that 

new toilets sold in the United Sates to have a maximum flush volume of 1.6 

gallons per flush. The benefits of such a regulation have proven to be enormous, 

while a negative backlash has been almost non existent.                 

                         

Indoor Water Use, Past, Present, Future 

Indoor Water Uses

Of all the sectors of urban water usage, the residential sector is the 

biggest user of water. In addition to this, the residential sector also proves to 

have the most opportunity for water savings. In total, the urban areas in 
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California use approximately 2.3 million acre feet to meet their domestic needs. 

Previous projections expected this number to be as much as 30% higher if not for 

the implementation of successful conservation measures. As for potential savings 

in the future, the Pacific Institute believes that conservation methods as they 

exist today, if used properly, could reduce residential consumption by another 

40%.  In the following section the biggest indoor residential water uses will be 

broken down by use and then analyzed for their potential for future conservation. 

Toilets

Toilets, which consume the most water inside the home, prove to be one 

of the best opportunities for conservation. According to the Pacific Institute, toilets 

use anywhere from 28 to 40 percent of indoor residential water, which makes it a 

high priority target for conservation. Many technical advances have contributed 

greatly already. Previously to 1980, toilets flushed down an average of 6 gallons 

per flush (gpf), further advancement lowered it to 3.5 gpf, and finally the 1992 

National Energy Policy Act reduced the maximum gpf to 1.6.  

For increasing conservation, three major opportunities exist for increased 

efficiency. First, although many big strides have been made to replace older high-

flow toilets, in California over seven million still need to be replaced. In addition to 

this, further conservation could be achieved by switching older toilets with the 

new dual flush toilets that have separate flushes for liquids and solids. Secondly, 

toilets are often extremely susceptible to heavy leakage through deteriorated 

flappers. By actively eliminating these leaks, substantial water savings could be 
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recovered. Lastly, no flow toilets have proven to work effectively, and could prove 

to be another opportunity for eliminating water altogether from the process of 

flushing waste. 

Showers

As the second largest user of residential indoor water, showers also have 

a great potential for water conservation. According to the Pacific Institute, 

showers use about 22 percent of all indoor home water, and has already been 

tapped for savings by federal regulations. The 1992 National Energy Policy Act, 

which reduced the flow of toilets, also required showerheads to have a maximum 

flow of 2.5 gallons per minute (gpm). The resulting savings difference is 

amazingly significant. On average, a 2.5 gpm showerhead uses 17 gallons less 

water per shower than a 5 gpm shower, which yearly equates to savings of over 

4000 gallons a year. ( Pacific 2003)

An external benefit that is gained by reducing flows, is energy 

consumption. If shower flow is reduced, then that reduces the amount of water 

that energy intensive water heaters must heat. 

Washing Machines

Washing machines also have been found to have great potential for water 

savings. Residential washing machines, which use about 330,000 acre feet per 

year, have also been targeted by the state for regulation.  Signed in 2002, the 

California legislature passes a bill that would require all washing machines sold 
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after 2007 in California use a maximum of 9.5 gallons per cubic foot of laundry 

down from the average water factor of 13.3. 

Until then, increased penetration of efficient machines can create 

extensive savings. Water efficient machines have shown to reduce usage as 

much as 40 to 50 percent. In addition, considering the energy needed for heating 

water, efficient machines have also been found to reduce energy usage by 

between 50 and 65 percent.  

Other Savings Opportunities

Dishwashers, while only a small fraction of total indoor water usage, could 

still have a significant impact on water conservation if new highly efficient 

machines were adopted on a large scale. According to the Pacific Institute, 

energy efficient machines would have reduced the water consumed by 

dishwashers in the year 2000 by more than 50 percent. Faucets have also had 

their flows regulated by the federal government in order to increase conservation; 

as of  1994, faucet flow rates were capped at 2.5 gpm. As for quantifying the 

savings, faucets have proven to be tricky because of it’s wide range of uses. For 

example, a faucet with reduced flow rate doesn’t save any water when it is being 

run to fill a pot to a set point, but could produce savings when a person leaves 

the faucet running as they brush their teeth.

In many cases though, significant water savings could be achieved by 

simply fixing peoples leaks. In most homes, water used by leaks generally 

averages to around 5 to 13 percent. Many extremes exist though; Some homes 
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have such heavy leakage, that their water consumed through leaks is greater 

than water consumed through all faucets. It has also been found that leak rates 

differ greatly from house to house, because often times very few houses can be 

responsible for a majority of leaks. In most cases, the heaviest amount of water 

lost through leaks was due to toilets. 

Outdoor Residential Uses

Along with indoor uses, residential outdoor uses consume vast amounts of 

water every year. While precise estimates vary widely due to complications found 

in available data as well as a high level of variability among households, it is 

generally believed that outdoor uses consume about 50 percent of all water used 

by residences is used outdoors; some residences, depending on location, have 

been shown to use up to 70 percent of their water outdoors. These uses vary 

pretty significantly, but the most common use is for landscaping purposes. Of that 

70 percent, their exists enormous potential for savings, under some 

circumstances, the outdoor water uses can be almost eliminated with no loss of 

aesthetics or functionality. In the following section, I will describe some of the 

available methods for conserving outdoor residential water by looking three 

significant determinants; education, technology, pricing.

Education

In general, homeowners would prefer to spend less money on water if 

they could still reap the same benefits. In California, many homes are 

landscaped with non-native plant species that require heavy and consistent 
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watering, and often times these homeowners are not aware that replacing their 

landscaping with more drought resistant species can produce significant savings. 

Often times these drought resistant species require a fraction of the water in 

order to supply an equally appealing aesthetic. In fact, choosing specific drought 

resistant species with a level of concern for water savings has been shown to 

have the most significant outdoor water savings of any other conservation 

method. 

Other educational elements also play a large roll. Awareness of seasons 

and annual water cycles can help homeowners manage their irrigation systems. 

One experiment found that simply monitoring the scheduling and hardware of an 

irrigation system can quickly reduce outdoor water consumption by as much as 

20 percent.  

Education has another significance. As I will show below, many extremely 

efficient conservation technologies exist, but many people are not aware of them 

or are not interested in investing the time to use them properly. Providing pricing 

incentives and educational opportunities can aide in educating homeowners and 

irrigators on simple methods that have shown clear savings. 

Technology

There are many technological advances that have made outdoor water 

irrigation systems extremely efficient. The consideration is choosing which tools 

to use and when to use them. Some tools are  extremely simple and provide 

modest savings, while other may be expensive and provide large percentage 
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savings. Inexpensive tools such as soil moisture monitors are cheap and easy to 

find, but require a certain amount of training to operate effectively. Simply 

monitoring irrigation timing to soil moisture can provide modest levels of 

conservation. Even simpler, rain monitors that shut off irrigation systems 

automatically require no maintenance and can produce up to 10 percent savings.

Other technologies require a bit more consideration, but can produce 

substantially more savings. Some irrigations can be set up with sensors 

strategically placed to automatically read soil moisture levels, and apply water 

only when needed and where needed in the landscaped area. This technology 

can create savings of about 30 percents and once installed requires little 

maintenance. Beyond this, some infrastructure upgrades are required. Drip 

irrigation, which can be expensive to install, is also the most efficient water 

delivery method today. It has been proven to can increase irrigation efficiency by 

up to 50 percent. 

Lastly, two options exist to achieve up to 100 percent savings. First, 

homes can be outfitted with gray water systems that recycle indoor water for 

application on outdoor landscaping. Second, homes can catch the water that 

runs off the roofs during high rains in barrels or catch basins, and apply the water 

to landscaping when most needed during extended periods of no rain.

One other extremely exciting new product that is expected to produce 

significant savings on a greater scale are new irrigation systems that are 

connected via satellite to a weather station. From the information gathered at the 

weather station such as humidity and temperature, a signal is sent to the 
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irrigation system which tells it when to run and when to turn off. While this 

technology is still new and rare, it could have produce amazing results especially 

when incorporated into multiple large new residential developments.

Pricing

While pricing doesn’t necessarily conserve water in itself, it can have 

significant effects on the consumption levels of residences. Often times, no 

matter how efficient the technology has become, or how educated a homeowner 

may be, if the owner does not see the impact of excessive water use on their 

bottom line, the incentive to conserve vanishes.

Pricing schemes have proven to work effectively. In times of sever 

drought, increased price rates during peak usage times can help force residents 

to decease waste and unnecessary uses. In addition, multi-tiered pricing 

schemes, that charge different rates for certain volumes consumed can be very 

effective at getting homeowners to try and reduce at least to the lower tier.

More specifically for landscape purposes, something as simple as meters 

dedicated to outdoor water use creates the option for water suppliers to charge 

differing rates for water used indoors compared to water used outdoors. This can 

have a significant impact on water usage patterns especially in dry desert climate 

regions where landscapes are sometimes inappropriately planted with water 

intensive flora. 

Conclusion
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When it comes to civilization and water, people must practice conservation 

and be aware of the limitations imposed by the natural environment. As long as 

society continues developing and populations grow, conservation will only 

continue to grow in importance. The Pacific Institute makes it clear that with finite 

and limited sources of fresh water, our best resource for supplying urban area’s 

with more water, may be in the urban area’s themselves. By improving 

productivity and efficiency, pricing strategically, and through technological 

innovation, water once wasted down the drains can now be used at a fraction of 

the price of tapping a new aquifer.

The key to bringing residential conservation to it’s true potential in the 

future is through providing homeowners and residents a means to an ends, and 

then an incentive to reach those ends. To really go for the gold, efficient and 

complicated technologies such as drip irrigation and grey water systems should 

be built into all new homes standard, while this may raise the initial purchase 

cost, the increased initial cost would probably be recovered over time through 

lower water bills. For older homes rebate programs should continue to grow and 

be advertised to an even greater extent. For more modest goals, simply providing 

free replacement toilet bowl flappers, discounted soil moisture testers, or even 

planting guides for drought resistant landscapes can continue to help advance 

conservation. 

With everyday that passes, the population of California grows, and with 

every day passed, the importance of water conservation is elevated that much 

more, and as we progress and our economy grows, we must continue to look at 
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how we use our resources and with what level of efficiency; chances are, the 

harder we look the more we will find.


