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Introduction

Community Resilience Plan for the Santa Cruz area. Transition make comments there: http://transtionsc.org/water-group. At
community to survive and thrive in the face of challenges and crises.  community meetings in which we gather input on the plan. And
Throughout the history of human habitation on earth, communities if you want to participate further in developing and implementing
have had to adapt to environmental and social stressors. Human the plan, contact the Transition Sustainable Water Group. After
culture is full of wisdom that communities have developed that allow 3 yound of community input, we will revise this draft and add to
them to thrive. Much of that wisdom has undoubtedly emerged out it. The Plan is intended to be a living document that continues to
of the experience of painful failures. develop.

This document is an attempt to assemble the
communityés wisdom to address our local water
challenges. We study our local problem with an
eye on the root causes. Our society has inherited
cultural habits that have led our us to degrade the
natural world on which we depend. In our small
corner of the planet, those cultural habits have led
us to the point where salt water is intruding into
our aquifers and native ysh are becoming extinct in
local streams.

Transition Initiatives recognize that we cannot
resolve our problems simply through technological
advances. We need to restore values that have
provided human societies an abundant and Tell Us What You Think
sustainable livelihood within naturefs limits. We We Need Feedback!
need to implement practices and technology that transitionsc.org/water-group
pbow from those values.

Levels of Resilience: A Tale of Two Cultures

The challenges that Transition Initiatives address
result from a system of economic activity that
degrades the environmental basis for our sustenance
in two ways:

1. Depleting and exhausting the resources in the
natural world that we depend on. An example of
this is the depletion of petroleum and minerals,
non-renewable resources. Another example is the
degradation of forests, farmland, aquifers, and
streams---all renewable resources. These latter
resources can be damaged beyond repair, as when
topsoil is depleted, or when over-pumping water from
an aquifer causes the ground to subside.

2. Creating through our economic activity a waste
byproduct that damages the natural world. An
example of this is the carbon dioxide that we burn

o ) _ into the atmosphere, or the sediment from logging
The process of clarifying values and altering our cultural practices operations that is discharged into our streams, causing our
is, if it is to be successful, a group process. Transition Santa Cruz ysh populations to decline.

seeks to partner with other groups and individuals in our community

in drafting and implementing a Sustainable Water Plan for our The historical record of humans changing course when human
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activity results in resource depletion

and destructive byproducts is mixed.
Jared Diamondds book, Collapse,
documents some of the failures of human
settlements to successfully adapt to

their environmental challenges. These
communities lacked sufycient resilience.
Diamond tries to analyze the cultural

beliefs in societies that cause them to fail to

respond to feedback that their environment is suffering irreparable
damage. A Polynesian settlement completely deforested Easter
Island over just a few hundred years. The violent collapse

of Easter Island society coincided with the collapse of the
environmental conditions that could support it. What is disturbing

Is the failure of Easter Islanders to read the writing on the

wall and change course towards a sustainable way of life. The
deforestation on Easter Island was a function of the Islandersd
main public works project, the carving and transport of large
stone statues from the quarry to their placement on the coast. The

carving went on right up until the last
trees were cut down. In fact, the largest
carvings ever attempted were those that
were unynished when the society fell
apart. Diamond posits that the Easter
Islanderso rigid hierarchical structure
impaired them from responding to
feedback from the enviroment.

An example of a society that
successfully employed sustainable
practices comes to us from Santa Cruz
resident, Stuart Schlegel, a UCSC
emeritus professor of anthropology. For
two years in the 19606s Stu lived in the
rainforest of Mindanao with a tribe of
Teduray. The Teduray lived essentially

the same way that they had lived for centuries

or perhaps thousands of years. The main change
due to their contact with the modern world was
their use of metal blades instead of stones for
knives and axes, and metal cooking pots instead
of bamboo for cooking rice. The Teduray were
a people who straddled the distinction between
hunter-gatherers and agriculturalists. Hunting

and yshing was essential to their way of life. So

Teduray clearing a swidden on Mindanao -S. Schlegel

was swidden agriculture, the annual clearing and burning of a section
of the rainforest to plant their rice and other crops. Such a dramatice
impact on the rainforest would necessarily have to stay within strict
limits if the rainforest were to survive. The Teduray discovered how
to live within those limits---and thrive.

The Teduray developed the wisdom to choose a site for their
swidden where the forest had completely recovered from its previous
clearing, a process that would require over 150 years. Had they not
heeded the signs of the rainforestis regeneration, the forest would

have eventually given way to grassland,
irreparably harming the source of their
sustenance. The Teduray also developed
an important technology that prvented
them from growing beyond their
ecological limits---the use of herbs for
birth control.

The Teduray practiced what E.F.
Schumacher described as fiappropriate
technologyo. They declined to import
technology from the outside world that
didndt yt with their way of life. Chain
saws, for example, might have lightened
the arduous task of felling giant tropical
trees. But embracing that technology
would have made the Teduray dependent



Xverwumnsr Werxe Gvy~

Xs{ evhw e Wywxenrefpi [ exiv Tper Hvejx 8

on the outside world for the tool and its fuel and repair. Had they chosen
such import-dependency, the Teduray would likely have discovered that they
were spending more time cutting and transporting rattan, their fiexporto, than
the time saved chain-sawing the trees. The rattan in the jungle may have
become more scarce, requiring more time to locate it. This would have made
it more difycult to earn the foreign exchange that they depended on for their
highly-prized cooking pots. Their avoidance of excessive dependency on
inappropriate technology and external markets allowed them to avoid the
firat-raceo.

What we learn from Schlegelés book, Wisdom from a Rainforest, is that

the Teduray enjoyed lots more leisure time than modern Americans. They
played string and percussion instruments and spent many hours dancing and
singing. This is typical of indigenous cultures.

Teduray culture was egalitarian. There were no chiefs or high priests. Men
and women had an equal voice in the affairs of the community. This is in
contrast to the hierarchical Easter Island society described by Diamond. This
supports the Transition Initiativesd assumption that the creativity we need to
pursue a new path cannot be attained without democratic participation.

Transition Initiatives seek a change of course towards a sustainable way

of life, not by invoking images of environmental collapse, but by inspiring
people to choose a way of life that is more leisurely, congenial, and mutually
supportive. Transition reminds us that our economic well-being rests on the
quality of our communityts value for mutual support and the sustainability
of our ecosystems rather than on the passing sugar-rush of economic growth.
Economic growth cannot continue indeynitely on a ynite planet.

In Santa Cruz County, the limits of our water supply porends other limits
that we will be facing, including the limits of cheap energy. We hope not
only to arrive at a resilient solution to our water needs, but to learn how to
get there together in a harmonious way.

O M LI

Santa Cruz Wins Water Steward Award
April 10, 2030

The State Department of Water Resources
named Santa Cruz Californiais Model Water
Steward City. Santa Cruz has received
honorable mention in previous years. 0The
results of the statewide composting toilet
survey put Santa Cruz on top,6 explained City
Water Sustainability Director, Jenna Cavelle.
oForty percent of Santa Cruz residents now
use the Cityds curbside compost-brick pick-
up service.6 Partly due to the Cityis free
composting toilet installation program, per
capita water consumption has dropped to 50
gallons per person per day.

Cavelle gave credit to the Cityis Young Adult
Conservation Corps (YACC) for installing

the toilets and training owners in their use.
YACC director, David Stearns, accompanied a
busload of YACCiers to Sacramento to receive
the award. 0These young adults have made
such a contribution to our community, itis
great to for them to get the appreciation,6
said Stearns. Stearns has led YACC since

its inception in 2013. A timeline of City

water sustainability milestones and YACC
accomplishments is printed on the next page.
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A ballot initiative passes with over 75% of the vote, requiring
a referendum before the City can commit more funds for a
desalination plant.

2013-
A

The City Council drops plans for a desalination plant.
The City launches a year-round water conservation
campaign to maximize reservoir water levels and
reduce water diversion from native csh habitat.

The City Council initiates a Water-Neutral Development
Policy. New growth must be o set by water-saving
retrocCts in existing properties.

The City redirects funds from the desal project to
establish a Young Adult Conservation Corps. The Corps
begins a free toilet/shower/faucet retroct program.

The City and National Marine Fisheries Service agree
on a Habitat Conservation Plan (HCP) to restore native
csh populations in the San Lorenzo River and North
Coast streams. The settlement with state and federal
agencies grants Santa Cruz water rights to exchange
water with Soquel Creek Water District. As part of the
agreement Santa Cruz agrees to reduce diversion of
water from the San Lorenzo River and North Coast
streams during key periods of £sh development. Santa
Cruz is given permission for an eight-foot in_ atable
dam extension at Loch Lomond Reservoir.

Santa Cruz and Soquel Creek Water District sign an
agreement that allows Soquel to use Santa Cruz water
in normal winter months in exchange for Soquel well
water in drought years. Soquel Creek District is able
to reduce pumping, allowing the aquifer to recharge
during winter months.

Timeline: City Sustainable Water Initiative

2014
90% of Santa Cruz toilets are now low-_ ow toilets, due in part to
the retroct program of the Young Adult Conservation Corps.

2015

YACC concentrates on providing low-cost replacement of lawns
with drought tolerant landscaping. YACCis turf replacement
program results in the amassing of a surplus of water credits.
The City Council sets aside water credits for housing that is

a ordable to teachers, service workers and tourist industry
employees who work in Santa Cruz.

2016

YACC begins receiving County support and opens its
employment to young adults in the County. YACC begins
restoration work in the San Lorenzo Watershed. YACC crews
implement a County policy to plant trees on old logging roads
and illegal private roads.

2022

YACC opens its Youth Conservation Camp in the San Lorenzo
Valley. Elementary, middle, and high school groups spend a
week doing watershed conservation work and learning water
stewardship practices. Conservation clubs sprout in area
schools, doing public education and assisting YACC.

2030

Over 15 years YACC has restored two hundred miles of old
logging roads and illegal private roads in the watershed.
Watershed restoration has signiccantly reduced the amount of
sediment clogging stream habitat for native csh. Populations of
native steelhead have quadrupled since 2010, and coho salmon
have made a comeback in the San Lorenzo River.
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Our Water Supply in a World of Declining Energy

Peaking of World Oil Production
US Deptartment of Energy (2005)

Transition Initiatives are dedicated to building the resilience of local
communities in the face of climate change and declining energy supplies.
Climate change is predicted to impact our local water supply. Climate
scientists such as UCSC professor, Lisa Sloan, are predicting shorter

wet seasons in this region, with rainfall concentrated over fewer months.
That means less water in the dry months in the San Lorenzo River and
North Coast creeks where Santa Cruz gets most of its water. And Soquel
Creek Water District groundwater pumping will be affected, since shorter
rainfall seasons could mean less aquifer recharge.

20% of California electricity is consumed in water
delivery, treatment and use. -california Air Resources Board

While there is widespread public understanding about climate change,
the challenge of declining energy supplies has received less attention.
The scientiyc consensus is that world oil production has reached, or is
close to reaching, its peak potential. The quantity of new oil discovered
peaked decades ago and has been in decline ever since, despite huge
investments in oil exploration. A decline in production is bound to
follow a decline in discovery. The shorthand term for the peaking of oil
production, followed by decline, is fipeak 0ilo. This peak will be followed
by a steady decline in world oil production as oil wells become depleted.
In April, 2010, the Pentagon released a report which stated, iBy 2012,
surplus oil production capacity could entirely disappear, and as early as
2015, the shortfall in output could reach nearly 10 million barrels per
day.0' A US Dept. of Energy report released in 2005 concluded, fiAs
peaking is approached, liquid fuel prices and price volatility will increase
dramatically, and, without timely mitigation, the economic, social, and
political costs will be unprecedented.0? As oil prices spike, the demand
on other energy sources will cause those prices to rise as well.

The peaking of natural gas production is not far behind peak oil. David
Fridley, energy analyst with Lawrence Berkeley Labs states. filn the long
run, regardless of what techniques are employed, the supply of natural
gas will also begin an unstoppable descent.0 Communities that are highly
dependent on fossil fuel energy will suffer most in a high-cost energy
future.

The analysis that informs Transition Initiatives makes it clear that it will
not be possible to continue societyds current level of energy use (let alone
meet future energy demand projections) by substituting other energy
sources for fossil fuels. While there is vast potential in wind and solar
energy, their ability to substitute for fossil fuels is constrained by many
factors (see next article). A community that wants to be resilient will not
only shift to renewable energy, but reduce its need for energy.

Transition Santa Cruz is concerned that desalination will detract from
our community resilience. We are interested in exploring water solutions
that reduce our energy dependence and have a benign affect on the
environment.

1 Joint Operating Environment Report. (2010) US Joint Forces Command

2 Peaking of World Oil Production, (2005) Robert Hirsch, et al; US Dept. of
Energy
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Limits to Substitute Fuels

Ités important to have realistic expectations of the capacity of
alternative fuels to yll the demand vacated by declining oil production,
and subsequent declining gas production. There are major constraints
to substituting alternative fuels at levels anywhere close to our current
per capita energy consumption. The following draws on points made
by Lawrence Berkeley Labs energy analyst, David Fridley, in a talk in
June 2009.

Energy Return on Investment

It takes energy to produce energy. It takes the equivalent of one barrel
of Middle East oil to pump 30 barrels of oil out of the ground, and
reyne it into fuel. Thats an energy return on investment of 30:1. The
energy return on investment for solar power is around 3:1. That means
the solar installation produces three times as much energy over its
lifetime as it takes to produce the equipment. Put in another way, for
the yrst 10 years of an expected 30 year lifetime of solar panels, the
panels are fipaying offo the energy debt that it took to produce them.

The energy return on investment for biodiesel from soybeans is about
2:1. Thatbs due to all the energy for fertilizer, pesticides, tractors,
processors and transport. Energy ROI of ethanol from corn is about
1:1. That means ethanol from corn has no net energy gain. And the
downside of using corn to produce energy is its direct impact on world
hunger.

The era of cheap oil exiting the world stage. Society needs to spend

Ethanol from comn
Energy ROI =1

Middle East Qil
Energy ROI = 30

a larger portion of its energy just to produce energy. Oil is now
produced from places where it takes a great deal of energy for the
extraction: tar sands in Alberta, or miles beneath the surface of the
Gulf of Mexico. As more energy is used to produce energy, the
amount of energy available for other uses shrinks.

Scale & Timing

For the promise of an alternative to be achieved, it must be supplied
in the time frame needed, in the volume needed, and at a reasonable
cost. Once the peak is reached, David Fridley predicts future world
oil production will decline at a rate of 3.5 - 4 million barrels/day
per year. Innovative ideas for energy sources such as wave and

tide power, biodiesel from algae, airborne wind turbines, etc. need
many years of research and development before their commercial
viability can be determined. Fridley concludes that these
alternative energy sources cannot come online quickly enough or

in sufycient quantity to replace declining oil production, let alone
keep up with world demand for energy.

Alternative energy sources cannot come
online quickly enough or in sufycient
guantity to replace declining oil production,
let alone keep up with world demand for
energy.

Substitution Feasibility

Switching energy sources often requires vast changes in
infrastructure. Fridley predicts that with liquid fuels in short supply,
there will be a switch to electrical energy for transportation of
people and cargo. However, the current capacity of the electric grid
in California would be able to power just 11% of current vehicle
trafyc. Unless there is a vast increase in coal yred power plants,
there will be a lot less trafyc on the roads of the future.



Xverwnasr Werxe Gvy~

Xs{ evhw e Wywxenrefpi [ exiv Tprer Hvejx <

Materials constraints

The term finon-renewable resourced means just that.
Minerals such as copper get mined until it is too
energy-intensive and expensive to continue to try to
extract it. Indium, a mineral used to produce thin-ylm
solar panels, has proven reserves that will last 13 years
at current rates of depletion. Lithium, used in electric
vehicle batteries, has similar constraints. Even a switch
to the dangerous alternative of nuclear power is limited
by the amount of uranium reserves. At current rate of
use, uranium reserves will be depleted in 59 years.

Conclusion

Cheap energy fueled the vast economic growth of the
last 150 years. Neither political leaders nor the general
public have a great deal of awareness that the end of
cheap energy will result in a shrinking in consumption
of goods of all kinds. Not only will energy be
expensive, but so will products that require energy for
their production and distribution.

Transition Initiatives focus on making the transition

to a low-energy economy a harmonious and pleasant
one. The alternative would be chaotic and violent.
Transition Initiatives remind us that a life with low
energy consumption was how our grandparents and
great grandparents lived. And social indicators suggest
that the high per capita energy consumption of the last
50 years has not made us happier.

The more we make current choices based on
awareness of future energy constraints, the better off
webll be. As someone said, fiPlanning works best when
it is done in advance.o

I <1 higpri nr sm erh kew tvshygxisr( vihygih
I hvsipigxvng ts{ v hyi xs gmgexi glerkil erh
xLi vixviqirx sj Hnefps Ger}sr Rygpiev Ts{iv
Tperx0 xLivi {mp Fi tviwwyvi xs Fymh gsvi gsepl
Avih tperw poi xImw sri nr Evi~sre xlex wivziw
Gemjsvrne ts{Liv ywivw

Resources

The Transition Santa Cruz website Resources page
has links to international Transition Initiatives, the
Post-Carbon Institute, an important source of articles
and videos, as well as links to Peak Oil Preparedness
reports conducted by San Francisco, Oakland,
Portland, and Ventura.
http://transitionsc.org/resources
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Our mission

...We are guided by the
following values that
contribute to resilience, a
communityds ability to adapt
to stress and thrive:

1. Relocalization:
Developing local self-reliance
in meeting human needs;

2. Community
regeneration: Reestablishing
our local interdependence
and reclaiming power
over our lives in our
neighborhoods, communities,
and workplaces;

3. Sustainability: Meeting
our needs without degrading
the ecosystem for future
generations;

4. Equity: Meeting the
needs of all.

Criteria for Evaluating Water Supply Strategies

This report evaluates strategies to achieve a
sustainable water supply. Those strategies fall into
two categories: new water supplies and conservation.
The mission statement of Transition Santa Cruz cites
core values with which to guide evaluation of water
strategies.

Environmental Sustainability

A core Transition value is fiSustainability: Meeting
our needs without degrading the ecosystem for future
generationso.

Groundwater

Groundwater pumping should not exceed the
sustainable yield of the aquifer. By sustainable
yield, we mean an amount of water pumping that
doesnft permanently damage the aquifer through
saltwater intrusion or subsidence of the ground. It
also means avoiding a level of aquifer pumping that
compromises the stream pows necessary for ysh and
wildlife.

In our coastal community, groundwater overdraft has
become a way of life. In the Pajaro Valley, a quarter
century of basin management by the Pajaro Valley
Water Management Association has not stemmed
the salt-water intrusion extending a mile and a half
inland. Wells near the coast have been abandoned.
Farther north, in the Purisima Aquifer beneath Live
Oak and Soquel, monitoring wells near the coast
show signs of increased salinity.

Surface water

Diversion of water from coastal streams should
not result in degradation of habitat for native ysh
and other wildlife. At this moment we have arrived
at the choice between continuing levels of water

diversion from coastal streams, or survival of native
ysh. The fact that we would even consider sending
ysh species into extirpation (local extinction) means
we have over-reached natureds limits. If Santa Cruz
and other communities around the world cannot stop
sending local ysh into extinction, then a food source
of importance to billions of people becomes scarce.
Transition Santa Cruz believes that the path to living
within naturegs limits is the only path in which humans
can prosper in the long run.

Energy and Greenhouse Gas Emissions

The electric power associated with providing our
community with water derives from PG&EGs power,
half of which is generated from fossil fuel powered
plants. We need to minimize the electric power
consumption powering our
water use.

Qsww Perhnrk Kew Jwvih
Ipigxvng Tperx

Equity

In the Transition Santa Cruz
mission statement is the
value, fiEquity: Meeting
the needs of all.0 Up until
the present, the water needs
of our community have
been met at a low cost.

The question needs to be
asked of any new water
supply strategy, iWho pays
and who beneyts?0 Water
supply solutions should be
evaluated for their impact
on the living expenses all
members of the community.
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Local self-reliance

Santa Cruz is one of the few counties in the state that relies exclusively
on water within the county. And water from surface sources (streams,
river) arrives at the tap powered mainly by gravity. In evaluating water
supply strategies, this report places a value on meeting local needs
locally.

Community Regeneration

We love children and grandchildren just as much as any society. Yet we
have inherited a culture in which resources are exploited without much
thought for future generations. Changing the culture of exploitation is
profoundly difycult. The culture of exploitation has left us a legacy of
beliefs, such as, iThere is an inevitable conpict between human needs
and the natural world. If we choose nature, humans will suffer.0 In fact,
unless human needs become harmonized with the ecosystems in which
we live, humans will be the ultimate losers.

Faced with the reality of the need to change our relationship with nature,
we tend to get frightened about what that means for us. We tend to think
in terms of individual hardship because we dondt have the experience

of collective security (think AAII for one. One for all.0) to count on.

The notion that our community can come together in transforming its
relationship to nature is foreign to our experience.

Transition Santa Cruz considers its central task to be iCommunity
Regeneration: Reestablishing our local interdependence and reclaiming
power over our lives in our neighborhoods, communities, and
workplaces.0 We believe that the era of declining fossil fuels affords us
the opportunity to come together as a community. Shrinking resources
will make it more apparent that we need each other to survive and
prosper. To paraphrase Wendell Berry, this enhanced community ficonfers

joyo.

The process of choosing water supply strategies needs to include a broad
community discussion. This discussion includes not only how to meet
current needs sustainably, but how to accommodate growth and set limits

on growth. This report considers the following choice to require a fully
informed community process:
B fiHow much conservation are we willing to engage in, or how
much ynancial investment are we willing to make, in order for
population growth to occur?0

William Ruckelshaus recently wrote in the Wall St. Journal, iPeople
affected by change have to be deeply involved in the crafting of
solutionsAthey are going to pay for them either economically or through
changes in how they live. We need more democracy, not less.0?

! http://online.wsj.com/article/SB10001424052702303410404575151640963114
892.html



