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Executive Summary

Sustainable Use of Water
California Success Stories

Executive Summary

The intense political and legal battles that have characterized California water policy through-
out the 20th century have not ended—nor are they likely to end in the near future. But unexpect-
edly, with little fanfare or attention, California is moving toward more sustainable water manage-
ment and use. Tn 1995, the Pacific Institute published California Water 2020: A Sustainable Vision,!
which presented a positive vision of where California water resources could be in the year 2020
and a detailed analysis of how to get there using existing and proven economic incentives, efti-
cient water technologies, and innovative governmental and non-governmental management prac-
tices. That analysis offered compelling support for the argument that alternative approaches to
water planning and use can be—and have been—very successful.

As a follow-up to the 1995 report, the Pacific Institute now offers Sustainable Use of Water: Cali-
fornia Success Stories: 28 successful, informative, and educational examples of collaborative water
planning, effective institutional and governance structures, intelligent
use of technology or economic incentives, and environmental protection

and restoration in areas where deadlock and litigation used to be the ' The intense political and legal battles
norm. that have characterized California water
These “success stories” identify, describe, and analyze examples of policy throughout the 20th century have
sustainable water policies and practices in the state (see Figure ES-1 for not ended—nor are they likely to end in
county locations of case studies) and show water managers, policymak- the near future. But unexpectedly, with
ers, and the public how to move California toward more equitable and little fanfare or attention, California is
efficient water management and use. As we stated in our 1995 report, moving toward more sustainable water
long-term sustainable use of water does not require drastic advances in _ management and use.

technology or heroic or extraordinary actions. Instead it requires an

ethic of sustainability and the will to continue expanding positive trends

that are already underway. These “success stories” offer lessons for the rest of us—lessons about
what works and why, and how we might begin to solve our other water problems.

The 28 success stories described here are the tip of the iceberg. In communities around the
state, smart and committed individuals and groups are getting together to take water policy into
their own hands. The result is a growing movement away from state or federally sponsored pro-
grams and policies and toward regional and local watershed and community actions, though sev-
eral successful state and national activities are also described here. As a result, official state water
policies now often lag behind—rather than define—the state-of-the-art. The official California
Water Plan, for example, fails to acknowledge these many successful activities or to incorporate
them into its projections for California’s water future. Integrating the lessons learned from these
success stories into long-term policy and planning could lead (o a very different California—one
where efficient, equitable, and sustainable water uses are the norm, rather than the dream.

In compiling these 28 stories, several common themes and factors for success became clear. We
describe these lessons and offer some common-sense recommendations for others interested in
emulating the successes described here.

! Gleick, P, Loh, P, Gomez, S., and Morrison, J. 1995. California Water 2020: A Sustainable Vision. Pacific Institute Report,
Pacific Institute for Studies in IDevelopment, Environment, and Security, Qakland, California.
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Lessons and Recommendations

The most successful water projects have individuals and groups with dif-
ferent agendas working together to meet common goals.

Almost all successful water projects brought competing and conflicting stakeholders together

Official state water policies now often
lag behind —vather than define—the
state-of-the-art. The official California
Water Plan, for example, fails to
acknowledge these many successful
activities or to incorporate them into its
projections for California’s water futuve.
Integrating the lessons leaned from
these success stories into long-term poli-
cy and planning could lead to a very
diffevent California—one where efficient,
equitable, and sustainable water uses
are the norm, vather than the dream.

in cooperative arrangements. Cooperation, rather than confrontation, led
to an understanding of different points of view and a willingness to
explore compromises and creative solutions that benefited all parties,
Nearly every successful partnership had an individual or individuals
strongly committed to the project. In many cases this leadership was
vital for managing any stakeholder conflicts that did arise and keeping
the project alive.

0O The effort to split water stakeholders into “special interest
groups” should be resisted.

0 All critical water planning and decision-making efforts need to
invest sufficient time and effort into assuring that all stakehold-

ers are identified and brought into the process as early as possi-
ble.

Existing technologies for improving water-use efficiency and for cleaning
wastewater have enormous untapped potential. Smart water policies will
unleash this potential.,

With little notice, a wide range of new technologies has been developed and made available for
using water more efficiently, for reducing overall water needs, or for cleaning contaminated water
to permit its reuse. These technologics, including low-flow toilets, faucets, and showerheads, etfi-
cient washing machines, drip and precision sprinkler irrigation, reversc osmosis water purifica-
tion systems, and others, are changing the face of California water. As a result, per-capita water
use in California has begun to drop and appears likely to continue to decrease, even as our econo-

my grows.

0 Industry, public agencies, and governments need to continue to invest in and support
research and development of water-efficient and water-treatment technologies.

Q Demonstration programs, technical assistance, and education programs that introduce
water users to existing technologies and their effective application should be adequate-
ly funded and expanded.

Q Financial incentive programs should be implemented to assist with conversion to and
adoption of new technologies,

Regulatory incentives and motivation are effective tools. Smart regu-
lation is more effective than no regulation.

Despite recent anti-government rhetoric, even among government officials and agencies, there

Xiv



Executive Summary

is a critical role for federal, state, and local regulatory actions in helping move toward sustainable
water management and use. Many of the success stories described here were encouraged by regu-
lations that protect drinking water or groundwater quality, or reduce threats to remaining natural
ecosystems.

0 Regulations and standards should be considered important components of water policy
reform.

0O Policymakers and the public should continue to look for effective regulatory tools in
the water area. Such tools should be designed with flexibility in approach.

The power of the proper pricing of water in California is underestimated.

The old sayings “there is no free lunch” and “you get what you pay for” apply to California's
water situation. Inexpensive water only appears inexpensive. It often carries high or hidden costs
for the citizens of California. Many of the following success stories repeatedly show that prices of
water and water services play a major role in decisions about water use, investment, and behav-
ior. Experience also shows that implementing proper pricing policies takes careful thought, prepa-
ration, and consumer education.

0O Water providers should adopt prices that better reflect the costs of service, including
capital costs and environmental costs.

Q water retailers should adopt pricing structures that encourage efficient nse of water.

Economic innovation leads to cost-effective changes.

In addition to effective regulatory tools, a new set of economic tools can influence California
water management and use. Several cases studies described here were successful because they
used new approaches to water pricing, low-interest loans, smart rebates, and appropriate cost
sharing. In general, sending the right price signals to water users leads to more cfficient water
allocation, use, and management, while making tunds available for capital investments can lead
to the rapid adoption of new technologies. Most successful projects secured funding from a broad
array of sources—federal, state, and other public and private sources.

QO Water agencies should adopt strategies that reduce economic risks associated with sus-
tainable water projects.

0 Governments and others need to be willing to fund and share in the economic risks of
projects with multiple benefits.

In the water area, ignorance is not bliss. The more water users know
about their own water use and the options and alternatives available to
them, the better decisions they make.

As in most areas of public policy and interest, lack of information (or failure to disseminate
that information), hinders rational and effective action. In case after case reviewed here, the avail-
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ability of good information was critical to making good decisions. The more individuals and
groups know about water, including the nature of supplies and demands, water quality, water
laws and prices, and so on, the better are their choices and decisions. When farmers or landscape
managers know how much water is in their soils, what the weather may do, and how effective
their irrigation systems are, their use of water becomes much more cfficient, When water districts
or industries know how much water they use, where wasteful uses are occurring, and what new
technologies are available, water-use efficiency rises dramatically,

U Gaps in water data and information must be filled by more active water information
programs,

0 Available water data and information should be made more widely available. Existing
cost-effective programs, such as CIMIS, should be expanded.

“Waste not, want not.” The potential for improving the efficiency of water
use is greatly underestimated.

Growers are producing more crops, or generating more income for every acre-foot of water con-
sumed by installing precision irrigation equipment. Industry is increasing economic output while
decreasing total water use by auditing and modifying production processes. Water use in the
home is dropping, even while income and populations are growing, through new technology and
proper home water management. In the classic cartoon, trying to put more water into a bucket
with thousands of tiny holes doesn’t make as much sense as trying to plug the holes. Efforts to
patch those holes are beginning to pay off, although there is still plenty of patching to he done.

U Comprehensive water-use efficicncy programs are needed for all sectors, as fundamen-
tal components of water policy efforts.

Q Existing voluntary conservation programs should be expanded in scope and their
implementation accelerated.

Environmental and economic goals are increasingly being recognized as
compatible rather than conflicting.

For some water policymakers, meeting ecological water needs is thought of as a “win-lose” situ-
ation: water used to protect the environment or tisherics must be “taken” from another user.
Growing experience—as shown in many of the stories here—shows that this doesn't have to be the
case. We are finally realizing that if we do not protect California’s natural resources, such as our
fisheries, our economy suffers as well. Among the most interesting examples in this report are
“win-win” situations, where environmental and other water needs are simultaneously being met.
Cleaning and recycling wastewater to meet clean water goals is increasingly meeting cnvironmen-
tal water needs. Agricultural goals and environmental goals can also be effectively integrated.

O Manage agricultural lands to improve wildlifc habitat, reduce agricultural water
requirements, and improve air and water quality.

Q Include agricultural values in environmental restoration efforts. This will work most
effectively when environmentalists and growers work together.
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Executive Summary

0 Urban water agencies must also consider the upstream and downstream environmental
impacts of their activities. Cooperative actions with other users can increase environ-
mental benefits.

In sum, many in California are moving toward a more sustainable water future, with little fan-
fare or notice. One of the reasons so many successful activities are underway in California is the
serious pressure that exists on the state's water resources and the great competition among differ-
ent users for limited water supplies. These pressures, as unwanted as they may be, serve to stimu-
late innovation and new thinking. In the end, therefore, we can take some consolation from the
old adage “out of adversity, comes strength” and add the observation that out of competition and
disputes over California water can come innovation and progress.
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The Success Stories

Chapter 1:
Marin Municipal Water District’s Innovative Integrated
Resource Management Program

The Marin Municipal Water District has implemented a comprehen-
sive integrated resource management plan that links phased develop-
ment of new water supply to a sophisticated demand management pro-
gram, Through its conservation and water recycling programs, the Dis-
trict has stabilized demand at close to 1980 levels (despite a substantial
increase in population), and has not yet had to implement the third
phase of its supply plan, which includes building a major new pipeline.
By tying new supply to demand management, the District relies first on
the proven conscrvation capabilities of its customers, and avoids incur-
ring the financial and environmental costs of new supply until such
development can no longer be avoided.

Chapter 2:
Promoting Conservation with Irvine Ranch Water District’s Ascending Block
Rate Structure

Experience is showing that creative thinking about water rates and prices can have a major
effect on water use and efficiency. In 1991, Irvine Ranch Water District (IRWD) replaced its flat
rate-per-unit charge with an innovative ascending block rate structure. IRWD's rate structure rep-
resents an aggressive approach to promoting conservation, has formed the foundation of a larger
water conservation program, and is regarded as a long-term watcr management tool. As a result of
its programs, IRWD has seen a significant drop in per capita water use.
Chapter 3:
Effective Public Participation in the Rate Setting Process:
LADWP Blue Ribbon Committee on Rates

Most people think that water rates are solely designed to serve the
revenue needs of a water agency. We now understand, however, that
such rates also have implications for equity (who pays and how much)
and water conservation (sending signals regarding water use and reflect-
ing the true cost of delivering water). Despite the often technical nature
of designing a water rate structure, the Los Angeles Department of Water
and Power acknowledged these other issues and formed a citizens’ com-
ittee to design a new rate structure. This successful community-agency collab-
oration brought a far greater section of the public into the process than
ever before, helped address issues of fairness and equity, and produced a
rate structure that was eventually approved.

Chapter 4:
Reducing Water Use in Residential, Industrial, and Municipal Landscapes
Urban landscapes consume a significant amount of water in California. Yet too little attention
has been given to different ways of promoting efficient landscape practices and the potential for
these practices to reduce water use. Three separate district programs show what can be accom-
plished it water developers and users are informed and if proper incentives for efficient water use
are provided. The North Marin Water District's landscape water reduction program targets devel-
opers with incentives in the form of credits and rebates. A successful voluntary audit program at
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the Santa Clara Valley Water District is aimed at teaching large landscape
customers proper irrigation scheduling and careful maintenance. And
the Irvine Ranch Water District reaches both large and residential land-
scapes with a combination of a progressive rate structure and outreach
programs. All three districts have seen remarkable decreases in land-
scape water use,

Chapter 5:
Community-Agency Partnerships Save Water and Revital-
ize Communities through ULFT Programs

Over the past decade, water agencies have formed highly successful
partnerships with community groups to distribute ultra-low-flush toilets
(ULFTs) in cities throughout the state. As of August 1998, these programs

had saved an estimated annual 13,000 acre-feet of water. Agencies hire local, unemployed resi-
dents to run their ULFT programs and invest revenues from the programs in community activi-
ties. Participation in these programs has been greater than in similar programs run by agencies
alone, since residents are eager to support programs managed by —and benefiting—their commu-
nities. Agencies benefit from improved public relations and the ability to better meet their conser-

vation goals.

Chapter 6: "
An Qverview of Water-Efficiency Potential in the CII Sec-
tor

Commercial, industrial, and institutional (CII) water usets account
tor approximately 30 percent of urban water use in California. While
some Cli users have installed water-efficient technologics, the enormous
potential for significant water savings in this sector remains largely
untapped. This case study reviews this potential and describes some of
the actual savings that have been achieved through municipal and water
agency programs targeting the CII sector. It also discusses some of the
issucs and motivating factors involved in implementing and maintaining
successful CII conservation programs.

Chapter 7:
Assessing Commercial, Industrial, and Institutional
Water-Efficiency Potential: The MWD Audit Program

In 1991, the Metropolitan Water District.of Southern California
(MWD), in conjunction with its member agencies, initiated a major
water-efficiency improvement program in the commercial, industrial,
and institutional (CI1) sector involving water audit support, analysis, and
recommendations. During its five-year life, the program audited over 900
commercial, industrial, and institutional water users in MWD's service

area. Results from these surveys are believed to represent the largest and most extensive database
on this sector developed to date, providing valuable information on water use, water-savings
potential, and implementation of conservation programs.




The Success Stories

Chapter 8:

Increasing Institutional Water-Use Efficiencies: University of California, Santa

Barbara Program

The University of California, Santa Barbara campus provides an outstanding institutional
example of a comprehensive water-efticiency program leading to significant water and cost sav-
ings. Through a wide variety of cost-effective indoor and outdoor conservation efforts, total cam-
pus water use was reduced by nearly 50 percent between 1987 and 1994, even as the campus pop-
ulation increased. Total cost savings to the campus for the years 1989 through 1996 from efficien-
cy improvements were on the order of $3.7 million, excluding energy and maintenance savings.

Chapter 9:
Increasing Industrial Water-Use Efficiencies: Naval Avia-
tion Depot, North Island

The North Island Naval Aviation Depot is an excellent example of the
potential for water savings in industrial processes. Between 1987 and
1997, due to new local regulations, higher wastewater treatment costs,
and explicit military directives, the Depot reduced its water use by over
90 percent, from 305 million gallons to under 27 million gallons per year.
Many of the dramatic improvements were accomplished with low-tech,
operational changes that simply reduced water use and prevented waste.

Chapter 10:
Reducing Water Use and Solving Wastewater Problems
with Membvrane Filtration: Oberti Olives

Most food-processing plants use large quantities of fresh water and
dispose of considerable volumes of wastewater each year. In response to
environmental regulations and concerns, sorme companies have looked
for technical innovations that reduce water needs and wastewater vol-
umes while offering substantial economic and environmental benefits.
One example is the water-saving membrane fiitration and byproduct-
recovery system operating at Oberti Olives in Madera since September
1997. By reusing 80 percent of the olive plant's processing water, this
technology has reduced Oberti’s daily groundwater pumping require-
ments by 91 percent and solved environmental concerns by eliminating
wastewater discharges.

Chapter 11:
An Overview to Water Recycling in California

While early water-recycling projects were largely motivated by the
need to tind alternatives to wastewater disposal, recycled water contin-
ues to grow in importance as a source of water that can replace the need
for potable water supplies for certain kinds of uses. This section provides
an overview of water recycling in California, its regulation, its increased
use, and challenges in implementing projects.

Chapter 12:
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Using Recycled Water in Urban Settings: West Basin Recycling Project and

South Bay Water Recycling Program

Recycled water can reduce waslewater volumes, provide water supply, and generate environ-
mental benefits. These advantages are leading to a surge in interest in the production and use of
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recycled water throughout California. A significant amount of growth in
its use has taken place in urban areas, and these trends are likely to con-
tinue. The West Basin Water Recycling project in Los Angeles County
and the South Bay Water Recycling Program in Santa Clara County pro-
vide two examples of the current trend in urban recycling projects. The
West Basin Water Recycling project will ultimately provide 100,000 acre-
- ko , feet of new water annually (approximately one-halt of demand) for its
,,_jj : .. A : . 17-city service area. The South Bay Water Recycling Program will serve

' the cities of San Jose, Santa Clara, and Milpitas. The first two phases are
expected to provide over 16,000 acre-feet each year.

Chapter 13:
Using Recycled Water for Agricultural Irvigation: City of Visalia and City of
Santa Rosa

California agriculture, under growing pressure for water, is beginning to explore innovative
uses of recycled water. Some growers already use reclaimed wastewater in different ways, depend-
ing on the level of treatment the water receives. Most common is the use of secondary-treated
wastewater on fodder and fiber crops. Increasingly, however, growers are irrigating fruits and veg-
etables with tertiary-treated water, producing high quality crops and high yields. The city of Santa
Rosa uses tertiary-treated water to irrigate about 6,000 acres of land in and around Santa Rosa.
The city of Visalia has developed a project to irrigate a walnut orchard with secondary-treated
wastewater. Though each project was primarily designed to reduce wastewater discharge, both
cities have gained from the water-supply benefits recycled water offers.

Chapter 14:
Crop Shifting in California: Increasing Farmer Revenue,
Decreasing Farm Watey Use

With little fanfare or attention, the mix of California crops and plant-
ing patterns has been changing. These changes are the result of deci-
sions made by large numbers of individuals, rather than any intentional
actions by state policymakers. California farmers are planting more and
more high-valued fruit and vegetable crops, which have lower water
requirements than the field and grain crops they are replacing. They can
also be irrigated with more accurate and efficient precision irrigation
technologies. As a result, California is slowly increasing the water pro-
ductivity of its agricultural sector—increasing the revenue or yield of
crops per unit water consumed. Over time, these changes have the
potential to dramatically change the face of California agriculture, mak-
ing it even more productive and efficient than it is today, while saving
vast quantities of water.

Chapter 15:
Converting to Efficient Drip Irrigation: Underwood
Ranches and High Rise Farms

In the past two decades, California farmers have made considerable
progress converting appropriate cropland and crops to water-efficient
drip irrigation. Much of this effort has focused on orchard, vineyard, and
berry crops. Recent innovative efforts now suggest that row crops not
previously irrigated with drip systems can be successtully and economi-
cally converted as well. This case provides the example of two farmers




The Success Stories

converting bell pepper row crops to drip irrigation with great success. Subsurface drip irrigation
substantially increased pepper yields, decreased water consumption, and greatly improved prof-
its. In these cases, initial capital costs were supported by state loans that were promptly repaid.
The growers made subsequent investments themselves.

Chapter 16:
The Power of Good Information: The California Irrigation Management Infor—
mation System (CIMIS)

Expericnce has shown over and over that the availability of timely, good information makes an
enormous difference in decisions about water use and management. The California Irrigation
Management Information System (CIMIS) is an example of an inexpensive system set up to pro-
vide timely information to growers and landscape irrigators about the water demands of their
plants and the likely climatic conditions facing them. With this information, growers can make
smart decisions about when, where, and how much to irrigate, reducing overall irrigation water
needs, increasing crop water productivity, and saving money. A recent independent assessment
of the program suggested that growers using CIMIS have reduced applied water use on their lands
by an average of 13 percent, and increased yields by cight percent. The costs to state and local
agencies of operating the system are approximately $850,000 per year, while estimated benefits
exceed $30 million per year—a hugely successful project.

Chapter 17:
Improving Water Quality Through Reducing the Use of
Herbicides on Rice: An Effective Collaboration Between
Growers and Public Agencies

In the carly 1980s, rice herbicides were 1mp11cated in fish kills and the
contamination of drinking water in the Sacramento Valley. Through
smart regulations and a strong collaborative effort, rice growers, state
agencies, agricultural extension scrvices, and local organizations devel-
oped and adopted new approaches to permit rice farmers to continue the
necessary use of herbicides while greatly reducing the risks these chemi-
cals have for humans and wildlife. A combination of innovative techno-
logical changces in the way water is held on rice lands and careful moni-
toring and education has reduced the concentrations of chemicals to
below legal limits and, sometimes, below detectable limits.

Chapter 18:
Winter-Flooded Fields Benefit Farmers and Wildlife

As the Central Valley's open lands and farms are increasingly threat-
ened by conversion to residential subdivisions and commercial develop-
ments, agricultural lands that also act as wildlife habitat will become
even more crucial for many wildlife species. This case study descrihes
how a growing number of California farmers are flooding their fields to
shallow depths cach winter, both to decompose crop stubble and to pro-
vide habitat for the hundreds of thousands of watertowl and shorebirds
migrating through the valley on the Pacific Flyway. In the Sacramento
Valley, this practice also offers one solution to the air-quality problem
caused when rice stubble is burned.
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Chapter 19:
Reviving Central Valley Wetlands: Upper Beach Lake
Wildlife Enhancement and the Beach Lake Mitigation
Bank

With only 10 percent of the Central Valley’s original wetlands remain-
ing, much wetland restoration is needed in the region. The lessons
offered by the two projects in this case study will be invaluable for guid-
ing future restoration efforts. Although different in approach and scope,
both projects demonstrate that a combination of agency initiative, cre-
ative funding, and reliance on sound restoration principles can yield
good restoration results. Both illustrate the linkage between good water
management and wetland restoration and both have multiple benefits,
Finally, both will be important complements to the planned 18,000-acre
Stone Lakes National Wildlife Refuge.

Chapter 20:
Restoring Riparian Forests and Natural Flood Regimes: The Cosumnes River
Preserve

Conventional wisdom tells us that humans, floods, and riparian forests should not be mixed,
The Nature Conservancy has successfully challenged this wisdom by working with other organiza-
tions to establish and maintain 14,000 acres of seasonal and permanent wetlands, grazing, and
agricultural lands on the Cosumnes River Preserve. They have taken steps to restore natural flood
regimes in the interest of promoting the restoration of riparian forests on the Preserve. They have
also taken steps to “floodproof” their farming operation, illustrating that human uses in flood-
plains can be compatible with periodic inundation and that riparian forests and floods are good
for each other.

Chapter 21:
Impvroving Passage for Spring-Run Salmon: Cooperative
Efforts on Deer, Mill, and Butte Creeks

California’s declining fisheries are at the forefront of conflicts over the
need to reallocate water for environmental benefits while at the same
time satisfactorily operate existing water supply systems. This case
describes innovative actions taken by local landowners on Mill, Deer,
and Butte Creeks, in cooperation with regulatory and resource agencies,
to improve conditions for spring-run Chinook salmon, and to prevent
possible challenges to the landowners’ water rights and existing water
use. In each case, local residents took the initiative in finding ways to
better manage resources to meet all stakeholders’ needs. Each communi-
ty was able to find alternatives that flexibly accommodated both human
and environmental needs.

Chapter 22:
Collabovative Watershed Management “Above the Dams”: Feather River Coor-
dinated Resource Management

Watershed management is being implemented in a wide range of settings around California,
with varying degrees of success. The Feather River Coordinated Resource Management project
provides a positive example of watershed management in a rural, higher-elevation region of the
Sierra Nevada. Since its inception in 1985, 21 member agencies have worked to implement 45 pro-
jects in the roughly 3,200 square-mile program area, including an array of plans, education efforts,
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and on-the-ground projects. These efforts have been instrumental in restoring meadows, wet-
lands, and streams, as well as expanding regional understanding of what does and doesn’'t work
for restoring hydrologic systems.

Chapter 23:
Working for Healthy Urban Watershed Communities: Santa Ana River Basin
and Napa River Watershed

The two cases discussed here illustrate two different approaches for successfully anticipating
and managing watershed problems in urban areas. The first is the Santa Ana Watershed Project
Authority, a regional planning and project management agency that has worked to ameliorate the
worst water-quality problem in the Santa Ana River basin: the build-up of salts in groundwater
and surface water. The second is from the Napa River watershed, where the Napa County
Resource Gonservation District has facilitated a number of innovative projects, including a
demonstration of sustainable vineyard practices, watershed-wide volunteer monitoring, the devel-
opment of a watershed management plan, and educational programs in local schools.

Chapter 24:
Restoring Urban Streams Offers Social, Environmental,
and Economic Benefits

This case study offers three examples of stream restoration projects
that resulted in social, economic, and environmental benefits in urban
communities. The restoration of San Luis Obispo Creek helped revive
the city’s failing downtown by highlighting the creek as the focal point of
a pedestrian plaza and retail hub. The Wildcat Creek restoration demon-
strates how flood problems can be solved with more attractive, environ-
mentally benign methods than concrete channels or culverts. And the
unearthing—or “daylighting”—of long-buried Strawberry Creek created
new riparian habitat in a blighted area and jobs for local youth hired to
maintain the project.

Chapter 25: :
Finding Mono Basin Replacement Water: Mono Lake Committee and Los Ange-
les Department of Water and Power

The struggle to “save” Mono Lake reached a m'ilestone in 1994 when California amended
LADWP’s licenses to divert Mono Basin water. With amended licenses, LADWP would necessarily
take less water from the Mono Basin and would need to find a way to replace “lost” supplics. The
Monoe Lake Committee, concerned that LADWP would seek water from other environmentally
sensitive sources, worked with it to develop replacement water through recycling and conserva-
tion projects. The projects currently produce more than 50,000 acre-feet
of water per year, and, with additional funding, will yield as much as
88,000 acre-feet per year by 2015—enough to make up for lost Mono
Lake supplies.

Chapter 26:
Improving Water Management through Groundwater
Banking: Bakersfield 2800 Acre Recharge Facility and
Semitropic Groundwater Banking Program

Increasingly, localities are recognizing the importance of supporting
groundwater management to ensure the productivity and future protec-
tion of their basins. By taking advantage of groundwater storage options,
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groundwater banking offers a valuable supply-side management tool. In addition to supply bene-
fits, banking programs also providc a management tool to help a district better coordinate ground-
water and surface water activities to improve basin conditions. The city of Bakersfield’s 2800 Acre
Recharge Project and Semitropic’s Water Banking Project offer two examples of successtul banking
projects undertaken in Kern County.

Chapter 27:
Comprehensive Groundwater Management: Orange County Water District and
West and Central Basins

Much of California’s groundwater use is not monitored or managed, leading to serious prob-
lems in some regions. Two Southern California examples provide different models for successful
groundwater management. The Central and West Coast Basins offer examples of basins where
groundwater extractions have been adjudicated and are now being effectively managed and moni-
tored, and where collaborative cfforts among multiple agencics are successfully addressing the
basins’ problems. Orange County Basin offers the case of a non-adjudicated basin where ground-
water pumping is not limited and a supply-side strategy is pursued.

Chapter 28:
Legal Protection for Rivers: the State and Fedeval Wild
and Scenic Rivers Acts

Over the past three decades, public interest in restoring and preserv-
ing rivers and streams has blossomed. This case describes two important
legal “tools” for protecting California’s unique rivers: the National Wild
and Scenic Rivers Act of 1968 and the State Wild and Scenic Rivers Act of
1972. Tn large part due to these legal remedies, California still possesses
many free-flowing river sections: over 95 percent of the state’s dams
were built prior to 1968, the year the federal Act was passed. This story
also describes several recent legal decisions under the federal Act that
can protect rivers from the impacts of grazing and logging.
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Introduction

Background and Project
Description

In 1995, the Pacific Institute published Cali-
fornia Water 2020: A Sustainable Vision,! which
presented a positive vision of where California
water resources could be in the year 2020 and a
detailed analysis of how to get there using exist-
ing and proven economic incentives, efficient
water technologies, and innovative governmen-
tal and non-governmental management prac-
tices. That analysis oftercd compelling support
for the argument that alternative approaches to
water planning and use can be—and have
been—very successtill. Despite mounting evi-
dence of the applicability and effectiveness of
many of the report’s suggestions, some water
policymakers and managers remain skeptical
about new ways of tackling California’s water
problems. This skepticism is in part due to lack
of information, incomplete data, and poor com-
munication among the many different actors in
the water community. The most recent version
of the official California Water Plan—Bulletin
160-98—shows that the agencies in charge of
state water planning still don't understand
either the benefits of rethinking California’s
water future, or the real opportunities for mov-
ing in a new and productive direction. Tt also
indicates that there are sizable institutional
obstacles to the development and implementa-
tion of the new and innovative approaches
described in this report.

As stated in our 1995 report, long-term sus-
tainable use of water does not require drastic
advances in technology or heroic or extraordi-
nary actions. Instead it requires a commitment
to an ethic of sustainability and the will to con-
tinue expanding positive trends that are already
underway. As a follow-up to that first study, the
Pacific Institute initiated the Sustainable Use of
Water: California Success Stories project to iden-
tify, describe, and analyze successful examples

of sustainable water policies and practices in
the state. The goal of this new project is to
show water managers, policymakers, and the
public how to move California toward more
equitable and efficient water management and
use.

Nearly 100 case studies were reviewed in the
context of the Institute’'s sustainability criteria
and gunidelines, Ultimately, 28 were chosen as
successtul, informative, and educational exam-
ples of collaborative water planning, effective
institutional and governance structures, innov-
ative use of technology or economic incentives,
and environmental protection and restoration.
As examples of successful practices already in
use, these cases offer viable alternatives to the
traditional approaches to meeting today's water
management challenges. In each case we iden-
tify the key factors that led to success, with the
objectives of highlighting smart practices for
individual managers and actors and identifying
those policy levers that can promote such prac-
tices.

For agriculture, we selected activities that
have resulted in more efficient applied water
use, increased crop yields, or enhanced water
quality, and practices that produced multiple
benefits for other sectors, such as the environ-
ment. We looked at practices that have been
implemented by both large and small farms, as
well as by irrigation districts. Successfil exam-
ples of planning and management practices,
technological improvements, information dis-
semination, use of reclaimed water, and incen-
tive and assistance programs are all included.

Successful urban case studies presented here
include the innovative use of reclaimed water,
the substitution of recycled water for potable
supplies, improvements in institutional water
management, and environmental restoration.
Several cases highlight successful demand man-
agement programs, such as design of efficient
outdoor gardens, industrial and commercial

! Gleick, P, Loh, B, Gomes, S., and Morrison, J. 1995. Califormia Water 2020: A Sustainable Vision. Pacific Institute Report,
Pacific Institute for Studies in Development, Environment, and Security. Oakland, California.
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| Overall criteria

General characteristics

The project or activity should be
* Replicable

* Durable

* Acceptable to multiple stakeholders
#Adequately monitored and documented

» Result in more efficient use of water

* Improve water quality

Criteria for Evaluating “Success”

The project or activity contributes to long-term economic, environmental, and:social well-being.

* Socially, environmentally, and econornically affordable

Criteria with respect to resource management.or use
The project should do at /easi" one, and preferab/y more, of the following:
* Meet or assure a basic human or.ecosystem need for water

* Result in a more equitable distribution of costs and benefits of water use
* Reduce or eliminate an unsustainable use of water

* Promote a better match between water quality and end use

Criteria with respect to institutional management

The. project shotld do at least one, and preférably mare, of the following:

» Promote stakeholder and community participation in decision making and management
* Promote planning and management coordination among government agencies

* Promote flexibility and adaptability in decision making and management

* Develop a mechanism for avoiding and resolving water disputes

efficiency improvements, and residential con-
servation programs such as ultra-low-flush toi-
let rebates/installation. Successtul manage-
ment practices, including integrated resource
planning, groundwater management, and con-
Jjunctive use, are also described.

Environmental successes presented here
encompass innovative management of flood-
plains and watersheds, river and wetland
restoration, and collaborations with farmers to
preserve or expand natural habitat in agricul-
tural areas. The cases selected demonstrate the
potential for simultaneously achieving ecologi-
cal and human goals.

A final set of cases focuses on institutional
and governance mechanisms that have broadly
affected and improved water management and
use. These include legal mandates such as the
federal and state Wild and Scenic Rivers Acts as
well as successful consensus-based processes
and the forums and institutional activities that
were developed to promote them.

The Case Studies: What Makes
Success?

What makes a program a success? Achieving
a specified goal? Learning something unexpect-
ed? Exceeding an expectation? In our study and
review of California water activities, we sought
to identify programs that did all of the above
while teaching lessons about ways of solving
California’s complex water problems. Many
individuals, organizations, and institutions are
involved in California water issues, and while
this mix sometimes produces rancorous
debates and disagreements, it also can produce
unusual collaborations and innovations.

As we evaluated many ditferent possible sto-
ries we developed criteria for evaluating the
“success” of a project. Ultimately, we followed a
strict set of guidelines for selecting success sto-
ries, shown in the sidebar. These guidelines are
standards by which projects and activities could
be measured. Each case we studied was differ-



ent—with a unique set of actors, characteristics,
and approaches. In the end, we chose examples
that met our criteria and seemed to hold the
most promise for teaching us how to think
about water management and planning. This
chapter identifies five themes that capture the
common lessons learned from these many
examples.

1. Coopemtive Partnerships
Among Stakeholders Lead to
Successful Programs

State and local water administrators and a
small number of powerful agricultural and
urban interest groups sceking reliable agricul-
tural and urban water supplies have long domi-
nated water policy and planning in California.
Recently, interest groups representing the envi-
ronment have also come to play an important
role in water policy. These three groups repre-
sent important constituents, but they do not
fully represent all the interests with a stake in
the outcome of water policy debates. Even
when broader public participation is permitted,
it is often limited to a public hearing process
held after major decisions have been made, or
a public election where input is reduced to sim-
ple approval or rejection of a complex proposi-
tion or bond issuc.

without broader and earlier public participa-
tion, water policy and management will con-
tinue to fail to recognize the needs of many of
California’s increasingly diverse communities,
particularly rural, low-income, or communities
of color that have historically been poorly rep-
resented. Many people and organizations
involved in water policy or planning are hegin-
ning to acknowledge this problem. A wide vari-
ety of recent activities, including the important
CALFED process, have tried to broaden public
participation in water policy decisions and to
include members of the public in discussions of
water problems. In almost every successful pro-
Jject, we found that a wide range of stakeholders
came together to work out their differences and
to explore collaborative solutions. Some of the
most successfil projects included groups that
have traditionally been left out of water policy

discussions.

A set of successful collaborations has devel-
oped between growers and environmentalists.
Environmentalists often criticize California
farmers for using too much water and too many
chemicals, and for the impacts of agriculture
on water quality and wildlife habitat. In turn,
farmers often criticize
environmentalists for
failing to understand
or acknowledge the
importance of farming
to the economy and
land preservation,
Since 1991, an unusu-
al combination of
stakeholders, including California rice growers
and the rice industry association, The Nature
Conservancy, Ducks Unlimited, and the Cali-
fornia Waterfow! Association, has worked to
develop winter habitat for migrating waterfowl
while simultaneously helping the state reduce
air quality problems and rice growers dispose
of rice straw. This collaboration, known as the
“Ricelands Habitat Partnership,” effectively
integrates agricultural needs with ecological
and environmental values (see Chapter 18).

Rice cultivation in California has also led to
problems with water quality. By the early 1980s
it was apparent that large quantities of rice her-
bicides were entering rivers and streams,
killing fish and adversely affecting drinking
water quality in downstream communities,
including the state capital, Sacramento. Public
concern over these problems led to the creation
of a joint government-industry group that
worked to lessen these impacts without harm-
ing rice growers (see Chapter 17). This working
group effectively reduced herbicide concentra-
tions in public waterways through a combina-
tion of regulatory actions, innovations in farm-
ing techniques, and education of growers. For
more than a decade, the concentrations of rice
pesticides in water have been below legal lim-
its, despite the regular tightening of those lim-
its.

The South Bay Water Recycling Program
case study (Chapter 12) offers a more urban
example of increased agency cooperation and
coordination among cities, agencies, and the

In almost every successful project, we
found that a wide vange of stakeholders
came together to work out their
differences and to explove collahorative
solutions.
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local community. The program is a joint effort
to increase the use of recycled water to solve
local water supply and discharge problems. Par-
ticipating in the program are three large cities
(San Jose, Santa Clara, and Milpitas), five sani-
tation agencies, the San Jose Water Company,
Great Oaks Water Company, the Santa Clara
Valley Water District, U.S. Bureau of Reclama-
tion, and a 27-member Citizens Advisory Com-
mittee. The committee includes representation
from environmental groups such as CLEAN
South Bay, the Silicon Valley Toxics Coalition,
stream preservation interests, local universi-
ties, and the League of Women Voters.

Another successtul citizen advisory commit-
tee was the Los Angeles Blue Ribbon Commit-
tee ont Water Rates (described in Chapter 3).
This committee successfully involved citizens
in the water policy and rate-setting process in
the early 1990s and included individuals drawn
from outside traditional water policy circles.
During the process the members became
engaged in both educating and representing
their own constituencies throughout the city.
The process allowed Los Angeles Department
of Water and Power staff to engage in open dis-
cussions with members of the communities
they serve, and lent credibility to the idea that
complex and often contentious issues can be
worked out with community involvement.

In many different parts of the state, coali-
tions of local grassroots groups, city planners,
municipal agencies, environmental non-profits,
and even the U.S. Army Corps of Engineers are
working to restore long degraded urban
streams, These efforts are reversing decades of
policies that eliminated or hid waterways in
urban areas. Today, closc to 100 “friends of
creeks” groups work to preserve and protect
urban streams throughout California, Three
examples are presented in Chapter 24 that
improved the quality of riparian habitat or even
created habitat where none existed. All of the
projccts led to increased community awareness
and involvement in local watersheds and the
formation of both formal and informal environ-
mental education programs. Two of the projects
improved water quality by decreasing erosion
and by identifying and eliminating serious
sources of pollution. All three projects led to

economic benefits by boosting local business or
employing local residents to maintain the
restoration sites and monitor water quality.
And one of the projects provided flood-control
benetfits to the local community.

The restoration and protection of streams
outside of cities is also gathering momentum,
particularly with efforts to provide better
instream flows for fish. Like the cases described
above, the most successful projects are those
that include the participation of all affected
parties. Three such success stories are offered
here: Deer, Mill, and Butte Creeks in Northern
California (see Chapter 21). Each project suc-
ceeded when the Department of Tish and
Game, Department of Water Resources, and
local landowners came together to fashion an
agreement to provide better conditions for
spring-run Chinook salmon while maintaining
reliable water deliveries to local users and pro-
tecting landowners’ water rights. The Butte
Creek siphon project, in conjunction with sev-
eral other separately funded projects, improved
conditions for salmon by opening up 18 miles
of stream for their migration; Deer and Mill
Creeks now have better year-round flows to aid
migrating salmon.

Recent collaborations between non-govern-
mental organizations and state and local offi-
cials have simultaneously restored wetlands
and reduced flooding risks, while allowing agri-
cultural and grazing activities to continue. One
such example has been the partnership among
The Nature Conservancy and local, state, feder-
al, and private organizations, including the Cal-
ifornia Department of Water Resources and the
California Department of Fish and Game, and
local landowrners in creating the Consumnes
River Preserve (see Chapter 20). This partner-
ship has led to an environmentally atfordable
solution to floodplain management without the
use of new structural approaches. Additional
examples can be found at the Beach Lake site
in the Stone Lake National wildlife Refuge,
where state and federal agencies came together
with a local sanitation district to restore a tract
of wetlands that will ultimately link with other
wetland habitat in the Central Valley (see Chap-
ter 19). A third example is the Feather River
Coordinated Resource Managemert project
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(Chapter 22) that has involved 21 different
stakeholder groups and implemented 45 pro-
jects since 1985 to restore meadows, wetlands,
and streams. This project has also expanded
our understanding of what does and doesn’t
work in protecting the 3,200 square-mile Feather
River watershed and other portions of the Sier-
ra Nevada. These projects demonstrate that cre-
ative, collaborative funding and management
can lead to environmental restoration that
offers multiple benefits to multiple stakehold-
ers.

2. Existing Technologies Have
Enormous Untapped Potential

Water disputes cannot be solved with tech-
nology alone. California’s problems include a
complex mix of economic, political, social, and
geophysical characteristics. Yet many technolo-
gies that are already available can play a vitally
important role in conserving water, protecting
water quality, providing recycled water for dif-
ferent uses, monitoring and measuring water
availability and use, or managing complex
demand and supply situations. In the positive
“vision” for water described in our report Cali-
fornia Water 2020: A Sustainable Vision, we
noted that:

“To realize this positive vision no significant
new supply infrastructures need be built, nor

are any drastic advances in technology neces-
sary.” (Ttalics in original)

This conclusion is even more true today, as
shown by the intelligent application of existing
technologies in several of the case studies
included here. The continued penetration of
the best new technologies will have a long-term
beneficial effect on California water policy by
reducing demand and increasing available sup-
ply through improvements in water quality and
management,

In recent years California farmers have
made progress converting appropriate cropland
and crops to water-efficient drip irrigation sys-
temns, significantly reducing applied water
requirements for many growers. By the mid-
1990s, approximately 13 percent of California

farmland was irrigated with drip systems, up
from five percent in the mid-1980s. Much of
this conversion has happened on land planted
with vine and orchard crops, and with high-val-
ued fruit and vegetable crops. Recently, howev-
er, innovative efforts have shown that row
crops not previously
irrigated with drip sys-
tems can be success-
fully and economical-
ly converted as well,
reducing applied
water needs and
increasing crop vield
and quality (see Chap-
ter 15). These exam-
ples show that exist-
ing drip technology
has far greater potential than has yet been real-
ized. Furthermore, the trend statewide toward
more valuable, permanent crops (see Chapter
14) is leading to even more acres of crops suit-
able for efficient drip systems, further increas-
ing the water productivity of California agricul-
ture.

In the commercial and industrial sectors,
dramatic improvements in water-use efficiency
have been achieved by company after compa-
ny, without new technology (see Chapter 6).
Carcful review of processes, innovative use of
existing technology, and smart water manage-
ment have repeatedly been shown to be cftec-
tive at cutting industrial water use, industrial
wastewater generation, and production costs.
One such success story is the Naval Aviation
Depot in San Dicgo, which reduced water use
between 1987 and 1997 by over 90 percent,
from 305 million gallons to fewer than 27 mil-
lion gallons each year, largely through caretul

‘water management and the wise use of existing

technology (see Chapter 9).

Similar improvements are materializing in
the residential and institutional sectors. Exist-
ing low-flow toilet technology, efficient shower-
heads and faucets, and new washers all can
reduce household water use by 20 to 30 per-
cent, or more. Over the past decade, water
agencies have explored ways to get these exist-
ing technologies to residents, including highly
successtul partnerships with community

Many technologies that arve alveady
available can play a vitally important
role in conserving watey, protecting
water quality, providing recycled water
for different uses, monitoring and mea-
suring water availability and use, or
managing complex demand and supply
situations.
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groups to distribute ultra-low-flow toilets (see
Chapter 5) in cities throughout the state. As of
August 1998, these programs alone have saved
an estimated annual 13,000 acre-feet of water,
and they have only begun to scratch the sur-
face. Institutions can also use existing technolo-
gies wisely to save water. The University of Cal-
ifornia, Santa Barbara implemented a compre-
hensive water-efficiency program between 1987
and 1994 that reduced total campus water use
by nearly 50 percent, while the campus popula-
tion increased (see Chapter 8). Application of
existing technology and more carctul attention
to water management was the key to this pro-
gram’s sUuCCess.

Technological innovation also plays a role in
reducing water-quality problems. The food-pro-
cessing industry, for example, often generates
wastewater with high concentrations of pollu-
tants such as salts. Many plants have tradition-
ally discharged their wastewater into evapora-
tion ponds—an inexpensive option. This
approach, however, can lead to groundwater
contamination and other environmental prob-
lems. As a result of increasingly strict state and
federal regulations, the food-processing indus-
try has begun to look for alternative approaches
to both reduce wastewater volumes and treat
remaining effluent. Oberti Olives, one of only
four olive processors in California, studied the
possibility of modifying state-of-the-art water-
treatment technologies usually used for other
purposes and eventually installed a membrane
filtration/water-recycling system in its own
plant. This innovative application of technolo-
gy, driven by the need to meet a regulatory
requirement, has cut Oberti's groundwater use
by 90 percent and completely eliminated
wastewater discharges, at a cost far below the
other options available for meeting wastewater
discharge requirements (see Chapter 10).

The technology for cleaning wastewater has
long existed. Only recently, however, has this
resource been considered a potential source of
new supply, as water managers have come to
realize that not all water demands require the
supply of potable water. The West Basin Water
Recycling project is an example of an effort that
will ultimately provide 100,000 acre-feet of
water that can be used for a wide variety of

demands in its 17-city service area (see Chapter
12). Next door to the West Basin Water District,
the Santa Ana Watershed Project Authority has
helped implement a number of successful pro-
jects for cleaning wastewater to reduce the
inflow of salts to the Santa Ana River and to
reuse water for a wide range of uses in the
basin (Chapter 23). Similarly, the cities of Santa
Rosa and Visalia are already using recycled
wastewater tor several agricultural projects,
reducing wastewater discharges and meeting a
local water need to grow fodder, fiber, fruits,
and vegetables (see Chapter 13). The Marin
Municipal Water District has long been an
advocate for new uses for recycled wastewater,
supplying a laundry facility, a car wash, and a
prison (for flushing toilets), as well as large
landscape customers (see Chapter 1).

3. Regulatory Incentives and
Motivation Ave Effective Tools

The recent upsurge in anti-government, anti-
regulatory sentiment nationwide has stimulat-
ed a search for new approaches for meeting
resource needs, including market-based mecha-
nisms and devolution of responsibility to local
levels. At the same time, despite the reluctance
to look to governments for solutions, it is
increasingly apparent that federal, state, and
local regulatory oversight, management, and
standards can be highly effective tools for
achieving water policy objectives. Several of
the successful case studies analyzed in this pro-
ject highlight the value of regulatory incentives
and motivation. Federal clean water legislation
helped stimulate the development of new tech-
nology for wastewater treatment; state recycled
water guidelines helped define where and how
recycled water could be used. National and
state laws protecting undeveloped rivers or
endangered species have stimulated local and
regional communities to work together on river
basin management. And consistent national
standards for water-use efficiency technology
have eliminated conflicting and contradictory
state standards, reducing costs to industry and
the public.

The goal of protecting and restoring rivers
and riparian habitats has long had public sup-
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port. This public support led to explicit and for-
mal legislative actions, both nationally and in
California, with the passing of the National
Wild and Scenic Rivers Act in 1968 and the Cali-
fornia Wild and Scenic Rivers Act in 1972.
Many of the nation's Wild and Scenic rivers are
in California and Oregon. While most frec-flow-
ing river systems in California were altered in
the early part of this century, California still
possesses many sections of rivers that have not
been dammed or altered. As of 1998, over 1,900
miles of California rivers and streams were pro-
tected under the federal Act and 1,344 miles
under the state Act. Millions of California resi-
dents and visitors from around the country and
world treasure these rivers for their scenic
value, recreational opportunities, and superb
fishing (see Chapter 28). Without this protec-
tive legislation, these rivers would probably not
flow freely today.

Despite many concerns over the federal
Endangered Species Act, this law has stimulat-
ed a wide range of innovative state and local
programs to meet the needs of species that are
on the verge of extinction. The South Bay Water
Recycling program (see Chapter 12) was under-
taken in response to federal mandates to pro-
tect a salt water marsh that provides habitat for
two federally-listed endangered species. In
addition to meeting this regulatory mandate,
the project now provides multiple benefits for
humans as well. It provides a new source of
water to meet growing demands, reduces sensi-
tivity to decreased quantities of local and
imported water during drought years, and pre-
vents over-exploitation of groundwater and
potential subsequent ground subsidence, by
providing alternative supplics. The Deer, Mill,
and Butte Creek projects to enhance and
improve habitat for salmon were spurred on by
the federal Endangered Species Act and Wild
and Scenic Rivers legislation (see Chapter 21).

Federal and military mandates to reduce
water and energy usc helped stimulate an enor-
mous improvement in water-use efficiency at
the San Diego Naval Aviation Depot. These reg-
ulatory and legal incentives led to a reduction
in water use of 90 percent between 1987 and
1990 (sec Chapter 9). While the water-efficien-
¢y measures implemented were highly cost-

effective, they had long been ignored as unim-
portant or unnecessary.

Legislation at the state level to protect
human health by reducing the serious air pollu-
tion caused by burning rice fields at the end of
the growing season
provided a strong
incentive to rice farm-
ers to identify new
approaches for dispos-
ing of unwanted rice
straw. This regulatory
requirement, in turn,
led to the innovative
use of flooding during
winter, which has multiple benefits for farmers
and waterfowl (see Chapter 18).

Many Californians are familiar with the bat-
tle to save Mono Lake, which succeeded in
large part because of a legal decision support-
ing the Public Trust Doctrine. Yet these legal
victories are merely one side of the story. Once
the Los Angeles Department of Water and
Power was required to reduce water with-
drawals from the Mono Basin, the question
arose as to how it would find an equivalent
amount of water elsewhere. In order to avoid
simply redirecting adverse impacts to the
Owens Valley or the San Francisco Bay-Delta,
the Mono Lake Committee worked with
LADWP to fund alternative projects to develop
“replacement water” for Mono Lake supplies.
These efforts led to funding for recycling and
conservation programs that are expected to ulti-
mately yield enough water to completely make
up for the water formerly obtained from Mono
Basin (see Chapter 25).

State regulations limiting wastewater dis-
charges encouraged Oberti Olives to eliminate
wastcwater discharges and contamination of
underground aquifers (see Chapter 10), Without
this regulatory incentive, wastewater use and
discharge in the food-processing industry would
be a mare severe problem than it is today—
indeced other olive processors continue to dis-
charge wastewaters that could, and should, be
treated or eliminated. Similar concerns about
groundwater quality and meeting new state
regulations led the city of Visalia to look for
ways local customers could use treated recy-

Despite the reluctance to look to govern-
ments for solutions, it is increasingly
apparent that federal, state, and local
regulatory oversight, management, and
stundards can be highly effective tools
for achieving water policy objectives.
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cled wastewater (see Chapter 13). Mandates by
the Santa Ana Regional Water Quality Control
Board to reduce salt discharges to the Santa Ana
River encouraged the member agencies of the
Santa Ana Watershed Project Authority to
design and construct advanced technologies for
wastewater cleaning and recycling (Chapter
23).

4. Economic Innovation Leads to
Cost-Effective Changes

The international water community is
increasingly trying to treat water as an econom-
ic good, with a value and a price. While many
uses of water cannot be properly measured in
purely economic terms, such as environmental
uses, a whole range of new approaches for
including economic costs and benetits in water
policy decisions is slowly but surely changing
California’s water picture for the better. Envi-
ronmental costs are being internalized in the
form of mitigation funds. Efforts to better value
environmental costs and benefits have allowed
for better economic comparisons of water-sup-
ply alternatives. Low-interest loans from gov-
ernment agencies stimulate adoption of new
approaches or technologies. Higher prices for
wastewater treatment have stimulated techno-
logical innovation and waste reduction. Urban
and agricultural rate structures are being
designed to send useful price signals to differ-

ent kinds of users to
change water use pat-

flat rate-per-unit charge with an innovative
ascending block rate structure in 1991 (see
Chapter 2). At the same time it offercd its cus-
tomers the support, education, and information
needed to help them fully understand and
accept the ascending rate structure and to
respond to the conservation incentives. TRWD's
rate structure represents part of an aggressive
but cost-effective approach to promoting water-
use efficiency improvements, and it has proven
very successful at reducing demand in all cus-
tomer classes.

Innovative rate structures have also helped
support and encourage the use of recycled
water. In the West Basin Municipal Water Dis-
trict and the San Jose area (see Chapter 12) dis-
counted rates were implemented that encour-
aged users to identify where recycled water
could be used and to develop programs to use
that water, reducing pressure on the water
agencies to find expensive new supplies. The
Marin Municipal Water District has also devel-
oped a range of rate structures to encourage
improvements in water-use efficiency and the
use of recycled water wherever possible (see
Chapter 1). These conservation and recycling
programs have permitted Marin Municipal to
avoid developing new sources of water, at high-
er cost.

Orange County Water District (OCWD)
developed a different kind of economic mecha-
nism to signal groundwater users about the
desired amount of pumping cach year (Chapter
27). OCWD developed a basin production per-

centage and a basin equity assessment that cre-
ates a disincentive to pump above a particular
level. 'This has proven highly eftective as a
management tool.

Experience in the agricultural sector also
shows the importance of proper water pricing,
as well as the value of otfering growers ways to
share the economic risks of implementing non-
traditional water management programs. State
programs that share the economic risks of the
initial capital costs have accelerated the innova-

terns. Joint funding
programs are helping
bring multiple inter-
ests together on col-
laborative projects and
are spreading the bur-
dens and benefits of
different activitics.
The drought of
1987-1992 brought
many water agencies face-to-face with the prob-

While many uses of water cannot be
properly measured in purely economic
terms, such as environmental uses, a
whole range of new approaches for
including economic costs and benefits in
water policy decisions is slowly but
surely changing California’s water
picture for the better.

lem of implementing water conservation pro-
grams while maintaining revenue streams and
economic viability. To avoid having to raise
rates after asking customers to conserve, the
Irvine Ranch Water District (TRWD) replaced its

tive use of drip irrigation technology, as shown
in Chapter 15. For the two farms described in
the drip irrigation case study, initial capital cost
barriers were overcome through low-interest
loans offered by the California Energy Commis-
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sior.. The initial costs were quickly recovered
by increased crop yields, and by decreases in
the cost of water, chemicals, and labor. As a
result, the loans were repaid: one of the two
growers even repaid the loan a year early and
then installed another 200 acres of drip sys-
tems, using private financing. State or federal
loans also played a role in encouraging water
recycling in West Basin and the South Bay
(Chapter 12), and both programs also offer
financial assistance to help customers retrofit
their water systems to use recycled water.
Agencies also offer rebates to customers for
landscaping retrofits, installation of efficient
toilets and appliances, and audits and retrofits
in commercial, industrial, and institutional set-
tings (see Chapters 4, 5, 6, and 7). Increasing
prices for water in some irrigation districts are
encouraging growers to think ahout using new
water-management approaches and planting
different crop types (see Chapter 14). As a
result, the productivity of water used in agricul-
ture, measured by farmer revenue per acre-foot
of water applied or other comparable indica-
tors, is going up statewide.

Higher prices also play a role in driving tech-
nological change and innovation in the urban
and industrial sector. 'The high cost of waste-
water treatment has proven enormously etfec-
tive in pushing industrial water users to reeval-
uate internal water use and improve their
water-use productivity. For the Naval Aviation
Depot North Island, San Diego, wastewater
costs were 15 to 200 times higher than the sim-
ple costs of water supply. This offered a great
incentive—and stimulated successful efforts—
to reduce water use and disposal (see Chapter
9).

5. The Value of Information Is
High

The lack of good or complete information on
water use or guality and on the availability,
applicability, and cost of new technologies
greatly inhibits changes in water policy.
Numerous examples show that collecting and
disseminating proper data and information per-
mits individuals, organizations, or even govern-
ment agencies to make fast and successful

changes in water management and use. Several
of the case studies described in this report
show the value of information in encouraging
and accelerating water policy changes.

One of the great uncertainties in the water
arena is the potential
for water-use ctficien-
¢y in various sectors
of the economy. Lim-
ited and inconsistent
information is collect-
ed by state water
agencies on actual
water use at the indus-
try, houschold, or commercial levels. As a
result, many local and regional water suppliers
are beginning to collect and analyze their own
water use data. For example, the Metropolitan
Water District of Southern California (MWD), in
conjunction with its member agencies, initiated
a major program in 1991 to gather information
on the potential for improvements in water use
in the commercial, industrial, and institutional
sectors (see Chapter 7). During a five-year peri-
od, MWD provided water audits, analyses, and
recommendations for actions to companies in
these sectors. The program audited over 900
commercial, industrial, and institutional water
users, providing valuable information on water
use, water savings potential, and implementa-
tion of conservation programs.

Good information on water supply and
demand at the field level is also critical to farm-
ers interested in carefully managing water
resources. In 1982, the California Department
of Water Resources and the University of Cali-
fornia created the California Irrigation Manage-
ment Information System (CIMIS) to encourage
farmers and other water users to include
weather information in irrigation decisions (see
Chapter 16). If growers have available—and
use—actual data on evaporation and transpira-
tion rates in a region, they can irrigate in a
more accurate and timely manner and replace
only the water actually used by crops. This
approach can increase water-use efficiency and
crop yields and decrease costs to growers. By
1998, CIMIS consisted of more than 100 com-
puterized weather stations collecting weather
data throughout the state and converting those

When proper data and information are
collected and made available, individu-
als, ovganizations, or even government
agencies can make fast and successful
changes in water management and use.
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data into estimates of water needs for different
purposes. CIMIS is used to help determine
water needs on more than 370,000 acres of
farmland and urban and municipal landscap-
ing, and the information it provides has
reduced applied water use on these lands by an
average of 13 percent. At the same time, agri-
cultural yields on these lands have increased
eight percent. The costs to state and local agen-
cies of operating the system are approximately
$850,000 per year, while estimated benefits
exceed $30 million per year—a hugely success-
ful project.

In the case studies of successful groundwa-
ter management, groundwater banking, and
watershed management, a premium was placed
on data gathering and monitoring. Designing
and adapting groundwater management strate-
gies (see Chapter 27) requires that agencies bet-
ter understand and monitor basin hydrology,
water quality, and actual use. Both the Water
Replenishment District of Southern California
and the Orange County Water District devote
substantial resources to maintaining and
improving information on their basins. Similar-
ly, the information requirements for successtul
groundwater banking programs (Chapter 26)
showed that such programs are best imple-
mented in conjunction with broader groundwa-
ter management or monitoring programs. The
two case studies on watershed management
(Chapters 22 and 23) also illustrate the value of
information in successtul restoration efforts.
Emphasis was placed on carefully monitoring
the activities undertaken in the three water-
sheds (the Feather, Napa, and Santa Ana
Rivers) to provide for program evaluation and
adaptive management.

Water-use efficiency programs also benefit
from good information on customer water use
and behavior. After conducting detailed studies
of water use in their service areas, both Trvine
Ranch Water District and the Marin Municipal
Water District were able to tailor etfective
water-conservation programis to customers'
needs. The rate structures designed by Irvine
Ranch (Chapter 2) and MMWD (Chapter 1)
were designed to provide customers with clear
signals about appropriate water use, to provide
incentives for conservation. The landscape effi-
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ciency programs described in Chapter 4 also
rely on providing customers with adequate
information so they can adopt better manage-
ment practices. Similarly, audit programs for
residential, commercial, and industrial cus-
tomers provide water users with information
about efficient water use, available technolo-
gies, improved practices, and assistance pro-
grams.

Making information available to the general
public, and involving the public in collecting
that information, can facilitate citizen involve-
ment in the management of water resources.
The Napa River Watershed Management pro-
ject is a case in point. Here, the Napa County
Resource Conservation District and its citizen
collaborators have established a program of
consistent citizen-led watershed monitoring.
The compilation of monitoring results, com-
bined with publishing watershed management
goals, has helped increase the number of citi-
zen groups involved in active stewardship of
various sections of the Napa River.

The 28 success stories described here are the
tip of the iceberg. In communities around the
state, smart and committed individuals and
groups are getting together to take water policy
into their own hands. The result is a growing
movement away from state or federally spon-
sored programs and policies toward regional
and local watershed and community actions,
though several successtul state and national
activities are also described here. As a result,
official state water policies now often lag
behind—rather than define—the state-of-the-
art. The official California Water Plan, for exam-
ple, fails to acknowledge these many successful
activities or to incorporate them into its projec-
tions for California’s water future. Integrating
the lessons learned from these success stories
into long-term policy and planning could lead
to a very different California—one where effi-
cient, equitable, and sustainable water uses are
the norm, rather than the dream.



Marin Municipal Water District’s
Innovative Integrated Resource
Management Program

Lisa Owens-Viani

Introduction

In 1992, concerned about being able to meet
existing and future demand in its service area,
the Marin Municipal Water District (MMWD, or
the District) developed a four-pronged integrat-
ed resource management plan (IRMP) that
allowed it to stabilize demand by linking the
phased development of new water supply to a
sophisticated demand management (water con-
servation) program. Because its conservation
and water-recycling programs have held
demand close to 1980 levels even with a popu-
lation increase of 13,500 (see Figure 1-1), the
District has not yet had to implement the third
phase of its supply plan, which includes build-
ing a new pipeline to import additional Russian
River water. A crucial player in this success is
the committee that regularly monitors and _
evaluates MMWD's supply and demand and the
programs designed to manage them.

MMWD’s IRMP not only closely ties supply
to demand but also saves MMWD from incur-
ring the financial and environmental costs of
developing new supply unless and until such
development can no longer be avoided. Accord-
ing to James Fryer, MMWD's Conservation
Coordinator, this more flexible, conservation-
based strategy has replaced MMWD's former
way of thinking about supply, in which supply
systems were built with no regard for demand
management. Recognizing that some level of
rationing will always be necessary during
severe droughts, MMWD’s new goals for supply
reliability are to maximize ongoing conserva-
tion and avoid having to ask customers to
reduce water consumption by more than 25
percent (the level set by MMWD's citizen ad
hoc committee) more often than every 20 to 25
years (Fryer 1998).

Background

MMWD serves the eastern corridor of Marin
County, from the Golden Gate Bridge north-
ward to the site of the former Hamilton Air
Base, and from the San Francisco Bay west to
the San Geronimo Valley (see Figure 1-2).

The District encompasses approximately 147
square miles and services a population of about
180,500. Its primary water sources are Laguni-
tas Creek and tributaries Nicasio and Walker
Creeks, which are impounded in seven reser-
voirs operated and maintained by MMWD (see
Figure 1-2). The amount of water MMWD is
able to supply from these reservoirs is limited
in part by California Department of Fish and
Game requirements for instream flows for
anadromous fish, In addition to the approxi-
mately 80,000 acre-feet of water stored in these
reservoirs, MMWD imports about 25 percent of

Figure 1-1
Water Consumption Per Capita*
in the MMWD Service Area for Selected Years
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Figure 1-2

MMWD's Service Area
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its yearly water supply (depending on demand)
from the Russian River. Water recycled at the
Las Gallinas recycling facility accounts for a
small (approximately three percent) but grow-

ing portion of MMWD's supply.
Prior to implementing the IRMT, the District

had developed its water supplies in “leap-trog”
fashion: as demand reached or exceeded avail-
able supply, the District would build a new
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water supply project estimated to satisfy
demand for the next 15 to 20 years. In 1989, a
consultant hired by the District identified a

5,000 acre-foot per year (afy) supply deficit for

existing services (the District had enacted a

moratorium on new or increased service con-
nections for existing customers) (see sidebar),
plus a future supply deficit of 5,000 afy based

on expected growth in the area.
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" The's 000 afy supply defaut |dent|f;ed for exnstmg customers was also based on the fact that reservosrs cannat be -

completely tlrained to zem MMWD has since changed lts deﬁmtmn of adequate supplyto one based on

= Durmg the time:of the consultant's study, MMWD based lts definition.of adequate supply om "net safe yield" it wanted

to have enough water w supply the District through the worst drought of record without any cutbacks of rationing.

'l

Operatlonal

yleld " -which acknowledges that customers can significantly reduce consumptlon during drought penods (Fryer1998).

In response to these findings, and having
experienced two major droughts within the pre-
vious couple of decades, the District placed a
bond measure on the ballot that proposed
importing additiona) water from the Russian
River. Local environmental groups opposed the
bond measure, citing the District’s lack of con-
servation efforts, and the voters defeated it.
With that message from its customers, and with
no practical options for hooking into either of
the state’s two major water supply systems,!
the District found itself seriously considering
recycled water and demand management as
viable alternatives to developing new supply.
MMWD knew, based on the response of its cus-
tomers to requests for conservation during peri-
ods of drought, that the potential for substantial
water savings existed within the District. In
1977, for example, the District’s worst drought
yeat, consumption was reduced by 62 percent,
exceeding the 57 percent requested by the
District (Water Use Monitoring and Evaluation
Program 1993).

In 1993, MMWD hired a consultant to per-
form a baseline study on water end uses, the
markel penetration level of water-conserving
fixtures, water consumption levels, customer
knowledge and attitudes toward conservation,
demographics, and projected future demand.
That study found that many of MMW1)'s cus-
tomers supported and had implemented water-
conserving measures but that the potential for
additional conservation was large.

An ad hoc committee of interested citizens,
MMWD staff, and members of the District’s
board of directors was formed and met over a
seven-month period to develop a comprehen-
sive water management program for the Dis-
trict. The committee’s recommendations,
which were presented to the public in a series
of eight public workshops, and the findings of
the baseline study, formed the basis of the
IRMP. The IRMP called for a comprehensive
water conservation program, increased use of
recycled water, a monitoring program, and the
phased implementation of new supply projects.
Phased implementation would enable the Dis-
trict to import water from the Russian River if
water savings from improved efficiency and
conservation measures were insufficient to
help the District meet its water supply reliabili-
ty goals (i.e. to not exceed 20-25 percent
rationing every 20-25 years) and future needs.
Maotivated by the desire to limit the amount of
rationing or moratoriums on new hookups it
would have to impose in the future, con-
strained by limited supply options, and encour-
aged by a supportive public, statf, and board of
directors, MMWD developed an innovative and
comprehensive IRMP The IRMP includes con-
servation programs geared toward all types of
customers and uses, a successtul recycled
water program, and an effective self-monitoring
program that ensures that the conservation pro-
grams are cost-effective and achieve the ad hoc
committee’s goals.

! In 1976-1977, in one of the worst periods of drought for the agency, a pipeline was built to carry water from Hetch-
Hetchy via the Tast Bay Municipal Utility District across the Richmond-San Rafacl Bridge to MMWD, as an emergency
stop-gap measure. After the drought, however, the District was unable to secure permanent supply from the East Bay or
the Delta, and Caltrans required MMWD to remove the pipeline. For MMWD to tap into one of the large water projects as a
long-term solution would be prohibitively expensive,

13
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* Measure V, passed.in 1992, which furided the IRMP
conservation programs

which identified best management pra’cﬁ?:’es (BMPs)

B

Some of the Driving Forces Behind MMWD's Conservation-Oriented IRMP

" & Customer interest in minimizing water bills-and the District's costs
. » Customer interést in-and support-for conservation.and environmental presefvation
« Strong staff interest in and support for. conservation; leading to the hoard's adoption of Policy 16 setting forth water
conservation as “an integral part of the District's’lohg{erm resource planning”

« The Water Efficiency.and Conservation:Master Plan (CMP), which.reviewed existing and identified potential new

= California’s Memorandum-of Understanding on Urban Water Conservation {to which MMWD is a charter signatory),

« Scarce local water supply/high cost-of developing new supply

The Four-Pronged IRMP
1. Phased Supply

In developing its phased plan, MMWD’s goal
was to reduce demand, through conservation
and efficiency measures, by an additional 10 to
15 percent beyond the 11 percent reduction
estimated to have been achieved through both
voluntary and state-mandated measures
between 1970 and 1987 (such as 3.5 gallon
ULFTs and low-flow showerheads). At the same
time, by adopting a phased supply plan,
MMWD wanted to be able to meet a higher
demand scenario, if necessary.

The first phasc of the supply plan included
expanding MMWD's recycled water distribution
system, implementing the conservation master
plan, and signing a new contract with the Sono-
ma County Water Agency (SCWA) and its con-
tractors to purchase 10,000 afy of Russian River
water, in addition to the 4,300 afy provided
under the original contract.

Phase 2 included improving existing infra-
structure, further expanding the Las Gallinas
water-recycling facility, acquiring rights-of-way
for the new SCWA pipeline, designing Phase 3
pipeline facilities, and continuing conservation
and water efficiency measures. These first two
phases solved the 10,000 acre-foot deficit prob-
lem identified by the consultant.

Phase 3, which would include building a
pipeline to carry Russian River water from Kas-
tania (Petaluma) to Novato, as well as further
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expansion of the Las Gallinas recycling facility,
has not yet been implemented, due to the suc-
cess of MMWI's conservation and water-recy-
cling programs—and abundant rainfall. It and
when the monitoring committee’s evaluation
shows that existing dermand is approaching sup-
ply capability (the current operational yield),
and that projected near-term increases in
demand will exceed supply, the third supply
phase will be triggered.

Phase 4 would involve building a new water-
recycling facility, expanding the Russian River
pipeline of Phase 3, and continuing conserva-
tion and efficiency programs.

In Phase 5, the Monitoring Committee would
reevaluate all of MMWD's long-range water
resources options, improve recycling facilities,
and build new infrastructure from the Russian
River.

Cost

MMWD issued $37.5 million in bonds to pay
for the IRMP. The bonds cover all elements of
the plan—conservation programs, the recycled
water program, and new supply—and spread
the cost of building new supply infrastructure
over an 18-year period, factoring in inflation.
The supply phases are implemented as needed,
which enables MMWD to adopt more of a “pay
as you go’ financing approach. Funds collected
through connection fees and water rates are
held in reserve until needed, and along with
other revenues, help pay back the bonds. The
financial analysis behind the bonds assumed a
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consistent growth rate of 300 single-family resi-
dences per year in the District. If actual
growth—and more importantly, demand—is
lower, the reserves are not tapped into and the
phases are postponed. If the growth rate is high-
er or demand rebounds to pre-drought levels
(i.e. before many basic conservation measures
were implemented), funds will be made avail-
able for implementing the next supply phase.

2. Monitoring and Evaluating
Water Use

In developing the IRMP, the District deter-
mined that it needed to fine-tune its monitor-
ing and projections of water use in order to
cost-effectively manage supply and demand.

A nine-member citizens’ committee, the Water
Conservation and Monitoring Advisory Com-
mittee (the monitoring committee), was
appointed to monitor and evaluate the IRMP.
Through formal, yearly evaluations and more
frequent, less formal meetings, the monitoring
committee ensures that the initial ad hoc com-
mittee’s recommendations are met, evaluates
MMWD's supply and demand, and determines
if and when new phases of the supply plan
need to be implemented. Using the baseline
study, census data, the District's water service
database, water production data, and weather
information, the monitoring committee evalu-
ates the effectiveness of the District’s conserva-
tion programs and determines actual water sav-
ings as well as potential additional water sav-
ings. The monitoring committee helped devel-
op and implement the ultra-low-flush toilet pro-
grams, the baseline study, the Conservation
Master Plan (CMP), and the board’s water con-

' servation policies, as well as the monitoring
program itself. Prior to developing the CMP,
MMWD had evaluated water use and developed
use projections using gross per capita figures,
since many of its customers were in the single-
family residential category. In the CMP,
MMWD refined its projections by delineating
user categories and service areas. The District
has since begun factoring in variables such as
rainfall, temperature, and population growth.

As part of the evaluation process, District
staff members work with city, town, and coun-
ty planning departments within the District to
determine whether growth and development
trends vary from adopted general plans, and
apprise the monitoring committee of their find-
ings. The monitoring committee also evaluates
the “decay” of MMWD's access to the pipeline
capacity of the North Marin Water District
(which delivers the Russian River water
MMWD purchases from the SCWA to MMWD):
as demands within North Marin's own service
area increase over time, MMWD loses access to
pipeline capacity.

The primary cost of the monitoring program
is the time MMWD staff spends preparing for
and attending monthly or bi-monthly meetings,
according to James Fryer. The monitoring pro-
gram does not have a budget per se but is paid
for out of the general fund. Citizen members
volunteer their time.

3. Water Conservation and
Efficiency Programs

The goal of MMWD's conservation programs
and activities is to cost-effectively improve the
reliability of the District’s water supply by con-
serving as much water as possible. Specifically,
the CMP recommended reducing total demand
by 22 to 32 percent below 1987 levels through
customer-friendly, incentive-based programs
that are less costly than developing new supply
options (Urban Water Management Plan (UWMP)
1995). The year 1987 was used as the “target,”
since it was the highest consumption year on
record, even though consumption reflected sav-
ings from conservation measures implemented
after the 1976-1977 drought (which were esti-
mated to have reduced 1987 consumption by
11.5 percent) (UWMP 1995). The District is on
track in achieving its goal—halfway through the
10-year implementation of its CMP, it has
reduced demand by approximately 15 percent,
despite a 7.5 percent increase in population.
This reduction in demand has largely been
achieved through the District’s wide array of
innovative conservation programs and an

2 Two members of the committee also serve on MMW D's board of directors.
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aggressive water-recycling program. Conserva-
tion measures include the implementation of
ordinances and policies, tiered rate structures,
audits and incentives, budgets and entitlements,
and a multi-faceted educational effort targeting
the general public through demonstration gar-
dens, school programs, billboards and advertise-
ments, and water-efficient landscape contests.
Some of MMWD's most successful water conser-
vation and efficiency programs are described in
more detail below.

Ordinance 326

In 1991, MMWD's board passed Ordinance
326, which requires customers applying for
new, increased, or modified service to imple-
ment stringent indoor and outdoor water-con-
serving technologics. It also requires all new
landscape designs (with the exception of those
for single-family residences) to undergo a very
thorough pre-installation plan review by
MMWD and to be inspected by licensed land-
scape architects. MMWD staff members fre-
quently inspect the sites as well (Fryer 1998).
According to Jaumes Fryer, many water-ineffi-
cient designs are caught in this pre-installation
plan review process, and corrected before instal-
lation. Although to date MMWD has performed
landscape plan reviews free of charge, it is con-
sidering charging landscape architects for any
subsequent reviews necessary to correct inade-
guate designs (Theisen 1998). MMWD has also
developed a workbook for landscape architects,
to help them comply with the ordinance.

Required indoor efficiency measures include
pressure-regulating valves, ultra-low-flush toi-
lets (1.6 gallons-per-flush), low-flow shower
heads and kitchen and bathroom faucets, and
(for non-residential facilities) self-closing valves
on faucets and showerheads.

Some of the outdoor requirements include
limiting lawns and swimming pools using
potable water to 25 percent of the total devel-
oped landscape area and lawns using reclaimed
water to 40 percent of the total developed land-
scaped area; planting all other areas with low-
water-use plants (unless the site is a ball field

or public park, etc.); using specified amounts of
mulch; and installing automatic irrigation sys-
tems that meet stringent standards for over-
spray, runoff, and distribution unitormity,

MMWD estimated in the CMP that the ordi-
nance would save at least 69 afy; however, the
agerncy believes that actual savings due to the
focus on landscape efficiencies is much greater
(Fryer 1998). James Fryer says the program has
other, less quantifiable benefits as well. Once
landscape architects have undergone three or
four plan reviews, they are more likely to incor-
porate what they have learned, not only in
future projects requiring plan reviews, but also
in projects that do not require reviews, such as
single-family residences. Fryer believes the
ordinance has been particularly successful in
regard to landscape water savings because it
encourages a three-pronged effort by the
agency, the customer, and the landscape archi-
tect that helps the agency meet its water con-
servation goals and saves the customer and the
landscaper money.

Ultra-Low-Flush Toilet Programs

To date, these programs have resulted in
over 30,000 toilets being retrofitted in Marin
County (Fryer 1998). In August 1994, the Dis-
trict implemented a program offering cus-
tomers a $100 rebate or a $150 no-interest loan
to replace their old toilets (which use 3.5t0 7
gallons per flush), with ultra-low-flush (1.6 gal-
lons per flush) toilets. The District has since
begun working with community-hased organi-
zations to distribute ultra-low-flush toilets (see
Community-Agency Partmerships Save Water and
Revitalize Communities, Chapter 5) and also
works with individual schools interested in
replacing their old water-consumptive toilets.
MMWD is now installing ULFTs and infra-red
sensors on water faucets in area movic theaters
in exchange for pre-movie screen space adver-
tising MMW1Y's ULFT program. One clever
guestion-and-answer-type ad asks the audience
how many movies they could attend with the
money they would save from installing a
ULFT3

3 with the ULFT rebate, a customer can see at least 10 movies, and with the money saved on an average water bill from

installing a ULFT, a customer can see five movies each year,
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Source: Fryer 1998

Table 1-1
MMWD'’s ULFT Installations 1994-1998

Ultra-Low-Flush Fiscal Year Fiscal Year Fiscal Year Fiscal Year
Toilets Retrofitted 1994-95 1995-96 1996-97 1997-98

_ _ {as of 6/30/98)
Through Rebate Program. -~ 12,000 490 3,500
Through CBOs Not implemented 2,605 4,000
Schools _ Notimplemented .~ Notimplemented. 8
TOTAL: 12,000 7,095 5,876 7,538

To date, MMWD’s ULFT programs have
saved an estimated 8,000 acre-feet of water; by
the year 2002, that figure is expected to be
close to 24,000 acre-feet (Fryer 1998).

“Water Budget/Entitlement” Pro-
gram for Non-Residential Customers

The water budget/entitlement program was
designed to indicate the maximum amount of
water MMWD is committed to supplying new
non-residential customers, to check existing
non-residential customers whose use is increas-
ing, and to indicate the quantity of water the
District is committed to supplying all of its non-
residential customers. In 1989, MMWD hegan
assigning water budgets to all new non-residen-
tial services and in 1991, to existing non-resi-
dential customers. (Non-residential customers
make up approximately 40 percent of MMWD's
customer base.) While water budgets represent
MMWD's determination of the customer’s actu-
al consumption requirements, entitlements rep-
resent the maximum amount of water MMWD
is comumitted to supplying the customer on an
annual basis. The water budget may be less
than or equal to the entitlement, but cannot
exceed the entitlement.

The water budget serves as a tool to imple-
ment the District’s inverted block billing struc-
ture for non-residential customers (residential
customers pay the same tiered rates, but the
rates are based on fixed break points rather than
budgets). The annual water budget, divided
over six bi-monthly billing periods, serves as the
billing baseline. The amount of water allocated
to any two-month billing period defines how
much water can be used before second- and

third-tier water rates are triggered. The water
budget also serves as the water allocation basis
for the District’s rationing program in the event
of a drought. Because customers have different
water needs (an office building versus a restau-
rant for example), the break points triggering
the next tier are based on cach customer’s indi-
vidual needs, as defined in their water budget.

MMWD staff review the annual water use of
all non-residential accounts every January to
determine which customers have exceeded
their entitlements; MMWD then notifies those
customers. If the excess use was caused by a
leak that has since been repaired, customers
are not considered in excess of their entitle-
ment. New customers who exceed their entitle-
ment for three consecutive years or customers
who change their service to more intensive-
water usc must purchase additional cntitle-
ment to come into accord with their increased
demand. As can be seen in the table below
summarizing 1995 entitlements, while some
users did exceed their entitlements, most used
less, resulting in a net water savings, and show-
ing that most customers seem to be responsive
to the budget/entitlement program.

Table 1-2
MMWD’s 1995 Entitlement Review
Total Total Amount
No. of Accounts  Entitlement 1995 Use Over/Under

(AFY) (AEY) (AFY)
Accounts Over 285 424.87 663.63 +238.76
Entitlement
Accounts Under 4,059 9,381.32 6,285.87 -3,095.45
Entitlement

“Total 4,344 9,806.19 6,949.50  -2,856.69

Source: Water Conservation Action Plan for 1997, MMWD
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Conservation Rate Structure

In 1993, MMWD established a three-tiered
rate structure that applies to all customer class-
es and reflects the marginal (and some opera-
tional) costs of its three supply sources—local
reservoirs, the Russian River, and the Las Galli-
nas recycled water system. For non-residential
customers, the tier is determined by the
budget/entitlement system, as described above;
residential tiers are based on fixed break points
determined by consumption (there is also a
fixed service charge based on meter size).
Because marginal costs reflect MMWD's actual
cost of obtaining and delivering additional water
to meet customer demand, a tiered structure
based primarily on those costs offers a rationale
that can be easily explained to and understood
by customers; it also provides them with a price
signal that encourages conservation.

MMWD's third-tier potable rate reflects the
cost (capital, pumping, and treatment) to

MMWD of delivering recycled water. Potable
customers do not actually receive recycled
water but are charged third-ticr rates when
they exceed a specified level of consumption.
In this way, the third-tier rate helps pay back
the capital costs incurred by MMWD in build-
ing its recycled water distribution system.

MMWD has also established a tiered rate sys-
tem for recycled water users. Although the
marginal cost of delivering recycled water is
higher than that for Russian River or local
reservoir water, to encourage its use, MMWD
charges only (approximately) one-half the cost
of first-tier potable water—$1.24/cctf—for first-
tier recycled water. Like potable users, recycled
water users (who tend to be commercial or
large landscape users) are billed based on how
much water they use: the second-tier rate
($2.21/ccf) is triggered when customers use 100
to 150 percent of their entitlements; the third
tier ($4.08/ccf) when customers exceed 150
percent of their entitlements,

Recycling System

Table 1-3
The Cost of MMWD's Water by Source in $ Per Acre-Foot Delivered
1)) (2 3) 4)
SOURCE Pumping Treatment Amortized Purchase Variable* TOTAL
Capital Costs (1-4)
Reservoirs 65 65 335 0 130 465
Russian River 55 T qs T ggs T g T e s
Las Gallinas 45 200 1,900 0 245 2,145

River water.
Source: Fryer 1998

*Reflects the sum of pumping and treatment costs, with a portion of the purchase cost for the initial 5,000 acre-feet of Russian

Table 1-4
MMWD's Three Pricing Tiers for Potable Water in § Per Acre-Foot
Tier 1 Tier 2 Tier 3
3963 $1.779 $3.410

Based on the true cost* of
delivering reservoir water

Based on the true cost of
delivering Russian River water

Based on the true cost
of delivering recycled water .

Source: MMWD, converted from ccf

*True cost is primarily MMWD's marginal cost of supply plus some other associated operating costs.
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The Consevvation Assistance
Program (CAP)

This audit program targets and tries to elimi-
nate inefficient water use among the highest
water users in each customer class. Although
Best Management Practices (BMPs) require
water agencies to target the top 20 percent of
users, MMWD targets more than just the top 20
percent. Since 1995, when the CAP was estab-
lished, MMWD has conducted 800 audits of sin-
gle-family units; 73 audits of multi-family units,
70 audits of large landscaped areas, and 137
audits of commercial institutions (Pelletier
1998). Prospective participants are sent hand-
signed letters in handwritten envelopes invit-
ing them to participate in the program. If the
agency does not receive a response to the ini-
tial letter, it sends second and third follow-up
letters. MMWD employees perform the audits
themselves and try to conduct careful, thor-
ough audits rather than performing large num-
bers of less detailed audits.

Each audit consists of an inventory of water
fixtures inside the home or building and an
evaluation of the customer’s landscape and irri-
gation system and his or her general water use.
Auditors identify water-saving measures, per-
form benetit-cost analyses, and propose incen-
tives for retrofits. The customer receives a
water-use profile, a list of recommended
actions, an analysis of his or her water bill, and
rebate information if applicable.

Participants receive a follow-up letter as well
as annual updates on their water usage. MMWD
customers can also sign up to receive weekly
“weather faxes” from MMWD, which contain
CIMIS information about evapotranspiration
rates and water replacement needs (Fryer 1998)
(see The Power of Good Information, Chapter 16).
MMWD is currently developing a method of
sending this information out via e-mail. Follow-
up efforts like these tend to increase implemen-
tation of conservation measures identified in
the audits, according to James Fryer. MMWD
has also learned that customers are more likely
to respond to an invitation to have their water
use audited and potential cost savings identified
through a “water use consultation” than they
are to participate in a more vague-sounding

“survey.” Table 1-5 shows estimated water and
avoided cost savings from the CAP program.

Landscape Seminars

In 1995 MMWD began offering landscape
seminars for “do-it-yourself” homeowners as
well as landscape professionals and institutional
groundskeepers. Although geared somewhat dif-
ferently for these different users, the seminars
include topics such as local water supply con-
straints, soil types, climate, plant selection, irri-
gation techniques, hydrozones, water pressure
regulation, irrigation system maintenance,
CIMIS information, and MMWD's weather faxes
and call-in tip line. Landscape professionals
who attend and pass tests on the seminars
receive MMWD's WEL (“Water-Efficient Land-
scaping”) logo, which they can use in advertise-
ments. As of mid-1998, MMWD has also held
nine seminars on efficient irrigation techniques
and 10 on water management for homeowners'
associations.

Other seminars are offered on improving
efficient use in hotels and motels, swimming
pools, and cooling towers.

Demonstration Water Conservation
Garden and Water-Conserving
Garden Contests

In 1994, MMWD installed a demonstration
Water Conservation Garden in Corte Madera.
The garden showcases 42 native plant species

- on a 2,850 square-foot site that demonstrates

how low-water-use plants and efficient irriga-
tion can be used to create an attractive garden
in Marin's Mediterranean-type climate. Plants
in the garden, most of which are California
natives, are labeled with their common and
botanical names. Brochures explaining how to

Table 1-5

Cap Weighted Cost per Acre-Foot of Water Saved
Avoided Cost of New Supply per Acre-Foot
Estimated Cumulative CAP Savings: e

Source: Water Conservation Action Plan for 1997, MMWD

MMWD's Estimated Savings from CAP

""" 431 to 638 acre-feet per year
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design low-water-use gardens and lists of low-
water-use spccies are available for visitors to
take home. The District recently installed a sec-
ond demonstration garden in San Rafael,

Since 1994, the District has held annual
water-conserving landscape contests for the pub-
lic. Contest categories range from single-family
home landscapes to established commercial
landscapes; winning landscapes (along with
water-conserving gardening tips), are featured in
MMWD newsletters, displays at the county fair,
and local shopping malls. MMWD is currently
developing a documentary about the landscape
winners, in which these customers will encour-
age others to install water-conserving gardens.

Rebate Program for “Tumble-Action”
Washing Machines

In 1996, in conjunction with Pacific Gas and
Electric, the District began offering rebates to
customers who install tumble- or horizontal-
action washing machines. By July 1998, 550
machines had been installed. These washing
machines save between 25 and 50 percent of
the amount of water used by traditional top-
loading type washing machines, and they save
on energy costs. Assuming an average single-
family household washes four loads of clothes
per week (an average water usc of 28 gallons
per day), those 550 new washing machines are
already saving the District at least 8.6 acre-feet
of water per year. MMWD estimates in the
CMP that savings from this 10-year program
will total between 68 afy (with low-participa-
tion in the rebate program) and 184 afy (with
high participation), and that if the use of hori-

MMWD's presence and message are visible year-round (Photo by
author).
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zontal-axis machines is mandated after the
year 2000, savings could he as high as 614 aty
(assuming 4,000 new participants per year
over 10 years) (Barakat & Chamberlin, Inc.
1994). So far, this program has been very well-
received, according to James Fryer, and
MMWD believes actual water savings will be
even greater than predicted.

Public Information |
Campaign/School Education
Program

MMWD's public information campaign is
handled through its Public Information Depart-
ment, with support from the Water Conserva-
tion Office, ensuring that MMWD's water con-
servation message is prominent in the public
eyve. MMWD uses news releascs and interviews,
brochures, bill inserts, billboards, and special
events like county fairs and other community
events to promote its programs and urge con-
servation; these efforts are increased during the
warm summer months when water use surges
upward although MMWD’s presence—and con-
servation message—is highly visible year-
round. Billboards, for instance, are placed near
high traffic areas and, when appropriate, call
attention to attractive water-conserving land-
scapes nearby.

MMWD is currently developing a series of
videos to be aired on public access channels
describing MMWD'’s WEL logo/training pro-
gram for landscapers, as well as videos teaching
homeowners how to install efficient drip irriga-
tion systems and how to create gardens that act
as a continuation of the natural Marin County
landscape, instead of gardens unsuited to the
local climate and native wildlife (Fryer 1998).
The public can also borrow these videos free of
charge from MMWD, local libraries, and video
stores. MMWD is also working with local movie
theaters to air pre-movie segments about the
landscape contest winners, using images of the
winning gardens.

In 1993, MMWD developed a water education
workbook for distribution to grades K-12, and
works with PTAs, school superintendents and
principals, and other environmental education
groups in its service area to distribute the mate-
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Table 1-6
The Cost of MMWD’s Conservation Programs
Fiscal Year Conservation Operating Capital Percent of Total Expenditures
Program Budget Budget (Operating and Capital)
Expenditures Represented by
Conservation Costs
199192 $252,882 ‘2 'Not available Notavailable' 7o 0.6
1992-93 $414,89 Not available Not available 0.8
1993-94 $479,829 Not available Not available 08
1994-95 $1,601,304 Not available Not availabie 2.4
1995-96 $1,903,501 ":$37,097,420" 426,931,279 29:
1996-97 $1,048,698 $37,226,362 $15,347,409 1.9
1997-98 $1,400,000 438,438,738 415,421,390 26
Source: MMWD

rials. It also holds teacher training workshops
and has developed a newsletter for teachers.

1995-1996 fiscal year), conservation remains
a small component of the District’s overall

expenditures, as shown in Table 1-6.

Perhaps most importantly, MMWD'’s conser-
vation programs are highly cost-effective when
compared to the cost of new supply, as shown
in Figure 1-3.

Cost of Conservation Programs

Although its conservation budget has
reached as high as $1.9 million (in its

Source; UWMP 1995

Conservation Programs

Figure 1-3
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4. Recycled Water

MMWD began using recycled water with a
pilot recycling plant during the drought of
1976-1977, successfully demonstrating that
recycled water could be used when other
sources were not available. Concern about the
future availability of potable water led MMWD,
working with the Las Gallinas Valley Sanitary
District, to build a permanent facility. In 1981,
a one million gallon per day (mgd) filtration
plant was completed, but when state regula-
tions on recycled water use became more strin-
gent, the plant's water quality was no longer
considered adequate for irrigating parks, play-
grounds, or greenbelts, MMWD then upgraded
both the plant's water quality treatment capa-
hilities and its capacity, to a two mgd advanced
tertiary treatment plant. With these improve-
ments MMWD was able to expand its market
for recycled water, and between 1990 and 1994,
expanded its distribution system and built 25
miles of recycled pipeline. Today, MMWD recy-

cled water customers (over 250 connections, 95
percent of which are irrigated landscape cus-
tomers who formerly used potable water) use
approximately 850 acre-feet of recycled water
each year. During peak irrigation season, the
Las Gallinas plant is operating close to its two
mgd capacity.

As an incentive for customers to use recy-
cled water, MMWD does not charge existing
customers to convert to recycled water? but
absorbs the costs of distribution and service
installation and recoups some of those costs
through new service connection fees and its
third-tier potable rate. To further promote
recycled water use, MMWD requires new, non-
residential customers to use recycled water for
landscaping as a condition of potable service.
Roger Waters, MMWD'’s Recycled Water Coor-
dinator, mentions that the droughts of
1976-1977 and 1991-1994, which necessitated
rationing and resulted in damage to cus-
tomers’ planted landscapes, also encouraged
customers to use recycled water since, unlike

Figure 1- 4
Growth of Recycled Water Use in MMWD
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4 New recycled water customers pay the same connection fees as potable users.
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potable water, it is not subject to cutbacks dur-
ing droughts. Many customers have begun to
view recycled water use as a way to protect
their landscape investments.

MMWD has promoted as many new uses for
recycled water as possible within state health
department restrictions. In 1993, after several
regulatory hurdles were overcome, the first car
wash in the state to use recycled water went
on-line. Although customers initially com-
plained about spotting (from the higher dis-
solved solids in fecycled water—1,000 ppm ver-
sus 100 ppm in potable water), that problem
was resolved with the installation of a reverse
osmosis system. Washed cars are now spot-free,
and the car wash has saved money by using
recycled water.

In 1995, after overcoming more regulatory
concerns, MMWD began supplying a heating,
venting, and air conditioning (HVAC) cooling
tower with recycled water. The cooling tower
has successfully used recycled water since
then, and MMWD offers a technical paper for
others interested in replicating such a system.

In 1998 MMWD installed a recycled water
laundry facility in a retirement home, the first
time recycled water has been used in California
inside a facility classified as “medical.”

MMWD has been a pioneer in advocating the
use of recycled water for flushing toilets and
initiated AB 1698, which empowers public
agencies to require dual plumbing systems in
non-residential buildings (so that recycled
water can be used to flush toilets). MMWD also
initiated legislation creating a revolving low-
interest loan fund for water recycling projects,
and legislation that expands the categories of
buildings in which recycled water can be used
to include all facilities except single-family
dwellings. Those facilities include stores,
offices, theaters, auditoriums, schools, hotels,
apartments, barracks, dormitories, jails, and
prisons. The new 320-bed Marin County Jail is
the first penal institution to use recycled water
for toilet flushing, in accordance with standards
of the new Uniform Plumbing Code that
address dual plumbing design and installation
(Castle 1998).

Marin Municipal Water District’s Innovative Integrated Resource Management Program

Cost of Recycled Water
Infrastructure

Between 1978 and 1995, MMWD spent
approximately $17 million ($5 million of which
came from the low-interest state revolving fund
loan program) to develop the Las Gallinas
water-recycling system, which consists of a two
mgd advanced tertiary treatment plant, 25
miles of pipeline, five storage tanks with a total
capacity of 1.7 million gallons, and four pump-
ing stations (UWMP 1995).

MMWD is now examining the potential for
expanding its recycled water system again.
Although it had considered developing a recy-
cled water system with the Central Marin Sani-
tary District, widespread saltwater intrusion in
that district has increased the cost and
decreased the feasibility of the project. MMWD
is now considering a further expansion of its
Las Gallinas facility.

Recycled Water Study Garden |

In 1994, in conjunction with the University
of California, MMWD established a 25,000
square-foot demonstration garden in Terra
Linda designed to compare the performance—
using recycled and potable water—of various
trees, shrubs, and ground cover plants (both
native and exotic) commonly used in Marin
County landscaping. One of the reasons for the
study was to see if complaints of poor plant
performance attributed to recycled water had
any validity. Half of the garden was watered
with potable water; half with recycled. Each
half was watered using both overhead spray
and drip irrigation. No fertilizers were used,
and the soil was not amended before being
planted. Tensiometers indicated when the soil
was dry and the plants needed watering. After
four years of data collection, researchers could
find no appreciable difference in the growth or
health of the plants, regardless of the type of
water applied.

Because the study plants were watered only
when they truly needed to be and performed so
well, Roger Waters suspects that the true cause
of any plant damage is customers watering their
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plants too frequently using too much water—
rather than recycled water. The demonstration
garden has been turned into a water manage-
ment training facility where seminars on land-
scaping using recycled water will be taught.

Conclusions/Lessons Learned

Marin Municipal Water District’s Integrated
Water Resources Management Plan reflects the
innovative thinking the agency engaged in
when it realized that its options for developing
new water supply were limited and that its
cuslomers hoth supported its efforts to con-
serve water and and expected it to lead in
those efforts. MMWD had come close to
exhausting its local water supply sources, and,
as James Fryer puts it, “We knew we weren't
going to be bailed out by the CVP or the State
Water Project.” At the same time, based on the
amount of water conserved by its customers
during several droughts, MMWD knew the
potential for enormous water savings existed,
if demand could be better managed. When
local groups defeated a bond proposal in 1991
to obtain new supply from the Russian River,
MMWD realized it had little choice but to het-
ter manage supply—by better managing
demand.

MMWD took the first step in developing a
more balanced water supply plan by conducting
its water conservation baseline study. The
results of that study showed strong customer
support for conservation and gave the District
hard numbers upon which to base proposals for
conservation programs. ['ryer believes agencies
that haven't collected such data might be sur-
priscd if they polled their customers. Because
MMWD researched and understood its cus-
tomers’ patterns of water use and attitudes
toward conservation, it was able to tailor its pro-
grams to the different sectors within its service
area and to develop strong rapport with its cus-
tomers. And hecause it administers the pro-
grams in-house, MMWD continues to learn
about and better understand its customers. As a
result, MMWD's conservation programs have
helped it successtully manage demand, stabiliz-
ing it at close to 1980 levels, despite a population
increase of 13,500 in the agency's service area.
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Although the success of some of MMWD’s
conservation programs in saving water cannot
be precisely quantified, MMWD's presence and
water conscrvation message are highly visible.
Billboards urging conservation are not suddenly
erected when a drought begins but can be seen
at all times as can the television announce-
ments about more natural, water-conserving
landscapes and the documentaries on land-
scape contest winners (to name just a few of
the agency’s public information efforts). These
ongoing, persistent efforts are undoubtedly
having a cumulative impact upon customers in
MMWLD's scrvice area.,

Another key to the success of MMWD’s con-
servation programs is the fact that MMWD
compares their cost to the marginal cost of new
supply—approximately $1,241 per acre-foot—
and only chooses those that can be implement-
ed for less. MMWD's marginal cost estimate
takes into account the true costs of developing
new supply—the new infrastructure that would
need to be built, the estimated life span of that

_ infrastructure, the energy costs to pump the

water, and the cost of acquiring water from an
outside source and treating it. By basing imple-
mentation of its conservation programs—partic-
ularly its rate structure—on this complete mea-
sure of cost-effectiveness, MMWD can also jus-
tify and explain its conservation policies and
rates to its customers.

Not all of the proposed conservation pro-
grams MMWD originally thought most promis-
ing turned out to be economically or other-
wise feasible. A pre-pilot study performed on
graywater use, for example, indicated that
such a program would not be cost-etfective for
single-family units. The study found that the
cost for an average homeowner to implement
a graywater system would range hetween
$1,500 and $2,000, and that the payback peri-
od would not be rapid enough to act as an
incentive for most consumers (Waters 1998).
Despite the cost, some MMWD customers are
interested in graywater systems, but permit
problems with the State Health Department
have prevented their implementation (Waters
1998).

For other utility districts interested in imple-
menting conservation-oriented integrated
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resource plans, James Fryer recommends
focusing on demand management and develop-
ing programs to support it—and making sure
staff believe in demand-side management.
Although not every utility district is faced with
the constraints MMWD was and continues to be
confronted with, MMWD’s experience shows
that a successtul integrated resource plan can
and should be based on the link between
demand management and supply. MMWD's
experience also highlights the importance of
establishing a mechanisin for monitoring sup-
ply and demand and performing baseline
research on water use and conservation in a
district’s service area. ‘That research can bolster
efforts to establish conservation programs by
showing that many customers value—and even
expect—their service providers to lead efforts to
conserve water.

MMWD's ad hoc and formal monitoring
committees are important components of the
TRMP and critical in supporting and ensuring
reasonable funding for conservation programs.
These citizen-based committees countered
MMWTI)Y's prior tenidency to jump ahead with
new supply projects by offering a more con-
servative approach—of cautiously phasing in
new supply while creatively managing
demand. As part of this new approach,
MMWD, through the efforts of these commit-
tees, developed a number of innovative ways
to manage demand and encourage conserva- .
tion, such as giving price breaks to recycled
water customers while recouping the cost of
building the recycled water distribution sys-
tem through its ticred rate structure. As Roger
Waters puts it, MMWD's recycled water pro-
gram is part of its “commitment to proving
that water is an even more valuable recyclable
resource than bottles, cans, and other com-
modities.” Waters, and many others at MMWD,
hope their IRMP will help them manage the
demand for water and encourage its steward-
ship within their service area, which ultimate-
ly benefits the agency, its customers, and the
environment. At the September 8, 1998 meet-
ing of the monitoring committee, MMWD staff
and board members agreed that, based on the
success to date of its demand management
program, the agency may even be able to

defer implementing Phase 3 of the supply
plan long enough to render it unnecessary.
The general consensus, says James Fryer, is
that the Jonger the agency can postpone new
supply the better. The agency believes that if
it can defer Phase 3 long enough, a whole
new range of conservation options—such as
changes in regulations that would make recy-
cled water use more viable and improved
efficiency technologies will become available,
further helping the District avoid the costs of
new supply.

Contacts

James Fryer, Water Conservation Coordinator,
MMWD

Robert Castle, Water Quality Manager, MMWD

Roger Waters, Recycled Water Coordinator,
MMWD
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Promoting Conservation with
Irvine Ranch Water District’s
Ascending Block Rate Structure

Arlene K. Wong

Introduction

Droughts can often create a rather perverse
cycle for a water agency: the agency will
request water conservation or even water
rationing; customer response will be strong,
often exceeding conservation requests; in
response to the decreased water use, and there-
fore decreased revenue, the water agency will
require a rate increase. The drought of
1987-1993 brought many water agencies face-
to-face with this dilemma, as California cus-
tomers became increasingly aware of the need
to use water efficiently. To avoid the cycle of
raising rates after asking customers to con-
serve, Irvine Ranch Water District (IRWD or
District) replaced its flat rate-per-unit charge
with an innovative ascending block rate struc-
ture in 1991. With the end of the drought, IRWD
recognized that customers would need support,
education, and monitoring to fully understand
changes in the rate structure, to accept the
ascending rate structure, and to appropriately
respond to the conservation incentives, IRWD's
rate structure represents an aggressive
approach to promoting conservation, and has
formed the foundation of a larger water conser-
vation program that, linked with an existing
water recycling program, has expanded to
include landscape conservation and other con-
servation incentive and education programs
covering all customer classes.

Background

Irvine Ranch Water District serves a 76,000-
acre area (one-fifth the area of the county)
located in southern central Orange County.
The District serves the city of Irvine, the unin-
corporated areas of Foothill Ranch and Newport
Coast, as well as portions of Tustin, Santa Ana,

Newport Beach, Costa Mesa, Orange, and
Portola Hills. The service area includes about
18,000 acres of developed land, 1,200 acres of
agricultural land, and a population of about
150,000. In 1997 IRWD delivered 69,858 acre-
feet of water, including over 14,600 acre-fect of
reclaimed water. TRWD relies on groundwater
(managed by the Orange County Water Dis-
trict) for about one-half of its supply and
imports water from Metropolitan Water District
(MWD) for the remainder. Groundwater sup-
plies are constrained by basinwide efforts to
properly manage the basin and prevent long-
term overdraft. Thus, any increases in water
demand that cannot be reduced through water-
use efficiency improvements or conservation
must primarily be met with increased imported
water.

During the drought, IRWD was concerned
about the possibility of asking customers to
reduce water use and then having to raise rates
to cover the revenue shortfalls from the
reduced use. All agencies in the area were
increasingly concerned that MWD rates would
skyrocket because of the cost of procuring new
supplies to meet demand. IRWD's board of
directors wanted to “do the right thing” for cus-
tomers and the District during a time of
impending water restrictions and rising whole-
sale costs. Asking people to conserve while rais-
ing rates to offset a revenue decrease was not
viewed as a positive option. With leadership
and commitment from the board, staff were
directed to develop a system that would meet
the practical needs of the District, meet the
political needs of maintaining fair and low rates
for customers, keep District revenue stable, and
build a water conservation ethic across cus-
tomer groups. The board established several
priorities for the new design, The rate structure
design needed to:
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¢ Reward conservation;

¢ Penalize water waste;

e Provide an equitable distribution of costs
such that all customer types feel they are
being treated fairly;

¢ Provide revenue stability; and

¢ Present a credible basis for a design based on
science and historical use that will be defen-
sible to the public.

The Program
Rate Structure Design

District staff took approximately six months
to design the rate structure and another six
months to gather the appropriate data to imple-
ment the structure. To address the issue of rev-
enue stability, staff quickly agreed on the need
to separate fixed and variable costs. Fixed costs
were covered in part through a fixed monthly
service charge. Water use would be charged as
a separate commodity.

An ascending block rate structure for water
use was determined to be an appropriate mech-
anism to provide incentives for water conserva-
tion and to penalize water waste. The rate struc-
ture adopted is based on five blocks of water
use, each with an increasing charge for the vol-
ume of water used within that block. The break
point between each block is based on a percent-
age of a base allocation provided each customer.
The rate structure differentiates between three
customer classes: residential; non-residential
landscape and agriculture; and commercial,

industrial, and public authority. As illustrated in

Table 2-1, for residential customers, conserva-
tion is rewarded by offering a discounted rate

applied to the first 40 percent of the base alloca-
tion used and the base rate for the remainder of
the bhase allocation. Rates for water usage above
100 percent of the base allocation were set to
send severe price signals for wasteful use, dou-
bling in price for each ascending block, with a
maximum charge of eight times the base rate
for water use exceeding 200 percent of the base
allocation. The structure is similar for non-resi-
dential landscape/agriculture and commercial,
industrial, and public authority customers, but
the percent of water use above the base alloca-
tion for triggering the penalty tier rates is
stricter (Table 2-2), and the low-volume subsidy
is available only to landscape irrigation cus-
tomers,

A key part of the rate design was determin-
ing the base allocation for customers. IRWD
developed criteria for determining the base allo-
cation for each customer class based on use and
demand factors as well as the variances that
would be considered to adjust the allocation.

Residential

The base allocation for residential customers
is based on number of household residents,
landscape square footage, and actual daily
weather and evapotranspiration (ET) data for
the area. IRWD analyzed local zoning and tract
maps and used the type of residential structure
to develop the following assumptions about
household size and landscaped area:

¢ Detached homes were assumed to have four
persons per household and 1,200 square feet
of landscape.

¢ Attached homes were assumed to have three

Table 2-1
Summary of Ascending Block Rate Structure for Residential Customers

Tier Water Use Price per Unit Used in Each Tier
(as Percent of Base Allocation)

tow Volume Discount .7 0-40% . . . 314 Base Rate

Conservation Base Rate 41-100% ... Base Rate

Inefficient 101-150% 2x Base Rate

Excessive 151-200% 4x Base Rate

Wasteful :201 and above: 8x Base Rate

Source: IRWD
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Table 2-2
Summary of Ascending Block Rate Structure for Landscape/Agriculture
and Commercial, Industrial, and Public Authority Customers

Tier Water Use Price per Unit Used in Each Tier
(as Percent of Base Allocation)
iy 0-40% 314 Base
41-100% Base Rate

Conservation Base Rate
Inefficient e 2x Base Rate
4x Base Rate

x Base Rate

101-110%
111-120%
21ahd abo

*The low volume discount rate applies to non-residential landscape customers only. The other customers are charged at the
conservation base rate for water use up to 100 percent of their base allocation.

Source! IRWD

persons per household and 300 square feet
of landscape.

® Apartments were assumed to have two per-
sons per household, no landscape.

Customers receive a fixed allotment for
indoor usage based on number of people in
the household (75 gallons per person per day).
The landscape allotment varies based on ET
for cool season turf and landscape arca. This
reference ET is a measure of the volume of
water per unit area that cool season grass con-
sumes for its neccssary physiological func-
tions, such as transpiration of water through
plant leaves and evaporation of water from
surrounding soil. The calculation for the land-
scape allotment is:

Landscape allotment = [Landscape area (sq. feet)]
x [ET(cool season turf grasses) x K (crop coeffi-
cient)] x [1/irrigation efficiency]

Landscape area was originally estimated by
type of home designation. It a customer later
called in to complain that his or her lot was big-
ger, he or she could submit a new square
footage to apply for a larger allotment. For allot-
ments, IRWD uses the ET for cool season turf
grass, the highest water-using plant in the land-
scape. Crop coefticients (K, are used with ET
to estimate specitic crop evapotranspiration
rates. Crop coefficients vary by crop, stage of
growth of the crop, and cultural practices.
Thus, for cool season turf grass, K, can change
from month to month as the turf goes through
its growth cycle. Climate conditions and calcu-

lation of ET were provided by a state-operated
CIMIS weather station in the service area (see
The Power of Good Information, Chapter 16). In
May 1997, IRWD established three of its own
weather stations to more precisely measure the
service area’s microclimates. Trrigation efficien-
cy is assumed to be 80 percent (i.e. 20 percent
of the water applied is lost to runoff, over-
spray, or misting). Allotments were first based
on historical, monthly ET data, but since billing
periods range from 28 to 32 days and may cross
months, IRWD later switched to daily weather
measurcments for calculating ET so that the
allotments would more precisely match the
customer billing periods.

Customers could apply for an increase in
monthly allocation or an adjustment in their
bills bascd on the following:

¢ Number of persons in a household;

s Larger landscape arca;

* Medical reasons for increased water use (i.e.
hydroponics equipment); and

e Other special reasons, such as an increase in
the number of “non-permanent” people
served in a household, such as households
involved in daycare or homecare activities.

Landscape and Agricultural
Irrigation

All non-residential landscapes in the district
are metered separately. Similar to the base
allotments for residential landscaping, non-resi-
dential landscape allotments are determined by
the square footage of the metered area for each
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individual site, and the daily ET. The same
assumptions of ET for cool season turf grass
and irrigation efficiency of 80 percent apply.
Allotments for agriculture are determined by
crop type (each crop has a different crop coeffi-
cient to adjust the reference ET), acreage of
crop, number of crop rotations, local ET, and
irrigation efficiency (80 percent).

Commercial, Industrial, and Public
Authority

Baselines for commercial, industrial, and
public institutions are difticult to set because
each customer can differ in terms of size and
type of water use. Water use can also vary
according to production cycles or business
cycles. When establishing its rate structure in
1991, IRWD used the customer’s 1989 water-use
figure (a drought year) as a base allocation.
Customers could request changes in their allot-
ment based on changes in their business status,
such as changes in number of employees or
change in production volume.

IRWD is currently working on establishing
baselines for industry sectors based on standards
of wise use. While formulas for industrial pro-
duction can be difficult, IRWD already regularly
applies standards for sanitary use based on a
customer’s current equipment (i.e. 3.5 or 1.6 gal-
lon toilets or whatever is on site). By setting
such simple baselines, a customer will quickly
be alerted to leaks or other changes in water use.

Implementation

In addition to designing the rate structure
and gathering the necessary data to help imple-
ment it, IRWD also put in place new adminis-
trative practices, including reprogramming the
computer system to accommodate a new data-
base, and other staff training. Customer service
staff received additional training so they could
provide explanations of the new structure, help
customers navigate through the variances, and
help customers identify why they might be in a
penalty block and what actions they could take
to get themselves out of it. Customers were
notified through billing inserts about the new
structure. Since the District was in the midst of
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a severe drought, consumers were very amen-
able to a rate structure designed to reward con-
servation and penalize waste. Scveral public
meetings were held during the rate design peri-
od, though they were lightly attended.

The new structure was rolled out incremen-
tally in 1991. The rate structure was first intro-
duced to non-residential landscape customers
in February 1991. By June, all other customers
were brought under the new structure. Within
the first few months, customer service received
over 6,000 calls. The first six months were
largely spent responding to customer inquiries
about the base allocation. All customers who
qualified for variances in their base allocations
were rebilled to accurately reflect the charges
with their new allocation in place. To date,
IRWD has issued about 15,000 variances for its
residential customers (about 45,000 residential
customers total). Residential variances most
often are for changes in landscape area, fol-
lowed by number of people in the household.
Commercial and industrial customers have also
been fairly active in seeking adjustments to
their base allocations, with about 50 percent of
customers (about 1,500) seeking adjustments
up or down as business cycles dictate.

The new bills clearly indicated amounts
billed at the different water rates: low volume
discount, conservation hase rate, inefficient,
excessive, and wastetul (see Figure 2-1). They
also included a monthly graphic profile show-
ing the base allocation and actual usage.

With a baseline, or water budget, customers
are quickly alerted when water use extends
into one of the penalty blocks and can call the
agency to identify the cause of the excessive
usage. Often customers with sudden changes in
water use are alerted to slow growing leaks that
otherwise went unnoticed under the old rate
structure. Customers who fix such equipment
failures are rebated the difference between the
penalty rate and the base rate once the correc-
tion is made.

The new rate structure also allows IRWD to
easily identify which customers are regularly in
the penalty blocks as well as when such events
regularly occur. It became clear that landscape
customers were most often in the largest penal-
ty use group, and that water use did not ade-
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Figure 2-1
Sample IRWD Bill
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quately respond to changes in weather (ET).
This alerted the District to the need to develop
programs to target the landscape customer, and
special efforts were made to develop efticiency
tools for landscape professionals, and education
and outreach programs.

The rate structure has raised customer
awareness of water use, and IRWD has respond-
ed to customer needs by designing programs to
help customers use water efficiently and pre-
vent penalty payments, The rate structure is
thus the foundation of the District’s conserva-
tion program and is regarded as a long-term
water management tool.

Evaluation of Success

Customer Acceptance and Equity

Certainly customers who pay penalty rates
for high water bills are not happy, and they do
get angry. However, IRWD has found that its

rate structure is very defensible. All customer
groups have the same rate structure. The base
allocations are determined through sound mea-
surements of expected use, and every effort is
made to allow a customer to remain within the
base allocation. IRWD has the capacity to devel-
op an individualized base allocation for every
customer, and the variances allow for cus-
tomers to adjust their allocations based on their
situations.

The conservation program is geared to
respond to a customer’s desire to remain within
his or her base allocation and efficient use,
keeping customer water bills as low as possible.
The rate structure and its signals have, in fact,
increased interactions between the agency and
its customers, fostering positive working rela-
tionships. IRWD's conservation program for res-
idential customers includes targeted home
water audits and landscape site analysis, free
low-flow devices for indoor plumbing (faucet
aerators, etc.), and low-flow toilet rebates. To
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assist landscape customers, IRWD has held
numerous workshops and scminars for land-
scape professionals, offered landscape equip-
ment rebates and zero interest loans, given free
software for irrigation scheduling and meter
reading, staffed an ET hotline, and provided
soil probes to measure soil moisture. (Sce
Reducing Water Use in Residential, Industrial, and
Municipal Landscapes, Chapter 4, for more
information). For commercial and industrial
customers, IRWD provides workshops and
audits, and participates in MWD-sponsored
rebate programs to assist with purchase of
water-cttficient equipment.

Revenue Requivements

By separating its fixed and variable costs,
IRWD was able to maintain a stable revenue
base through its fixed monthly service charge,’
leaving the ascending block rate structure to
promote water conservation without resulting
in insufficient revenue. Commodity charges for
water rates have remained unchanged since
1993.2 Excess or penalty revenues brought in
over the cost to deliver water are not needed tor
daily operations. Instead, they are allocated to
the Conservation Fund. This money is used to:

¢ Subsidize the low volume tier, rewarding
efficient water use;

e Fund conversion of potable water systems
for landscape irrigation or industrial pro-
cesses to recycled water;

¢ Fund district-wide outreach and conserva-
tion programs, including rebates, loan pro-
grams, and home and business audits; and

® Cover software and staft time for develop-
ment and implementation of ascending
block rate structure.

Conservation Results

It is often difficult to separate the impacts of
the water rate structure from other conserva-
tion program activities or external factors (i.e.
weather, economy, etc.). Thus, while not all the

savings can be attributed solely io the change in
rate structure, it is worthwhile to examine the
change in water use since the rate structure has
been instituted.

The landscape customer group saw an initial
13.5 percent decrease in water applied (4.4 acre-
feet/acre/year to 3.8 acre-feet/acre/year) from
the pre-program level, with consistent improve-
ment each year. Because climate is an impor-
tant factor in determining landscape water use,
it is perhaps more valuable to compare water
consumption to the average ET for that year.
Each year with the programs in place shows
substantial improvements in water use com-
pared with ET, with 1997 water use at 56 per-
cent ot ET and 1998 projected to be 55 percent
of ET. Since the average ET is that for high
water-using turf grasses, the lower consumption
in part reflects the fact that most landscapes are
not 100 percent turf, and Lhercfore sufficient
water use should be lower than the ET for turf,
IRWD attributes much of the savings in the first
five years of the program primarily to improved
irrigation practices (better scheduling, less over-
watcring, etc.) and not changes in types of land-
scaping (Ash 1998). Ash notes, however, that
new developments in the area since 1996 have
decreased turf acreage in favor of landscapes
using water-efficient plants.

The residential water use customer group
showed a 19 percent water use reduction from
the pre-program baseline for the first two years
following implementation of the rate structure.
Both were drought years. Water use increased
atter the drought, but remained below pre-pro-
gram levels. This efficiency level has held for
approximately four years. Overall, average
water savings for the past six years has been 12
percent below 1990-1991 levels.

Conclusions/Lessons Learned

The IRWD rate structure was created to
address drought, increasing wholesale costs,
and fair customer water costs, and to develop
a long-term water conservation cthic in the
District. It has succeeded in doing so. By send-

1 District costs are also supported by fees and property taxes.

2 Historically, water rates had increased cach year, though maybe only by a fraction of a percent (Ash 1998).
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Table 2-3
Change in Non-Residential Landscape Water Use
Year Acres Total AF Average Actual Average Percent of Programs in Place
Sold ET Use Average ET
(AF/acre) (AF/acre)
1990 13338 41 4.4 o 107% """ Pre-program baseline” "
1991 12,439 Rates
1992 12,211 O Rates
1993 12,424 Rates, education, rebates
1994 14,629 Rates, probes, software, rebates, education
1995 14,239 Rates, probes, software, rebates, education
1996 15,402 Rates, prabes, software, rebates, education -
1997 16,598 Rates, probes, software, rebates, education
1998* " 15,900 " Rates, probes, software, rebates, education.
Total Acre-feet Saved: 59,000
Total Avoided Costs: $16.2 million
Total Program Costs: $3.8 million
Net Benefit: $12.4 million

*1998 projected water use per acre based on six-month customer group data.
Avoided costs are the cost of imported water not purchased based on expected pre-program use (i.e. the difference from 4.4 acre-feetlacre.)
Source: Ash 1998a

Figure 2-2 _
Comparison of Acres of Landscape and Water Use, 1990-1998
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1998 projected water use per acre based on six-month customer group data.
Source: Ash 1998a
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Average Savings:
Acre-Feet Saved;
Total Avoided Costs:
Total Program Costs:
Net Benefit:

Source: Ash 1998a

13 percent
14,261

$5.5 million
$0.5 million
$5 million

Table 2-4
Change in Residential Water Use
Year Average Use per Account Savings from Programs in Place
(household) in Acre-Feet Baseline I
1990-91 .32 (drought) — Pre-program baseline
1991-92 726 (drought) 99 " Rates, education
1992-93 .26 (drought) Rates, education
1993-94 .27 Rates, education
1994-95 27 Rates, education
1995-96 " Rates, education "
1996-97 Rates, education
1997-98 Rates, probes, targeted audits, edication

ing the appropriate signals to penalize exces-
sive use, IRWD was able to build a firm founda-
tion for its other conservation programs,

Five key elements of the rate structure
worked to ensure its success: adequate cus-
tomer information and analysis; structure
design; equity and customer acceptance; rev-
enue stability; and coordination with other con-
servation programs. In developing its rate
structure, IRWD embarked on substantial
analysis and evaluation of customer uses and
customer group demand factors. The District
developed a databasc and billing system that
could track, update, and maintain the relevant
information.

The design of the rate structure made use of
the customer information gathered to develop
reasonable baseline allocations. Interaction
between the customer and the agency was thus
embedded in the design. The rate structure
itself builds customer awareness, sets targets,
and provides incentives for customers to use
water efticiently. It provides customers with a
water budget, allowing them to gauge perfor-
mance in relation to their base allocations. The
penalty rates send clear price signals about
excessive use.

Flexibility was built into the system through
the establishment of variances and the ability
to adjust individual allocations. Customer-
friendly rebates were provided to customers
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who took action to correct excessive use or
those who received new allocations. The sepa-
ration of fixed and variable costs was particular-
Iy important in allowing IRWD to establish a
rate structure that would not have a negative
impact on the District’s fixed costs while pro-
moting conservation—a key to revenue stabili-
ty. Penalty charges are simply fed back into the
conservation programs.

With respect to equity considerations, each
customer has cssentially the same rate struc-
ture. However, the ability to tailor base alloca-
tions to customer situations based on demand
factors relieves many of the equity or fairness
problems other rate programs have faced. The
rate structure relies on science and historical
water use to determine base allocations. These
objective data provide the agency with a defen-
sible standard for all customers.

Finally, the rate structure was accompanied
by sound conservation programs that were, in
fact, informed by the rate structure. The infor-
mation gathered on customer usc helps the
District identify patterns of excessive use, prob-
lem areas, and scasonal targets to guide design
and implementation of conservation programs.
Ultimately, the rate structure proved itself to be
an important tool in building a relationship
between the agency and the customer to fur-
ther support the district’s education and out-
reach programs.
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Effective Public Participation in the
Rate Setting Process: LADWP Blue
Ribbon Committee on Rates

Arlene K. Wong

Introduction

Historically in California the public has not
been involved in major water policy and plan-
ning decisions, decisions intrinsic to the state’s
growth trends. With the exception of ballot
measures such as the State Water Project and
the Peripheral Canal, decisions on water policy
have largely becn made by government agen-
cies, water utilities, and agricultural districts,
primarily composed of engincers. The environ-
mental community in recent years has been
very active in water planning discussions, par-
ticularly with the advent of the California
Urban Water Conservation Council and the
CALFED consensus process to fix the
Bay-Dclta estuary.

However, despite progress over the past 10
years in bringing the urban, agricultural, and
environmental stakeholders together, water pol-
icy debates continue largely outside the public
consciousness, and water issues are defined by
a small number of stakeholders before being
brought to the public’s attention. Even when
public participation is permitted, it is often lim-
ited to a public hearing process (held after
major decisions have been made) or a public
election where input is reduced to simple
approval or rejection of a proposal.

Without broader public participation, water
policy and management fails to recognize the
many needs of California's increasingly diverse
society, particularly low-income communities
and communities of color that have historically
been poorly represented. As California’s water
problems continue to be debated, and as the
demographics of the state continue to change,
social, economic, and environmental conflicts
over water may intensity. Second, the narrow
framing of California water problems precludes
more innovative solutions that would better

balance the state's social, economic, and envi-
ronmental needs. And third, lack of public
understanding of and interest in water policy
issues limits public responsiveness and willing-
ness to resolve the critical problems we face.
Many people and organizations involved in
water policy or planning are beginning to
acknowledge this problem. A wide variety of
recent activities have tried to broaden public
participation in water policy decisions and to
include members of the public in discussions of
water problems. Los Angeles’s Blue Ribbon
Comimittee on Water Rates offcrs one example
of a process that successtully involved citizens
in the policy process. The water rate structure
is commonly thought of as serving an agency's
revenue function, but it also has implications
for equity (who pays and how much) and water
conservation (sending signals regarding water
use and reflecting the true cost of delivering
water). Despite the rather technical nature of
designing a water rate structure, the Los Ange-
les Department of Water and Power saw fit to
form a citizens’ committee to Jead the process.

Background

In the spring of 1990, the Los Angeles
Department of Water and Power (DWP)
imposcd mandatory water conservation
throughout the city of Los Angeles. DWP
required a 15 percent cutback, and like
consumers in many California water districts
during the drought, city residents exceeded the
request and reduced water use by 30 percent
(Reifsnider 1993). Water sales, and thus DWP
revenues, fell far below projections, and DWP
was compelled to request a revenue increase of
11 percent, later reduced to 3 percent. Not sur-
prisingly, customers were angry that they were
being charged more for using less water.
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The city council approved the rate hike but
attached a proviso requiring DWP to develop a
new rate structure within a year that encour-
aged water conservation and would not penal-
ize consumers who conserved.

The Project

In the summer of 1991 Mayor Tom Bradley
appointed the Blue Ribbon Committee on
Water Rates in response to the city council’s
proviso. The last time the Los Angeles Depart-
ment of Water and Power had revised its water
rate structure was in 1977 after a severe two-
year drought prompted the mayor to appoint a
similar blue ribbon committee (A Consensus
Approach to Water Rates 1992). During the 1977
rate restructuring, DWP switched from a declin-
ing block structure to a uniform rate structure.
Then, as in this case, DWP requested an inde-
pendent blue ribbon committee to investigate
and propose a new structure. It was strongly
believed that such a process offered a more pro-
ductive way of gaining public acceptance and
appreciation for the changes needed.

Blue Ribbon Committee Mission and Strategy Statement

Committee Mission Statement

The Mayor’s Blue Ribbon Committee on Water Rates:éxists to formulate an:equitable
strategy for the next decade to link water rate structure with water conservation, water
supply, water quality, and environmental quaiity, so the Department of Water and Power
can assure the citizens of Los Angeles that it will be-able to contine sgrvih’g their heeds
in a fashion that is coStJerﬂecfiVe, envir’onrhéntally serisitive, and fait to 'all’cusﬂtrom‘-:-rs.

Strategy Statement

In pursuit of thi. objective, the committee shall investigate and deiermine the effects of
such factors as Los Angeles’s short- and long-term supply; required water quality
improvements; the Metropolitan Water District's supply, programs, and anticipated rates;
the social and economic implications of water rates; and the cost and effectiveness of
the City's water conservation and water recycling program. The above factors will be
considered in investigating and recommending a water rate structure; but will not be
topics for recommendations by this commiittee, except insofar as they directly affect

water rate design or aré-ip‘turn affected by water rates.

Source: A Consensus Approach to Water Rates 1992
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The new Blue Ribbon Committee (the com-
mittee) was charged to:

® Learn about rate design, demand
(factors that affect the amount of water
used), and supply;

* Decide on principles to guide rate design
for the next decade; and

* Assist in the initial implementation of a
new rate structure.

One of the first acts of the committee was to
establish a mission and strategy statement, set
forth in the sidebar. The committee was com-
posed of 24 members—12 citizen members with
“voting” privileges, selected by the mayor’s
office, and 12 non-voting members from DWP
staft, the mayor’s office, and the city council.

In selecting the citizen members, the mayor's

office first identified the various stakeholders
impacted by the rate structure that would be
representative of interests throughout the city.

These included homeowners, renters, landlords, :
the business community, the academic commu-
nity, organized labor, developers, environmen-
talists, ethnic groups, and neighborhoods. Rep-
resentatives for these interests were then identi-
fied by staft and asked to join the committee.
Members served pro bono, volunteering their
time, energy, and experience for the year-long
process. The final report was prepared by the
committee members and offered first to DWP's
board of commissioners and then to the mayor
and city council for final approval.

To further explore the water quality, cost,
supply, and demand conditions {acing Los
Angeles, the committee organized into several
subcommittees: Finance, Economic Growth
and Development, Conservation and Water
Recycling, Equity, and Public Participation, The
Public Participation Subcommittee held hear-
ings throughout the city to obtain input from
the public. These subcormnmittees reported their
findings to the larger group for consideration.
The full committee voted on all major deci-
sions. Decisions were mostly reached by
consensus, with the committee attempting to
identify and resolve conflicts before reaching
final decisions by vote. The final report was
approved by consensus of all members.
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Committee Approach
and Activities

After adopting the mission and strategy state-
ment, the committee selected a consultant to
assist them in their examination of rate design
and the rate setting process. Significantly, while
the committee relied on DWP for information
and expertise, they selected their own consul-
tant to facilitate the process. The consultant
reported to the committee, not DWP, and largely
provided technical assistance at the committee's
direction. Another important facilitator was a
representative from the mayor's office. She
served as a liaison between the comrnittee,
mayor, and city council. Importantly, she
helped to clarity the committee’s mission, set
deadlines, and provide the authority and sup-
port of the mayor's otfice. It was vital for the
committee to establish its independence, and
that DWP participate as an equal, and not domi-
nant, member of the committee.

Another important step was the establish-
ment of rate-setting objectives to guide the
process (sce sidebar). As was the case through-
out the rate-setting process, the objectives
reflected the interests of different stakeholders
as well as public feedback gathered at early
public hearings. As such, they embodied the
diverse and sometimes conflicting directions
the committee members pursued. Members
wrestled with proposed objectives, defined
them, and consistently used them to guide
decision making (Reifsnider 1993).

An education process on water rates and
statewide water supply issues was imperative
for the committee, The committee heard pre-
sentations by representatives of other cities
with different types of rate structures and rate
design philosophies. They learned the extent to
which varying approaches to rate design helped
or hindered Seattle, Phoenix, and Denver in
pursuing conservation and equity objectives.

In addition, the committee had discussions with
officials from DWP, Metropolitan Water District,
the California Department of Water Resources,
the California State Water Resources Control
Board, and the U.S. Bureau of Reclamation to
learn about supply and water reliability issues.
Reviewing population statistics and long-term

supply data, committee members concluded
that future population growth and water supply
limitations necessitated increasing efficient
water use by every consumer.

Coupled with the year-long time commit-
ment, this education process allowed the com-
mittee members to become familiar with rate
design, to listen to the concerns of the public at
lengthy hearings, and to develop strong work-
ing relationships with each other and the credi-
bility and expertise to represent the commit-
tee’s ideas. The committee held over 75 meet-
ings, some lasting all day, others lasting into
the evening. Through such exchanges, they
came to speak a common language and appre-
ciate each other's viewpoints.

Exploring several alternative rate design
philosophics, the committee determined that a
marginal cost-based rate design best served the
needs of the city by linking the cost of water to
the cost of finding additional supplies. A Tech-
nical Advisory Panel was established to provide
guidance to the consultant on how to explore a
marginal cost-based approach to water rates.
Also, the rate design would remain revenue
neutral, based on the revenue requirements for
budget year 1992-1993 contained in DWP’s
five-year budget. Rates would be built on the
assumption that $422 million would be raised
by water rates through the sale of approximate-
ly 240 million hilling units! or approximately \‘
550,800 acre-feet. 5 /

Rate Setting Objectives L ‘ o

Water should be affordable.

Rates should maximize the efficient allocation of resources.
Rates should be forward Iooking. ‘

Rates should be simple and understandable.

R:a'tes must generate adequate revenye.: "

Rates should.not include the full cost of growth.

Rates should be equitable across customer classes. : ' :
Rates should not penalize customers far'redu'cing consumption. :
Rates should not discourage potential employers.

The public should understand the rate setting process.

Source: Mayor's Blue Ribbon Committee oﬁ Watéﬁﬁétés 1992
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Problems with the Old Structure

The unitorm rate structure in place when the
committee was convened was one commonly
used by many water utilities. Customers were
charged a fixed amount depending on customer
class? and meter size in the form of a minimum
monthly charge and meter scrvice charge. These
fixed charges helped the utility generate stable
revenues and capture fixed costs, and accounted
for approximately 15 percent of total revenues
from base rates (West 1997). Actual usage was
charged at a uniform summer or winter rate per
billing unit.? The winter and summer differen-
tial reflected, in part, the higher cost of provid-
ing additional capacity for the higher summer
demand.* In addition, the bills contained auto-
matic rate adjustments such as the Water and
Energy Cost Adjustment and Low-Income Sub-
sidy Adjustment to cover other utility costs.

The committee identified a number of prob-
lems with the old rate structure. First, the old
rate structure spread the cost of developing
new supplies over all customers within both
the fixed and per unit charges. As a result, the
marginal cost of developing new supplies was
hidden, making it difficult for customers to
understand the impact of their actions on their
own water bill and utility costs. Second, when
there is a water shortage and widespread con-
servation, rates go up because the number of
units sold decreases, forcing the cost per unit
sold to increase to cover fixed costs unrelated to
the volume of water sold. This problem is
accentuated by the need to buy more expensive
water from Metropolitan Water District to sup-
plement DWP sources; i.e. during drought
years, the marginal cost of water is higher.

A third problem with the old rate system was
that subsidized classes (low-income and life-
line) were restricted to single-family homes,
while more and more residents eligible for such
assistance resided in multi-family dwellings,
The committee also felt that the existing low-
income subsidy was unjustifiably low.

First Rate Structure:
Summary of Changes

The committee proposed replacing the sys-
tem of fixed and per unit charges with a two-
tiered marginal rate structure (Figure 3-1). All
fixed charges for residential and non-residential
users would be eliminated so that bills would
more directly relate to water usage. The second
tier rate was set equal to the marginal cost of
obtaining and delivering the next (marginal)
unit of water for the city.” Seasonal differences
in applying this rate reflected the greater infra-
structure capacity required to meet the higher
demand during the summer months as well as
the seasonal storage costs.f The break point
between the two tiers was set so as to provide
first tier users with a reasonable quantity of
water at the lower rate.” Usage beyond the
break point is charged at the higher second tier
rate. The first ticr ratc was set to meet DWP's
revenue requirements and remain revenue
neutral compared with the old rate structure.
In fact, the first tier rate was determined to be
lower than the old water rate, resulting in sav-
ings for most customers (see Table 3-1), The
rate structure also provided for different second
tier rate charges, and different break points for
water-short years depending on the severity of
the shortage.

1 A billing unit is 100 cubic feet or 748 gallons.

2 Customer classes were divided into Residential and Non-Residential. The Residential class included Single-Dwelling
users and Multi-Dwelling users. The Non-Residential classes included Commercial, Industrial, and Government (CLG)
users, Schedule “M” customers who were publicly-owned large (urf arcas, and Other, such as Fire Scrvice.

3 summer months referred to April through May; winter months referred to Qctober through March, These seasons were

redefined with the 1993 rate restructure.

4 This is a modest form of marginal cost pricing, referred to as seasonal or peak pricing.

5 The marginal cost of new water was calculated based on DWIs current supply plan, which calls for Los Angeles to meet
its additional water needs for the next 20 years entirely through conservation and water recycling. Marginal cost for the
high block rate was calculated as the cost of constructing recyeled water facilities.

8 The higher marginal cost rate for the summer included the capital costs for the transmission, treatment, distribution, and
reservoirs required to meet peak demands, as well as the difference between Metropolitan Water District's summer and
winter water prices, which approximated the cost for scasonal storagc.
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Table 3-1
Comparison of the Old and 1992 Proposed Rate Structure
old Proposed
Summer? Winter®  Summer Winter
prices are per billing unit¢
RESIDENTIAL
Single-Family e 3 redt
First 21 billing units/mo. $1.76 $1.55 $1.1 1.1
Additional Water $1.76 $1.55 $2.92 $2.27
Meter Charge/mo. d $2.72 $2.72 None None
Minimum Charge $6.00 $6.00 None None
Weédian User Annual Bil Y06 R
Multi-Family PRI 3% will S8 & redudlion in HOWWiter
Average Winter Amt $1.76 $1.55 $1.71 $1.71
Next 25% : $1.76 $1.55 1.1 $1.71
Additional Units s $1.76 $1.55 $292 $1.71
Meter Charge/mo, ¢ $9.53 $9.53 None None
Minimum Charge $6.00 $6.00 None None
Median User Annual Bill (on & per dwelling unit basis) ooAvAadz 814364
NON-RESIDENTIAL
Commercial, Industrial, and Governmental . 65%will see a réduction in their water bill
Average Winter Amt $1.76 $1.55 $1.78
Next 25% $1.76 $1.55 $1.78 $1.78
Additional Units $1.76 $1.55 29 $1.78
Meter Charge/mo. d $15.00 $15.00 None None
Minimum Charge $6.00 - $6.00 None None
Median User Anpual Bilf: ey 8320 o “$300°
Schedule M (Open space, parke; Trr
1990-91 usage level $0.58 $0.45 $0.62 $0.62
Additional usage : $0.58 $0.45 $2.92 $2.27
Meter Charge/mo. d ' None None
Median User Annual Bill 7% on averageT " i

asummer months are considered June 1 through October 31.

b Winter months are considered November 1 through May 31.

€A billing unit is 100 cubic feet or 748 gallons. Thus, 21 billing units/mo. is about 525 gallons per day.
dThis is the average or typical charge for this class. Actual charges vary based on meter size.

Source: Mayor's Blue Ribbon Committee on Water Rates 1992

7 In determining a “reasonable” amount, committce members debated whether break points should be determined by
water requirements developed by the state of California, or actual city customer usage data. The committee adopted the
latter as the baseline.
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$/Unit + Fixed Costs

Figure 3-1
Representation of Uniform Rate vs. Tiered Rate
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For single-family customers, the committee
recommended that the break point between the
first tier and second tier be set at 175 percent of
the median use for single-family customers
across the city. Thus, households using under 21
billing units of water (approximately 525 gallons
per day) per month would pay the first tier rate.
Any usage above that point is charged the sec-
ond tier rate. The second tier would be seasonal,
reflecting a higher rate in the summer months.

Most multi-dwelling structures do not have
separate water meters for each unit; therefore
tenants do not receive individual water bills.
Further, multi-family dwellings vary in number
of units and vacancy rates. Thus, assigning a
single median break point was deemed inap-
propriate. The committee based the low block
on the amount of water used during the winter
season for each building, assuming winter use
best approximated indoor uses. During the win-
ter, multi-family customers are charged at the
first tier rate, and during the summer, multi-
family customers may use up to 125 percent of
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their previous winter's average at the first tier
rate. Summer usage beyond the break point
would be charged at the higher rate.

Rates for the commercial, industrial, and gov-
ernmental customers were designed with simi-
lar characteristics. Again, it was deemed inap-
propriate to set a break point based on an over-
all median figure since water use varies so
widely by the size of buildings, type of activity,
and business and production cycles throughout
the year. During the winter season, commercial,
industrial, and governmental customers are
charged at the first tier rate. During the summer
season, lhe break point is set at 125 percent of
their prior winter's average monthly usage.

Schedule M customers are publicly-owned
large turf areas. The city set rates below cost to
encourage the use of water for green belts and
parks. The committee supported continuing
the subsidy, but added a second tier rate to
encourage efficiency as well, The first tier rate
continues the past level of subsidy and is based
on 1991-1992 actual use (a drought year). The
second tier rate reflects marginal costs.

In addition, the committee recommended
changes for both the low-income and lifeline
customers. Under the old structure, a low-
income subsidy program is available to single-
family customers who meet income require-
ments based on federal poverty guidelines. The
program allowed qualitying members to pur-
chase water at a discount. To fully receive the
henefit, the customer would need to use at
least nine billing units, offering a maximum
subsidy of $2 per month. The committee rec-
ommended increasing the subsidy to a flat
monthly $5 credit for single-family customers
with up to three household members, with a
benefit increase of $1 for each additional
household member, up to a maximum credit of
$10 per month. The flat credit would fulfill the
equity concern without creating an incentive to
use more water. The subsidy would also be
made available to qualifying customers in
multi-family dwellings by offering the credit
through the electric bill. Almost all apartments
are separately metered for electric power.

Lifeline rates are offered to single-family
customers who are 62 years of age or older,
and/or disabled, and who have an adjusted

o
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gross household income below a specified
level. Lifeline rate customers benefit from sub-
stantially lower water rate and fixed charges, as
well as exemptions from adjustments factors.
The committee recommended simplifying the
subsidy by offering a flat $10 credit.

Under the old structure, in water-short years
when customers actively conserve, less water is
sold and DWY collects less revenue. The rec-
ommended structure attempted to ensure that
DWP can maintain revenues to cover fixed
costs despite reduced sales, without having to
raise all rates and penalize customers who con-
serve. In shortage vears, second tier rates
would increase and break points would be
adjusted downward depending on the severity
of the shortage (see Table 3-2). First tier rates
would remain the same, The committee did
recognize the necessity of including a revenue
adjustment billing factor that would allow DWP
to adjust the first tier rate upwards if water
sales resulted in revenue shorttalls.

The structure offered three main features.
The first tier rate remained the same as normal
years, so those who conserve should not experi-
ence higher bills. Second, the break point is
lowered with the severity of the shortage, pro-
viding a greater signal to conserve. Third, the

second tier rate is increased with the severity of
the shortage, signaling the need to conserve as
well as reflecting the cost of procuring the addi-
tional water. Finally, the stecper second tier
rate structure allows DWP {o maintain revenues
to cover fixed costs despite the reduced sales.

Public Participation

Public participation was a vital component
of the committee process and took place at two
levels. First, each committee member very seri-
ously attempted to represent the interests of
his/her various constituencies. Members regu-
larly spoke to their own membership or con-
stituencies to exchange information about the
issues raised at committee meetings. Secondly,
public meetings were held at two different
points in the process, and again when the rate
structurc went before the board of commission-
ers and the city council.

The first round of public meetings was held
very early in the rate setting process, well
betore the committee began making decisions
on possible rate structures. Six scoping meet-
ings were held throughout the city (the Harbor
area, East-side, West-side, South, Central/
Downtown, and the San Fernando Valley).

Table 3-2
Proposed Rate Structure for Water-Short Years

RESIDENTIAL _ NON-RESIDENTIAL
First Break Point Second First Break Point Second
Tier Rate Tier Rate Tier Rate

(billing units) Tier Rate

Single-Family

10% Shortage 1.1 19 $3.70
15% Shortage 18 $4.44
20% Shortage 17 $5.18
25% Shortage ' 16 $6.05

Commercial, Industrial, Government:

10% Shortage 1.78 115%**

15% Shortage 115%** $4.44
20% Shortage 110%** $5.18
25% Shortage 110%** $6.05

Break point=175% of Median Level usage

MultiFamily <79 N R

10% Shortage 1.7 115%** $3.70 10% Shortage 1.62 100% of $3.70
15% Shortage 115%** $4.44 15% Shortage 1990-91 $4.44
20% Shortage 110%** $5.18 20% Shortage Adjusted $5.18
25% Shortage 110%"" $6.05 25% Shortage Usage $6.05

** % of Adjusted Prior Year Winter Average

Source: Mayor’s Blue Ribbon Committee on Water Rates Final Report 1992
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Xy A

Residents speak out at a public meeting. (Photo courtesy of DWF)

While these meetings were only lightly attend-
ed (between 10 and 20 people for most), they
proved valuable for committee members to
hear public sentiments about what they valued
in a water rate structure and from DWP Public
participants were very clear about wanting a
rate structure that was fair and that eliminated
the cycle of rate increases, particularly when
customers were asked to conserve. Another
clear message was that the public wanted bills
that made sense and that simply communicat-
ed what the costs were. Across the city, partici-
pants indicated that they cared about water
conservation. The committee constantly
referred back to these public concerns in defin-
ing their objectives and later the rate structure.

The second round of public meetings was
held in the spring of 1992, after the committee
had drafted its rate structure recommendations.
These meetings were better attended (20-30
people on average) as water issues and rates
had garnered increased public attention with
the continuing drought. These meetings were
valuable in gauging public concerns regarding
water and reactions to the rate structure.
Throughout the rate setting process, it was clear
to committee members that the greatest chal-
lenge with respect to public acceptance would
be convincing those who would see a rate
increase as a result of the restructuring—the
higher volume water users. Water quality had
also become a growing issue in Los Angeles at
this time, with local media reporting on brown
tap water in certain parts of the city. At the pub-
lic meeting in South Central, residents were
very vocal about their concerns about the water
quality in their neighborhood.

Implementation
and Public Response

The committee submitted their recommen-
dations to DWP's board of commissioners who
adopted all recommendations. Again, public
hearings associated with the board's review
were well attended. In fact, the San Fernando
Valley meeting was attended by some 200 peo-
ple and lasted well into the night, reflecting the
opposition from that specific constituency.
Largely as a gesture to the higher volume users,
an adjustment was made to change the single-
family break point from 175 percent of median
use to 200 percent of median use. The structure
also acknowledged modest increases in season-
al uses by setting a higher break point for sum-
mer months (break point for residential users
was set at 22 billing units for winter months
and increased to 28 billing units for summer
months). This rate structure was then approved
by the mayor and city council.

The rate structure went into effect in Febru-
ary of 1993. The full irnpact of the new struc-
ture was not felt by customers until the follow-
ing summer, when water usage increased, and
water bills for high users significantly
increased. The majority of residential cus-
tomers saw lower bills under the new rate sys-
tem-—about 70 percent saw a decrease. Howev-
er, those customers who used a lot of water
experienced a cost differential of about $1.20
per billing unit. Those customers using 100,000
gallons per month (about 10 times the city-wide
median usage) would have a summer bill of
$361 per month as compared to $270 per sum-
mer month under the old systern. While such
large users were small in number, they were
quite vocal. y

City offices received a significant amount of
correspondence complaining about the 1993 rate
structure. Media and other comments were con-
strued by many in the San Fernando Valley as
implying that the new structure was designed to
make valley residents pay more for water than
other customers. Vocal customers complained
that the rates were inequitable to large lot own-
ers and those living in warmer climates.

The new mayor, Richard Riordan, decided to
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reconvene the citizen's committee to review
the impact of the new rate structure and decide
if the structure was appropriate. The mayor
asked back all the members of the old commit-
tee and appointed three additional representa-
tives from the San Fernando Valley to provide
more balanced geographical representation,
bringing the total number of valley residents on
the committee to five.

Second Rate Structure:
Summary of Changes

The committee reviewed the concerns of
customers and held additional public hearings.
They decided that the two-tiered structure and
marginal cost-hased rates remained appropri-
ate, However, they did conclude that the 1993
structure {or single-family rates made it unrea-
sonably difficult for some people who used
water responsibly to stay in the low block and
that others could use water in irresponsible
ways and still pay the lower rate. Thus, they
decided that rather than selecting a single
median usage as a break point for all residen-
tial customers, it was valid to consider various
factors that affected use and compare cus-
tomers in similar circumstances.

The committee concluded that lot size, cli-
mate (temperature), and household size were
factors impacting water use that should be
reflected in the rate structure. They created
four categories of lot size and three tempera-
ture categories® allowing for 12 groupings of
customers who shared more similar character-
istics. Separate break points could then be
determined for the various lot size and temper-
ature combinations. The committee opted to
set the winter and summer break points at 125
percent of each group’s median usage based on
past usage. An additional adjustment to
increase the lower block usage would be made
based on household size.

The rate structure that DWP adopted reflect-
ed the committee's recommendations with the
addition of a fifth lot size category. Table 3-3
summarizes the rate structure adopted by DWP

effective June 1995. The new structure takes
into account the major differences in customer
characteristics, instead of lumping everyone
together. It makes it easier for customers with
large households, large lots, and/or who are
living in hotter climates to stay within the
lower rate base if they use water reasonably.?

Policy and Planning
Recommendations

The Blue Ribbon Committee recommenda-
tions went beyond commenting solely on rate
structure. The committee members took it upon
themselves to respond to some of the broader
issues raised in their deliberations with each
other and discussions with the public. The com-
mittee recommended 24 changes in policies or
practices not directly related to the rate struc-
ture. These included recommendations to
expand long-range planning to avoid future
water shortages and better estimate the costs
of alternative water supplies; to adopt a Water
Supply Offset Policy locally and regionally to
require that new developments offset increased
water demand by installing conservation mea-
sures in public facilities, funding specific con-
servation programs, or underwriting recycling
projects; to accelerate the pace of construction
of water reclamation projects; and to examine
the impact of marginal rates on per capita use
among residential customers. Not all of these
recommendations were necessarily originated
by the committee, but their support and leader-
ship was notable. Some have been included in
DWP's 1995 Urban Water Management Plan.
The committee also specifically stated that
DWP must continue to improve the infrastruc-
ture throughout the city to guarantee a consis-
tent level of quality for all residents. This has
been linked to DWP's 10-year capital plan and is
listed as an explicit objective. As part of the rate
restructuring, a Water Quality Improvement
Adjustment was established to recover expendi-
tures to upgrade water quality and equalize
improvements throughout the city.

8 Each zip code in the service area was designated as a high, medium, or low temperature zone,

¥ As with the previous rate structure, in setting the break points for the various customer classes, past median usage for
each class was used as the baseline, and therefore defines “reasonable” use.
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Table 3-3
1995 Rate Structure

First Tier Rate
Rate per Hundred Cubic Feet:  $1.13 + automatic adjustments

First Tier Usage (in Hundred Cubic Feet)
Break points are determined by lot size and temperature zone (which is established for each zip code)

Winter Season: November 1 through May 31

Temperature Zone

Lot Size Group ' Low Medium High
(<75°F) (75-85°F) (>85°F)
JL74995q f T e T Qe T 0
7,500 ~ 10,999 sq. ft. 16 17 17
11,000~ 17,499 sq.ft. 7 TENERAL g :
17,500 — 43,559 sq. ft. 28
1.43,560sq. ft. and above . 36 38 38

Summer Season: June 1 through October 31

Temperature Zone

Lot Size Group Low Medium High
(<75°F) (75-85°F) (>85°F)
V274995, . e ed Tt T 19
7,500 - 10,999 sq. ft. 23 26
11,000 17,499 sq.ft. L 36 A0
17,500 - 43,559 sq. ft. 45 51
43,560 sq. ft. and above 55 62

Second Tier Rate
Usage above the first tier usage block will be billed as follows:
Rate Per Hundred Cubic Feet
Winter season — November 1 through May 31 $2.33
Summer season — June 1 through October 31 $2.98

Household Size Adjustment

Household Size Additional ecf at First Tier Rate
6 persons or lass R no’adjustment '
7 persons 4 ccd
8 persons .7 2 ke s B
9 persons 12

10 persons 14

11 persons 16

12 persons s R R T

13 persons or more 20

Note: cef = hundred cubic feet
Source: LADWP 1995
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Evaluation of Success

In evaluating the success of the Blue Ribbon
Committee, we must examine both the quality
of their recommendations and the effectiveness
of the process itself.

Conservation Signals

All committee members agreed that the mar-
ginal cost-based, two-tiered system was an
improvement over the old rate structure.
Removing the fixed costs better links water
usage with water bills, and marginal cost pric-
ing for the second tier more accurately signals
the cost of acquiring additional water. While it
is difficult to isolate rate impacts on conserva-
tion and use, !’ water demand has not returned
to pre-drought levels since the rate structure
has been in place.

Some people feel that the second rate struc-
ture in 1995 was a retreat from conservation
incentives of the earlier rate structure, increas-
ing the lower rate block from 21 billing units a
month (15,708 gallons or approximately 525
gal/day) to a range of 13 to 65 billing units
(9,724 gal/mo or approximately 324 gal/day to
48,620 gal/mo or approximately 1,621 gal/day).
Critics argue that people with larger lot sizes
and/or living in hotter climates should pay
higher rates for higher water use. The easing of
the break point on one end of the scale (bigger
lots and warmer climates) also tightened the
break point on the other end of the scale. Over-
all, the efficiency incentives of the tiered struc-
ture remairn, though they are perhaps not as
strong as some would have liked.

Aﬁordabil ity

Despite removing the fixed charges, the new
rate structure has met DWP's revenue needs
while reducing bills for most customers. In par-
ticular, the rate structure made important
adjustments to low-income rates, broadening
coverage to multi-family dwellings. Eligibility
increased from 60,000 single-family households

to 160,000 households. According to Richard
West, DWP's Water Rates Manager, DWP is the
only agency to offer low-income and lifeline
rates to multi-family dwelling users.

Creating Leadership and
Strengthening Relationships

The Blue Ribbon Committee process created
a citizen group of experts who were able to
offer their leadership on water issues that had
long been the purview of DWP. Committee
members became spokespeople who engaged
in both educating and representing their own
constituencies throughout the city.

Committee members not only strengthened
relationships with each other, but also with
DWP. The process allowed DWP staff to engage
in open and equal discussions with members of
the communities they serve, Prior to these
exchanges, communities largely viewed DWP
as monolithic and impenetrable, and DWP
viewed the public as uninformed and unable to
really engage in issues, Allowing the commit-
tee members time to educate themselves
allowed them to better represent their interests
and communicate with DWP Staff interaction
with the committee lent credibility to the idea
that issues can be worked out with community
involvement instead of in spite of community
opposition or misunderstanding. Building this
mutual respect among participants created
good will and a sound foundation for dealing
with future issues.

Public Participation and
Acceptance

Both DWP and the committee members
learned a lot about communicating with the
public. The Blue Ribbon Committee process
achieved credible public participation and rep-
resentation. By all accounts, committee mem-
bers individually took responsihility for repre-
senting major interests throughout the city.
And, the vocal response from San Fernando
Valley residents perhaps exemplified the efforts

10 Other influences include the weather, hard conservation activities such as retrofitting fixtures, general economic condi-

tions, and other costs rclated to water use such as sewer rates.
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of the committee and the process to solicit and
respond to public concerns. Though some may
feel that the rate structure went too far to
accommodate large volume users, the commit-
tee's solution reflects its efforts to keep the
impacts equitable across all classes of users.
Adjusting the break point for residential users
to consider lot size and climate was an impor-
tant consideration to win public acceptance
from impacted customers.

Conclusions/Lessons Learned

The success of the Blue Ribbon Committee
process shows that a citizen’s group can edu-
cate itself about a complicated issue and pro-
duce a workable rate structure that has been
responsive to both DWP and the identified
needs of the city’s residents and businesses.

Though it is difficult to separate the success
" of the committee from the individuals
involved—who showed tremendous commit-
ment and leadership—there were general
aspects of the process itself that lent to its suc-
cess. For one, both the city and DWP recog-
nized that the independence of the committee
was vital to lending credibility to its findings.
Committee members were drawn from outside
the traditional water policy circles. And impor-
tantly, committee members were given
resources and authority independent of the
water agency. They had their own consultant
facilitate the process, gather information, and
conduct analysis. The mayor's office offered
important leadership, establishing a clear man-
date to produce a water rate structure and
granting the authority of the mayor's office and
the city council to carry out that mandate. Sec-
ond, the members engaged in a thorough edu-
cation process, meeting not only with water
officials and experts but the public as well. The
education process, including access to outside
consultants, provided committee members with
a sound foundation upon which to make their
decisions as well as confidence and credibility
when dealing with DWP staff and others.
Exchanges with the public helped to keep the
process grounded by establishing clear citizen
priorities and concerns. Third, the year-long
process provided memnbers adequate time to
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educate themselves and establish working rela-
tionships with each other and DWE.

Finally, an additional lesson learned is that
publicly-driven decisions—even when those
decisions are revisited--are more durable
because of the decision’s responsiveness to its
constituency and the investment of the con-
stituency in that decision.

Contacts

Richard West, Water Rates Manager, Los Ange-
les Department of Water and Power

Betsy Reifsnider, Blue Ribbon Committec Mem-
ber, then with Mono Lake Committee (now
with Friends of the River)

Cecelia Escalano, then the Mayor’'s Environ-
mental Policy Advisor

References

Escalano, C. 1997. Formerly with Los Angeles
Mayor’s Office. Personal communications.

Mayor's Blue Ribbon Committee on Water
Rates. 1992. Proposed Water Rates.
City of Los Angeles.

Mayor's Blue Ribbon Committee. 1992.
A Consensus Approach to Water Rates.
Final Report. City of Los Angeles.

Mayor’s Blue Ribbon Committee on Water
Rates. 1994. Recommendations for Revisions
to Water Rates. City of Los Angeles,

Reifsnider, B. 1997. Friends of the River. Sacra-
mento, CA. Formerly director of Mono
Lake Committee and member
of the LADWP Blue Ribbon Commiittee.
Personal communications.

Reifsnider, B. 1993. “Public Participation
in Rate Setting.” Paper delivered at
Conserv93. Las Vegas, NV. December.

West, R. 1997. Los Angeles Department of
Water and Power. Los Angeles, CA.
Personal communications.

. m.u:w



Reducing Water Use in Residential,
Industrial, and Municipal Landscapes

Dana Haasz

Introduction

Approximately 673,000 acres of California’s
landscape are dedicated to lawns (Chan 1995).
During the peak summer months, landscape
watering can account for up to 76 percent of an
urban utility’s total water demand—generally
the time when demand for its supplies is high-
est and reliability is lowest.

This does not have to be the case. Cost-effec-
tive conservation measures can reduce land-
scape water use by 10 to 55 percent, depending
on the aggressiveness of the program. These
measures range from careful maintenance and
scheduling of irrigation systems, to proper
landscape design in accordance with water-effi-
cient principles. The three examples presented
in this case study illustrate the potential water
savings that can result from three different
landscape management approaches.

All three examples attest to the tremendous
potential of reducing landscape water use.

The North Marin Water District examined the
effects of applying xeriscape principles at resi-
dential sites and found that average water use
fell by up to 54 percent. The District’s primary
target for landscape water reduction programs
is developers, who are recruited with incen-
tives in the form of credits and rebates. In con-
trast, the Irrigation Technical Assistance Pro-
gram (ITAP) at the Santa Clara Valley Water
District (SCVWD) is a voluntary audit program
targeting large landscape customers. The ITAP
focuses exclusively on proper irrigation sched-
uling and careful maintenance and has suc-
ceeded in cutting water use in half at some of
its sites, This method is virtually cost-free to
the customer. In the third example, the Irvine
Ranch Water District (IRWD) implemented
landscape water budgets based on evapotran-
spiration rates, combined with incentive rates
and customer support. IRWD targets both com-
mercial and residential landscapes through its

progressive rate structure and outreach pro-
grams. Water use at IRWD has dropped by one
half for landscape customers (those with dedi-
cated irrigation meters) and by 13 percent for
residential customers, with low program costs
for the agency.

Landscape Water Use Facts
» Outdoor water {ise may account for 40 -to 80 percent of a utility's peak
summer use.

e Water applied to turf is estimated to account for 75.t0'95 percent of all

scape area.

= A typical portable lawn sprinkler applies approximately 300 gallons of
water per hour of operation, in very imprecise ways.

and still meets most plants’ water requirements.

». Efficient watering methods alone can save at least 10 to 15 percent of the

30 percent or more.

o - Narrow strips of turf require 300 to 500 percent more water than large,
more efficiently irrigated turfgrass areas.

waterways.

* Peak Jandscape use tends to coincide with critical low-flow periods.
Reducing this use would allow for more water to maintain fisheries and
critical stream habitats.

Source: Sciutto and Zamost 1993, Water Program 1991, NMWD 1937

outdoor water use, but only about 40 percent of the total irrigated land-

» Drip irrigation applies 30 to 50 percent less water than sprinkler irrigation

water used year-round. Reducing turf area can increasé water savings to

» -Excessive landscape watering is one of the largest contributors to freshwa-
ter pollution, as irrigation runoff carries pesticides and nitrates into nearby

Background

Outdoor water use is 95 percent lawn, land-
scape, and garden watering. When this water-
ing is unnecessary or inefficient, it is one of the
most obvious sources of water waste. Land-
scape water usc is generally highest in the mid-
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dle of the summer, which coincides with low
natural tlows in source streams. Since peak use
tends to drive the need for additional water
treatment and storage capacity, landscape
watering is a prime target for load management
programs and often the first conservation mea-
sure adopted during a drought (Water Program
1991).

Landscape water conservation is a tricky
issue. The traditional use of turf (grass), adopt-
ed from old English-style lawns and East Coast
traditions, usually results in very high water
use. The issue, however, is complicated by the
attachment people feel to their lawns and the
connection that is made between a lush green
lawn and quality of life. At the same time, alter-
native landscape approaches are gaining favor.

The goal of outdoor water conservation pro-
grams is not to do away with gardens and green
space; rather it is to maintain the aesthetic and
other beneficial aspects of these areas, but in
such a way that is less water demanding. By fol-
lowing the fundamentals of xeriscaping (xeros
being the Greek word for drought) (see side-
bar), which combine principles of landscape
design and efficient management, users are

The Seven Principles of Xeriscaping
1. Planning and Design. A properly designéd site should include considera-
tion of slope, soils, aspect, drainage, privacy areas, play areas, and 5o on.

2. Soil lmprovem'ém. Soil improvement allows for better water penetration
and improved water holding capacity.

3. Limited Turf Areas. When possible, turf should be limited 16 small plots
and high visibility areas.

4. Efficient Irrigation. Plants should be grouped according to their water
requirements. Drip irrigation, which saves water and reduces weed growt”
should be used whenever possible, and the system needs to be carefully
maintained and monitored in order to maximize its potential benefits.

». Mulches., Mulches cover and cool the soil, reduce weed growth, slow
erosion, and minimize evaporation.

. Low-Water-Use Plants. Scores of species.of plants that use fimited
amounts of water are available, including low-water-use turf.

Sound Maintenance. Proper mowing, fertilizing, pruning, weeding, and
water-schedile Hjustments contribute to water savings.
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able to reduce their water consumption consid-
erably without compromising aesthetics. Tn
fact, properly designed, water-ctficient land-
scapes are as lush and pleasing as traditional
landscapes.

it
i i R

Well-designed, water-efficient landscapes can be attractive
and lush. (Photo by Lisa-Owens Viani)

The Projects

North Marin Water District

The North Marin Water District (NMWD or
District), which serves customers in the city of
Novato and adjacent surrounding areas, has
been conducting research on landscape water
conservation since the early 1980s. The District
was one of California’s earliest contributors to
the literature on management of water used for
landscape purposes, and one of the few to
quantity the ditferences in the inputs required
for traditional and water-conserving land-
scapes,

Novato is a suburban city with a population
of 53,000, situated in an inland coastal valley
about 40 miles north of San Francisco. Mean
annual precipitation in Novato is 27 inches,
while the annual applied water requirement for
grass is 36 inches. NMWD provides water ser-
vice to about 20,000 connections, 85 percent of
which are residential customers: 65 percent of
these are single-family homes. Outdoor water
use accounts for 40 percent of residential water
use, rising to 65 percent in the peak month of
July. Of total outdoor water use, turf irrigation
is estimated to account for 75 to 90 percent
(Nelson 1989). Depending on the time of year
and amount of turf, between 30 and 56 percent
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of all water supplied by the District is used tor
residential landscape irrigation. The District
realized several years ago that any effective
water conservation plan for the region had to
include programs targeted at residential out-
door water use.

Based on growth rates, NMWD projected that
the Greater Novato area could reach its growth
limit as soon as 2014. In response NMWD cstab-

lished a goal of achieving a permanent reduc-
tion of 15 percent in peak period water use

(compared with the average level of demand of
the eight-year period ending July 1976) by 2015
in order to balance its water supply with grow-

ing demand (NMWD Annual Report 1997). The

District then began to develop strategies that
would allow it to achieve identifiable reduc-
tions in water use. Landscape irrigation was a

primary target because the research conducted

by the District in the mid-1980s revealed the
substantial potential savings that could result
from increasing the efficiency of landscape
uses.

The Studies

In 1985 NMWD conducted an eight-and-a-

half-month research project comparing the use

of water, labor, fertilizer, fuel, and herbicide in
traditional and water-conserving landscapes.
The sample consisted of seven developments
(townhouses and condominiums) containing

548 dwelling units, all with mature landscapes.
Four of these developments were landscaped
according to traditional standards, while the
other three were designed to meet the specific
water conservation design criteria described in
Tuble 4-1. The landscapes were all maintained
by professional landscape contractors.

Turf perimeter was concluded to he the sin-
gle best indicator of outdoor water use in this
study, with turf area a close second. The impor-
tance of turf perimeter makes sense for two
reasons. First, perimeter limitations set corre-
sponding limitations on turf area, which is the
primary dictator of water demand. Second,
minimizing turf perimeter (by reducing the
amount of turf in narrow strips) generally
allows for a more efficient irrigation layout
and consequently more uniform irrigation,
with fewer water losses to non-turf, non-land-
scape areas.

The results of this study indicate that proper
xeriscaping can substantially reduce the inputs
required for landscape maintenance. The
water-conserving projects showed reductions of
54 percent in water use, 25 percent in labor, 61
percent in fertilizer use, 44 percent in fuel
(used for mowing and hauling), and 22 percent
in herbicide use. These reductions amounted to
an annual savings of $75 per dwelling unit. In
addition to the significant reduction in the
amount of water used, the water demands of
the conscrving landscapes were more level

Criteria for Qualification

Parameter Criterion

Table 4-1

as a Water-Conserving Project

Area of turf
Perimeter of turf
Overall turf area
Turf layout

Not more than 20 linear feet per

or foundations of buildings.
Non-turf area

Less than 500 square feet per dweiling unit (d.u.).

Less than 40 percent of total landscaped area. ‘
Turf consolidated into Jarge relatively flat areas, with no turf along narrow paths, median strips,

d.u.

Irrigation system

Soil preparation

Planted predominantly with water-conserving trees, plants, and shrub varieties that are available
locally.

In-ground system equipped with modern controllers; recommended monthly irrigation schedule
(run time and frequency) consistent with field capacity of soil and local evapotranspiration data;
and appropriate selection of sprinkler heads.

Tilling and preparation of ground as necessary to achieve a well-drained soil with adequate field
capacity characteristics and chemical balance.

Source: Nelson 1986
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Figure 4-1
Average Water Applied to Traditional and Water-Conserving Projects

¥ Traditional landscapes

Source:! Nelson 1986

M Water conserving landscapes

throughout the growing season and lacked the
dramatic peak demands common to traditional
landscapes (Figure 4-1).

In a second major study, NMWD analyzed
the water use of 382 single-family detached
dwellings during the summer of 1993, with the
intention of isolating the effects of lawn irriga-
tion. For this analysis two groups were defined:
half consisted of traditionally landscaped
homes while the other consisted of xeriscapes.

The xeriscaped sites had to meet the tollow-
ing criteria:

* The softscape area (that portion of the
front yard landscape not covered by
structures of any kind or areas made up
of predominantly rock or gravel) was
made up of less than 15 percent irrigated
lawn.

e Vegectation other than turf, but not neces-
sarily xerophytic, dominated the land-
scape.

¢ Landscape had to appear relatively well
maintained.

For each site that met the xeriscape criteria,
a matching traditionally landscaped site nearby
was also identified. Proximity was important in
order to minimize the effects of microclimate,
property values, slope, sun orientation, shade,
wind, and age of landscape. The matching tra-
ditionally landscaped site had to be located

within a block of, and be similar in size to, the
Xeriscape site, and its softscape area had to con-
sist of at least 70 percent irrigated lawn.

Once the site pairs were identified, water
meter readings were taken,! and information
about the backyard landscape, occupancy,
water-use fixtures, and irrigation methods was
collected from every site. Billing data from the
month of January, when no irrigation occurs,
was used as a measure of indoor water use.
Qutdoor use was then approximated to be the
difference between January and July use.

The information gathered was then used to
predict annual, summer, and outdoor water
use. The predictors selected for each analysis
were total lawn area, home value, sprinkler sys-
tem, average home population, winter water
use, appearance of front yard, presence of out-
door water features, existence of pool, lot size,
existence of front yard xeriscape, slope factor,
and percentage of rock in front yard softscape.
Of these 12 predictors, home value, yard
appearance, turf area, the presence of an in-
ground sprinkler system, and winter water use
were all found to be statistically significant in
explaining summer water use,

According to the analysis, a 100 square-foot
increase in turf area corresponded with an
increase in summer water use of 8.6 to 14.6 gal-
lons per day (gpd), and the average difference
in total turf area hetween the traditional and
xeriscaped landscapes was 1,351 square feet.

! The readings were taken on July 2, and August 9, 1993. The time of the reading was recorded at each location in order to

obtain an exact elapsed time and water consumption.
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This translates into savings of between 116 and
200 gpd tor the xeriscaped homes compared
with those that had been traditionally land-
scaped. The xeriscape sites used 19 percent less
water (589 gpd) during the summer than the
traditional sites (824 gpd), and 17 percent less
annually (356 compared with 482 gpd) due to
their reduced turf area.

The Policies

Credit/rebate program

In 1985 the District introduced economic
incentives aimed at encouraging developers to
reduce the percentage of landscape devoted to
turfgrass and install xeriscapes in new residen-
tial developments. The incentives consist of
credits on connection fees if the initial land-
scape installation is part of the construction per-
formed by the developer, or a rebate to the
property owner if landscape installation occurs
later. The credits or rebates, as shown in the
amounts indicated in Table 4-2, are contingent
on the applicant agreeing to install landscaping
conforming to the District’s standards. The stan-
dards set by the District for a water-conserving
landscape are outlined in the accompanying
sidebar. A field inspection by the District is con-
ducted in order to confirm that the installed
landscapes mect the specified requirements.

Cash-for-Grass

In April of 1989, a pilot program called Cash-
for-Grass, aimed at encouraging residential
property owners to remove or reduce their turf
arca and replace it with water-conserving plant
materials, was initiated. The program received
no official promotion until 1993, relying until
then solely on an article in the Marin Indepen-
dent Jouwrnal and word-of-mouth endorsement to
generale interest. The District offered a rebate
of $50 per 100 square feet of turf removed and
replaced with water-conserving plants, with a
maximum rebate of $340. These rebates were
calculated as the avoided capital costs of, in
other words, the avoided investment the Dis-
trict projected it would nced to make in major
upstream facilities necessary to serve new

Type of Dwelling Unit

Table 4-2
Credits and Rebates for Installing a
Water-Conserving Landscape

Water Conservation Credit/Rebate
per Dwelling Unit

Single-family detached

residences and duplexes (SF) $200
Townhouses, condominiums,

triplexes, and fourplexes (THC) $150
Apartments (APT) (5 units or more) $100
Senior citizen unit (5C) ' $80

1

i. The total area of turf shall not excved the fo owing

ii. Not more than 20 percent of total landscaped.area shall be:turf.
jii.

iv,

2.

. Spegific Criteria:

_General Criteria

i. Water-conserving plants, shrubs, and ground covers shall predominate
i. Water-loving plants shall generally be confined 1o drainage areas, patios

iv. Rock plants and/or other wolorful water-conserving plant matenials

Source: NMWD 1992

Type of dwelling unit Maximum amount of ‘turf

SF 800.square feet
THC 400 square feet
APT 130.square feet

sC ; 95 square feet

The more restrictive of (i) and. (i) shall apply

In non-turf landscaped area, a-surface of mulch four inches deep shall b
instalted to inhibit water toss.

In planned unit developments,. turt areas:shall be consplidated into large
relatively flat areas, creating “oases of green” surrounded by dwelling unit
clusters, thus maximizing visual impact while optimizing irrigation efficien-
¢y and functional use - Turfishall:nobbe used adjacent to bididing foundam
tions, along narrow paths or median strips. or within the drip lines o
native trees.

non-turf, landscaped- areas:

or other intensively-used or highlight areas.

should be used to agd seasonal color highlights and additional interest
and balance.
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development with equivalent turf acreage
(Nelson 1991). In order to determine the rebate
value, the District conservatively calculated
that each 100 square feet of turf replaced would
result in a reduction in water demand of 24 gpd
on an average day of a peak month, and 9 gpd
on an average day of the year.

These innovative incentive and rebate pro-
grams (Cash-for-Grass and credit/rebate)
reward both existing homeowners and develop-
ers of new residential properties who comply
with the District’s landscaping guidelines.
NMWD’s program approaches turf reduction as
a voluntary action, with credits and rebates act-
ing as inducement to participate. The turf irri-
gation systemn, however, must be designed
according to specific criteria and installed by
developers as part of their projects.

Since the Cash-for-Grass program’s incep-
tion, the turf industry has been its principal
detractor. The California Sod Growers Associa-
tion (CSGA) bases its opposition on two argu-
ments. The first argument is that homeowners
will lose automatic air cleaning and cooling
around their homes. To this NMWD countered
that, in combination with the urban heat island
effect, turf irrigation increases humidity and
tends to compound these problems rather than
alleviate them. The CSGA's second argument is
that since turf helps fight the greenhouse effect,
reducing turf would in fact contribute to the
greenhouse effect. NMWD's response to this
was that while all green, living things help to
combat the greenhouse effect, frequently-cut
grass is the least effective contributor. In fact,
the cuttings decay and create gases such as
methane that worsen the greenhouse ctfect,
thus canceling out any positive contribution of
turf in combatting this problem (Sciutto and
Zamost 1993).

While some professional landscapers and
those in the turf industry were opposed to
these programs, most contractors, landscapers,
and nurseries in the area have recognized their
environmental and business benefits. These
groups have been strong advocates of the pro-
grams and have helped increase public aware-
ness of their existence.
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Results

In a review of the pilot Cash-for-Grass pro-
gram, Nelson (1991) reports that participants
were very receptive and liked the program, Of
the 73 applications received (all single-family
residences), 46 were cligible for a rebate and,
on average, residents removed 1,040 square
feet of turf, or 41 percent of their total lawn
area. Preliminary research also indicated that
only 35 percent of the applicants were motivat-
ed by the District's offer while the rest said that
they would have reduced their turf regardless
of the financial incentive (free riders). Based on
the District’s water savings assumptions, the 46
completed applications amounted to a total sav-
ing of 11,483 gpd in the peak month and 4,306
gpd vear-round. Combining the avoided cost
benefit of water of $50 per 100 square feet, but
taking credit for only 35 percent of the turt area
removed (thus excluding the free riders), yield-
ed an avoided cost of $182 per applicant. The
average rebate for the 46 applicants, however,
was $245, yielding a benefit-cost ratio of 0.74.
In order for the District to break even and have
a benefit-cost ratio of 1.0, the rebate was
reduced to $35 per 100 square feet, with a cap
at $200.

The response to the incentive and Cash-for-
Grass programs is depicted in Table 4-3 and
Figures 4-2 through 4-5.

According to Joyce Arnold (1998) at NMWD,
the landscaping programs are directed primari-
ly toward developers rather than individuals.
The levels of participation in the incentive pro-
grams reflect this inclination. Of the programs
targeted at new landscapes, a total of 3.2 per-
cent of SF, 57 percent of THC, and 98 percent
of APT units have participated. Since 1990, all
townhouses and condominiums have voluntari-
ly complied with the District’s landscape stan-
dards in order to benefit from the credit pro-
gram, and only 11 apartment complexes have
failed to comply with these standards since the
program’s inception in 1985.

Arnold attributes the relatively poor partici-
pation results of the Cash-for-Grass program to
lack of publicity. The credit and rebate pro-
grams are promoted to developers, and so
developers, aware of their existence, are eager
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Table 4-3
Credit/Rebate for New Landscapes Program 1986-1997
Type of Landscape
Single-Family Townhouse and Apartment Total
Condominium
Number of new landscapes " 46 836 520 2,204 %
Number of participating landscapes

27 478 509 1,014

o

Percentage participating

Source: NMWD 1997

Figure 4-2
Single-Family Units Participating in Credit/Rebate Program

180, 7

—_
o
o

_
o N oA
oo o

Number of Landscapes

1986
1987
9338
1989
930
1891
1992 §
1993
o5s
1995
1996
1997

Year

w New landscapes  # Participating new landscapes
Source: NMWD 1997

Figure 4-3
Townhouse and Condominium Units Participating in Credit/Rebate Program
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Apartment Units Participating in Credit/Rebate Program
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Units Participating in Cash-for-Grass Rebates
for Existing Landscape Modifications
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to take advantage of them. The Cash-for-Grass
program, on the other hand, does not benefit
from any official promotion, and consequently
the public is not aware of the option’s exis-
tence. These results are also quite revealing
about the relationship between individual pref.
erence and conservation. Clearly, single-family
homeowners are less motivated to change a
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landscape they are accustomed to in exchange
for the financial incentive offered to them. It is
understandably more difficult to convert an
existing landscape than to install a water-effi-
cient one from the outset, and so it follows that
for a program to successfully initiate such
changes, it would have to more actively target
the homeowner. The NMWD case is a success
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because of the landscape water savings poten-
tial that it has identified and quantified in its
studies, and because of the high rate of partici-
pation it managed to attract for its credit/rebate
program among townhouse, condominium, and
apartment dwellings.

Santa Clara Valley
Water District

The Santa Clara Valley Water District
(SCVWD or the District) supplied 388,000 acre-
feet of water during 1997, 90 percent of which
went to the municipal and industrial sectors.
By the year 2020, the county projects that its
population will have increased from 1.65 to 1.9
million and that water demand could increase
to about 546,000 acre-feet (af) per year. The
SCVWD's various conservation programs are
expected to reduce this demand by 46,000 acre-
feet (8.4 percent) to 500,000 acre-feet per year
(SCVWD 1998a).

Water conservation is a District board priori-
ty. Tt is one of the four primary components of
the Integrated Water Resources Plan approved
by the District board in 1996. One of the major
efforts within the water conservation compo-
nent is reducing landscape water use, which,
according to SCVWD estimates, accounts for
over 30 percent of businesses’ total water
demand.

Irrigation Technical
Assistance Program

In 1995, SCVWD initiated the Irrigation
Technical Assistance Program (ITAP) with the
goal of helping landscape managers improve
their irrigation efficiency. Through this pro-
gram, the District offers free site evaluatiens to
all large landscape customers (one acre or
more) followed by a detailed set of recommen-
dations as to how customers can more efficient-
ly manage their water use. The recommenda-
tions are all based on management improve-
ments, such as irrigation scheduling and sys-
tem maintenance, rather than equipment retro-
fit or landscape changes, and therefore mini-
mal cost is incurred by customers in adopting
these recommendations,

There are five components to an ITAP
evaluation:

1. System Check

Auditors evaluate the site’s entire water
delivery system and document the deficiencies
that potentially result in significant water loss-
es. Catch-can tests are used to determine aver-
age precipitation and distribution uniformity (a
measure of how evenly water is applied to a
given area), so that the site manager can better
understand the system’s performance and can
thus participate in developing improved irriga-
tion scheduling strategies.

2. Hydrozones and Budgets

Auditors classity plant groups into hydro-
zones (irrigated landscape areas featuring
plants with similar water requirements) in
order to estimate a site’s actual water needs.
The resulting optimum budget is compared to
past use to determine poterntial savings.

3. Scheduling and Tracking Usage

Auditors suggest a yearly watering schedule
and establish a system to log meter readings,
calculate weekly water use, and graphically
compare current use to the suggested budget.
These efforts provide a gauge to monitor actual
savings. Also, instructions are provided on how
to use actual weather and CIMIS data (for more
information, see The Power of Good Information,
Chapter 16) in scheduling the sprinklers.

4. Site Report

Auditors provide the customer with an evalu-
ation of the site’s existing irrigation system and
landscape water management and a plan detail-
ing how to improve its water-use efficiency.

5. Follow-up Services

Auditors arc available for telephone consul-
tations and follow-up visits. The auditors check
in with the customer every month for six
months following the audit, and once a year for
the next five years.

. TTAP is a voluntary program publicized by

direct mailings to landscape companies, archi-
tects, designers, and property managers and
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owners, among others. Tt has also been promot-
ed in magazine articles and at workshops, semi-
nars, and fairs. The appeal for customers to par-
ticipate in the program is, of course, the poten-
tial water and financial savings. The District
estimates that the average commercial/multi-
family residential site can save approximately
450,000 to 600,000 gallons per acre per year,
adding up to a potential savings exceeding
$1,000 per acre per year (SCVWD 1998b). In
addition to the relatively immediate results cus-
tomers see in their water bills, the program also
advocates the long-term benefits of good water
management. These benefits include fewer
hardscape repairs, because asphalt, sidewalks,
and gravel last longer if they are not constantly
wet; less overspray onto walls, fences, and win-
dows, therefore reducing hard water spots; and
healthier plants, because appropriate watering
reduces susceptibility to disease, pests, and
physical damage during windy periods. The
District also offers landscape managers an
opportunity to familiarize themselves with
evapotranspiration-based water budgets (see
sidebar), a recommendation of the voluntary
urban Best Management Practices. The ITAP
program provides the manager with the neces-
sary tools and knowledge to adapt to, and pre-
pare for, these changes.

A specific example: the TriNet site

The TriNet site in Milpitas is a typical exam-
ple of a Silicon Valley industrial site. This two-
acre landscape is made up mostly of turf but
consists also of parking medians, foundation
plantings, and large lawn areas dotted with

Evapotranspiration

trees. In October of 1997, an ITAP audit of the
TriNet site was conducted.

The auditors first determined the site’s
hydrozones. They distinguished three discrete
zones: cool-season turf areas with some trees;
mixed landscape areas with ground covers,
shrubs, and trees; and a low-water-use area with
ground cover and some trees, The site consisted
of 77 percent turf, 16 percent medium-use
hydrozone, and 6 percent low-water-use plants.

A comprehensive inspection of the sprinkler
system was then conducted, and the auditors
found that overspray was causing some non-
productive evaporative water losses that could
be corrected with minor adjustments. Although
some of the problem was caused by irregularly
shaped planting beds, some could be easily cor-
rected by turning sprinkler heads, changing
nozzles and filters, adjusting the radius of
spray, or using new adjustable arc nozzles. In
addition, the auditors found that some of the
dry spots in the landscape were caused by
water being “intercepted” by plant material.
This could be corrected by simply adjusting a
tilted or low sprinkler head. Few major adjust-
ments needed to be made: some broken heads
were tound as well as some leaks, which
required heads to be replaced. In all, 46 percent
of the problems were minor adjustments
(adjustments that can be made without digging,
such as changing nozzles or rotating heads), 43
percent were “shovel” repairs (repairs that
require a shovel, such as straightening a lean-
ing head or fixing a broken sprinkler), and 11
percent required new equipment.

An analysis of the irrigation system and
scheduling was then performed along with a
description of past and potential water use. The
auditors recommended that systems inspec-
tions be made on a regular basis to correct
turned heads, overspray, and interception.
They also submitted a separate report dis-

Evapotranspiration ) is the rate at which plants use water, s rate is

influenced by environmental conditions, such as wind, temperature, and

. humidity, as well as plant type and growth stage. - The CIMIS stations located
throughout the state provide daily. estimates of ET demands for irrigated

grass, which are refervi- =5 as 100 percent £To. Individuals are able to adjust

this information to then »pecific conditions and determine the actual evapo-

transpiration requirements of their vegetation and the amount of water they

should apply to their landscape.

cussing the details of the irrigation scheduling,
which included frequency and run time for
each separate hydrozone. The TTAP hudget was
based on an adjusted ET for San Jose (since
there is no CIMIS station in Milpitas) averaged
over the past eight years.

The overall TTAP water budget developed for
the TriNet site is slightly higher than 100 per-
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cent ETo during the peak months, due to prob-
lems with distribution uniformity. The non-
peak budget provided by the auditors was cal-
culated as 80 percent of this amount for turf; 50
percent for mixed tree, shrub, and ground
cover areas; and 25 percent for low-water-using
zones. This schedule was highly detailed and
specific, but its success depended largely on
field calibration and adjustments based on
observation of plant vigor, soil moisture content
in the root zone, and appearance, as well as
changes in ET. Having this information avail-
able allowed the customer to properly schedule
the irrigation for each zone separately accord-
ing to specific needs. 1t also enabled the site
manager to develop a basic program for any
time of the year under most conditions.

Results of the TriNet audit

The ITAP staff have often found that the key
to a successful site lies in the attitude of the
site manager (Ashktorab 1998). The property
manager at TriNet was willing to actively par-

ticipate in the program and has adopted all of
the management recommendations proposed
by the auditors. The running totals presented in
Table 4-4 show measured and predicted water
use in 1998 to be almost 60 percent below that
of 1997, and TriNet will have saved over $4,000
in water bills by the end of the year. The gross
savings arc essentially equivalent to net savings
because the cost of implementation of the ITAP
recommendations has been minimal (Ashk-
torab 1998). Even hased on the data from the
nine months since the audit was completed,
water use has declined by 11,386 gallons, or 55
percent from the previous year's use.

Monthly use at TriNet exceeded the budget a
number of times. However, as shown in Figure
4-6, the current year's use is well below last
year's use in all months. Furthermore, when
considering the whole year, new practices have
met the water budget projections, and it is
expected that once the plants are acclimated to
reduced irrigation, further savings will be
achievable (Ashktorab 1998). With the TriNet
site, ITAP is trying to prove that ET-based water

Table 4-4
TriNet Site Water Use and Savings

Month Cumulative Cumulative Cumulative Cumulative

ITAP Optimum 1997 Use 1998 Use Savings

Budget (Gallons) (Gallons) (Gallons) (§3)]

January 434 1,564 165 - 338
February 1,032 L322 675
March 2,334 7,197 2,416 1,150
Apri}’,’r_ 5,154 4,511 1,625
May 8,416 6,441 2,220
Jine . 11,805 20,079 10,069 2,408
July 15,583 25,203 13,817 2,740
August 19,024 30,328 17,565% 3,071
September 21,066 34,779 20,109* 3,528
October 22,600 39223 22,024 4,139*
November 23,326 39,836 23,034 4,042
December 23,7115 40,442 23,707* 4,026*
* predicted estimates
Source: Basanese 1998
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Figure 4-6
TriNet Site: Actual and Projected Water Use
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management will not result in a stressed land-
scape, but rather a healthy and attractive one.

The ITAP program is still in its infancy, and
therefore there are only a few sites whose
water use has been tracked and gquantified to
date. The audits that have been conducted so
far indicate a tremendous potential for reduc-
ing water use and saving money. At the
Oakridge Mall Shopping Center, a site with
approximately 3.35 acres of landscaping, the
contractor has saved over $7,000 in water bills
between January and July of 1998, and it is
projected that water use can be cut by almost
half by the end of the year, saving over $11,000.
At the five-acre Sonora Ranch residential devel-
opment, water use was reduced by over 37,000
gallons in 1997-1998, and the Homeowrners
Association’s water bills have decreased by over
$1,000 per month. Projections for 1998-1999
indicate additional potential savings of about
15,000 to 22,000 gallons, as the contractor
becomes more adept with the management of
the system, and the plants acclimate to the new
irrigation schedule (SCVWD 1998b).

These savings can be attributed almost
exclusively to improvements in water manage-
ment and tend to be labor, rather than capital,
intensive. The ITAP program tries to be as
palatable to the landscape manager as possible,
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and has therefore made it a point to steer clear
of recommending any significant structural
changes to either the landscape or the irriga-
tion equipment. The ability of a site to meet
the potential water budget specified in the
audit largely depends on the willingness of the
landscape maintenance contractor to carefully
monitor the landscape for signs of stress or
overwatering, and the equipment for signs of
improper adjustment or mechanical problems.

Irvine Ranch Water District

Irvine Ranch Water District (IRWD or the
District), located in south central Orange Coun-
ty, serves an annual water demand of about
69,000 acre-feet (af) from a population of
150,000. The District’s service area covers 123
square miles and includes the city of Irvine as
well as portions of Santa Ana, Newport Beach,
Costa Mesa, Tustin, Orange, and Portola Hills.

In June of 1991, in response to the drought,
IRWD developed a five-tiered, steep inclining
block rate structure, and landscape conserva-
tion programs. The structure and fundamental
principles of the rate system are described in
more detail in Promoting Conservation with
Irvine Ranch Water District's Ascending Block
Rate Structure, Chapter 2.

Hiar
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The new rate structure applies to both resi-
dential and landscape customers (those with
dedicated irrigation water meters), and, while it
elicited an immediate and strong response
from residential users, landscape customers
had a less pronounced reaction. The lack of
response was likely related to the fact that land-
scape personnel do not usually pay the water
bill and therefore are disassociated from the
financial implications of their water manage-
ment practices. However, there was great
incentive for the District to get landscape cus-
tomers on board because, while they make up
only 3 percent of the 51,000 accounts served by
the District, they account for 17 percent of total
water use. This considerable potential for sav-
ings prompted the District to establish a cus-
tomer service, education, and rebate program
targeted specifically at landscape customers.

Landscape Outreach Program

The landscape outreach program was estab-
lished in November 1992 in response to the
high rate of irrigation customers (between 30
and 50 percent) whose water use was falling
into the highest or “wasteful” tier during the
year. Customers in this top tier used over 120
percent of their ET:based allocation. The charge
for this excess use was eight times the 100 per-
cent ET base rate.? The goal of the program
was to establish a constructive relationship
with the customers, support them in their con-
servation efforts, and help them to move out of
the high cost top tier. The target was any over-
allocation water user, which included parks,
schools, hospitals, homeowners associations,
business sites, and so on. The program provid-
ed these users with education, site walks, and
funding (rebates) to update or fix their irriga-
tion systems (IRWD 1998).

While the rate structure provided a clear sig-
nal to customers that indicated excessive water
use, the landscape outreach program provided
a way to instruct those customers as to what
their options were when they received a high
bill. The customer outreach included both an

economic component, in the form of rebate
and loan programs, and consistent educational
components. The programs used the funds
accrued from the high tier penalty charges to
help customers finance the correction of their
systems or develop programs that would help
them change over to more efficient systems.
For example, the program offered rebates for
irrigation controllers and equipment for up to
50 percent of their cost, and zero-interest loans
for up to 50 percent of the cost of upgrading
irrigation systems. The other key component of
the program, the education programs, included
ongoing educational events targeting landscape
professionals. Educational materials, site walks,
monthly meter monitoring, free soil probes,
and free landscape irrigation seminars were
offered in Spanish and English. By 1995, sched-
uling software and a weekly updated ET hot-
line were also available to landscapers.

The new Water Conservation Department
was established during the fall of 1997. Land-
scape water use has achieved an average use .
per acre of 60 percent of ET, without additional
targeted or rebate efforts. The goals of the new
department have been to shift the focus from
short-term change to long-term landscape cus-
tomer maintenance and to devote more time to
residential and commercial, industrial, institu-
tional customer participation. The department
is currently involved in projects that will allow
it to continue to develop long-range conserva-
tion programs (IRWD 1998). In 1997, it initiated
a pilot program in which homeowners were
given free soil probes. Currently the depart-
ment is testing an automated ET controller that
would receive weekly updated ET information
from local weather stations and set the home-
owner’s irrigation schedule accordingly.

Results

The combination of incentive pricing, water
budgets, rebate and loan programs, and educa-
tional outreach has proven to be very effective
in reducing the demand of both irrigation and
residential customers. As indicated in Table 4-5,

2 The water budgets developed by IRWD were based on ETo data from the CIMIS weather stations.
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actual ET of irrigation customers has dropped
2.2 af per acre in eight years, a reduction of 50
percent, and has been hovering around 60 per-
cent of the reference ET for grass since 1995.
Prior to 1996, most of the reductions in water
use were attributable to improvements in irri-
gation technology and management, rather
than changes in landscape composition. While
this is still primarily the case, there is some evi-
dence that, as of 1996, new developments were
being designed with more efficient landscape
styles (Ash 1998).

While commercial irrigation customers have
water meters dedicated specifically to land-

scape uses, residential customers do not; there-
fore it is more difficult to gauge changes in
their landscape water use following implemen-
tation of conservation programs. At the same
time, TRWI)'s programs have, in general, specif-
ically targeted landscape uses, and conserva-
tion analysts in the District therefore assume
that the larger portion of the water being saved
falls into this category (Lessick 1998). Table 4-6
provides an account of these savings.

The soil probes proved to be surprisingly
effective at reducing water use. In the first pilot
project, the District gave probes to customers
attending a spring 1997 garden workshop.

15,402

Table 4-5 :
IRWD Water Consumption Analysis for Irrigation Customers
Year Acres AF Sold Actual ET Reference ET Program
(AF/Acre) (AF/Acre)
A e-program baseline

4.0 Tiered rates/water budget

% Rates/water budget
Rates, education, rebates
3.9 Rates, education, rebates:

Rates, probes, software rebates ’
‘Rates, probes, software '

Residential Program Costs: $500,000
Avoided Costs: $5.5 million
Net Benefit: $5 million
Source: Lessick 1998

16,598 . 4.4 Rates, probes, software
1998 7,000+ 15,900 2.2 4.0 Rates, probes; software
Total Acre-Feet Saved: 59,000
Total Avoided Costs: ~ $16.2 million
Total Program Costs:  $3.8 million
Net Benefit: $12.4 million
Source: Lessick 1998
Table 4-6
IRWD Water Consumption Analysis for Residential Customers
Year Average Use Reductions Program
Per Account (AF) from Baseline
1990-91 .32 (drought) Pre-program baseline
1991-92 .26 (drought) 19% Rates, water budget, education
1992-93 .26 (drought) Rates, water budget, education
1993-94 27 Rates, water budget, education
1994-95 27 Rates, water budget, education
1995-96 27 Rates, water budget, education
1996-97 30 Rates, water budget, education
199798 " 28 2% lates, probes, targeted audits, education
Average Savings: 13%
Acre-Feet Saved: 14,261
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IRWD then compared their water use from July
to September 1997 to their average 1991-1996
July to September usage. The analysis showed
that those using the soil probes saw their use
decline by 15 percent while those not using
probes had their use rise by 9 percent, a differ-
ence of 24 percent in water-use efficiency
(Lessick 1998).

In the second pilot project, the District gave
probes to customers attending the spring 1998
garden workshop. IRWD then made two com-
parisons: (1) participants’ 1998 usage was com-
pared to their usage in 1997, and (2) partici-
pants’ 1998 usage was compared with that of a
matching neighbor who had not received a
probe. In the first comparison, soil probe recipi-
ents used (on average) 69 percent less in March
to June 1998 than during the same period in
1997. Although ET was lower in 1998, it was
only lower by 12 percent. In the second com-
parison, soil probe recipients used almost 9,000
gallons less in March to June than their neigh-
bors did (on average, excluding outliers)
(Lessick 1998). This simple tool could be used
to help reduce peak demands caused by over-
irrigation during summer months.

In addition to the conservation programs
developed, IRWD was also involved in a land-
scape efficiency study. This study was used to
gauge and quantify the etfectiveness of the pro-
grams already in place, as well as to assess
other potential cfficiency measures to help
develop future landscape efficiency programs.

Efficient Turfgrass
Management Study

In 1994-1995, IRWD conducted a study evalu-
ating the effects of landscape management prac-
tices on water consumption, turf appearance,
and plant health. The goal of this work was to
determine the combination of management
practices that would optimize efficient water use
without compromising either plant health or
appearance. Funding for the project was provid-
ed by the Metropolitan Water District of South-
ern California, the Municipal Water District of
Orange County, and the Irvine Company.

The study included 48 landscaped areas, all
located in similar micro-climate zones and
planted with cool-season turf. Three manage-
ment practices, or treatments, were examined
in this study, singly and combined. The first
practice was optimized irrigation scheduling,
which required ET data (available through
CIMIS) and monthly crop coefficients, as well
as accurate estimates of both system precipita-
tion rates and distribution uniformity (DU).3
Irrigation frequency was reduced, but run
times increased in order to promote deep pene-
tration of the water and encourage roots to
grow deeper in the soil. The second practice
was preventive system maintenance, the pri-
mary objective of which was to ensure even
irrigation. This treatment addressed issues such
as system leaks, which lead to direct water loss;
excess water pressure, which increases atmos-
pheric water loss; and misaligned or improper-
ly elevated sprinkler heads and low water pres-
sure, which can lead to uneven irrigation and
the formation of brown spots. The third man-
agement tool was advanced horticultural (turf-
grass) practices, which included the most
numerous and complicated set of tasks, the
objectives of which were to improve plant
health and appearance, and increase root depth
and soil water-holding capacity. Deep roots and
amended soil provide turf with a larger avail-
able reservoir of water, insulating it from daily
ET fluctuations and reducing irrigation fre-
quency.

Prior to the study, the contractor in charge of
the sites was performing these activities poorly,
if at all. Irrigation scheduling at the sites did
not take into account the necessary ET, DU,
and precipitation rates, resulting in erratic
scheduling and low irrigation penetration. Soil
aerification was rarely conducted and never
coordinated with irrigation and fertilizer appli-
cation. The turf was being mowed weekly, and
the clippings removed, thus causing soil nitro-
gen to be depleted. Due to these maintenance
practices, pre~study root depth was shallow,
and water use was inefficient.

3 An added aspect of this study was an evaluation of alternative methods for estimating ET and DU.
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Results

Billing histories for the study sites date back
to January 1989. The changes in consumption
patterns of irrigation customers can therefore
be examined in relation to the introduction of
inclining rates, outreach programs, and the
study’s management practices. The results of
the study indicate that landscape water conser-
vation programs offer generous returns (d.d.
Pagano, Inc. and Barry 1997). A look at the irri-
gation water use history of each site, beginning
in 1989 prior to the establishment of the invert-
ed block rate structure, reveals several conclu-
sions, Figure 4-7 describes the difference
between the amount of water allocated and the
amount applied for irrigation purposes. In 1989
and 1990, consumption exceeded allocations
even during the first quarter of each year—usu-
ally the time of the year when little to no irriga-
tion is necessary—illustrating the poor state of
irrigation management prior to the conserva-
tion measures being initiated. Figure 4-8
describes the ratio of applied to allocated water;
any value exceeding 1.0 is interpreted as over-
irrigation. So, for example, during the third
quarter of 1990, consumption exceeded the
allocation by a factor of three, implying 200
percent overwatering.

Only with the introduction, during the first
quarter of 1995, of the study’s efficient manage-
ment practices, which combined optimized irri-
gation scheduling with advanced horticultural
practices, did consumption and allocation begin
to meet. Analysis of water use trends following
application of the study’s treatments indicates
that the potential for saving water through effi-
cient turfgrass management is immense. The
treatments accounted for a reduction of 21.9
inches of water per year beyond the reductions
achieved by the rate and outreach programs.*
As for differences in water consumption
between the four combinations of treatments
(ETbased irrigation scheduling, irrigation
scheduling and maintenance, irrigation sched-
uling and horticultural practices, and all three
combined), no statistical evidence supported

any such variation.

In terms of root depth, the combination of
all three treatments produced notable resulits;
however, these results were not found to trans-
late into reductions in water use. Part of the
reason no variations were observed might be
that in February 1995 a new contractor was
hired and all the sites, including the control
sites, were better managed from then on.
Another consideration is that a longer period of
time is likely required to observe the irrigation
benefits of improved horticultural practices. In
the conclusions of the study, the authors warn
that, for the aforementioned reasons, these
results should not be interpreted to mean that
advanced horticultural practices offer no water-
saving benefits beyond those accrued from
improving irrigation scheduling.

The reductions in water use did not have
any negative effect on turf appearance. At all
sites the guality of turf was found to have
either improved or remained unchanged
throughout the duration of the study, though
this indicator was considered subjective and
difficult to evaluate.

The results achieved at Irvine Ranch demon-
strate the potential of landscape programs for
reducing water use. Particularly, they highlight
the importance of outreach programs. While
the rate structure was instrumental in promot-
ing awareness of water use, additional educa-
tion and outreach programs were necessary to
translate this heightened awareness into water
savings,

Conclusions/Lessons Learned

The three preceding examples have shown
the tremendous potential for reducing water
used in landscapes. A combination of proper
landscape management and design can effec-
tively cut water use in half. The examples in
this case study present only a few of the
options available to program managers interest-
ed in reducing landscape water use. A number
of water utilities throughout the state are devel-
oping their own unique and creative programs.

4 In Figure 4-8, the results seem to indicate that the outreach programs were more effective in saving water than the treat-
ments, due to the temporal sequence of events. This should be interpreted cautiously, as the outreach programs no doubt

benefited from the easier conservation opportunities.
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Figure 4-7
IRWD Applied and Allocated Water for Management Study
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Year and Quarter

Source: d.d. Pagano and Barry 1997

Figure 4-8
IRWD Ratio of Applied and Allocated Water for Management Study
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A key factor in the success of any landscape
program is education and outreach programs.
A perverse new trend has emerged in recent
years, dubbed “reverse xeriscapce” by some in
the landscape industry. This term describes the
increasingly common practice of conservation-
minded people planting low-water-use plants
and (due to lack of proper water-management
information or skills) over-irrigating them,
causing them to die (Willig 1998). Studies have
also shown that people who water with hand-
held hoses can use up to 40 percent less water
than people with automatic irrigation systems.
This is likely because people using a system
that requires them to be present and observing
their landscape are more attuned to its water
needs than those people whose systems go on
and off automatically but are not accurately
programmed. Aggressive education and out-
reach programs can be effective in reducing
wasteful practices.

The potential water savings from irrigation
and landscape efficiency improvements are
very large; nonetheless there are a number of
examples of sites where these improvements
have been installed without any measurable
water savings. Again, behavior and information
are the critical elements in ensuring that water
savings expectations are met. The success of
the NMWD program clearly lies in those pro-
grams targeted at developers, offering incen-
tives based on up-front efficiency measures
with very specific design criteria. At SCVWD,
water conservation programs employ relatively
low-tech solutions—ET-based irrigation and
careful site monitoring—that rely on the partic-

S

Water waste often results from simple carelessness.
(Photo by Lisa Owens-Viani)
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ipation and conscientiousness of the landscape
managet, and are therefore very focused on
education and behavior. At IRWD, the Water
Conservalion Department is focused on reduc-
ing the dependence of the landscape program’s
success on individual behavior by setting spe-
cific targets and penalties (incentive pricing) to
influence behavior of 41l customers all the
time, while continuing to urge more efficient
technologies through the use of the future auto-
matic ET controller system.

In many ways, it is less difficult to target
non-residential landscape water users than resi-
dential users because the larger users have
more resources to invest, more support from
the utilities, and more potential financial
rewards from the water savings they accrue.
Residential use is trickier because the variables
that are factored into individual decisions about
landscapes are difticult to predict. While it may
be feasible to set specific design criteria for
large landscapes, residential users are probably
best targeted by allocating quantities of water
for landscape maintenance and allowing indi-
viduals to select a landscape plan and mainte-
nance program to meect that allocation. Educa-
tion programs, coupled with water allocation
programs and conservation rate structures
could encourage a significant shift in urban
landscaping to one of attractive, more water-
efficient landscapes.

Contacts

Joyce Arnold, North Marin Water District

Tom Ash, formerly at Irvine Ranch Water
District

Hosscin Ashktorab, Santa Clara Valley Water
District

Dale Lessick, Irvine Ranch Water District

John Olaf Nelson, formerly at North Marin
Water District
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Community-Agency Partnerships

Save Water and Revitalize Communities

through ULFT Programs

Santos Gomez and Lisa Owens-Viani

Introduction

Over the past decade, community groups
and institutions throughout California have
begun working with water agencies, assisted by
private facilitators, to educate residents of low-
income and other communities about simple
actions they can take to conserve water, such as
replacing their old water-guzzling toilets with
new, ultra-low-flush toilets (ULFTS), that will
also benefit their communities. Community
participation in these community-based ULFT
programs has been higher than in programs
run by agencies alone, as the incentives for par-
ticipating in them—jobs and funding for com-
munity programs—are greater and benefit com-
munity residents. In another alternative to
agency-only ULFT rebate programs, many
water agencies are partnering with schools to
implement ULFT programs. Revenues from
these programs help purchase equipment and
support a variety of school programs and activi-
ties. The potential water savings from ULFT
programs is enormous and has just begun to be
tapped. For example, the Los Angeles Depart-
ment of Water and Power calculates that each
resident in Los Angeles who uses an ULFT
saves 14 gallons of water per day—and that if
every resident were so equipped, the city could
save approximately 48 million gallons of water
per day (Lerner 1997).

Background

Pressured by the scarcity of water during
the 1987 to 1992 drought, California urban
water agencies formulated plans to encourage
their customers to conserve water and use it
more etficiently. One conservation goal and
Best Management Practice identified by many
agencies was to replace old toilets requiring 3.5

to 7 gallons of water per flush with ULFTs,
which only use 1.6 gallons per flush, Ata
water forurn in 1992 in Southern California,
Juana Beatriz Gutierrez, president of the Moth-
ers of East Los Angeles/Santa Isabel (MELASI),
a non-profit group of women activists who
work to improve conditions in their communi-
ty, challenged the water agencies to work with
the community to conserve water while help-
ing solve community problems. Jim Craft of
Cooperative Technologies and Services Inter-
national (CTSI), a private facilitating company,
approached Mrs. Gutierrez and suggested that
MELASI consider forming a public-private
partnership with the Metropolitan Water Dis-
trict of Southern California, Los Angeles
Department of Water and Power, Central Basin
Municipal Water District, and California Water
Service Company. Mrs. Gutierrez agreed to the
suggestion, and a pilot ULFT program was
born, in which the agencies would pay
MELASI $25 for every old toilet replaced (Lern-
er 1997). This pilot program has since become
the most successful and most replicated toilet
retrofit program in the state,

The goal of the pilot program was to replace
1,000 inefficient toilets with 1,000 ULFTSs over
a two-month period in a low-income communi-
ty, while creating jobs for residents and sup-
porting neighborhood beautification projects.
MELASI hired eight previously unemployed
community residents to market and distribute
the ULFTs locally. Employees canvassed the
community (an area of 10 square miles with
100,000 residents), distributing bilingual litera-
ture that described the ULFT program and how
residents could participate. Residents were
extremely receptive to the door-to-door mar-
keting effort, mainly because of the good repu-
tation MELASI had developed in the communi-
ty and because residents knew many of its
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employees. The word-of-mouth marketing
strategy was a major success: one out of every
three households contacted participated in the
program (Hamilton 1992 and Hamilton and
Craft undated). In its first year of operation,
MELASI distributed 8,000 ULFTs; by mid-1997
MELASI had installed some 50,000 ULFTS,
employing 25 full-time and three part-time
community residents to run the program
(Lerner 1997). MELASI has used revenues
from the program to fund college scholarships
and to pay for clothes and books for students
who might have otherwise have dropped out of
school (Lerner 1997). MELASI also uses rev-
enues to pay high school students to go door to
door urging parents to have their children
immunized and tested for lead poisoning; the
students also sweep the streets and remove
graffiti (Lerner 1997).

California’s urban water agencies quickly
learned that they could increase the scope,
impact, and effectiveness of their water conser-
vation programs by partnering with commu-
nity-based organizations (CBOs). Since
MELASI's pilot program, over 16 additional
CBO-agency partnerships have formed
throughout the state. The goals of most CBO
ULFT projects remain largely the same as
MELAS/s initial project. Participating water
agencies are interested in reducing customer
demand, increasing supply reliability, improv-
ing long-term planning, nurturing agency-com-
munity public relations, and supporting com-
munity revitalization efforts. Participating
CBOs are interested in revitalizing their com-
munities by creating jobs and generating finan-
cial resources to support scholarships, childcare
programs, immunization services, and other
activities, such as graffiti abatement. While sav-
ing water, these programs raise community
awareness about water issues and encourage
neighborhood unity and collaboration. In this
process, CBO ULFT programs help bridge the
gap between environmentalists and low-
income communities,

How CBO-Agency ULFT
Programs Work

The urban water agency will often work
with a project facilitator, paying the facilitator a
flat fee per ULFT distributed/old toilet recy-
cled. In return for this agreed-upon fee, the
facilitator searches for the best CBO, sets up the
program, hires and trains community residents,
obtains and warehouses the ULFTS, and sets up
a system for recycling the old toilets. Facilita-
tors like CTSI will also develop and produce
marketing materials, set up both a master and a
local database for tracking ULFT installation,
report regularly to the water agency, monitor
CBO operations (and if necessary retrain its
employees), and randomly inspect CBO opera-
tions. The CBO in turn is responsible for com-
munity outreach, for managing the ULFT
inventory, and coordinating the actual recy-
cling of the old toilets. The facilitator pays the
CBO a flat fee per ULFT distributed/old toilet
recycled. Revenues in excess of expenses are
invested in the community. In their communi-
ty outreach, CBOs promote both the ULFT
program itself and the sponsoring water
agency, resulting in good public relations for
the agency.

To qualify for a ULFT, interested residents
are required to provide their water bills and
photo identification. The CBOs encourage par-
ticipants to install the toilets themselves (or
with the assistance of family or neighbors),!
which keeps costs down; they also provide bilin-
gual installation materials and tool kits that
make installation casy and relatively inexpen-
sive. Over 95 percent of program participants
install the toilets themselves or with the help of
friends or neighbors. MELASI also provides par-
ticipants with the names of local entrepreneurs
who will install the toilets for $25. Participants
are instructed to return the old toilets within
seven days; upon returning the toilets, some
CBOs (like MELASI) then provide participants
with low-flow showerheads as well. Not surpris-
ingly, over 90 percent of the old toilets are
returned for recycling within one week.

1 When customers install the UFLTs themselves, they learn how to operate and maintain their toilets, producing greater

water savings over the life of the toilets.
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Recycling the old toilet provides a way to
verify that a ULFT has been installed. Anyone
not returning his or her old toilet after one
week is contacted by the CBO, and, if neces-
sary, an inspection scheduled to verify the
ULFT installation. The old toilets are then bro-
ken up and recycled into road material, which
reduces impact on local landfills by converting
a waste product into useable material while
reminding participants and the community of
the benefits of recycling.

The Projects: Water Savings
and Community Benefits

CBOs (including high schools) have installed
over 300,000 ULFTs in California to date, for an
estimated savings of 12,911 acre-feet of water
per year—enough water to meet the annual
needs of approximately 25,000 households.?
Most of these ULFTs were distributed in South-
ern California, saving Southern California
water agencies an estimated 10,482 acre-feet
per year, and helping them bridge the gap
between supply and demand (CTST undated
fact sheet).

CBO ULFT programs are highly adaptable
and can be readily replicated in diverse com-
munities. While the longest running programs
are in Southern California, similar programs
are catching on in Northern California. ULFT
programs have been so successful that schools,
especially schools facing financial difficulties,
are now using them to raise funds to support
activities and purchase equipment.

In addition to the water savings, these pro-
grams have helped raise water and cnviron-
mental awareness in low-income communities
and communities of color, and have generated
much needed revenues for supporting commu-
nity programs. In 1993, the First African
Methodist Episcopal Church (FAME) in South
Central Los Angeles instituted a ULFT pro-
gram. In the first five months of operations,
FAME retrofitted over 8,000 toilets, employed
15 local residents (some who had had trouble
finding employment because of difficult pasts),

Community-Agency Partnerships Save Water and Revitalize Communities through ULFT Programs

and used profits to support a Micro Loan Pro-
gram for minority-owned small businesses, the
Los Angeles Renaissance Program, and a youth
employment and training program (Hamilton
and Craft undated).

In 1996, Southern California’s West Basin
Municipal Water District partnered with the
non-profit Los Angeles Opportunities Industri-
alization Center, which hires and trains young
adults in a variety of occupations, to implement
its toilet rebate program. The money the center
received for the ULFTE it distributed was used
to train residents in the computer science,
retail services, and job placement fields. West
Basin also partnered with several school groups
to distribute ULFTs. The $80,000 earned by
three schools and three CBOs was used to sup-
port school programs and events, purchase
equipment, and improve school facilities. In
March 1996, Students at Hawthorne High
School raised $10,600 helping West Basin dis-
tribute more than 700 ULFTs. With the earnings
from the program, the school purchased new
equipment for its baseball and football pro-
grams, a new banner for its band, and a new

CBO ULFT Program Process

. Identify . Target
Identlfy % start date Hire . audience
community and and train and areas to

group location sites members be solicited
N
Customer }
Customer C_'-ISttWI';er > returns [ Old toilet
n‘;“;"tso‘ﬁ':t installs old toilet recycled
Fo— " '
>| If problems arise,
CBO follows up
| A AL J

Source: Adapted from CTS!

2 An acre-foot of water per year serves the annual water needs of approximately two typical, four-person households.
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Table 5-1
A Sample of CBO ULFT Programs

(water savings estimates are based on an average daily savings of 37.5 gallons of water per ULFT)

CBO Distribution of ULFTs in Southern California

Water No. of CBO Sites ULFTs Utility Cost Total Cost Estimated Annual  Estimated

1992-1995

Year
Agency Distributed  per ULFT ($s) ($s) Savings (gallons) Annual
(includes cost Savings
of toilet, (AF)
administrative
costs, etc.) N
LADWP 7 213,882 119 25,451,958 2,927,509,875 8,983

19931996 DEWA AT 22820 o TS ;667,980 - 306,873,750 . 942
1992-1996 C/WBMUD 3 13,264 119 1,578,416 181,551,000 557
1‘ [ GG T e e R Rl ©29.698,354 7 5:415,934,625 "fw,482
CBO Distribution of ULFTs in Northern California
Year Water No. of No. of ULFTs Utility Cost Total Cost Estimated Annual  Estimated
Agency CBO Sites Special Distributed  per ULFT ($s) ($s) Savings (gallons) Annual
. Event Sites — — Savings (AF)
MMWD R T 2700 0 119 321,300 36,956,250 13
MMWD 1 4 2,178 19 259,182 29,811,375 91
ICOND R AT 600 5475000 17
CCWD 1

1,00 119 119,000 13,687,500 42

119,000 713,687,500

817

City of Sonoma 1 97,223 11,182,688
City of Santa Rosa 5 3200 . 18 . 380,800 743,800,000 134
City of Rohnert Park 1 850 119 101,150 11,634,375 36
R AR P 445,055 7 166,234,688 7810
High School Programs (Southern California)
Year Water No. of ULFTs Utility Cost Total Cost Estimated Annual  Estimated
Agency Schools Distributed  per ULFT (3s) ($s) Savings (gallons) Annual
] ) Savings (AF)
LADWP 13 Cot0248 M9 1219512 140,269,500 s
Anaheim 3 2,800 119 333,200 38,325,000 118

Source: CTSI

a5ade g Ry 3 TS 958 688
Arden Cordova 1 19 65,450 7,528,125
Tot i 1,913,401 20,081,313
Special Events Programs
Organization ULFTs Utility Cost Total Cost Estimated Annual  Estimated
Name Distributed  per ULFT ($s) ($s) Savings (gallons) Annual
Savings (AF)
Hemet Seniors Grou

119 © 142,800 16,425,000
: 0,265,625
12,387,188

077,813

%7 Marin AIDS Project 750 / :
ermandad Mexicana Nacional 905 19 107,695

339,745
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computer program for producing the school
newspaper (West Basin Annual Report 1996).

In Northern California, high school students
have distributed close to 10,000 ULFIs. The
money they earn—§15 per toilet—has been
used to improve school facilities and support
school events. In Santa Rosa, nine high schools
have distributed 6,200 ULFTs in 13 events since
the spring of 1997; this program supplements
the city of Santa Rosa’s existing rebate program
(Sanchez 1998). The schools have raised
$91,500, which is helping fund a multitude of
extra-curricular activities and equipment. So
far, 25 percent of Santa Rosa's old toilets have
been replaced with ULFTs, and the school pro-
gram is set to run a third year.

Cost-Effectiveness

While agency expenses per CBO ULFT are
somewhat greater than for non-CBO ULFTs
($119 for a CBO ULFT compared to $79 for a
“co-pay” ULFT for example), the payoffs in
water savings make CBO ULFTs cost-effective.
A study performed for MWD indicated that at
45.1 gallons per day, the average per-ULFT sav-
ings of CBO programs is slightly higher than
the 40.3 gallons saved by non-CBO ULFT multi-
family households, and nearly double the 21.6
gallons per ULFT saved by non-CBO single-
family houscholds (Chesnutt, et al. 1994).

CBO ULFTs offer a higher per-toilet water
savings than non-CBO ULFTs for a number of
reasons. CBO houscholds tend to have a greater
number of people living in them—approximate-
ly 4.3 compared to 2.85 for non-CBO single-
family households—and fewer toilets—1.3 com-
pared to the 1.5 of non-CBO households. Gener-
ally, as the number of toilets in a home increas-
es, water savings per toilet decreases, in part
because some toilets receive greater use than
others (Chesnutt, et al. 1994). CBO homes also
tend to be older, with older, less efficient toilets.
Without the strong financial and community-
benefits incentives of the CBO programs, many
low-income CBO households would probably
not replace their toilets at all. Studies of toilet
rebate programs in low-income communities

Table 5-2

Program .

Estimated Net Water Savings in Gallons per ULFT per Day

Water Savings

Single-Family Households (non-CBO)
Multi-Family Unit (non-CBQ)
CBO-Participating Households (average)

Source: Chesnutt, et al. 1994

have shown that the prospect of purchasing a
toilet and waiting six to eight weeks for a rebate
(as in a non-CBO program) is much less invit-
ing than the no-cost CBO programs. Plus, since
CBO employees are community residents, they
are able to anticipate and respond to the con-
cerns of participants in an empathetic manner.
Another, less quantifiable benefit to water agen-
cies from CBO programs is improved communi-
ty perception of the agency. Few agencies
would dispute the value of better agency-com-
munity relations.

Even without these benefits, CBO ULFT pro-
grams are still cost-effective for agencies. In a
study of onc million ULFTs installed between
1989 and 1996, MWD estimated its accrued
annual water savings to be around 37,000 af?
(Hollis 1998). Since MWD estimates its avoided
costs to be $154 per acre foot (this represents
only the cost of pumping an additional acre-
foot), it saved at least $5.7 million through the
installation of ULFTs. In Northern California,
the Marin Municipal Water District (MMWD)
estimates the marginal cost of importing an
additional acre-foot of water to be $1,241 per
acre-foot. In calculating that cost, MMWD took
into account the true costs of developing new
supply —the new infrastructure that would
need to be built, the estimated lifespan of that
infrastructure, the increased energy costs to
pump the water, and the cost of acquiring
water from an outside source and treating it
(Fryer 1998). Having installed over 30,000
ULFTs since 1994, MMWD has saved over 7,000
acre-feet of water, and an estimated $372,300 in
the avoided cost of new supply.

3 Accrued annual savings also takes into account water savings from earlier years.
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= Knowledge wia understanding of the community
» Close ties to the community

 Other community programs

i » Knowledge of pettifient community issues;

* Community reputation

* Insurance and liability coverage

* Location and space to store and manage the toilets

: Source: Adapted from Sanchei sochez

CTS1 Criteria for Selecting the Right CBO Partner

* Sincere commitment to and enthusiasm for supporting community struggles
-Ability and willingness to commit the necessary resources critical to the'success of the project

i = Ability to commit a dedicated project manager to the project

Considerations in Planning
ULFT Projects

Because the CBO bears the responsibility for
implementing the ULFT project, the success of
the water agency-CBO partnership and the pro-
ject rests on selecting the appropriate CBO. A
critical player in many of these partnerships
and projects has been CTSI, a private company
committed to the promotion of conservation
and community, which has developed criteria
to aid water agencies in identifying and select-
ing good CBOs for them to partner with. The
right CBO will understand and have strong ties
to the community, as well as the capacity and
resources to implement the project (see side-
bar). To date, CTSI has participated in every
CBO project in California as well as many of
the school distribution programs.

Planning a ULFT project requires many
meetings between agencies and CBOs to
identity needs and objectives and determine
the most effective methods of achieving both
agency and community goals. Experienced
facilitators like CTSI can be very helpful in this
process and in getting the program off the
ground, particularly since many CBOs lack the
start-up operating capital to cover up-front pro-
gram costs, which can include opening a pro-
gram office, acquiring office equipment, and
hiring and training staft. The problem is fre-
quently exacerbated by the lag between the
time the first set of ULFTs are installed and
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receipt of payment from the water agency—up
to four weeks. CTSI Corporation helps bridge
the start-up-financing gap by working with
CBOs to develop financial plans and by procur-
ing the necessary start-up capital.

Successful ULFT programs begin with a
sound marketing plan developed by the CBO
and implemented through community net-
works and door-to-door canvassing. The plan
should not only include promotional materials
tailored to meet the targeted community’s
needs, but also incorporate materials on the
economic and environmental benefits of the
program. Most residents in East Los Angeles
were eager to support MELASI'S program
when they realized they would receive a new
toilet at no cost, save a minimum of $35 per
year on their water bills, and support commu-
nity activities (Lerner 1997).

N

Conclusions/Lessons Learned

Good things happen when CBOs partner
with water agencies, municipal utilities, and
facilitators to develop community-based water
conservation programs. As seen in the exam-
ples in this study, community involvement can
greatly enhance the effectiveness of water
agency conservation programs. CBO ULFT pro-
grams are cost-effective tools that improve
water management and reliability by promot-
ing conservation. They also generate substan-
tial communily benefits, including new jobs
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and revenues for supporting community pro-
grams. More importantly, CBO ULEFT programs
can be replicated and tailored to meet water
agency conservation goals and the needs of dif-
ferent communities, regardless of their size or
demographic makeup. By partnering with
CBOs, water agencies save water cost-effective-
1y, help rebuild communities, and enhance
their community image. CBO-water agency
partnerships create direct economic and social
benetits for communities, while helping to pro-
tect and wisely manage California’s water
resources.

Contacts

Julio Sanchez, CTSI Corporation, San Rafael
and Tustin, CA

James Fryer, Marin Municipal Water District

Los Angeles Department of Water and Power

Michael E. Hollis, Metropolitan Water District
of Southern California

West Basin Municipal Water District
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- with today's ULFTs is seldom needed. ULFTs must meet the same stringent drain -

Do ULFTs cost more? As with alder toilets, ULFT prices can vary greatly. Many y
. models start at about $100, but decorator models can run as high as $400 or.

Frequently-Asked ULFT Questions

What is a ULFT? Ultra-Low-Flush-Toilets are toilets that look and work the

same as conventional toilets. The difference, however, is that they use only 1.6 |
gpf (gallons per flush) compared to the old standard, less efflclent tm’(ets that u 8
35t07 gpf

Are ULFTs more dependable than older toilets? In 1983, state law
required that toilets sold in California use no more than 3.5 gpf. To comply, toilet
manufacturers essentially put a smaller tank on the same bowl--with mixed.
results. Since then, however, ULFTs have been completely redesigned, are ,
required to comply with the performance standards of the American National.
Standards Institute, and, with a more advanced flushing mechanism, work mh-
ably and consistently with only 1.6 gpf.

Can ULFTs be installed like a conventional toilet? ULFTs are installed
just like conventional toilets and require no-additional tools or hookups, makmg
them ideal for installing-during remodeling and new construction.

How much water can | save by switching to an ULFT? Officials at the Los
Angeles Department of Water and Power calculate that each resxdent who- uses
an ULFT saves 14 gallons of water per day. ,

Will 1 ever need to double-flush to wash away wastes? Double flushing. ”

Jine carry requirements as conventional toilets, Even if two flushes are occasion--
ally required, less water is still used than in one flush of a conventional toilet;:

. Do ULFTs require more cleaning than conventional toilets? No. .
- As with conventional toilets, the flushing action of ULFTs washes the bowl quick- -,

ly and efficiently.

more, Because many urban water agencies now provide rebates, or provide -
ULFTs free of charge through CBO programs, the cost to a customer can be sitb-

- stantially less than the normal purchase price.

. Are these toilets available in many colors and styles? ULFTs can be pur-:
© chased in the same spectrum of decorator coiors or styles as canventlonai wlle‘ts

. Are ULFTs requlred by law? As of 1992, California requnres ULFTS in aﬂ new
- construction. As-part of the 1992 National Energy Policy Act; all toilets sold for

| residential use must be ULFTs. These requirements were passed to promote wate
conservation and efficiency. The city of Los Angeles recently passed an:ordinance
requiring customers to replace their old toilets with ULFTs when selling their

- homes. '

- Source: CTS!
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An Overview of Water-Efficiency
Potential in the CII Sector

Robert Wilkinson, Arlene K. Wong, and Lisa Owens-Viani

Introduction

Water managers typically identify urban
water use in a broad category called municipal
and industrial (M&1), which generally includes
residential uses, as well as commercial, institu-
tional, industrial, and municipal uses. An
important sub-set of M&1 water use is the non-
residential category of commercial, industrial,
and institutional (CII) users.

According to a California Department of
Water Resources (DWR) estimate, in 1990, the
CII sector accounted for about 32 percent of all
urban water use, with 18 and 9 percent attrib-
uted to commercial and industrial uses respec-
tively (DWR 1994). While the potential to
increase water-use efficiency in the residential
sector has received the most attention, the
potential in other urban sectors is less well
understood, possibly due in part to the large
variety of water uses, technologies, and
processes in those sectors. However, recent sur-
veys and actual experiences at specific sites
suggest that signiticant opportunities exist in
each of these sectors for efficiency improve-
ments and cost savings. The cluster of case
studies that follow this overview include a
major CII audit program conducted by the Met-
ropolitan Water District of Southern California
(MWD), and specific cases on eff