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From December 1990 through February
1992, the San Diego region endured water cut-
backs and shortages assodated with one of the
worst droughts in recorded California history.
At one point, imporied water supplies were
cut by 31 percent, and had the drought contin-
ued, the area may have faced water reductions
of 50 percent. However, management actions
by the San Diego County Water Authority
{Authority) — including withdrawing water
from the State Water Bank and maximizing
local water resources — kept cutbacks to a 20
percent level.

This experience underscored the impor-
tance of water supply reliability. Accordingly,
the Authority expanded efforts begun in 1982
to encourage additional development of local
supplies through water recycling, groundwa-
ter recovery, seawater desalting, and demand
management (water conservation).

The Strategic Plan, adopted in February
1995, established goals and objectives to
ensure that the Authority could fulfill its mis-
sion to consistently provide a safe and reliable
water supply to its member agencies that ade-
guately supports the regional economy.
Through its Strategic Plan, the Authority's
goal is to meet 100 percent of the annual water
supply requests of the member agencies 90
percent of the time, 90 percent of the requests
58 percent of the ime, and never less than 80
percent of requests.

PURPOSE OF THE
WATER RESOURCES PLAN

The challenge to the Authority is to pro-
vide an accurate estimate of future water
requirements and to recommend the best mix
of water resources for meeting those require-
ments. The Water Resources Plan is the prima-
ry vehicle through which these issues are
addressed.

The first Water Resources Plan, published

--------------------------------------------------------------

Executive Summary

in November 1993, was developed for a plan-
ning period through 2010. The Plan highlight-
ed the need for the Authority to improve relia-
bility by diversifying its sources of supply and
reducing its dependence on imported water
from the Colorado River Aqueduct (CRA) and
the State Water Project (SWF). These supplies
are transported by the Metropolitan Water
District of Southern California (MWD). Future
reliability of these sources will be affected by a
declining availability of firm Colorado River
supplies and uncertainty over the future yield
of the SWP. In addition, these supplies are
transported by large pipelines that are vulner-
able to earthquake and other natural hazards.
Thus, a diverse water resources mix is critical
to the continued well-being of the San Diego
region.

The 1993 Plan projected that normal-year
demand in 2010 would be 902,000 acre-feet
(af), without adjusting for conservation.
Approximately 82 percent of this supply
(687,000 af) would be imported water from
MWD. The remaining supplies were envi-
sioned to come from conservation (70,000 af),
existing local supply (60,000 af), new recycling
(30,000 af), new seawater desalination (20,000
af), and new groundwater (15,000 af).

EMERGING OPPORTUNITIES

To maintain flexibility and respond to
emerging opportunities, the Plan is updated
regularly. This first update, which includes
projections through the year 2015, evaluates
important new potential supply sources. The
most notable iz the opportunity for normal-
year transfers that could supply more than 60
percent of the total projected 2015 demand.
This water could come from either Colorado
River or Northern or Central California
sources. Transfers of up to 500,000 af/yr are
considered for development in this Plan.

A transfer of this or similar magnitude
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would have a major impact on water resources
management in California, affecting MWD's
status as the Authority’s sole supplier of
imported water. The discussion generated by
this Plan should help the Authority determine
the proper place of water transfers in the
appropriate resources mix through 2015.

Both the Colorado River and the San
Francisco Bay /Sacramento-San Joaquin Delta
(Bay-Delta) sources of transter have major
environmentzl considerations, as well as inst-
tutional and regulatory considerations. Because
of the complexity of water rights issues associ-
ated with transfers —and because of the
potential impact of large-scale transfers on his-
toric water resources management planning —
this document takes an extensive look at water
transfers: what they are, how they work, and
their suitability as a component in the
Authority’s long-term planning.

A public oufreach program was begun to
obtain the community’s perspective on these
opportunities and other water issues, to
increase public awareness about the
Authority’s long-range planning efforts, and to
encourage two-way communication on specific
relevant issues.

ALTERNATIVES

The 1997 Water Resources Plan assumes 2
2015 water respurces demand of 870,000 af,
before conservation adjustments. Six major
alternatives for meeting this demand were
developed. Each water resources mix is charac-
terized by a mix of MWD, local, and/or rans-
fer supplies that would be required in 2015.
Under this set of altermatives, MWD could be
the largest component or a secondary compo-
nent of the supply. The alternatives are:

Existing Strategy Alternative.

This baseline alternative would continue
the resources strategy adopted in the 1993
Water Resources Plan. The mix of resources
selected would change from the 1993 Plan to
reflect updated cost estimates of both local and
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imported supplies, as well as revised demand
forecasts. However, the 1993 resources devel-
opment goal would be retained: to pursue an
intermediate amount of cost-effective local sup-
plies that would meet the Authority’s reliability
goal. Analysis was done to compare the bene-
fits and costs of supplementing the existing
strategy with transfers during dry years.

Maximum Local Supply Alternative.

This alternative was designed to determine
the costs and benefits of developing the maxi-
mum amount of local supplies, incdluding recy-
cling, repurification, groundwater, and seawater
desalination. It shows the minimum amount of
MWD supply that would be required if local
resources were developed at the maximum
level, both with and without normal-year
transfers. Using a maximum effort, about
125,000 af/yr in new local resources could be
provided. This would increase the local supply
component to about 24 percent of the
Authority’s 2015 supply, assuming 60,000 af/vyr
from existing sources.

Maximum Local Supply With Transfers
Alternative.

This alternative is similar to the previous
alternative, with two major exceptions: up to
200,000 af/yr of transfers would be developed,
and the seawater desalination project would
not be constructed. This would reduce the 2015
new local supply total to about 105,000 af/yx.
Transfers would be conveyed through the CRA
or SWF.

Intermediate Transfers Alternative.

This alternative would develop an inter-
mediate level of normal-year transfers,
defined as transfers up to 200,000 af/yr.
Transfers would be acquired from the
Colorado River, or from Northern or Central
California sources, and transported through
the CRA or SWP. Local supplies would be
developed only if they were cost-effective,
compared with imported water supplies. This
results in a projection of about 62,000 af/yr of
new local supplies by 2015.



FIGURE ES-1 Alternative Resource Mixes
{in thousand af) Year 2015
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mixes,

Maximum Transfers Altermative.

This alternative explores the maximum
anticipated level of transfer without construct-
ing new, separate facilities. A transfer amount
of 5001000 af /vr was modeled. Water from this
alternative could be a combination of Colomado
River water and water of Northern and /or
Central California origin.

Colorado River Facilities Alternabive.
The final alternative modeled was a con-
veyance facility that would be constructed

ALTERNATIVES ANALYSIS

Each of the alternatives was evaluated
using the criteria shown in Table E5-1. Total
costs over the 20-vear period were evaluated
using an economic optimization model that
provided the least cost mix of supplies for a
given alternafive under a set of assumptions
and constraints. Potential rate impacts were
evaluated using a Anancial analysis that
showed the average annual costs of untreated

Criterion

TABLE ES5-1 Evaluation Criteria for Resource Selection

Description

L. Cost

Minimize total cost of the alternative from 1996-20015.

2. Degree of Authority Control

Maximize control Authority has over water supplies.

3. Environmental Impacts

Minimize amount of environmental harm.

4. Feasibility

Maximize confidence that resources will be developed.

5. Rate lmpactﬁ

Minimize increases on Authority water rates.

o

. Reliability

Maximize supply availabilitv.

7. Water Quality

LS

Minimize salinity and other undesirable parameters.




TABLE ES-2 Summary of Evaluation

RATING

Criteria Exist Max Max Local Intermed Max CR
Strigy Local w/Trans Trans Transl  Facility

Degree of Authority

e ® O

RATING o

Feasibility

Rates
RATING

RATING

Total Cost
RATING

» 0 0 0 @ &

Water Quality
RATING

&5
@
Reliability S
@
@

OVERALL i
RATING %% %

o ¢ 00 060 & ©
e 0el0oe s c e
ololole|lololo] e

Good @ Far €

Poor S,
! Water is transferred from Northern /Ceniral California and/or Colorado River.

water under each alternative, and thus the rela-

tive risk of rate increases. The remaining five
criteria were evaluated using qualitative meth-
ods. Table ES-2 presents a summary of the
alternatives analysis.

CONCLUSIONS AND
SELECTION OF A RESOURCES MIX

The six alternatives considered in this
Water Resources Plan exhibit tradeoffs in sat-
isfying the evaluation criteria. The most visi-
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ble tradeoff is that between cost and reliabili-
ty. Each alternative was rated on a “good,”
“fair,” or “poor” basis for each criterion, and
the unweighted results were curnulated for
the selection process. An initial screening of
the results eliminated three alternatives: the
Maximum Local Supply Alternative, the
Maximum Transfer Alternative, and the
Colorado River Fadilities Alternative.

The Maximum Local Supply Alternative
increased costs substantally without offering
significant improvements in reliability or
Authority control. The Maximum Transfers




..............................................................

Alternative was eliminated for feasibility rea-
sons and also because at current demand lev-
els, this quantity of transfer (500,000 af /yr) is
not needed for supply diversity and reliabili-
ty reasons. The Colorado River Facilities
Alternative had the highest total cost and the
greatest potential for rate increases of all six
alternatives. This alternative also had serious
concerns regarding feasibility and environmen-
tal impacts. All three of these alternatives may
be reconsidered in future updates of the Water
Resources Plan.

Under certain assumptions made in the
analysis, the Existing Strategy Alternative was
found to be the least-cost alternative. However,
the remaining two alternatives utilizing nor-
mal-year transfers and increased local supplies
offered

----------------- L

ate core transfers. If these supplies do not mate-
rialize, the Authority would have a resources
mix similar to that of the Existing Strategy
Alternative.

This Water Resources Plan selects a mix of
future water supplies that include core (nor-
mal-year) transfers of up to 200,000 af/yr and
120,000-165,000 af of local supplies. Best
Management Practices (BMPs) for water con-
servation are recommended that would result
in water savings of 82,000 af/yr by 2015. MWD
would continue to supply most of the
Authority’s water, providing up to 467,000
af /yt, or about 60 percent of total demand.
Table ES-3 shows the amounts of various sup-
plies that would be developed under the
selected alternative.

increased

water supply TABLEES-3 Supply Development of the Selected Resource Mix
reliability and

Authority Year MWD Transfer  Recl Gmdwtr ExtLocal Total
confrol over 2000 499,000 | 40,000 18,000 19,000 60,000 636,000
Wt 2005 | 412,000- | 140,000 | 30,000- | 23,000- 60,000 | 685,000
resources at a

modest 432,000 45,000 28,000

increase in 2010 387,000- | 200,000 30,000~ 32,000~ 60,000 734,000
cet-Those 412,000 50,000 | 37,000

alternatives

were the 2015 422.000- | 200,000 30,000- 32,000- 60,000 787,000
Maximum 455,000 60,000 45,000

Local Supply

With Transfers

Alternative and the Intermediate Transfers
Alternative. Both of these alternatives remained
m the selection process because of these poten-
tial benefits.

No single alternative was selected for
exclusive development. Instead, the increased
local supply and core transfer components of
the remaining alternatives were retained to
provide a target range of resources develop-
ment. The additional local supplies and core
transters have some degree of uncertainty
attached to future implementation, including
additional considerations that Authority mem-
ber agencies may have regarding local supply
development and assumptions used to evalu-

It should be kept in mind that actual
resources development over the next 20 years
will depend greatly on variables for which
assumptions were made in this analysis. The
major assumptions include projected MWD
rates and non-rate charges, future water
demands, costs of development and trans-
portation of transfer supplies, levels of water
conservation, and local supply development
incentives and conditions.

ES-5
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1.0 INTRODUCTION

The mission of the San Diego County
Water Authority (Authority) is to provide a
safe and reliable supply of water to its mem-
ber agencies serving the San Diego region.
This Water Resources Plan presents the
Authority’s water resources options through
2015. The Authority’s first Water Resources
Plan was issued in 1993. This document
updates that Plan to reflect current conditions,
including the development of better planning
information and the emergence of potentially
significant new water sources.

1.1 HISTORY AND
DESCRIPTION OF AUTHORITY

The Authority was established by the
California Legislature in 1943 to provide a sup-
plemental supply of water as the region’s civil-
ian and military population expanded to meet
wartime activifies. In 1947, water began to be
imported from the Colorado River via a single
pipeline that connected to the Metropolitan
Water District of Southern California’s (MWD)
Colorado River Aqueduct (CRA) located in
Riverside County. In order to meet the demand
for water from a growing population and econ-
omy, four additional pipelines were construct-
ed between the 1950s and early 1980s. The
Authority is now the predominant source of
water, supplying from 70 to 95 percent of the
region’s needs, depending upon annual runoff
into local reservoirs. .

The Authority is comprised of 23 member
agencies which directly or indirectly purchase
water for use at the retail level. The County of
San Diego is an ex-officio member. The
Authority is governed by a 34+-member Board
of Directors. The member agendes and service
area are described in detail in Chapter 2. The
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member agencies - six cities, four water dis-
tricts, eight municipal water districts, three irri-
gation districts, a public utility district, and a
federal military reservation - have diverse and
varying water needs.

1.2 OBJECTIVES OF
WATER RESOURCES PLAN

The Water Resources Plan presents the
basis for projected water resources develop-
ment in the Authority’s service area. The Plan
has two primary functions: (1) to provide an
accurate estimate of future water requirements,
and (2) to recommend the best mix of water
resources for meeting those requiremnents.
Currenily-available water resources include
imported supplies purchased through MWD,
local surface water, recyding, and groundwater
supplies. Potential local supplies include sea-
water desalination and the indirect potable
reuse of recycled water, known as water repu-
rification. In contrast to the 1923 Plan, which
considered only dry year water transfers, the
1997 Plan explores normal year water transfers
as well.

1.2.1 Relationship to Strategic Plan

The Authority adopted a Strategic Plan in
1995 that established: (1) a water supply goal,
(2) a facilities goal, and (3) a facilities mainte-
nance goal. From the Strategic Plan, the
Authority's operating plans and annual bud-
gets are developed. The Water Resources Plan
is one of four primary support plans/programs
to the Strategic Plan. The other three are the
Capital Improvement Program (CIP), the
Financing Plan, and the Public Affairs Plan.
Through these four programs, the goals of the
Strategic Plan are accomplished.

The first goal sets the Authority’s standard
for water supply reliability, which is to meet

1-1
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100 percent of the annual water supply
requests of the member agencies 90 percent of
the time; 90 percent of the requests 98 percent
of the time; and never less than 80 percent of
the requests. This Water Resources Plan recom-
mends a mix of water resources capable of
meeting the 1995 Strategic Plan reliability goal.
The 1593 Water Resources Plan had a different
reliability goal; at that time, the goal was to
provide no less than 88 percent of normal
demands by 2010. As the Water Resources Plan
is updated, it will account for changes in relia-
bility goals and other water supply considera-
tions.

The second Strategic Plan goal is to provide
the necessary fadlities for a safe, reliable, and
operationally-flexible water storage, treatment,
and delivery system. The CIF develops these
facilities. The third goal is to maintain the nec-
essary facilities to support the water supply
goal and to miramize short-term system out-
ages. This goal is met through the development
and implementation of a comprehensive
Operations and Maintenance (O&M) program.

1.2.2 Time Frame

The Water Resources Plan was first adopi-
ed by the Authority Board of Directors in 1993.
To remain current with changes in both water
demand and supply conditions, the Plan is
updated every two years. The first update for
the plan was originally scheduled for
November 1995, That completion date was
postponed to accommodate several projects
deemed critical to resources planning. These
projects included a computer model for urban
water demand forecasting, a computer model
tor optimizing water resources opportunities,
an assessment of local groundwater potential,
and a public outreach program.

Since the publication of the first Water
Resources Plan, the Authority has reviewed
long-term, or “core,” water transfers asa
potential supply. Water for these transfers
could come from the Colorado River, Central
California, or Northern California. Transfers
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and local supplies could meet up to 87 percent
of demand under certain planning scenarios.

The Authority and MWD are currently
negotiating a transfer proposal in which the
Authority would obtain long-term transfer
supplies from the Colorado River and trans-
port the water via MWD's CRA. Issues to be
resolved include compensation for the use of
MWLD's facilities and determining the maxi-
mum amount of water to be transferred. The
Authority is seeking to transfer about 200,000
af/yr under this proposal. The negotiations are
expected to continue into 1997. Because of the
potential impact of this proposal on water
resource planning, the schedule for the Plan
update was adjusted.

1.3 OVERVIEW OF ISSUES

In a general sense, this Water Resources
Plan seeks to provide the most reliable, cost
effective water supply for the San Diego region.
To do this, the Plan attempts to balance the
tradeoff inherent in cost versus reliability;
greater reliability frequently involves addition-
al expense. Resources selected for development
must meet other criteria as well. They must be
feasible to develop or construct, minimize neg-
ative environmental impacts, avoid spikes in
the Authority’s water rates, and meet water
quality standards. The Authority is also seek-
ing to obtain an increased measure of local con-
trol in its resource mix and depend less heavily
upon MWD for imported water.

1.3.1 Water Supply Reliability

Until 1991-92, the Authority was able to
meet its member agencies’ requests for import-
ed water without mandatory water conserva-
tion. However, in those two years, MWD was
forced by a prolonged statewide drought to
reduce water deliveries to its member agendies,
and the Authority’s member agencies suffered
supply cutbacks of up to 20 percent. This
brought the issue of supply reliability to the
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forefront of water resources planning and illus-
trated the connection between a reliable supply

of water and the region’s sodial and economic
well being.

The Authority is committed by its Mission
Statement and its Strategic Plan to provide a
reliable supply of water. The issue of reliability

is therefore not whether the supply will be reli-

able, but instead the degree of reliability. The
Strategic Plan directs the Authority to ensure
that MWD continues to meet its adopted level
of service objective, seek adoption and imple-

mentation of a comprehensive state water plan,

and develop local water supply options and
implement water conservation best manage-
ment practices (BMPs).

MWD established a reliability policy in

December 1995. The policy provides that MWD

and its member agencies “will have the full
capability to meet full-service demands at the
retail level at all times.” The policy also indi-
cates that MWD will take all appropriate
actions, in coordination with its member agen-
cies and subagencies, to assure that full-service
demands at the retail level will be satisfied
under all foreseeable hydrologic conditions.
This essentially means that MWD believes that
its imported supplies, plus its member agency
local supplies, will be suffident to prevent any
shortages from occurring during dry years.

Because the Authority is currently depen-
dent on MWD as its sole source of imported
water, MWD's new reliability policy is of vital
importance. Several factors may affect MWD's
ability to meet its reliability goals. These con-
cerns, which are described more fully in
Chapter 7, also affect the Authority’s ability to
meet its own Strategic Plan goals.

Two requirements of water supply reliabili-

ty must be considered in any analysis of the
Authority’s needs. The first is to develop and
manage water supplies to minimize future
shortages. The Authority is considering all
water resources on an equal basis, including
imported supplies, local supplies, and demand
management (water conservation). Various
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mixes of these supplies are evaluated for
impacts on supply availability during normal
and dry-weather years. This Plan assumes that
increased diversity of sources of supply, includ-
ing development of local supplies, improves
supply reliability.

The second reliability requirement is to
construct an infrastructure that is reliable in
terms of the physical delivery of water. This is
largely handled through the Authority’s CIP
The CIP includes options for constructing the
facilities necessary to prevent damaging water
shortages caused by the lack of system capacity
or service interruptions caused by earthquakes
or other disasters. This form of reliability is
important to the Authority, which is dependent
upon hundreds of miles of pipelines for its
water supply.

1.3.2 Emerging Resource Opportunities
Since the adoption of the first Water
Resources Plan, developments have taken
place which have caused the water industry to
rethink its approach to resource management
The U.5. Bureau of Reclamation, the preemi-
nent federal agency involved in western water
issues, has focused its priorities away from cap-
ital projects construction to an emphasis on
managing water resources through federal-
state and federal-local parimerships. By provid-
ing a catalyst to water recycling and conserva-
tion through targeted funding programs and
encouraging water transfers between willing
sellers and buyers, the Bureau has become a
major investar in reliable water supplies in
Southern California. The State Department of
Water Resources and MWD have both placed
greater emphasis on managing existing
resources and investing in projects owned and
operated by local agencies as opposed to large
scale, capital intensive water supply projects.
Significant opportunities in water supply
development have also emerged since the
adoption of the 1993 Water Resources Plan in
two major areas: the expansion of recycled
water markets through water repurification
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and the consideration of agricultural transfers
as a normal-year supply.

Advances in technology and changes in the
regulations governing the use of recycled water
have opened up the potential for water repu-
rification. The ability to introduce highly treat-
ed recycled water to the potable system via a
surface water reservoir allows a water reuse
project to more fully utilize the production
capacity of a water recycling plant by provid-
ing a year-round market. This has increased the
potential use of recycled water in the
Authority’s service area.

Drawing upon the successes of energy
deregulation, the water industry is employing
various types of public-private partnerships as
an option to address its resource needs. These
partnerships are also being formed to cost-
effectively address a growing service need of
the public sector. Privatization as a public-pri-
vate partnership is based on the concept of
sharing benefits and risks. In a typical privati-
zation transaction, the private sector receives
the business opportunity of owning and /or
operating a water or wastewater facility, and
the local government receives cost-effective
delivery of a necessary service. Privatization
may be used for all types of water and waste-
water facilities, including distribution and col-
lection systems and treatment plants. Of these,
however, the most attractive candidates for pri-
vatization are typically stand-alone facilities
such as a treatment plant. One Authority mem-
ber agency, Ramona Municipal Water District,
has chosen privatization for the operation of its
wastewater treatment plant. The City of S5an
Diego is evaluating various privatization
options as a way to finance, construct, and or
operate key water facilities within its service
area.

The Authority is exploring opportunities
for public-public partnerships as a means of
furthering the emerging water transfer market
in California. This Plan evaluates the potential
of public-public partnerships for both supply
development and transportation of transfer
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water. These parinerships would be formed to
cost-effectively address the supply needs of the
Authority, and at the same time, offer sufficient
financial incentives to encourage the develop-
ment of the transfer opportunity.

The willingness of agricultural interests to
enter into long-term transfer agreements with
urban water agendes has expanded the poten-
tial of water marketing as a source of supply.
The establishment of a legal framework has
made it easier to implement transfers and has
provided more opportunities to wheel water at
affordable rates. This Water Resources Plan
considers agricultural transfer water as a
potential normal-year supply:

It is anticipated that the interest in public-
private and public-public partnerships as a
means of addressing needs of the Authority
will continue to grow in the future. However,
short of fundamental changes in the
Authority’s mission and reliability goals,
increased emphasis on partnering should not
impact the recommendations contained within
this Plan.

1.3.3 Economic Considerations

Historically, the Authority has provided
between 70 and 95 percent of the region's water
supply through purchases from MWD. Water
rates have remained stable at a relatively low
price because of the foresight in developing
low-cost sources of supply, such as the CRAm
the 1930s and the California Aqueduct in the
1960s. The cost of developing new sources of
water and serving an increasing population
have risen dramatically in the last decade.
Because of the increased cost in purchasing
water from MWD and the creation of water
markets through agricultural transfers, other
sources of local and imported water have
become more cost competitive.

The increasing cost of water, coupled with
the need to maintain a reliable supply, has
resulted in an approach to water resources
planning that seeks a mix of cost-effective
resources. In this approach, multiple resources
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are developed to minimize cost and avoid
reliance on a single source of supply:

The economic evaluation of alternative
sources of supply in this Water Resources Plan
utilizes a computer model to optimize the cost
of various options for meeting future water
demand. That information is then used to
determine what mix of water resources mini-
mizes cost and meets the Authority’s mission
of providing a safe and reliable water supply.

1.3.4 Environmental Considerations

The Authority strives to provide water
supplies in an environmentally responsible
way. As described in Chapter 7, one of the
seven criteria used to evaluate potential water
resources is the minimization of negative
environmental impacts.

Environmental considerations include not
only local impacts within the county, but
inter-state and intra-state concerns as well.
Local impacts are primarily considered poten-
tial short- or long-term damage or disruption
caused by constructing facilities, such as
water desalination or recycling plants. Inter-
and infra-state concerns are present in options
for securing additional imported water from
the State Water Project (SWP) system and the
Colorado River.

Supplies utilizing the SWF as a con-
veyance facility, whether purchased from
MWD or from independent sources, affect the

fisheries and ecosystem of the Sacramento-San

Joaquin Delta. The Authority is an active par-
ticipant in a process to identify a long-term
solution for the Delta that will include envi-
ronmental protections. Supplies from the

Colorado River will require resolution of envi-

ronmental impacts along the mainstemn of the
river, in the Imperial Valley, and/or at other
locations.

Some environmental considerations are
commeon to all of the water resources options
evaluated, and some are resource-specific. For
example, brine disposal is an issue only for
options involving desalination. Potential con-
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struction-related impacts, in contrast, are an
issue shared to some degree by all potential
reSOUrCes.

The Authority is committed to complying
with all environmental safeguards and regula-
tions, including Section 404 of the Clean Water
Act, the National Environmental Policy Act
(NEPA), the Fish and Wildlife Coordination
Act, the Endangered Species Act (ESA), the
Mational Historic Preservation Act, and the
California Environmental Quality Act
(CEQA). Issues considered in this Plan
include regulatory agency approvals, public
acceptance, water quality, fish and wildlife,
flora and fauna, energy use, marine environ-
ment, and construction impacts.

Water use efficiency is also an environ-
mental consideration. Resources options that
increase efficiency of use, such as water con-
servation and recycling, have positive envi-
ronmental impacts.

1.4 PLANNING APPROACH

A number of factors were considered in the
development of the Water Resources Plan.
Authority staff expertise was supplemented by
major contributions from member agendes and
community “stakeholders.”

1.4.1 Methodology

The resources selection process was divid-
ed into three parts: (1) developing resources
alternatives, (2) scoring the alternatives on a
standard set of selection criteria, and (3) per-
forming a final evaluation of each alternative.

Following the preliminary analysis of the
resources data, the potential supplies were
grouped into six basic resources alternatives,
each of which was designed to achieve a spe-
cific goal. The alternatives are summarized in
this section and described in more detail in
Chapter 6.

Existing Strategy Alternaiive, This baseline




alternative would continue the resources strate-
gy recommended in the 1993 Water Resources
Plan. The mix of resources recommended
would change from the 1993 Plan to reflect
updated cost estimates of both local and
imported supplies, as well as revised demand
forecasts. However, the 1993 resources devel-
opment goal would be retained: to pursue an
intermediate amount of cost-effective local sup-

plies that would meet the Authority’s reliability
goal.

Maximum Local Supply Alternative. This
alternative was designed to determine the costs
and benefits of developing the maximum
amount of local supplies, including recycling,
repurification, groundwater, and seawater
desalination. It shows the minimum amount of
MWD supply that would be required if local
resources were developed at the maximum
level. Using a maximum effort, about 125,000
af/yr in new local resources could be provided.
This would increase the local supply compo-
nent to about 24 percent of the Authority’s 2015
supply, assuming 60,000 af/yr from existing
sources.

Maximum Local Supply With Transfers
Alternative. This alternative is similar to the
previous alternative, with two major excep-
tions: up to 200,000 af/yr of transfers would be
developed, and the seawater desalination pro-
ject would not be constructed. This would
reduce the 2015 new local supply total to about
105,000 af /yr. Transiers could be developed
from either Central or Northern California
and/or the Colorado River and conveyed
through the CRA or SWT.

Intermediate Transfers Alternative. This alter-
native is based on achieving long-term water
transfers of 200,000 af/yr. Transfers could be
obtained from either Central/Northern
California and /or the Colorado River, and
transported through the CRA or SWP. This
alternative assumes 62,000 af/yr of new local

supply, with the reduction of local supply
assumed in previous alternatives made up by
increased deliveries from MWD.

Maximum Transfers Alternative. This alter-
native explores the maximum anticipated level
of transfer without constructing new, separate
facilities. A transfer amount of 500,000 af/yr
was modeled. Water from this alternative could
be a combination of Colorado River water and
water from Northern or Central California.
However, it is assumed that the maximum
amount of transfer water available within
California is 150,000 af/yr, leaving 350,000
af/yr to come from the Colorado River.

Colorado River Facilities Alternative. The
final alternative modeled was a conveyance
facility that would be constructed from San
Diego County to the Imperial Valley to trans-
port 500,000 af/yr. Atleast a portion of this
water would be treated using a reverse osmosis
desalination process, causing losses of 13 per-
cent. The yield would thus be about 435,000
af/yr.

1.4.2 Planning Tools

This update of the Plan incorporates a
number of recentlycompleted studies and
analyses undertaken to improve the
Authority’s ability to accurately measure water
needs and plan for resources development.
Highlights include:

* A water demand modeling effort that
evaluates demographic data such as
population, housing, employment, and
income to establish water requirements.

= A water resources modeling effort that
prioritizes water supply opportunities on
the basis of cost and other planning
considerations.

+ A comprehensive study evaluating
opportunities for groundwater
management/development in the
Authority’s service area.




1.4.3 Public Involvement

In an effort to ensure that community val-
ues would be a part of determining the right
mix of resources, a public outreach program
was initiated. This outreach program consisted
of identifying a wide cross-section of “stake-
holders” representing business, civic, environ-
mental, agricultural, government, and con-
sumer organizations. The program was devel-
oped in recognition of the importance that
issues of water supply reliability, cost, and
resources selection have for the San Diego
County regional community. Benefits to the
Authority from the program included obtain-
ing the community’s perspective on water
issues, increasing public awareness about the
Authority's long-range planning efforts, and
encouraging two-way communication on spe-
cific relevant issues.

Each of the stakeholder groups was inter-
viewed using a standard set of questions relat-
ed to water issues. The questions were intend-
ed to elicit responses about such issues as
water costs and reliability, knowledge of exist-
ing local resources, viability of potential
resources, and willingness to pay for local con-
trol over water resources (or degree of water
supply “independence”). The interview
process helped develop insight on the relative
values that are placed on key issues of the day.

Stakeholders were next asked to participate
in a “weighting” exercise of the criteria used in
the water resources selection process. The
weighting exercise was intended to reflect how
the stakeholders rated the relative importance
of each of the seven respurces selection criteria.
The stakeholders were convened as a group to
conduct the exercise. The exercise was also
conducted for the general managers of the
Authority’s member agencies and for
Authority staff. Results of this exercise are dis-
cussed in more detail in Chapter 7 of this Plan
and in Appendix A, which includes a summa-
rv of outreach program results.

Draft copies of the Water Resources Plan
were made available to all of the outreach pro-
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gram participants in September 1996.
Comments on the Plan were taken through
December 199 and have been incorporated
throughout this document.

1.4.4 Water Resources Selection Criteria

All potential water resources were evaluat-
ed using seven criteria listed below. These are
described more fully in Chapter 7.

1. Maximizing the degree of control the
Authority has over the resource.

2. Minimizing negative environmental
impacts (both local and out-of-area).

3. Maximizing the feasibility of development.
4, Minimizing rate impacts.

5. Maximizing reliability.

6. Minimizing total cost.

7. Maximizing water quality.

1.5 ORGANIZATION OF REPORT

Following this infroductory chapter, the
1997 Water Resources Plan is divided into three
basic parts: (1) a review of the Authority’s
existing physical water delivery system and
existing and potential water resources, (2)
development and evaluation of alternative
resources management scenarios, and (3) the
recommended mix of resources management
alternatives through 2015.

Chapter 2 describes the Authority’s system
and summarizes the CIP. It also provides two
water demand forecasts: a near-term forecast
for demands through 2015 and a long-term
forecast through 2050. Chapters 3,4, and 5,
respectively, review imported water from
MWD, local supplies, and water transfers.

Chapter 6 describes the development of
altemnatives, and Chapter 7 presents the evalua-
tion criteria and evaluation results. Finally,
Chapter 8 presents the selected resource mix.
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2.0 DESCRIPTION OF
AUTHORITY SYSTEM

This chapter reviews the Authority’s
service area characteristics, such as popula-
tion and demographic information, describes
service area water use, and outlines the
Authority’s physical water delivery system and
key components of its Capital Improvement
Program (CIP). Two water demand projections
are provided, one for the period 1995-2015 and
a separate long-range projection to 2050.

2.1 SERVICE AREA CHARACTERISTICS

While the Authority’s service area contains
many land uses, its most prominent aspect is
an urban and suburban character. Large swaths
of rural lands were converted for urban uses in
the past few decades, as the region’s popula-
ton grew by up to 80,000 people a year. The
City of San Diego, which is now the sixth most
populous in the nation, anchors the regional
population base with 1.2 million people, repre-
senting almost half of the total population
served by the Authority. Most of the remaining
population (1.4 million) is located in smaller
cities of up to 150,000 people. The region is
expected to grow by an additional 1 million
people between 1995 and 2015, further urbaniz-
ing its landform.

San Diego County also has a rich history of
agriculture, beginning with the large cattle
ranches established in the 18th century and
continuing through the diverse range of crops
and products grown today, such as citrus, avo-
cados, tomatoes, strawberries, flowers, and
nursery crops. Like most of Southemn
California, large areas of agricultural lands
gave way to urban and suburban development
as the population grew. The loss of such lands
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slowed beginning in the 1980s. Between 1984
and 1994, only 2,000 acres of agricultural lands
were lost out of a total of about 175,000 acres in
production. Negative market forces, including
the increasing cost of water, may cause some
economically marginal lands to be taken out of
production in the future.

The military has a large physical presence
in the county. The U.S. Navy’s Miramar Naval
Air Station and the Marine Corps’ Camp
Pendleton form large open space lands con-
tiguous to otherwise urbanized areas. Camp
Pendleton contains 135,000 acres, or about 15
percent of the Authority’s total service area.

[n addition to its physical presence in the
county, the federal government also has a role
in water supply development. As z large prop-
erty-owner and employer, the federal govern-
ment benefits from a reliable water supply. This
has been true ever since the Department of the
Navy and the U.S. Bureau of Reclamation
arranged for supplemental supplies for the
region from the Colorado River Aqueduct
(CRA) in the 1940s.

2.1.1 Service Area

The Authority’s boundaries extend from
the border with Mexico in the south to Orange
and Riverside counties in the north and from
the Pacific Ocean to the foothills that terminate
the coastal plain in the east. With a total of
908,959 acres (1,420.3 square miles), the
Authority's service area encompasses the west-
ern third of San Diego County. Figure 2-1
shows the Authority’s service area, its member
agencies, and aqueducts. A list of Authority
member agencies is shown in Table 2-1. In
terms of land area, the largest member agency
is the City of San Diego, with 210,626 acres. The
smallest agency is the City of Del Mar, with
1,159 acres. Some member agendies, such as the
cities of San Diego and Del Mar, use water




cally Mediterranean
TABLE 2-1 Authority Member Agencies along the coast, with

mild temperatures
Carlsbad MWD Otay WD San Dieguito WD year round. Inland
Del Mar (City) Padre Dam MWD Santa Fe ID areas are both hotter
Escondido (City) Pendleton Military Res.  South Bay ID in summer and colder
Fallbrook PUD Poway (City) Vallecitos WD in winter, with sum-
Helix WD Rainbow MWD Valley Center MWD | ™er temperatures
National City (City) ~ Ramona MWD Vista ID e
Oceanside (City) Rincon Del Diablo MWD Yuima MWD temperatures occa-
Olivenhain MWD San Diego (City) sionally dipping to

almost entirely for municipal and industrial
purposes. Other agencies, including Valley
Center, Rainbow, and Yuima municipal water
districts, deliver water that is used mostly for
agricultural production.

2.1.2 Geography and Climate of Service Area

The service area is highly varied geograph-
ically, encompassing subregions of coastline,
coastal plain, interior uplands, and mountains.
The coastal area has broad mesas that gradual-
ly rise eastward to the foothills of a series of
relatively low-elevation mountain ranges. The
northwest trending Peninsula Range includes
the Palomar, Volcan, Cuyamaca, and Laguna
mountains. Farther east, these mountains drop
off sharply to a hilly desert.

Seven principal stream systems originate in
the mountains and drain into the Pacific
QOcean: the Santa Margarita, San Luis Rey, San
Dieguito, San Diego, Sweetwater, Otay, and
Tijuana rivers. Major vegetation is concentrat-
ed along intermittent streams that usually
flow only after severe rainstorms and then
dry up for the remainder of the year. Bays,
lagoons, and reservoirs contain the only free-
standing water in the region, Natural runoff
from the region’s streams and rivers is highly
variable. For planning purposes, local surface
water supplies are assumed to be about
60,000 acre-feet (af) during a normal weather
year.

Climate in the service area is characteristi-
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below freezing. More
than 80 percent of the region’s rainfall occurs
in the period between December through
March. Rainfall amounts vary from about 10-
12 inches per year on the coast to more than
40 inches annually in the inland mountains.

Variations in weather affect short-term
water requirements, causing demand spikes
during hot, dry periods and reductions in use
during wet weather. Studies have shown that
hot, dry weather may generate urban water
demands that are about 7 percent greater
than normal and agricultural demands that
are about 9 percent greater than normal.
Conversely, these percentages can also be
used to estimate below-normal demands
resulting from wet weather.

2.1.3 Population

San Diego County’s population has
increased every year since the Authority was
formed in 1943. During this time, the region
experienced several periods of rapid popula-
tion growth associated with military and/or
economic activity. The fastest rate of growth,
8.7 percent annually, occurred in the decade
between 1950 and 1960, at the end of which the
county’s population reached 1 million people.
From 1980 to 1990, the region experienced
another period of rapid growth, fueled primar-
ily by expanded job opportunities, and an
average of 64,000 people were added annually.
Since 1990, regional growth has slowed
because of an economic downtum that is stll
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lingering. Between 1990 and 1995, the growth
rate was 1.5 percent per year, with an average
annual increase of about 40,000 people. About
96 percent of the county’s population resides
within the Authority’s service area.

Total population in the service area reached
2.6 million people in 1995. The City of San
Diego has the largest population of any mem-
ber agency, with 1.2 million people in 1995, The
agency with the least population is the Yuima
Municipal Water District (YMWD), at 1,870
people. Average population density is 2.83 pec-
ple per acre, or 1,811 people per square mile.
National City has the highest density
(9.33 /acre), while YMWD has the lowest
(0.14/acxe).

Future regional growth has been projected
by the San Diego Assodation of Governments
(SANDAG). Its Series 8 Regionwide Forecast,
shown in Table 2-2, projects growth of 1.3 mil-
lion people between 1990 and 2015, for a total
population of 3.8 million. This gain represents
an average annual increase of about 50,000
people, for an annual growth rate of about 2
percent. While the region’s projected popula-
tion growth rate is expected to be lower than
historic growth rates, it is still twice the pro-
jected national growth rate.

Growth during the 1980s was primarily
from in-migration, as job seekers from other
parts of the country and abroad tock advan-
tage of the region’s favorable economy. In
recent years, this trend reversed, and natural
increase (the difference between births and
deaths) became a greater cause of population
growth than in-migration. Reduced employ-
ment opportunities and higher projected birth
rates are expected to continue this develop-
ment.

Authority member agencies are projected
to have varying future growth. Some, such
as the Santa Fe Irrigation District and the
City of Del Mar, are expected to experience
relatively little growth. Others, including the
Otay and Vallecitos water districts, antici-
pate large increases in both population and
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TABLE 2-2
Population Forecast For the San Diego Re gion
(1995-2(115)
Year Population
1990 2,520,499
1995 2,755.006
2000 3,004 435
2005 3,267,255
2010 3,517,769
2015 3763254
Average 50,000
Annual Growth
Source; SANDAG Series 8

water demand.

2.1.4 Regional Economy and Demographics
From the formation of the Authority in
1943 until 1990, the local economy was driven
by defense-related manufacturing, especially
in the aerospace sector, and tourism.
Economic growth in the 1980s was fueled by
federal spending, as local defense-related
expenditures more than doubled from $4.6
billion in 1983 to $9.6 billion in 1987. When
this level of federal spending was sharply cut
back in the early 1990s, it resulted locally in
waves of layoffs and a recession that lasted
untl 1995. This also had a profound impact
upon population growth, halting the in-
migration of job seekers and cutting the
annual growth rate of the late 1980s in half.

2.2 AUTHORITY PHYSICAL
WATER DELIVERY SYSTEM

The Authority purchases water from the
Metropolitan Water District of Southern
California (MWD) and delivers it to 23 member
agencies through two aqueducts containing
five large-diameter pipelines. The aqueducts
follow general north-to-south alignments, and




the water is delivered largely by gravity.
Delivery points from MWD are located about
six miles south of the Riverside/San Diego
county line, The Authority’s total system
capadity is about 1,260 cubic feet per second
(cfs). The most water the Autherity ever deliv-
ered in a year was 647,000 af in 1990.

The First Aqueduct comprises Pipelines 1
and 2, which are located in a common right of
way, share five common tunnels, and are oper-
ated as a unit. These pipelines have a combined
capacity of 180 cfs. Pipelines 3, 4, and 5 form
the Second Aqueduct. These pipelines are oper-
ated independently and are located in separate
rights of way from the First Aqueduct. Pipeline
3 has a capacity of 280 cfs, Pipeline 4 is 425 cfs,
and Pipeline 5 is 480 cfs. Figure 2-1 shows the
locations of the Authority’s aqueducts within
San Diego County.

2.2.1 Capital Improvement Program

In 1989, the Authority initiated the CIP to
plan and implement projects necessary to
meet the region’s water needs to 2010. The
goals of the program are to: (1) increase
pipeline capacity to meet present and future
demands, particularly during times of peak
usage, (2) eliminate “bottlenecks” in the exist-
ing pipeline system, (3) increase reliability
where water delivery is dependent on a sin-
gle pipeline as a source; and (4) increase oper-
ational flexibility to make pipeline mainte-
nance easier.

Table 2-3 summarizes the major CIP
pipeline projects that have been recently com-
pleted or are under way. In addition, a sixth
pipeline is being jointly planned with MWD
that would extend from Lake Skinner to the
Authority Diversion Structure north of San
Marcos. This pipeline was originally sched-
uled for completion in 1998, but has been
delayed as MWD and the Authority reassess
capital facilities needs. Pipeline 6 is expected
to have a capacity of about 620 cfs, which
would bring the total Authority system
capacity to 1,985 cfs.

2.2.2 Emergency Storage Project

The Authority does not own or operate any
treatment or storage facilities. It does have an
agreement with the City of San Diego to store
up to 40,000 af of water in San Vicente and
Lower Otay reservoirs and an agreement with
the Ramona MWD to store up to 10,000 af in
Lake Ramona. A significant effort is being
made to increase local supplies that would be
available during times of emergency through
an Emergency Storage Project (ESP). While this
effort is expected to increase the region’s total
water storage by 90,000 af, use of the ESP will
be limited to emergency situations, such as pro-
longed drought or the catastrophic failure of
one or more of the Authority’s pipelines during
an earthquake or other disaster. Thus, the pro-
ject’s vield in terms of a future water source is
limited, as described in Chapter 4.

Authority supplies are transported by large
pipelines that are vulnerable to earthquakes
and other hazards. This is true for both
Authority and MWD pipelines and facilities.
These supply systems are located near several
major fault zones. The Authority’s pipelines
cross the Elsinore fault, and MWDY's imported
water sources cross both the San Andreas and
San Jacinto faults. The ESP is being designed to
meet emergency demands through 2030 and to
handle two planning scenarios: (1) an interrup-
tion in water delivery to MWD for up to six
months due fo an earthquake along the San
Andreas or San Jacinto faults and (2) an inter-
rupiion in water deliveries from MWD for two
months because of an earthquake on the
Elsinore Fault.

The Authority has evaluated a wide range
of alteratives and combinations of alternatives
in an effort to provide a safe and reliable source
of emergency water. The highest ranked alter-
natives were addressed in detail in the
Environmental Impact Report/Environmental
Impact Statement (EIR /EIS). To maintain pub-
lic involvement throughout the evaluation
process, the Authority established an
Emergency Storage Working Committee
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TABLE 2-3 Summary of Major Capital Improvement Projects

PROJECT DESCRIPTION COST STATUS
Ramona &-mile, 36- and 54-inch diameter pipeline $14 million Completed
Pipeline to provide up to 67 mgd filtered water from 1930

Second Aqueduct for delivery to Olivenhain
MWD, Rancho Bernardo, and Ramona.

Pipeline4  Four pipeline segments totaling 32.5 miles
of 72-inch to 108-inch diameter pipeline to
provide filtered water to Central, South, and

East County.

* Pipeline 4B, Phase 1 (Scripps Ranch Pipeline);  $58 million Completed
up to 290 mgd. 1994

» Pipeline 4B, Phase 2 (Mission Trails Pipeline);  $30 million Completed
up to 240 mgd. 1996

* Pipeline 4 Extension, Phase 1 (La Mesa/ $130 million = Completed
Lemon Grove Pipeline and Cowles Mountain 1994
Tunnel); up to 240 mgd.

* Pipeline 4 Extension, Phase 2 (Lower Ctay $40 million Completed
Pipeline); up to 130 mgd. 1994

Pipeline5 Two pipeline segments totaling 21 miles of
108-inch diameter pipeline to provide an
additional supply of raw water for delivery
throughout most of the county.

e Pipeline 5 Extension, Phase 1 (San Marcos $80 million Completed
Pipeline); up to 400 mgd. 1994
= Pipeline 5 Extension, Phase 2 (Rancho 588 million Complete
Penasquitos Pipeline); up to 400 mgd. 1998 (est.)
North 3.4 mile, 72-inch diameter pipeline to provide $24 million Completed
County up to 105 mgd filtered water to Vista Irrigation 1996

Distribution District, Rainbow MWD, Valleatos WD,
Pipeline and the City of Oceanside.

Valley 4.5 mile, 66-inch diameter pipeline to connect $21 million Complete
Center the First and Second Agqueducts in order to 1957 (est.)
Pipeline increase the water delivery system’s flexibility.

Other CIP  Emergency Preparedness, Aqueduct Control Various On-Going

Projects System Improvements, Aqueduct Pipeline
Protection Program, Environmental Mitigation
Program, San Luis Rey River Crossings
Protection Program.
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(ESWC), composed of members of the general
public and representatives from key interests
including the agricultural, business, economic
development, military, recreation, disaster pre-
paredness, environmental, and engineering
communities. Ultimately, four ESP alternatives
were considered in detail:

1. San Vicente Stand Alone. Expansion of San
Vicente Reservoir with all of the increased
emergency supply at San Vicente.

2. Muoosa Construction/Lake Hodges Reoperation.
Construction of a new reservoir in Moosa
Canyon and connection of Lake Hodges to the
Authority’s aqueduct system (reoperation).

3. San Vicente Expansion/Reoperation.
Expansion of San Vicente Reservoir and reop-
eration of the reservoir system with all of the
increased emergency supply at San Vicente.

4. Olivenhain Construction/Lake Hodges
Reoperation/San Vicente Expansion, Construction
of a new reservoir in Olivenhain, connection of
Lake Hodges to the Authority’s aqueduct sys-
tern (reoperation), and expansion of San
Vicente Reservoir.

The alternatives are summarized in Table
2-4, All of the alternatives involve increased
surface storage and new distribution systems,
and all incorporate the water savings and local
water production projected to be available
through recycling and conservation activities in
the region during the project’s lifetime.

Three alternatives involve expanded sur-
face storage and changes in how a reservoir
system is operated (reoperation). Reoperation
means improving conveyance facilities that
connect a reservoir to the Authority’s distribu-
tion system and instituting changes in storage
operations so that, during an emergency, more
water can be supplied by that reservoir than
currently possible.

Alternative No. 4 was selected as the pre-

ferred alternative, and the Authority will pro-
ceed with its development and eventual con-
structon.

2.3 CURRENT WATER USE

Water use in the San Diego region is closely
linked to the local economy, population
growth, and weather. Historically, expansion of
the local economy stimulated regional popula-
tion, which in turn produced a relatively
steady increase in water demand. In recent
vears, however, this pattern has shifted.
Population growth is now being generated
more by natural increase than job creation, and
water demands have fallen well below antici-
pated demand for the period 1991 through
1995.

The peak year for water demand in the
Authority’s service area was 1990, when
646,645 af were used. Since then, despite a
growing population, water usage has fallen
off considerably, reaching a low of 503,210 af
in 1992, In 1995, water use reached 526,053 af.
This overall reduction in water use has been
influenced by several factors, including a poor
economy, water conservation measures taken
by the Authority and its member agencies,
increased public awareness, and relatively
plentiful rainfall.

Demand for water in the Authority’s ser-
vice area is divided into two basic categories:
municipal and industrial (M&I), and agricul-
tural. Mé&I use constitutes about B0 to 85 per-
cent of regional water consumption.
Agricultural water, used mostly for irrigating
groves and crops, accounts for the remaining
15 to 20 percent of demand. Figure 2-2 shows
the relative percentages of various categories
of water use. In this figure, residential
demand has been split between single-family
residential (SF), and multi-family residential
(MF). The “Qther” category includes water
used for government and instifutional pur-
poses, as well as water system losses, includ-
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TABLE 2-4 Emergency Storage Project Alternatives
CONSTRUCTION  EST.COST

ALTEENATIVE DESCRIFPTION STAGING PRESENT WORTH
San Vicente Raise existing San Vicente Dam No opportunities  $380 million
Stand Alone by 83 ft. to contain 90,100 af of for construction

emergency storage. Other new phasing.

facilities: 96-inch diameter pipe-

line to connect to Second Aqueduct.

Approximately 5 new pump stations.
Moosa Build new 340 ft. high dam at Limited $510 million
Construction/ Moosa Canyon to hold 68,000 opportunities
Lake Hodges af of emergency storage. Reoperate for construction
Reoperation Lake Hodges to hold 22,100 af phasing.

of emergency storage. Other new

facilities: 84-inch pipeline from

Moosa to Pipeline 6 and 42-inch

pipeline from Lake Hodges to

Second Aqueduct. Approximately

5 new pump stations.
San Vicente Raise existing dam by 65 ft., add- No opportunities  $380 million
Expansionand  ing 68,000 af of storage. Reoperate for construction
Reoperation existing reservoir to provide addi- phasing.

tional 22,100 af of emergency

storage. Other new fadlities: 96-inch

pipeline to connect to Second

Agueduct. Approximately 5 new

pump stations:
Olivenhain Build new 320 ft. high dam at A number of 5440 million
Construction, Olivenhain site to create 18,000 construction
Lake Hodges af of emergency storage. Reoperate  phasing
Reoperation, Lake Hodges to hold an additional opportunities
San Vicente 20,000 af of emergency storage. available.
Expansion Raise San Vicente Dam by

54 ft to hold an additional 52,100 af.

Other new facilities: 48-inch

pipeline and pump station from

Lake Hodges to Olivenhain, 60-inch

pipeline and pump station from

Olivenhain to Second Agueduct,

72-inch pipeline from San Vicente

to Second Aqueduct.

2-8




ing evaporation,
meter losses (errors),
leaks, and seepage. 1994
2.3.1 Municipal and
Industrial Water
Demand

Mé&I demand can
be subdivided into
residential demand
(water used for
human consumption,
domestic purposes,
and residential land-

FIGURE 2-2 Regional Water Use

2010

Scusce: 1995 MWD Urban Water Management Plan: Authority Ag Forecast

scaping) and water
used for commercial and industrial purposes.

Residential Demand

Residential water consumption is com-
posed of both indoor and outdoor uses. Indoor
water use includes sanitation, bathing, laundry,
cooking, and drinking. Most outdoor water use
is for turf and other landscaping irrigation
requirements. Other minor cutdoor uses
include car washing, surface cleaning, and sim-
ilar activities. For single-family homes and
rural areas, outdoor demands may be as high
as 60 percent of total residential use.

Based on SANDAG data, the San Diego
region housing stock composition in 1995 was
approximately 58 percent single-family homes,
37 percent multi-family homes, and 5 percent
mobile homes. Single-family residences gener-
ally contain larger landscaped areas, predomi-
nantly planted in turf, and require more water
for outdoor application in comparison to other
types of housing,

The general characteristics of multi-family
and mobile homes limit outdoor landscaping
and water use, although some condominium
and apartment developments do contain green
belt areas, which are generally landscaped with
water-consuming plant stock.

Commercial and Industrial Demuand
Between 1950 and 1992, San Diego's

economy was heavily reliant on defense
spending and was driven largely by the man-
ufacturing sector. Defense spending has since
declined, and many of the manufacturing
jobs have disappeared. The region lost a total
of 73,000 jobs between 1990 and 1993.
SANDAG projects that future economic
growth will look different than historic
growth, with the services and wholesale/
retail trade sectors assuming a larger share of
total employment. Only modest gains are
projected for manufacturing, censtruction,
government, finance, insurance and real
esfate.

Commercial water demand consists of
uses which are generally incidental but neces-
sary for the operation of a business or institu-
tion, such as drinking, sanitation, and land-
scape irrigation. Commercial users include
service industries, such as restaurants, car
washes, laundries, hotels, and golf courses.
Employment data from SANDAG indicate
that almost half of San Diego's residents are
employed in commercial (irade and service)
industries.

The tourism industry in San Diego County
affects water usage within the Authority by not
only the number of visitors, but also through
expansion of service industries and atiractions,
which tend to be larger outdoor water users.
Tourism is primarily concentrated in the sum-
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mer months and affects seasonal demands and
peaking. SANDAG regional population fore-
casts do not specifically account for tourism,
but tourism is reflected in the economic fore-
casts and causes per capita use to increase.

Industrial water consumption consists of a
wide range of uses, including product process-
ing and small-scale equipment cooling, sanita-
tion, and air conditioning. Water-intensive
industrial uses in the City of S5an Diego, such as
kelp processing, electronics manufacturing,
and aerospace manufacturing, typically require
smaller amounts of water when compared to
other water-intensive industries found else-
where in Southern California, such as petrole-
um refineries, smelters, chemical processors,
and canneries.

2.3.2 Agricultural Water Demand

The coastal and inland valley areas of the
county possess a moderate and virtually frost-
free climate able to support a variety of sub-
tropical crops, making the San Diegoarea a
unique agricultural region. The primary crops
grown for the national and international mar-
kets are avocados, citrus, cut flowers, and nurs-
ery products. To a lesser extent, local fresh mar-
ket crops and livestock are produced in the
Authority’s service area. In recent years, agri-
culture has accounted for between 15 and 20
percent of the Authority’s total water demand
and generated about 1.5 percent of San Diego
County’s gross regional product.

The Authority is the largest agricultural
water consuming agency within MWD, requir-
ing approximately 50 percent of MWD's total
agricultural water supply each year.
Agricultural water use within the Authority is
concentrated mainly in north county member
agencies such as the Rainbow, Valley Center,
Ramona, and Yuima municipal water districts,
the Fallbrook Public Utility District, and the
City of Escondido.

Authority member agencies report agricul-
tural water use each year. The peak year was
1990, when more than 122,297 af was applied
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to various agricultural crops and products.
Since then, reported agricultural use has fallen
significantly, reaching just 56,069 af in 1995.
Reasons for this decline include the cancella-
tion of the MWD discounted agricultural water
rate program between 1992 and 1994.

In May 1994, MWD adopted its Interim
Agricultural Water Program (LAWP). The pro-
gram provides a $113 and $137 discount from
MWD's basic M&T water rate for untreated and
treated agricultural water supplies, respective-
ly. Shortfalls in revenue to MWD due to the
agricultural water discount are funded through
a combination of draws from MWD's rate sta-
bilization fund and through increases in
MWD'’s basic M&I water rate. In return for the
discounted supplies, agricultural deliveries
under the IAWP are subject to mandatory
reductions of up to 30 percent prior to MWD
imposing reductions in firm water deliveries.
Shifting the impact of a shortage to agricultural
water users will make more water available for
MéI uses, thereby lessening the impacts of the
shortage on the Mé&I users.

Not withstanding the IAWP discount, the
agricultural industry served by the Authority
pays some of the highest water rates in the
state. The rates are more than 30 times that of
the Central Valley Project or Imperial Irrigation
District rate structures. Because of these high
rates and crops adaptable to effident irrigation
technology, irrigation efficiency in the region is
very high in comparison to other agricultural
regions of the state. Additionally, due to the
high water cost, crops grown in the Authority’s
service area are generally not able to be in
direct market competition with other areas
operating with lower water costs.

2.4 PROJECTED WATER USE

The Authority conducts separate analysis
for M&I and agricultural water use.
Historically, Mé&I forecasts were done using a
per capita methodology. Water use was mea-



sured at individual consumer levels, then mul-
tiplied by projected populations to obtain a
demand forecast. While these forecasts proved
accurate, they did not account for economic,
demographic, and land use changes that affect
water use. A computer model was developed
and used for this Mé forecast that accounts for
these factors.

Two separate forecasts were provided for
this Plan. The first is a near-term forecast that
extends to 2015, which is the Plan’s planning
horizon. The second forecast which goes to
2050, was provided to illustrate the range of
demands that could be expected for such long-
term facilities such as the ESP or proposed
water transfers.

2.4.1 Projected Mé&I Demand

The preparation of a water use forecastisa
sequential process that involves database
development, water use modeling, verification
of model accuracy, calibration of models to his-
torical records, development of a baseline fore-
cast, and adjustment of the baseline forecast to
address projected levels of water conservation
and agricultural water use.

Under terms of a memorandum of under-
standing signed in 1992, the Authority is oblig-
ated to use SANDAG data for planning pur-
poses. Historically, SANDAG has produced
population forecasts that have consistently
been slightly below observed population
increases, with the projection averaging about
0.6 percent per year under actual increases. The
average annual accuracy of projected occupied
housing units has been about 0.5 percent low,
and non-agricultural employment projections
have been about 1.3 percent low.

In addition to projected population growth,
several changes are expected to occur within
the residential sector that will impact water
use. Current SANDAG forecasts show a slight
decline in the number of single-family com-
pared to multi-family homes by the year 2015.
This shift will tend to lower residential per
capita demand. Household size is also forecast

to increase from 2.70 persons per dwelling to
2.751n 2015, which will also tend to reduce per
capita water consumption. Other projected
changes will tend to increase per capita
demand. As lower density residential develop-
ment proceeds in the hotter, drier, inland areas
of the region, higher rates of water use are
expected. In addition, indoor water use is
expected to increase as the number of bath-
rooms and water-consuming appliances
increase in single-family homes.

Forecasted changes within the nonresiden-
tal (commerdal /industrial) sector will also
impact water use projections. SANDAG pro-
jects that future economic growth will be differ-
ent from historic growth, with the services and
wholesale/retail trade sectors assuming a larg-
er share of total employment. SANDAG projec-
tions also indicate that a smaller share of the
population is expected to be employed in 2015
than in 1995. The net effect of these changes in
employment will tend to reduce overall per
capita demand. Conversely, similar to the resi-
dential sector, employment growth in the hot-
ter, drier areas of the service area will tend to
increase overall per capita demand.

To project Mé&I water use, the Authority
selected the IWR-MAIN (Institute for Water
Resources - Municipal And Industrial Needs)
computer model. Versions of this econometric
model have evolved over a 20-year period and
are being used by several U.S. cities and water
agendes, including MWD. The IWR-MAIN
system is designed to translate local demo-
graphic, housing, and business statistics into
estimates of existing water demand and to uti-
lize projections of local population, housing,
and employment to forecast Mé&l water
demand.

The Authority’s version of the model,
called “CWA-MAIN,"” utilizes data from
SANDAG's Series 8 Economic Prosperity and
Interim Series 8 forecasts. This data, including
number of persons per household by housing
type, housing density, household income, and
employment counts by major industry group,
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reflects demographic and economic trends
antiapated to occur in the Authority’s service
area over the next 20 years. The Authority’s
model also includes assumptions concerning
pricing, demand, and water conservation in the
post-1990 period. It assumes that a 10 percent
increase in price would translate into a 0.91
percent decrease in average single-family
household water use.

Projecting future conservation is the last
step in the development of the Mé&l forecast.
This is accomplished through the use of “end
user” data, such as the water requirements for
indoor and outdoor use, and nonresidential
use for industrial and commercial supply.

The model was checked for accuracy using
1990 as a baseline year and projecting 1993
water use to compare the model forecast
against observed 1993 water demand
{(Appendix E). This calibration and “back-cast-
ing” of the model showed that, although con-
siderable variation existed for individual mem-
ber agencies, CWA-MAIN predicted historical
total deliveries by the Authority within 3.6 per-
cent of observed levels. Details of these results
are available in a technical report prepared for
the Authority (Development of Munidpal and
Industrial Water Use Forecasts for the San

look for crop production and corresponding
estimates of producing acreage and water use.
Weather variations significantly affect annual
irrigation demand, although it is difficult to
establish a true correlation with available data.

Agricultural water usage is tracked by
member agency reporting. Member agencies
report water that is certified under MWDY’s dis-
counted agricultural water rate programs,
which reduce rates in exchange for service
interruptibility. Therefore, historic Authority
agricultural water use data are directly tied to
MWLD)'s programs. It is clear that some amount
of water being used for actual agricultural pur-
poses (irrigating various crops) is not certified
by MWD's programs and is not reported by
member agencies.

The Authority’s projection for future agri-
cultural water use is that 60,000 af will continue
to be certified under some form of MWD rate
discount program. Another 25,000 af of water is
expected to be used for agricultural purposes
but not certified under MWD's program. For
accounting purposes, that water certified under
MWD'’s agricultural program is designated as
agricultural water. The level of agricultural
water use is expected to remain constant at
60,000 af/ yr throughout the forecast period

Diego County Water

Uionty), whechis TABLE 2-5 Normal Year Water Use Forecasts
avpsable i the Adjusted for Water Conservation (1995-2015)
Authority’s library.

Mézl M&I Forecast Agricultural | Total
24.2 Projected Baseline | Adjusted For Forecast Projected
Agricultural Year | Forecast{AF) | Conservation (AF}! | (AF)? Demand (AF)
Demand
agricultural water 2000 | 619,300 575,600 60,000 635,600
use projected that 2005 | 683,400 624,800 60,000 684,800
agricultural water 2010 | 743,600 673,600 60,000 733,600
demand will remain | »p15 808,700 726,900 £0,000 786,900
at about its current = e
level throush the Source: Development of Municipal and Indusirial Water Use Forecasts for the San
i 5 1 Diego County Water Authority, April 1996,
year 2010. This pro- 1 Includes 25,000 af of non-certified agricultural water,
jection was based on | 2 Excludes 25,000 af of non-certified agricultural water.
the economic out-
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FIGURE 2-3 Preliminary Baseline Regional Water Demand
Projections for 2020 to 2050
150,000 o mmm o m mmm m e e e oo e e e e e
#
2016-2050 7
SANDAG .~
1,250,000 [ ====--=emmmmme o e R s
1896-2015 P
CWA MAIN s
Em—
&
& 1,050,000
w
S
=T
850,000
650,000
450,000
1980 1985 1590 1395 2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050
YEAR

(until 2015). The remaining 25,000 af/ yr of agri-
cultural water use is designated as Mé&l
Because it is purchased at MWD's basic nonin-
terruptible rate, The Authority plans to conduct
further studies of agricultural water demand
and usage and will use the results of these
studies to update future Plans.

2.4.3 Total Projected Water Demand

Table 2-5 shows the total projected water
demand for the Authority through 2015. M&I
demand has been adjusted for expected water
conservation and agricultural water use to pro-
duce the total. Water conservation measures
are expected to reduce total M&I demands by
10.4 percent in 2015, with an estimated savings
of 82,000 af /yr by then. This forecast was con-
firmed by an independent survey of Authority
member agency demand forecasts conducted
in 1996. Although slightly lower overall, survey
results for the combined member agency fore-
casts were within 2.5 percent of the 2015 total
demand projection shown in Table 2-5.

Figure 2-3 shows how water demand is
projected to behave over the long-term. This
figure combines historical water use, the CWA-
MAIN projection for the period 1995-2015, and
a separate projection from 2015 until 2050.
Demand through 2020 was projected using the
CWA-MATN model and SANDAG Series 8
demographic and economic forecast data. To
account for the relative level of uncertainty in
long-range forecasting, the graph shows a
range of forecasted demands based on
SANDAG low, middle, and high estimates for
key demographic and economic varnables such
as population, housing, employment, and
income.

Beyond 2020, the median forecast repre-
sents a continuation of the trends observed in
Series 8 through 2015. The range established
by the high and low forecasts is not based on
formal statistical analysis of error ranges, but
rather reflects alternative assumptions about
future trends and takes into account the accu-
racy of past SANDAG regionwide forecasts.
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By utilizing the range of forecast data provid-
ed by SANDAG, preliminary regional Mé&I
water demand forecasts were generated by
the CWA-MAIN model for the years 2020-
2050. These forecasts include an adjustment
for future conservation which assumes that
conservation savings will remain constant at
2015 levels. Since the medel does not forecast
agricultural demand, it was held constant at
60,000 af for this period. This is the amount of
water projected to be certified under some
form of MWD discounted agricultural water
rate program. Only water so certified is
accounted for as agricultural water use.
Another 25,000 af projected to be used for
agricultural irrigation purposes is classified as
Ml because it will be purchased at the full
MWD basic non-interruptible water rate.
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3.0 IMPORTED WATER RESOURCES

As San Diego County has grown, so has
the region’s reliance on imported water sup-
plies. Historically, the Authority has imported
70 to 95 percent of the region’s water supply.
[n 1994-95, the Authority supplied 77 percent
of the water used in the region. This chapter
discusses historic and potential future
imported water deliveries from the
Metropolitan Water District of Southern
California (MWD), as well as other imported
supplies with future potential.

3.1 OVERVIEW

MWD is currently the sole source of
imported water supply to the Authority.
Under supply conditions similar to those exist-

Chapter 3

ing today, MWD would meet 85 percent of the
Authority’s total normal year demand in 2015,
delivering about 670,000 acre-fest (af) of water.
Total normal year demand in 2015 is expected
to be about 787,000 af. MWD obtains its water
from two sources: the Colorado River
Agqueduct (CRA), which it owns and operates,
and the State Water Project (SWP).

Water supply options considered in this
Plan could reduce Authority purchases from
MWD to as low as 21 percent of the total water
demand. In this situation, the Authority would
purchase about 165,000 acre-feet per year
(af/yr) from MWD. In addition to MWD,
options for imported supplies include trans-
fers, non-local conjunctive use, and non-tradi-
tional sources such as water tankering. This
chapter discusses each of these resources,
except for transfers, which are discussed in
detail in Chapter 5.

FIGURE 3-1 MWD Service Area
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3.2 METROPOLITAN WATER DISTRICT -
DESCRIPTION

Formed in 1928 to develop, store, and dis-
tribute supplemental water in Southern
California for domestic and municipal pur-
poses, MWD now supplies water to 16 mil-
lion people in a service area that includes por-
tions of Ventura, Los Angeles, Orange, San
Bernardino, Riverside, and San Diego
Counties. More than half of the water used in
this 5,200-square-mile region is supplied by
MWD, and about 90 percent of its population
receives at least some of its water from the
district.

The MWD service area, shown in Figure
3-1, covers a 70-mile-wide strip of the
Southern California coastal plain, extending
from the city of Oxnard on the north to the
Mexican border. The Authority, one of 27
MWD member agencies, is the largest agency
in terms of water purchases. Since 1990, the
Authority has purchased about 25 percent of
all the water MWD has delivered. Table 3-1
shows water use by MWIY's member agencies
for fiscal year 1994-95, the latest year for
which data are available.

MWD has two sources of water: the CRA
and the SWP. Historically, about 30 percent of
the imported water purchased by the
Authority came from the SWP and 70 percent
from the CRA. However, because of reduced
state supplies and system demand, water
imported into the Authority’s service area
was almost entirely of Colorado River origin
between 1991-94.

Generally speaking, MWD meets demand
first with the CRA and then with SWP sup-
plies in order to take advantage of lower
pumping rates on the CRA. Therefore, in
periods of reduced demand, Colorado River
water (CRW) makes up a greater proporticnal
share of MWD's total supply. However, CRW
is less desirable to the Authority in terms of
water quality because of its higher salinity
content. At the Authority’s request, MWD
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resumed seasonal blending of SWP supplies
to about 25 percent of the total in 1995 to
improve water quality.

3.2.1 Administration

MWD is governed by a board of directors
who are appointed by each member agency.
The Authority has six representatives, out
of a total of 51 directors on the MWD board.
Representation is based upon the assessed val-
uation of each member agency's taxable prop-
erty. The basis for this representation had its
origin in the need to fund MWD's initial capital
facilities after its formation, including the CRA.
Property taxes were the primary revenue
source at the time, and water sales revenue was
a much smaller proportion of the total. This sit-
uaton has reversed over time; in 1995 water
sales contributed 69 percent of MWLY's total
revenue and taxes only 11 percent.

3.2.2 Facilities

MWD owns and operates 775 miles of
pipeline, five filration plants, eight reservoirs,
and 14 hydroelectric power plants to supply its
member agencies with water. Five pipelines
supply water from MWD's Lake Skinner and
the Skinner Filtration Plant in Riverside
County to the Authority’s First and Second
Aqueducts. About half of the Authority’s water
purchases from MWD are for water treated at
the Skinner plant.

MWD has an extensive capital improve-
ment program (CIP) that includes major new
water transmission and storage facilities. One
of its largest projects is the Eastside Reservoir
This off-stream reservoir, being constructed
near the city of Hemet in Riverside County, has
a planned capacity of almost 800,000 af. MWD
will use it to store imported water available
during wet years, providing both operational
and emergency storage benefits to the San
Diego region. Construction is expected to be
complete by 1992.

Another CIP project of importance to the
Authority is Pipeline 6. This pipeline is



TABLE 3-1 MWD 1994-35 Water Deliveries

and Local Supplies (AF)
MWD Member Local Water MWD Water Total Water
Agencies Supply Supply Use
Anaheim 46,366 21,660 68,026
Beverly Hills 0 12,443 12,443
Burbank 5,305 19,663 24,968
Calleguas M.W.D. 29,355 90,997 120352
Central Basin M.W.D. 215,010 122,276 337,236
Chino Basin MJW.D. 155,341 39,608 194,549
Coastal MWD. 8,181 37,971 456132
Compton ; 5,514 3541 a.057
Eastern M.W.D. 101,856 45,521 148 377
Foothill M.W.D. 6,328 9,988 16,316
Fullerton 23,329 6,865 30,194
Clendale 2,368 26,477 28,545
Las Virgenes 1,644 17,696 19,340
Long Beach 19,651 50,505 70,156
Los Angeles 358,513 210,440 568,955
MW.D. of Orange County 208,166 224 248 432 414
Pasadena 16,280 16,081 32,361
San Diego CW.A. 118,818 396,076 514,894
San Fernando 3,393 9 3,402
San Marino 3,672 1,997 5,669
Santa Ana 34,830 12,338 47,168
Santa Monica 9.567 4813 14,380
Three Valleys MW.D.* 60,708 58,294 115,002
Torrance 9.077 20,705 29,782
Upper San Gabriel Valley MW.D. 158,723 7,413 166,136
West Basin M.W.D. 40,856 185,544 226,500
Western MW.D. of Riverside Co. 180,176 58,070 238,246
TOTALS 1,823,111 1,702,189 3,525,300

* FY 95 local production information for this-agency was not available, therefore FY 94 local production was used
as a proxy.
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planned to provide untreated water from
Lake Skinner to a point just north of the city
of San Marcos in San Diego County. As dis-
cussed in Section 2.2.1, the project would be
constructed jointly by MWD and the
Authority. MWD would be responsible for
the pipeline reach between Lake Skinner and
the existing Authority service delivery point
six miles north of the Riverside County line.
The Authority would be responsible from that
point to the southern terminus. With a planned
capacity of about 620 cubic feet per second
(cfs), Pipeline 6 would increase the Authority’s
current maximum system capacity by about 40
percent. The current CIP schedule would com-
plete the pipeline by 2005.

Another major pipeline, called the Inland
Feeder, is planned to transport water from the
East Branch of the California Aqueduct to the
CRA near San Jacinto in Riverside County. At
1,000 cfs, this pipeline would more than dou-
ble the capacity of the East Branch and would
allow higher quality SWP supplies to be
served more reliably to the Authority service
area, helping to meet water quality goals. The
pipeline would also be used to fill local reser-
voirs, including the Eastside Reservoir. Major
MWD facilities are shown in Figure 3-2.

3.2.3. Issues
Integrated Resources Plan

In 1993, MWD began an Integrated
Resources Plan (IRP) that signaled a broad poli-
cy shift for the agency. The IRP is an attempt to
achieve consensus among MWD's member
agencies on how best to meet the region’s
water requirements using all available
resources. It reviews the regional demand and
supply balance and meets projected demands
with a combination of imported supplies, local
supplies, and water conservation. This effort
has given MWD new responsibilities as a
regional planning forum, in addition to its
more narrowly-defined former role as import-
ed water supplier. To succeed, the IRP requires
the cooperation of all of MWD's member agen-
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cies. Crucial elements of the plan, such as water
supply reliability goals, now rely upon achiev-
ing certain levels of local resources develop-
ment and water conservation targets, as well as
maintaining a full CRA and improving the
yield and reliability of the SWT. Table 3-2 pre-
sents a comparison of current conditions and
IRF goals by supply component.

MWD evaluated several alternative
resource strategies in the initial phase of the
IRP. A range of resource mixes was studied,
varying primarily by the amount of local
respurces and conservation programs the
region could develop to offset imported water
requirements. Criteria used to evaluate these
mixes included reliability, cost, feasibility, pub-
lic acceptance, and environmental impacts. In
1994, MWD announced its intention of pursu-
ing an intermediate mix that emphasized nei-
ther imported nor local supplies. In June 1995,
MWZD's Board adopted a Preferred Resource
Mix that explicitly set targets for member
agency local supply development and levels of
conservation. The amount of imported water
that will be required for the region, and the
facilities necessary to provide it, are linked to
this local resources effort.

MWD's approach in selecting specific com-
ponents of the Preferred Resources Mix was to
divide future supplies into two categories:
“core” supplies, which represent normal year
base load supplies, and “flex” supplies, which
are used only when core supplies are insuffi-
cient to meet demand, such as during dry
years. Core supplies include the historically
dependable yield of the SWF, MWD's Colorado
River entitlernent, additional Colorado River
water obtained from a conservation program
with the Imperial Irigation District (TID), and
implementation of local water recycling and
groundwater projects by member agencies and
others. Flexible supplies are obtained from
sources such as Ceniral Valley transfers and
storage of surplus SWP or transfer water in
groundwater basins located south of the Delta.
Inherent in this approach are two primary IRP
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TABLE 3-2 MWD Supply by Component
Current Conditions Versus IRP Goal
Current IRP Increase/
MAF MAF {(Decrease) %
LOCALSUPPLIES
Local Groundwater 1.30 153 18
& Surface
Water Recycling & 0.16 0.50 213
Groundwater Recovery
Local Groundwrater 0.10 0.33 230
Storage Production
“Total Local Supplies YRS R GRS BEL 0
IMPORTED SUFPPLIES
Colorado River 1.20 1.20 0
SWP .65 135 108
MWD Storge S Tranafery . oo 017 i TEESREE e T
|_Totallmported Supplies 202 2 R S0 N = i
Total IRP Supplies 3.58 237 50

assumptions: 1) the CRA remains full at no
additional cost to MWD for acquisition of
Colorado River supplies (such as transfer
acquisition costs), and 2) a full Delta fix is
implemented by 2010. These two elements are
essential to the successful implementation of
the IRP.

The IRP is an iterative process that is
intended to be adjusted as circumstances war-
rant. Over the short term, the plan must
respond to the actual development of local
resources; over the long term, changes in the
region’s economic, demographic, and water
supply conditions must also be reflected.

Revenue Restructuring

In 1993, MWD began a revenue restructur-
ing program intended to correct an imbalance
between fixed costs and variable revenues.
Historically, MWD has relied upon variable
revenue from water sales for the bulk of its rev-
enues, However, water sales fell off in recent
years at the same time that MWD was incur-
ring large increases in its fixed costs for capital
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facilities. This caused upward pressure on
rates, which MWD attempted to alleviate by
implementing a new revenue structure featur-
ing both fixed and variable charges. These
charges include a readiness-to-serve charge
(RTS), designed to generate revenue to
improve system reliability for existing users,
and a new demand charge (NDC), designed to
generate revenue for improvements necessary
to meet growing demands.

While theoretically bringing fixed and vari-
able costs and revenues into closer balance, the
restructuring created a new set of pressures
and uncertainties for MWD. For example,
under the revised structure, some member
agencies that had the capability were given
motivation to “roll off” of the MWD system
and avoid new demand charges by developing
local supplies. This is because these charges
were based on rolling averages of demand on
MWD. One of the unintended consequences
for MWD was the lack of revenue predictabili-
ty and the potential for experiencing “strand-
ed” assels, or facilities that were constructed to




meet levels of demand that may never occur.

Work is now underway on a multi-phase
Rate Refinement Process that is re-examining
MWD's revenue structure, as well MWD's
CIP and the financial incentive programs that
support local supply development. Phase 1 of
the Rate Refinement Process, which was com-
pleted in July 1996, resulted in: (1) the estab-
lishment of MWD rate targets for the next five
years, (2) the suspension of the NDC until an
alternative means of assessing new growth is
identified or until demands on MWD reach
2.2 million acre-feet per year (maf/ yr), and (3)
the establishment of specific RTS obligations
for each MWD member agency for the next
five years. Phase 2 of the Rate Refinement
Process, which is under way, focuses on (1)
opportunities for containing MWD costs, (2)
an Authority Water Transfer Proposal, and (3)
the development of a wheeling policy. Phase 3
of the Rate Refinement Process, scheduled for
completion in 1997, will focus on: (1) the
development of an MWD drought manage-
ment policy, (2) the development of alterna-
tive revenue sources, and (3) long-term rate
structure reforms.

3.3 COLORADO RIVER SUPPLIES

MWD was originally formed to import
water from the Colorado River and constructed
the CRA during the 1930s to transport this sup-
ply. The first deliveries of CRW were made to
MWD member agencies in 1941. The aqueduct
transports water more than 240 miles, from
Lake Havasu on the Colorado River to Lake
Mathews in Riverside County, and has a maxi-
mum annual capacity of 1.2 maf. Figure 3-1
shows the location of the aqueduct.

3.3.1 Issues
Enfitlement and Reliability

Prior to 1964, MWD was operating under
an assumption that its allocation of 1.212 maf of
water from the Colorado River through con-

tracts with the U.S. Department of the Interior
was a firm entitlement. MWD's allocation was
based upon provisions of the Seven Party
Agreement, which divided California entitle-
ments to CRW among California water users.
However, in 1964, the Supreme Court, in
Arizona v. California, held that California’s firm
entitlement is limited to 44 maf. MWD's
dependable annual supply fell to 550,000 af as
a result of the dedsion. This reduction in firm
allocation is the most pressing issue MWD
faces regarding its Colorado River supplies.
Under the terms of the Seven Party Agreement,
further reductions in MWD's supply may
occur in the future, including 30,000 af previ-
ously reserved for Native American tribes and
others along the Colorado River

Water availability is governed by a system
of priorities and water rights that has been
established over many years. The lower basin
states’ annual apportionment of 7.5 maf of
water is divided as follows: (1) California, 4.4
maf; (2) Arizona, 2.8 maf; and (3) Nevada,
300,000 af. The priorities for CRW among
California agencies were set by the 1931 Seven
Party Agreement and are shown in Table 3-3.
As shown in the table, MWD's priority is junior
to that of the California agricultural agencies”
first through third priorities of 3.85 maf. These
priorities are still in existence today, although
agreements in 1946 and 1947 consolidated allo-
cations of water between San Diego and MWD,
after the Authority became a member of MWD.
Water used to satisfy priorities 5(a}-6(b) comes
from unused allocations within California,
Arizona, or Nevada or through a declaration of
surplus flows on the river by the Secretary of
the Interior.

In recent years, MWD has been using an
average of 1.2 maf/yr from the Colorado River.
To maintain this level of supply, MWD has
been relying on water available when Arizona
and /or Nevada did not use their full entitle-
ments. In 1996, the Bureau of Reclamation
(Bureau) for the first time declared a surplus
condition on the Colorado River, making more
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TABLE 3-3 Seven Party Agreement Priorities
Priority Description AF/YR
1 Palo Verde Irrigation District Priorities 1, 2, and 3 shall
not exceed 3.85 maf/vyr

2 Yuma Project Reservation Division Same as above.
3(a) Imperial Irrigation District and lands Same as above.

in Imperial and Coachella valleys to be

served by All American Canal
3 (b) Palo Verde Irrigation District Same as above,
4 Metropolitan Water District 550,000
S (a) Metropolitan Water District 530,000
5 (b} City /County of San Diego 112,000
6 (a) Imperial Irrigation District
6 (k) Palo Verde Irrigation District 300,000
TOTAL 3,362,000

than 7.5 maf available to the lower basin states.
A surplus declaration is also expected for 1997.
Without a declaration of a surplus condition on
the Colorado River, MWD's ability to maintain
a full CRA will be limited.

MWD stands first in line to receive any
unused agricultural water available to
California. Recently, the amount of unused
agricultural water available has varied dramat-
ically. In 1992, 500,000 af were available; by
1996, the agricultural diversions from the
Colorado River exceeded the 3.85 maf agricul-
tural entitlement, leaving no unused capacity.

Any surplus water available among the
lower basin states is to be divided among the
lower basin states according to the following
formula: California, 50 percent; Arizona, 46
percent; and Nevada, 4 percent. MWD stands
first in line to receive any such surplus allocat-
ed to California. Each year, the Department of
Interior declares the availability of surplus or
unused water that MWD may divert. The
availability of surplus water is expected to
decline over ime as the upper basin states and
Arizona take an increasing amount of their
respective entitlements. Consequently, MWD's
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share of CRW is expected to decrease from 12
maf/yr to its firm allocation of 550,000 af /yr,
plus any supplemental water that MWD is
able to develop in the future.

MWD/IID Phase 1 Conservation Program

In 1988, MWD completed an agreement
with the 11D in which MWD financed various
agricultural water conservation projects in the
Imperial Valley. MWD is able to divert up to
106,000 af/yT from the program, which has a
term through 2035. Because MWD's rights to
Colorado River water are junior to those of
Coachella Valley Water District (CVWD) and
Palo Verde Irrigation District (PVID), the latter
two agencies also entered the agreement.
CVWD may require MWD to reduce its use of
conserved water when the California agricul-
tural agencies total water requests, plus the
conserved water, exceed their allocation. Asa
result, MWD could lose up to 50,000 af/yr
from the 106,000 af available under the agree-
mett.

Water Quality
Salinity control has long been an issue on




the Colorado River. Agricultural development
and water diversions over the past 50 years
have increased the already high naturally
occurring levels of total dissolved solids (TDS).
The federal government sought to control river
salinity in the 1972 Clean Water Act and the
1974 Colorado River Basin Salinity Control Act.
The Colorado River Basin Szlinity Control
Forum and Colorado River Basin Salinity
Control Advisory Council were created to
advise the federal government on developing
water quality standards and implementing
measures to reduce salinity.

The Authority received essentially 100 per-
cent Colorado River supplies during the period
1991-94. This was caused in part by operational
constraints that resulted from reduced
demands during the 1986-92 drought and con-
tinued post-drought consumer water conserva-
tion. High salinity levels can damage water
delivery systems and home appliances and
also cause problems for recycling projects in
the Authority’s service area, espedially for mar-
keting recycled water to agricultural users
growing salt-sensitive crops.

In 1995, MWD agreed to provide a sea-
sonal blend of 25 percent SWP and 75 percent
CRA in its Lake Skinner service area. Before
blending, the TDS in Authority supplies had
averaged in excess of 700 milligrams per liter
(mg/L). After the 25-75 blend, this was
reduced to about 600 mg/L, bringing some
relief to the Authority’s service area.
However, this marginal improvement in
water quality is not adequate to allow water
recycling to reach its fullest potential in the
Authority's service area and fails to meet
standards set forth in MWI¥'s enabling act.
Under Section 136 of MWD's Act, MWD is to
provide its member agencies with a 50-50
blend to the extent reasonable and practical.
The Authority continues to seek a long-term
commitment from MWD for a 50-30 blend or
maintenance of an average salinity of no
more than 500 mg/L. Once MWD's Inland
Feeder pipeline and Eastside Reservoir are

constructed in Riverside County, proportion-
ately more SWP water is expected to be avail-
able for delivery to the Authority.

Environmental Considerations

In 1994, the U.S. Fish and Wildlife Service
(USFWS) designated 1,980 miles of the
Colorado River and its tributaries in Colorado,
Utah, New Mexico, Arizona, California. and
Nevada as critical habitat for four endangered
species of native fish. The Bureau is conducting
a consultation to determine whether existing
achivities on the river are adversely affecting
the fish species. Until this is accomplished and
a comprehensive plan for managing the river's
resources is established, there will be some
degree of uncertainty over the availability and
costs of future river water supplies and power
generation.

3.3.2 Opportunities

In its [RF, MWD projected the CRA to run
at capadty through 2020. To achieve that goal,
MWD is working on a program to improve the
reliability of its Colorado River supplies and
offset the projected decline of surplus supplies
available for its use. The program relies upon
developing supplies through conservation pro-
jects, banking conserved water, and modifying
management and operations of the river sys-
tem. Implementation of MWD's plans would
require the support of CRW users in California
and the other lower basin states potentially
impacted by MWD's plans.

Conservation Projects

MWD has spent 5200 million on a variety
of conservation programs to increase the
availability of water from the Colorado River.
The projects include the ITD Phase 1 conserva-
tion program that is expected to yield 106,000
af/yr through 2035, an agricultural land fal-
lowing program with PVID that saved
186,000 af between 1992-04 (this water is
already stored in Lake Mead for use before
2000), and an ongoing underground water
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storage program with the Central Arizona
Water Conservation District, under which
MWD has stored 50,000 af to date.

Water Banking

The ability to bank, or store, water on the
Colorado River is considered essential to devel-
Op conservation projects that will provide new
supplies. Banking by MWD could provide
incentives for conservation programs and gives
MWD and other regional agencies a place to
store conserved water for future use.

MWD has linked water banking to the set-
tlement of a decades-old water rights dispute
involving Mission Indian Bands along the San
Luis Rey River in San Diego County. Under its
proposed settlement, MWD would either deliv-
er water or make cash payments to the Bands
in exchange for the ability to bank in Lake
Mead. Under MWD's proposal, supplies eligi-
ble for banking would include water saved
through conservation programs and “salinity
control water,” which represents water avail-
able from the Colorado River that MWD can-
not deliver because of requirements to control
salinity to assist regional recycling and ground-
water management efforts. Salinity control is
achieved by blending Colorado River supplies
with water from the SWP. which has a lower
salt content. A banking arrangement of this
nature would require approval by the Secretary
of the Interior and the support of upper and
lower basin states.

Colorado River Reservoir Operations

To further augment available supplies,
MWD has urged the U.5. Department of
Interior to modify reservoir operations on the
Colorado River. By MWD's estimates, supplies
exceed demands on the river by an average of
1.8 maf/yr, assuming that the lower basin
states are limited to diverting 7.5 maf/yr. By
changing its operations, this excess water could
be used by MWD and others over some period
of time. MWD has asked the Department of
Interior to revise the management criteria that
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determine when surplus water is available on
the river and how it is allocated among
California, Arizona, and Nevada.

Authority Colorade River Planning

MWLY's plans for reoperation of the river
currently lack the critical support needed from
other CRW users and states, suggesting MWD
may have difficulty implementing some or all
of its plans. Both upper and lower Colorado
River basin states and the Secretary of the
Interior have expressed desires for California to
live within its 4.4 maf apportionment and are
concerned that reoperation could result in con-
tinued California reliance on surplus supplies.

3.4 STATE WATER PROJECT SUPPLIES

MWD's other water source, the SWF, is
owned by the State of California and operated
by the state’s Department of Water Resources
(DWR). This project pumps water from the
Sacramento/San Joaquin River Delta into the
California Aqueduct, which extends more than
400 miles south to Lake Perris in Riverside
County. The aqueduct serves 29 contract water
agencies in the state, including MWD. Water
not immediately needed is stored at San Luis
Reservoir, which is jointly owned by DWR and
the Bureau. The California Aqueduct is shown
on Figure 3-3.

Initial facilities for the SWP were completed
in 1967 and provided an initial annual yield of
2.2 maf. The project was designed to achievea
maximum annual yield of 4.2 maf, with future
facilities to be constructed as demand
increased. MWD has entitlement to 2.0 maf of
the supply. Because of public opposition, some
of the major proposed facilities (including the
Peripheral Canal) were not constructed. The
current annual reliable yield is about 2.4 maf.
MWD has taken between 0.4 and 1.4 maf/vr
from the SWP in recent years.

Each year, based on weather and hydrolo-
gy criteria, DWR establishes the quantity of
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SWP supplies that will be available to contrac-
tors. Supplies are made available as a percent-
age of contractor requests. During the drought
in 1991, the SWP delivered only 549,116 af to its
entitlement contractors. Of this total, MWD
received 381,070 af, or about 20 percent of its
full entitlement.

DWR expects annual entitlement demand
to reach 4.2 maf by 2010. A number of supply
augmentation programs have been proposed to
provide the water needed beyond the current
yield. These projects include additional Delta
facilities, surface water storage, and conjunc-
tive use of surface storage and groundwater in
the Sacramento and San Joaquin Valleys. In
addition to increasing the SWP’s yield, DWR is
working on Delta salinity standards, water
quality monitoring, and measures for ecosys-
tem restoration, including guaranteed mini-
mum flows and fish screens.

3.4.1 Issues
Yield and Relinkility

Supply yield and reliability are the two
most pressing issues facing the SWE. MWD's
IRP assumes reliable yield from the SWP more
than doubles by 2020. The current reliable
yield of the project is well below the amount
of contractors’ requests, which reached a high
in 1994 of 3.85 maf. The SWP was unable to
meet contractors’ requests in the drought peri-
ods of 1977, 1990-92, and 1994. SWP deliveries
to MWD reached a high of 1.4 mafin 1990.
MWD was unable to obtain its requested SWP
deliveries in 1977 and 1991. MWD's IRP
assumes that its reliable yield from the SWP
will be 1.35 maf, more than doubling the cur-
rent average yield of 0.65 maf.

In its 1993 California Water Plan Update
(Bulletin 160-93), DWR projected that future
SWP supplies in normal weather years would
be below demand unless additional project
facilities were constructed. In 2010, only 3.3
maf of supply would be available during a
normal year to meet an estimated 4.2 maf of
demand. With the addition of what DWR
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calls Level I water management programs,
normal-year supplies would increase to 3.9
maf, or 93 percent of demand. During
drought years, supplies would be only 2.0
maf using existing facilities and 3.0 maf with
Level 1 programs.

The supply projections made by DWR are
subject to a significant number of qualifica-
tions and assumptions. It is not certain, for
example, whether the Level 1 programs need-
ed to increase supply can be achieved. These
programs include a variety of water manage-
ment techniques, new Delta conveyance facil-
ities, and ground and surface water storage,
including the planned Los Banos Grandes
Reservoir, which has been at least temporarily
deferred. If these improvements are not
implemented, DWR’s ability to meet contrac-
tor requests for water will be limited.

Protection of San Francisco Bay
and Sacramento/San Joaguin Delta

The California Water Plan Update supply
projections also assume that water exports
from the 5an Francisco Bay and the
Sacramento-5an Joaquin Delta (Bay-Delta) are
governed by the State Water Resources
Control Board’s (SWRCB) 1978 Decision 1485
(D-1485), which has been superseded. D-1485
sets flow and water quality requirements for
the Delta and places responsibility for meet-
ing the requirements on the SWP and the fed-
eral CVP. In May 1995, both the SWP and CVP
committed to meeting the operating require-
ments of a new water quality control plan.
These flow and water quality requirements
will remain in effect until the SWRCB estab-
lishes obligations for meeting the standards
by all water users. Responsibility for meeting
the standards is a matter of dispute among the
various users, including MWD and other
urban and agricultural water exporters-Water
users from two groups, categorized as
Sacramento Valley interests and the San
Joaquin River interests, are meeting to negoti-
ate differences before the SWRCB begins its



water rights hearings process in 1997.

SWP supply and reliability issues are a
result of long-standing problems in the Bay-
Delta estuary, which provides water for two-
thirds of all Californians. Increasing demands
on the Delta from urban and agricultural uses
have strained resources to the point where the
system is declining in terms of water quality,
ecosystem quality, water supply reliability, and
vulnerability to both gradual and sudden fail-
ure of conveyance facilities. Water diversions
have historically been a large part of the cause
of Bay-Delta problems, but the region has also
suffered from the dredging and filling of tidal
marshes, construction of levees, pollution, and
the introduction of non-native fishes; such as
striped bass. _

In addition to its importance to urban and
agricultural water users, the Bay-Delta is of
critical ecological importance. The region
includes 70,000 acres of wetlands that support
120 species of fish, including commercially
important fisheries. Fish protections under
the federal Endangered Species Act (ESA),
especially for winter-run saimon and Delta
smelt, have caused supply uncertainty by
changing the amounts of water available and
the time periods in which it can be exported.
However, the quantity and guality of water
necessary to support this ecosystem are
important issues that must be reviewed in
conjunction with the SWP's overall supply
reliability and yield. Failure to resolve these
issues could lead to decreased exports, and
have a negative impact on MWD's ability to
meet its IRP supply targets.

Costs and Financing

The SWP was constructed using general
obligation and revenue bonds and other capital
resources that are repaid through revenues
from its 29 contractors. The contractors, includ-
ing MWD, are required to pay all the capital
costs and operations and maintenance costs of
the SWP, whether or not water is delivered.
The contractors will have paid an estimated

$21 billion in these fixed costs by 2035. All 29
contracts are effective until 2035, or until the
contractors have retired all outstanding SWP
debt, whichever occurs later. The water that
contractors purchase is in addition to this cost.
Work being done to improve supplies and reli-
ability, including new facilities, will add to the
cost burden each contractor shares.

3.4.2 Opportunities

The greatest potential for supply improve-
ment on the SWP is expected to come from
work being done by a consortium of state and
federal agencies charged with finding long-
term solutions for the Bay-Delta. This organiza-
tion, dubbed CALFED, established a Bay-Delta
Program in 1995 that is incorporating input
from all three of the major regional water users
-agricultural, urban, and environmental. The
program is reviewing alternatives for solutions
to the water resources problems that affect the
SWP. The final product will include a preferred
alternative that has both interim and long-term
solutions.

Interim measures for improving SWP sup-
ply include the installation of screens and
acoustic barriers designed to prevent fish from
entering the intakes of water diversion points
and improving watershed management. Long-
term measures could include changing the
location of diversion points, construction of
new conveyance facilities, and offstream stor-
age. Core actions that will be included in all
Bay-Delta Program alternatives include habitat
restoration (both in the Delta and upstream),
reductions in the effects of diversions, manage-
ment of anadromous fish, reductions in export
reliance, water supply enhancement, increased
water supply predictability, management of
water quality, and improvements to system
relizbility:

Proposition 204, approved by California
voters in November 1996, will provide about
8583 million for environmental improvements
to the Bay-Delta ecosystem. About $430 million
of matching federal funding is also expected to
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be available for these purposes through the
California Bay-Delta Environmental
Enhancement and Water Security Act (HR
4126), which took effect on the date of passage
of Proposition 204. Neither measure provides
funds for facilities that will increase the vield of
the SWP.

MWD's long-range projections for SWP
supply rely heavily on providing a “full fix"
to reliability problems plaguing the Delta by
2010. This would include the construckion of a
separate Delta conveyance facdility. Any alter-
native selected that would fall short of that
objective would reduce the yield MWD
expects from the SWP. This could also limit
the amount of transfer water from the Central
Valley that MWD projects it will need to fully
implement the IRP. At this time, both the total
costs and MWD's share of the costs for a full
fix, including water supply facilities, are
unknowrn.

In April 1996, the Authority's Board
adopted a set of policy principles for input
into the Bay-Delta Program. These principles
must be satisfied in the water resources alter-
native recommended for development by this
Plan. The principles include measures for
improving water supply reliability and quali-
ty; protecting Bav-Delta ecosystems; encour-
aging demand management through the use
of conservation, groundwater, recycling, and
transfers to reduce demands on the Delta; and
providing a cost-effective alternative, when
compared with zall other alternatives.

3.5 OTHER IMPORTED SUPPLIES

3.5.1 Non-Local Conjunctive Use

The Authority may have the opportunity
to purchase imported water from MWD and
store it for future use in a groundwater basin
located out of the San Diego region. One of
the locations being reviewed for such a pro-
gram is the Raymond Groundwater Basin,
located near the City of Pasadena. A poten-
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tial agreement has been discussed that would
create an Authonity groundwater account in
the Raymond Basin for use during drought.

The main issues for this supply are the
cost of placing and removing water from the
basin, and “wheeling,” or transporting, the
water through MWD's distribution system to
the Authority. An agreement would have to
be made with MWD over compensation for
the use of its system, as well as restrictions
upon when the water could be delivered.
Current estimates are that the cost of the sup-
ply would be about $500-5700 per af (this esti-
mate includes the purchase of water at MWD
rates, plus pumping and transportation
costs),

3.5.2 Non-Traditional Supplies

Many non-traditional imported water
supply ideas have been proposed as solutions
to water supply problems in recent years.
These ideas include constructing offshore
pipelines to Southern California from Alaska
or Northwest river supply sources, tankering
water in ships, and towing giant water “bag-

= o

gies.

The latter proposal is perhaps the most
developed of these alternatives. One version
of the proposal would deliver water to the
Authority in a series of up to 60 large fabric
bags that are towed at sea. Each bag would
carry about 4.5 million gallons (13.8 af), fora
total delivery of about 800 af. Water would be
transported in the bags from Washington
state and be towed behind a boat to a local
site, where it would be offloaded. An initial
sea trial conducted in 1990 resulted in failure
of the bag. A subsequent trial in 1996 resulted
in the failure of one of two bags being towed.
MNo detailed analysis has yet been done on the
cost of delivering water in this way to the
Authority’s system.

The Authority examines each of these pro-
posals and monitors developments in the
technology and economics of alternative sup-
ply sources. At this time, none of these pro-



TABLE 3-4 Range of Major Potential Imported Water Sources

Potential Est Cost

Source Amount (1996 5/AF) Main Issues

Imported 21-85%! 344426 2 For CRA supplies: Long-term reliability

From MWD and loss of firm supply, water quality,
environmental, wheeling. For SWP
supplies: Near- and long-term yield, cost
of Bay-Delta facilities/ programs,

| environmental.

Conjunctive Use 0-30,000 AF S00-700 Operational restrictions, wheeling. N

Non- Unknown Unknown Feasibility, cost, reliability.

Traditional

L Amounts will vary based on Authority demands,
2 Current MWD basic untreated and treated water rates,

posals is deemed viable as a dependable,
cost-effective water respurce for the region.

3.5.3 Los Angeles Aqueduct

Another major water supply into the
MWD region is the Los Angeles Aqueduct
(LAA). The LAA serves only the City of Los
Angeles, an MWD member agency, and is
filled with surface water and groundwater
obtained from the Owens Valley and Mono
Basin. This is a major regional water source
and bears directly on how much water MWD
must provide to the rest of its member agen-
cies. The LAA has in the past provided as
much as 534,000 af in one year (1983), but
because of recent restrictions on diversions
impased by the State Water Resources
Control Board, future diversions are expected
to be reduced to about 360,000 af/yr. MWD
projects that under certain hydrologic condi-
tions the take from the LAA could be under
200,000 af. This reduction in yield is impor-
tant to the Authority because it increases
pressures on MWD to provide additional
CRA and SWP supplies.

In a dry year, this effect is compounded
because of similar hydrologies on the LAA
and SWP. Reduced flows on the LAA corre-

spond to reduced flows on the SWP. The City
of Los Angeles shifts to MWD supplies dur-
ing these dry weather periods, further
stretching MWD's dry year supplies. The IRP
addresses this issue through the dry year
storage and transfers component of the
Preferred Resource Mix. MWD has identified
the potential quantities of shortage under var-
ious hydrological conditions and has selected
Central Valley transfers, combined with the
use of groundwater and surface water stor-
age, as the means to mitigate this effect.

3.6 SUMMARY OF IMPORTED WATER
SUPPLIES

Table 3-4 summarizes the imported water
resources, other than transfers, that are con-
sidered in this Plan. Transfers are discussed in
Chapter 5.
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4.0 LOCAL WATER RESOURCES

Although imported water meets the
majority of the region’s needs, local resources
are also an important component of the water
resources mix. Local resources include surface
and groundwater supplies, recycled water,
demand management {water conservation)
measures, and desalinated seawater.

4.1 OVERVIEW

Before 1947, the San Diego region relied
upon local surface water runoff in normal
and wet weather years, and upon groundwa-
ter pumped from local aquifers during dry
vears, when stream flows were reduced. As
the economy and population grew, local
resources were not sufficient to meet the
region's water supply needs. From the 1950's
onward, the region became increasingly
reliant on imported water supplies. Since
1380, a range of 5 to 30 percent of the water
used within the Authority’s service area has
come from local sources, primarily from sur-
face water impounding reservoirs that have
vields varying directly with annual rainfall.
The average local supply during this period
was 19 percent of total water use. A small but
growing share of local supply comes from
recycled water and groundwater recovery
projects. In 1994-95, local water sources pro-
vided 118,000 acre-feet (af), or 23 percent of
the water used in the Authority’s service area.

Water conservation and demand manage-
ment measures represent another type of
local resource, By making more efficient use
of existing water supplies, area residents and
industries can reduce the need for imported
water supplies. In 1994-95, the Authority and
its member agencies saved an estimated
20,000 af through the implementation of

..........................................................................................................................

water conservation Best Management
Practices (BMPs).

The 1993 Water Resources Plan empha-
sized the development of local supplies as a
way to enhance reliability and diversify
sources of supply within the Authority’s ser-
vice area. A goal was set for meeting 17 per-
cent of the region’s water supply needs from
local sources during a normal weather year
by 2010. This update of the Water Resources
Plan evaluates a wide array of local resources
opportunities which have the potential to
meet up to 24 percent of the region’s normal-
year water supply needs by 2015. Policy con-
siderations vary depending on the type of
local resource and include the resource’s reli-
ability, cost, regulatory and /or institutional
constraints, quality, environmental impacts,
and public acceptance.

4.2 SURFACE WATER

Surface water supplies represent the
largest single local resource in the Authority’s
service area. Because surface water yields are
tied to hydrological cycles, however, annual
yields can be highly variable. Since 1980,
annual surface water yields have ranged from
a low of 33,000 af to a high of 174,000 af. For
planning purposes, local surface water sup-
plies are assumed to have a dependable yield
of 25,000 af and a normal vield of 60,000 af.
This is the highest local surface water yield of
any member agency of the Metropolitan
Water District of Southern California (MWD).

421 Description

Seven major stream systems originate in
the mountains of San Diego County and
drain into the Pacific Ocean. Runoff within
these watersheds has largely been developed.
During extremiely wet years, however, local
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surface reservoirs spill, and significant
amounts of surface water are lost to the
ocean.

Twenty-four surface reservoirs are located
within the Authority’s service area, with a
combined capacity of approximately 562,000
af. Table 4-1 lists the 15 largest reservoirs in
the county, which have a combined storage
capacity of 353,080 af. Figure 4-1 shows the
location of local reservoirs. The Sutherland
Reservoir, which was completed in 1953, was
the last major reservoir constructed in the
Authority’s service area.

The Authority’s Emergency Storage
Project (ESP), discussed in Chapter 2, is
expected to increase the region’s water stor-

age capacity by 90,000 af. However, use of the
ESP will be limited to emergency situations,
such as prolonged drought or the catastrophic
failure of one or more of the Authority’s
pipelines during an earthquake or other dis-
aster. The ESP consists primarily of off-stream
facilities that will store imported water and
capture minimal amounts of local runoff. The
EST will also result in the construction of
facilities that will increase the outlet capacity
of two existing reservoirs owned by the City
of San Diego: Lake Hodges and San Vicente.
These water delivery system improvements
will allow an increase in the surface water
yield from both of these reservoirs in normal
and wet weather years.

Major Reservoirs

TABLE 4-1
Major San Diego County Reservoirs 1

Capacity
Member Agency Reservoir (AF)
City of Escondido Wohlford 6,940
City of San Diego Barret 37,500
City of San Diego! El Capitan (f) 113,000
City of San Diego” Hodges 33,600
City of San Diego Miramar (fy 7,185
City of San Diego Morena 50,200
City of San Diego Lower Otay (Q 49,500
City of San Diego San Vicente (% 90,200
City of San Diego Sutherland 29,700
Helix WD Cuyvamaca 8,195
Helix WD Jennings (b 9,790
Ramona MWD Ramona 12,000
Sweetwater Authority Loveland 25,400
Sweetwater Authority Sweetwater @ 27,700
Vista ID Henshaw 31,770
Total Storage- 15 553,080

@ = Connected to Authority aqueduct system
1o Imporied water can be deliver=d via San Vicente
2 Proposed to be connected as part of the Emergency Storage Project




4,2.2 Issues
Optimization of Reservoir Operations

The management of the region’s extensive
reservoir system to achieve the optimal use of
local and imported water is an important ele-
ment of resources planning. Local surface
water supplies can be used to offset dry-year
shortfalls in imported water. However, water
use records indicate that local reservoirs are
generally operated to maximize the use of
local supplies in wet and normal years to
reduce the need for imported water purchas-
es. While this mode of reservoir operation
reduces losses due to evaporation and spills, it
also results in increased demands for import-
ed water during dry years, when imported
water is more likely to be in short supply.
Reservoirs could be operated to carry over
stored water but this would tend to decrease
the average annual yield.

San Luis Rey Indian Water Rights

A water rights dispute over supplies from
the San Luis Rey River has existed for more
than 25 years. Several Mission Indian Bands
along the river have litigated during this peri-
od to receive local supplies to which they claim
entilement. In 1988, a federal law was passed
(Public Law 100-675) that provided up to
16,000 acre-feet per year (af/yr) to the Indian
Bands. The law stipulates that the water may
originate from one of three sources: California
public lands outside of the Central Valley
Project service area, water conserved by lining
the All American Canal, or through contract
with the MWD. To date, no agreement has been
reached on developing this supply for the
Indian Bands. The failure to resolve this issue
threatens the availability of up to 16,000 af/yr
of local supply to the City of Escondido and the
Vista Irrigation District.

4.2.3 Opportunities
Potential Profects

Although the ESP is not a local supply
project, it does provide incidental local sup-

ply benefits by allowing the capture of addi-
tional winter storm runoff. The project (the
Olivenhain/Hodges/San Vicente alternative)
is expected to increase surface yields at the
San Vicente Reservoir by an average of 800
af/yr by reducing the tendency to spill.
Expanded outlet capacity and a new pipeline
connecting San Vicente with the Miramar
Water Filtration Plant and the Authority’s
Second Aqueduct will significantly increase
the ability to move surface water into the
delivery system. Currently, limitations on out-
let and pipeline capacity restrict the amount of
water that can be drafted from San Vicente
Reservoir. The ESP would alsc provide a
means to transport water from Lake Hodges
via the Authority’s Second Aqueduct to the
Miramar Filtration Plant. Historically, Lake
Hodges, with its 300 square mile watershed,
has been one of the most productive surface
water systems in the county. It has also been
prone to spills and losses due to evaporation.
This component of the ESP is expected to
increase average annual local surface water
yields from Lake Hodges by 4500 af and ina
wet year by approximately 10,000 af.

Seasomnal Water Pricing Programs

In recognition of the important role storage
plays in effectively managing water resources,
MWD offers pricing discounts to encourage
the more efficient use of reservoir and ground-
water storage capacity. Seasonal Storage
Service (S55) provides a discount (currently
$115 for untreated water) for water purchased
during the winter months and stored for use
during the summer. This program is primarily
used to shift demand on MWD from the sum-
mer periods to the wetter winter months when
surplus water from the imported sources is
available. This seasonal shift water also allows
for more regulated use of MWD's and the
Authority’s distribution systems by reducing
the peak demand for imported water during
the hotter summer months when pipeline
capacity may be limited.
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Because MWD-owned storage is insuffi-
cient to capture available surplus flows from
the State Water Project (SWP), the use of
locally owned storage serves to increase the
vield from the imported water systemn during
wet years. Without this added increment of
available storage, these surplus supplies
would be lost. Several of the Authority’s
member agencies participate in MWD's 555
program. [t is estimated that, over the course
of the Water Resources Flan, an average of
50,000 af in seasonal shift water will be pur-
chased annually by Authority member agen-
C1es.
MWD also has a Cooperative Storage
Program that is designed to provide an incen-
tive for the longer term carryover of surplus
supplies as protection against drought. Only
limited amounts of water have been stored
under this program and there has been no
participation by agencies with surface water
reservoirs. Currently, local agendies have
greater incentive to use stored imported
water to shift demand in the year purchased,
rather than to carry it over for a longer term
and risk spilling and losing the water from
the reservoir. The Authority is participating in
efforts to identify a means of encouraging
more long-term carryover storage to protect
against imported water shortages.

San Luis Rey Settlement Process

To resolve a dispute over limited river
water resources, a 1988 federal law provided
that the Bands and local agencies should
receive up to 16,000 af of water annually, in
addition to that available from the river.

Parties to the settlement have yet to agree
on how the water should be developed, how
much it should cost, and who should pay for
it. While several proposals have been put
forth by the settlement parties and others, res-
olution of issues has not yet been accom-
plished.

In a December 19, 1996, speech to the
Colorado River Water Users Association,

---------------------------------------------------------------

Secretary of Interior Bruce Babbitt indicated
the federal government's concern with the
lack of progress on implementation of the
1988 settlement act. Secretary Babbitt stated
that the federal government will continue to
work with California’s Colorado River stake-
holders in effecting a settlement to San Luis
Rey water rights, which he sees as key to
advancing issues of interest to California on
the river.

4.3 DEMAND MANAGEMENT

Demand management, or water conserva-
tion, is frequently the lowest-cost resource
available to the Authority and its member
agencies. Therefore, it will play a major role
in any water resources mix. The 1993 Water
Resources Plan projected that the implemen-
tation of existing and proposed statewide
BMPs would produce water savings of 70,000
af/yr by the year 2010. By comparison, the
1993 Plan assumed a 2010 combined yield of
65,000 af/yr for recycled water and ground-
water projects. To meet the 1993 Plan’s water
savings goal, the Authority has developed an
aggressive water conservation program.

Projected conservation savings are based
on results from the CWA-MAIN computer
model. Table 4-2 provides a breakdown of
sectoral water demand with expected conser-
vation from 1995 to 2010.

4.3.1 Description

The objectives of the Authority’s water
conservation program are to eliminate waste-
ful water use practices, develop information
on current and potential conservation prac-
tices, and implement conservation measures
in a timely manner. The scope of the program
is described in the Authority’s Urban Water
Management Plan (December 1995). Major
achivities include active participation in the
development and implementation of
statewide BMPs, participation with member
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agencies and MWD in research and develop-
ment activities, and implementation of public
information and education programs. Table
4-3 provides a list of urban BMPs that have
been implemented by the Authority and its
member agencies.

4.3.2 Issues
Revenue Impacts

As a potential resource, water conserva-
Hon sometimes suffers from the perception
that it reduces commodity-based rate rev-
enues. Over the long-term, however, conser-
vation measures serve to defer or limit rate
increases by reducing the region’s need for
other, more expensive water supplies. The
cost of water conservation measures ranges
from $50 to $400/af. Most measures cost less
than $300/af, far less than the cost of most
other local supplies. When financial incen-
tives from MWD are included, the cost of
these measures to the Authority and its mem-
ber agencies is even lower.

Demand Hardening

“Demand Hardening” refers to the dimin-
ished ability of customers to reduce their
water demands

such as taking shorter showers, save less
water after efficient water technology is
installed. Even though demand hardening
does occur, long-term conservation measures
still play an important role in reducing the
severity of supply shortages. By lowering
normal-year demands, demand management
measures result in higher carryover storage
for use during shortages. Also, some studies
suggest that customers who have practiced
long-term conservation techniques may be
more willing to reduce demands during a
shortage, and may be able to do so with less
disruption to their normal lifestyles and for
business operations.

Indoor/Outdoor Use

In designing conservation programs it is
useful to know where water is being used so
that measures to reduce consumption can be
appropriately targeted. One way to analyze
how much water is being used indoors is to
compare water use in a given area with
sewage flows for that same area. Sewage flow
levels were compared to water consumption
for both the City of San Diego’s Metropolitan
Wastewater Department (MWWD) and the

FIGURE 4-2
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TABLE 4-3

Best Managemnt Practices For Urban Water Conservation in California

SDCWA
Practices Implementation Schedule
1. Interior and exterior water audits and incentive Implemented.
programs for single-family residential, multi-family
residential, and governmental /institutional customers.
2. Plumbing, new and retrofit. Implemented.
a. Enforcement of water conserving plumbing Authority sponsored
fixture standards including requirements for legislation adopted.
ultra-low-flush (ULF) toilets in all new construction
beginning January 1, 1992.
b. Support of state and federal legislation prohibiting Implemented.
sale of toilets using more than 1.6 gallons per flush.
c. Plumbing retrofit. Implemented.
3. Distribution system water audits, leak detection and Implemented.
repair.
4. Metering with commodity rates for all new connections. Implemented.
5. Large landscape water audits and incentives. Implemented.
6. Landscape water conservation requirements for new Implemented.
and existing commercial, industrial, institutional,
governmental and multi-family developments.
7. Public information. Implemented.
8. School education. Implemented.
9. Commercial and industrial water conservation. Implemented.
10. New commercial and industrial water conservation. Implemented.
11. Conservation pricing,. Implemented.
12. Landscaping water conservation on new Implemented,
and existing single-family homes.
13. Water waste prohibition. Implemented.
14. Water conservation coordinator. Implemented.
coordinator.
15. Financial incentives. [mplemented.
16. Ultra-low-flush toilet replacement. Implemented.
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City of Oceanside
(Figure 4-2 and
Figure 4-3). These two
agencies were selected
because of the ability

FIGURE 4-3

City of Oceanside Sewer Flow Totals
and M&I Water Use Totals

to overlay the sewer 30,000
service areas on the .. 25,000
water agency service i 20,000
: i
areas s:& thata faf.rly 4"':5 15,000
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O 1

could be made. < 990

In both cases, the 5,000
analysis showed
much greater elastici- FY 91

ty in water consump-
tion than in sewage

B Oceanside Flow Tatals

FY a2

FY 23
Year

B Oceanside Mé&I Totals

FYs4 FY 95

flow. For instance,
between fiscal years
1992-96 MWWD showed a 5 percent increase
in sewage flows. However, during the same
period, total water consumption for the
MWWD service area increased by nearly 19
percent. Therefore, while sewage flow infor-
mation can play an important role in analyz-
ing consumption of water for purposes that
result in sewage flows, its role in projecting
total water demands is limited. This analysis
also points to the importance of continuing
the Authority’s landscape water conservation
programs that target outdoor water use
where the elasticity is concentrated.

4.3.3 Opportunities
Potential Conservation

Projections of water savings provided by
this Plan are based upon the best currently
available information. These projections tend
to be conservative, so as not to underestimate
the total demand requirement for which
future water must be supplied. As more infor-
mation becomes available, the projected sav-
ings will be revised. The Authority is active in
programs that will identify future water con-
servation opportunities, such as a clothes
washer rebate program that provides incen-
tives for installing water-saving washing

machines. Projected water savings and effec-
tiveness are based on industry standard
methodologies for calculating savings, as
defined by the California Urban Water
Conservation Council (CUWCC). The
Authority assists the CUWCC in conducting
pilot programs and analyzing ways to
increase the accuracy of savings calculation
methodologies.

Current levels of effort by the Authority
and its member agencies are projected to
result in water savings of almost 82,000 af/yr
by 2015 (Table 4-4). This conservation target
is appropriate for the current staffing and
funding levels set by the Board. Additionally,
this target coincides with the availability of
member agency and MWD matching funds.
Some of the BMPs that are not quantified in
Table 4-4, such as public information and
school education, do not directly result in
water savings. These BMPs instead resultin a
decision by a water user to take an action that
will result in savings. For example, a water
user may learn about the availability of show-
erheads through a public information pro-
gram, but water will not be saved until the
user installs a water saving showerhead,
available through the plumbing retrofit pro-
gram. To avoid double counting, the projected
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savings from the showerhead is reflected only
in the plumbing retrofits BMP. Table 4-4 has
other BMPs that are not quantified because
there are no reliable estimates of savings
available at this time. An example of this type

mentation could be decreased. A decreased
level of effort could provide small short-term
budgetary savings, but would also result in
lost short-term and long-term water savings.
Lost water savings would mean increased

of BMP is the new commercial /industrial /
institutional program. Once reliable savings
estimates are available, they will be used to

revise the conserva-

reliance on other, more expensive water
sources, such as imported water, recycled
water, or groundwater. Additionally, match-

tion estimates.
Estimates of sav- TABLE44

ings presented in Potential Water Conservation Savings Through 2015
T ased

ah.lec:"i mfb g 3 2000 | 2005 | 2010 | 2015
;f:rro;e ; ':'nlf‘ OFSaVINgS | Best Mgt. Practice (AF) (AF) (AF) (AF)

tom implementation; | rre NG RMPS i
of various conserva- Residential Audi 200
PR which esi E.nh.a Aundits 700 700 700
is a different method Plumbing Retrofits 8675 |12,600 (16,600 | 20,600
of calculaton from Main Line Leak Detection 8,500 14,150 19,600 19,600
that used by CWA- Metering -~ - —1 -1
MAIN as reflectedin | Large Landscape Audits 2,600 | 2,800 | 3,000 3,000
E;‘i‘:hz'i The fact Landscape Design 700 | 1050 | 1,400 | 1,800

at the aggregate R ;
savings levels for 2010 Public Inf. _ts i ; - -
and 2015 as calculated = Brmifmn i T ¥ 1
through both meth- School Education - -1 = | =1
ods are very similar Commerdial /Industrial I,Dgﬂ 1,[}30 1,080 l,ﬂ'ﬁﬂ
indicates that there is New Commerdal /Industdal - — =1 1
a significant level of Conservation Pricing =3 X ) 5
confidence that those | Regidential Landscape 900 900 900 900
long range té}rfn}ecnﬂns Waste Prohibition =1 =X =1 =1
E;ii?;atﬂe savings Conservation Coordinator ! -1 -1 =1
levels refieﬂed on Financial Incentives - BN - —
Table 4-3 are included ULFT Incentives 13,734 19,758 25,764 31,770
only for comparison Subtotal 36,889 |53,038 |69,044 | 79,450
purposes. The 53'1"1“55 PROPOSED BMPS
estimates on Table 23 | Appliance Efficient Standards o [ 250 | s00 | 1,000
are used for all fore- -
cast purposes in this Clothes Washer Incentives 120 240 600 1,000
Plan. ' Car Wash Retrofits 0 250 500 500
Alternative levels Subtotal 120 740 1,600 2,500
of water conservaton Total 37,009 53,778 70,644 81,950
effort are available to ;
- Mot Hfied.

the Authority. The 5 Q:’mm aip M
rate of BMP imple-
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ing funds from MWD and local agencies
would be lost.

Conservation measures could also be
maore aggressively implemented. This alterna-
tive would require increased short-term
expenditures, but would also result in water
savings being achieved sooner and, conse-
quently, the realization of greater long-term
savings. Due to uncertainty about evolving
technology, however, it is difficult to project
accurately what level of savings could be
achieved through this increased level of
effort.

One option for increasing the level of
water savings is to implement mandatory
conservation measures, such as retrofit-on-
resale ordinances. These ordinances typically
require that water-efficient plumbing fixtures
(toilets, showerheads, and faucets, for exam-
ple) be installed as a condition of the sale of
real property. Because of previous efforts with
showerhead installations, most of the poten-
tial for future water savings to be realized by
such an ordinance in the Authority’s service
area would be from installation of ultra low
flush toilets (ULFTs). The cities of Del Mar
and San Diego already have such ordinances.
The Authority will continue to support leg-
islative efforts to enact similar ordinances.

Although 54 percent of the Authority’s ser-
vice area is operating without the benefit of a
retrofit ordinance, the region is on track to
achieve a comparable level of water savings as
if the entire service area were subject to a retro-
fit ordinance. California’s water conservation
goal is based on a level of water savings equal
to that which would be achieved through a
statewide retrofit-on-resale ordinance. The
Authority’s conservation savings is presently
running within 7 percent of its proportional
share of the statewide goal. Should the current
level of water conservation funding be sus-
tained, the Authority will be at or above its
statewide conservation targets beginning in
1998 and extending through the 2015 horizon
vear for this Plan.

..............................................................

The role of conservation pricing was also
considered in projecting demands. The base-
line forecast assumptions used in projecting
demands in this Plan include demand redue-
tions resulting from retail conservation pric-
ing changes through 1990. The CWA-MAIN
computer model used to calculate demands
also includes assumptions concerning pricing
and demand in the post- 1990 period. It
assumes that a 10 percent increase in price
would translate into a 0.91 percent decrease
in average single-family household water use.

As noted above, the Authority conducts
pilot programs to evaluate the savings and
cost effectiveness of potential conservation
measures. When measures are proven to be
cost effective, the level of implementation is
increased. Additionally, there is potential to
accelerate the implementation of current pro-
grams. Accelerating the programs simply
means the savings from the programs will be
realized sooner than currently projected. The
amount of savings available from conserva-
tion programs is finite during the planning
horizon of this Plan.

4.4 RECYCLED AND REPURIFIED WATER

Recycled water currently accounts for a rel-
atively small share of the area’s local water
resources. However, this source will play an
increasingly important role as projects current-
ly under design or construction begin produc-
tion.

441 Description

Water recycling is the treatment and disin-
fection of municipal wastewater to provide a
water supply suitable for reuse. Non-potable
reuse is the term applied to recycled water
used for non-drinking water purposes.
Examples range from landscape irrigation to
recreational impoundments. Agencies in San
Diego County use recycled water to fill lakes,
pands, and ornamental fountains; toirrigate
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parks, campgrounds, golf courses, freeway
medians, community greenbelts, school athletic
fields, food crops, and nursery stock; to control
dust ar construction sites; and to recharge
groundwater basins. Recycled water can also
be used in certain industrial processes and for
flushing toilets in non-residential buildings.

In 1995, 17 recycling projects added more
than 8,600 af of recycled water to the area’s
local supplies. Approximately one-half of this
water was used for landscape irrigation and
other municipal and industrial uses; the
remaining half was used for groundwater
recharge. These existing projects are ultimately
expected to produce up to 12,400 af of recycled
water annually.

Ome significant change that has occurred
since the publication of the 1993 Water
Resources Plan is the emergence of water repu-
rification, a form of indirect potable reuse, asa
potential resource option. Water repurification
is the treatment of recycled water to a level
suitable for augmentation of the drinking
water supply. The City of San Diego, with sup-
port from the Authority, is studying a project
that would produce up to 15,000 af of repuri-
fied water annually. Under the project propos-
al, 20 million gallons per day (mgd) of recycled
water from a City of San Diego recycling plant
would be treated using state-of-the-art technol-
ogy; including microfiltration and reverse
osmosis. The repurified water would be deliv-
ered to a local surface reservoir, where it would
reside for a period of time and blend with local
runoff and imported water. The blended water
would then be withdrawn by the City on
demand, filtered, disinfected, and supplied to
customers through the City’s treated water dis-
tribution system.

4.4.2 Issues
Economic and Financial Considerations

The cost of providing recycled water has
traditionally been a barrier to project imple-
mentation. The construction of treatment facili-
ties and recycled water distribution systems
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can be expensive, 2 situation which is com-
pounded by the seasonal nature of recycled
water demands. Recycled water demands tend
to peak during the hot summer months and
drop off during the winter months when land-
scape irrigation demands are low. Projects that
serve a large proportion of irrigation demands,
like the majority of the projects in the
Authority’s service area, often utilize only half
of their annual production capacity due to
these seasonal demand patterns. The costs of
these projects tend to be higher than those of
projects that serve year-round demands, since
the project facilities must be sized to accommo-
date seasonal peaking. Projects that serve most-
ly irrigation demands also tend to have less sta-
ble revenue bases, since irrigation demands are
heavily influenced by hydrologic conditions.

The costs of projects proposed in the
Authority’s service area vary widely, ranging
from $300 to $1.200/af. Variations in project
costs can be atiributed to many factors, includ-
ing differences in existing treatment capacities
and processes, differences in the location of
treatment facilities in relation to recycled water
markets, and differences in recycled water
demands.

To be perceived as financially feasible, a
project’s benefits must offset or exceed its asso-
ciated costs. Project benefits can take the form
of: (1) revenues from the sale of recycled water,
(2) increased supply reliability, (3) increased
control over the cost of future water supplies,
(4) avoided treatment, storage and conveyance
costs, and (5) Authority and MWD financial
incentives. Uncertainty regarding the value of
these benefits can, by hindering an agency’s
ability to determine the financial feasibility of
project, serve as a significant barrier to project
development.

Uncertainty regarding future MWD rate
increases and the long- term availability of
MWD incentives may, for example, cause agen-
cies to defer the implementation of projects
with unit costs higher than the current
MWD/ Authority combined water rate. A lack




of information regarding the value of increased
supply reliability and uncertainty regarding the
impact of local resource development on MWD
drought allocations can also complicate an
agency’s decision-making process and lead to
the deferral of cost-effective projects.

Water Quality

Water quality is another si gnificant issue,
particularly in the Authority’s service area.
MWD's deliveries to the Authority consist pri-
marily of Colorado River water (CRW), which
has a high salinity content, expressed in terms
of total dissolved solids (TDS). The TDS con-
tent of Colorado River water is more than 700
milligrams per liter (mg/L). By comparison,
the TDS content of State Project water ranges
from 250 to 350 mg /L.

Excessive salinity in the water supply
causes damage to water-using equipment and
appliances. A 1988 report titled Estimated
Economic Impacts of Salinity of the Colorado
River, prepared for the Bureau of Recycling,
estimated that annual damages to households
receiving high proportions of Colorado River
water ranged from $87 to $146 per household.
Projected to the San Diego region, this would
result in annual salinity damages of between
$78 million and $130 million. Excess salinity
also increases the cost of production of irri-
gated agriculture and may decrease crop
yield.

High TDS source water poses a special
problem for recycling facilities because con-
ventional treatment processes are designed to
remove suspended, but not dissclved, parti-
cles. TDS removal, or demineralization,
requires an advanced treatment process,
which can significantly increase project costs.

Residential use of water typically adds
250 to 300 mg/L of TDS to the wastewater
streamn. Self-regenerating water softeners can
add another 60 to 100 mg/L. If an area
receives a water supply that has a TDS of
more than 700 mg/L, and residents add 300
mg/L or more through normal use, the recy-

cling facility will produce recycled water with
a TDS concentration of 1,000 mg/L or higher.
This greatly limits the recycled water’s poten-
tial uses and marketability, particularly for
agricultural purposes, because certain crops
and nursery stock cannot be irrigated with
high-TDS water.

Public Acceptance

Water recycling and reuse have increased in
California over the past two decades, and
many public opinion surveys and research
papers point to growing public acceptance of
water recycling for all non-potable uses. The
public is less familiar with water repurifica-
Hon, since it is a relatively new concept in
California. Increased public understanding
and acceptance of the repurification process
will be key to the success of any water repu-
rification project.

4.4.3 Opportunities
Financial Incentives

Both MWD and the Authority offer finan-
dal incentives to encourage the development of
cost-effective water recycling projects. MWD
administers two incentive programs: the Local
Projects Program (LPP) and the Groundwater
Recovery Program (GRF). The LPF, established
in 1982, provides financial incentives of
$154/af for recycled water projects. The GRP,
established in 1991, provides sliding scale
incentives of up to $250/af for projects that
recover and treat contaminated groundwater.

 To qualify for funding under either program, a

project must reduce demands on MWD and
have a unit cost greater than MWD's basic
treated water rate (currently $426/af). To date,
MWD has entered into 53 LPP and GRF agree-
ments, 16 of which are for projects in the
Authority’s service area. The ultimate yield of
the 16 LPP and GRP projects in the Authority’s
service area is approximately 41,000 af/yr.
MWD has proposed replacing the LPP and
GRP with a single incentive program called
the Local Resource Program (LRP). The pro-
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posed LRP would provide sliding scale incen-
tives of up to $250/af and could be used to
fund both recycling and groundwater recovery
projects. MWD has not yet adopted the LRE,
although the MWD Board has authorized the
voluntary conversion of existing LPP projects
to the terms of the proposed LRP. MWD is cur-
rently evaluating revisions to the proposed
LRP in light of new, lower demand projections.
Possible revisions to the LRP include: (1) the
establishment of local resource development
targets which could effectively limit the num-
ber of LRP agreements MWD would enter into
during any one year and (2) the development
of project selection criteria. These potential
revisions to the LRP create significant uncer-
tainty for agencies that are developing local
projects, but have not yet entered into LPP or
GRP agreements.

The Authority established the Reclaimed
Water Development Fund (RWDF) in 1991 to
supplement MWD's LPP. The RWDF provides
sliding scale incentives of up to $100/af for
recycled water projects that offset demands on
the Authority and demonstrate a finandal
need. A project is assumed to have a financial
need if its cumulative expenses exceed its
cumulative revenues. Once a project reaches a
financial “break-even” point, its eligibility for
RWDF incentives ends. Projects are eligible to
receive RWDF incentives for up to 25 vears;
however, most projects will break-even long
before then. To date, the Authority has entered
into RWDF agreements for nine projects with a
combined yield of almost 30,000 af /yr.

Federal and State Funding

The U.S. Bureau of Reclamation’s
{Bureau’s) Title XVI Grant Program is a new,
and potentally significant, source of funding
for certain water recycling and groundwater
recovery projects. Title XVI of Public Law 102-
575 authorizes the Bureau to fund up to 25
percent of the capital cost of several California
water recycling projects. Included is the San
Diego Area Water Reclamation Program, 2
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regional program serving portions of the
Authority’s southern and central service area.
To date, the Bureau has provided more than
515 million in grant funding for the San Diego
Area Water Reclamation Program. Title XVI
was recently amended to include grant autho-
rizations for sixteen additional recycling pro-
jects in California and other western states,
The expanded Title XVI includes grant autho-
rizations for the City of Oceanside’s Mission
Basin Desalter and the North San Diego
County Area Water Recycling Project, a region-
al project serving the northern coastal area.

Water recycling projects are also eligible for
low-interest loans from the State Revolving
Fund (SEF) and the Water Reclamaton Loan
Program (WRLP). Several of the existing recy-
cling projects in the Authority’s service area
have secured construction funding through
these programs. Funds approved by the voters
in 1984 and 1988 for these loan programs have
largely been expended. However, as discussed
in Section 3.4.2, Proposition 204, approved by
state voters in November 19956, will infuse new
funding into these programs. SRF funds are
matched by federal Clean Water Act monies on
a 5:1 basis (i.e., five federal dollars for each
state dollar) and may be used to fund both
wastewater treatment and water recycling pro-
jects. WRLP funds are earmarked exclusively
for recycling projects.

Advances in Regulatory Approval

As recycled water projects have developed
long and successful operating histories, regula-
tory agency concerns have been allayed. The
San Diego Regional Water Quality Control
Board (RWQCB) and the County Department
of Environmental Health, the two agences in
San Diego County with primary regulatory
authority over recycling projects, are both high-
Iy supportive of local recycling efforts. Progress
continues to be made on the last two “fron-
tiers”: groundwater recharge for potable reuse
and surface water injection for potable reuse.
Potable reuse projects in Orange County (the



Orange County Water District’s groundwater
recharge project) and San Diego County (the
City of San Diego’s water repurification pro-
ject) are proceeding cautiously with rigorous
uversight from the California Department of
Health Services (DHS) and the local RWOCBs.
DHS has stated that the water repurification
project "represents a logical pxtension of
California’s exishing water resources manage-
ment strategy.”

merensed Leoel of Public Acceptance

To address questions about water repurifi-
cation, the Authority and the City of San Diego
initiated a comprehensive information-gather-
ing project to identify specific issues of concern.
Information was developed through public
opinion research, focus groups, and interviews
with community leaders. In addition, a at-
zen's review committee was convened that
mcluded representatives from a broad range of
community, environmental, medical, business,
biotech, and recreational organizations. The
Repurified Water Review Committee (RWRC)
met over a period of five months to examine
issues associated with repurified water. In their
final report, RBWRC members concluded that
repurified water is a suitable supplement to the
San Diego region’s water supply and that addi-
tional planning, economic, and environmental
studies should proceed. These and other Fubli‘c
information efforts contribute to increased pub-
lic understanding and acceptance of repurified
waler as an important new supply source lor
the 5an Diego region.

Potential Projects

Agendes within the Authorily’s service
area have identified more than 2{) potential
recycled or repurified water projects with a
combined yield in excess of 53,000 af. Seven of
these projects, representing an annual yield of
33 400 af, are currently under design or con-
struction. Three additional projects are in the
environmental review phase. The remaining
projects are either at the conceptual or prelimi-

nary planning stage or have significant unze-
solved issues which may allect their technical
or financial {easibility. Figure 4-4 shows the
location of existing and potential recyeled and
repurified water projects in the Authority’s ser-
vice area. Table 4-5 shows potential recyeled
and repurified water development in the
Authority’s service area by the year 2005 The
projections assume the continued operation of
existing projects and the development of those
ten new projects for which a sufficient level of
planning has been completed to allow an
assessment of their feasitulibg. The ten future
projects have an assodated vield of 42,600 af.

4.5 GROUNDWATER

Agencies within the Authonity's service
area currently use about 13,550 af of ground-
water annually. Private well owners also draw
on local basins for their water supplies. The
amount of groundwater pumped by private
wells is-suspected to be significant, bul has not
yet been accurately quantified. The 1993 Water
Resources I'lan projected the development of
15,000 af /yr of additional groundwater sup-
plies by 20010 Recent efforts at project develop-
ment by member agencies and others suggest
that the potential for local groundwater devel-
opment is more than double the level envi-
sioned in the 1993 Plan.

4.5.1 Description

Groundwater supplies in the Authority’s
service area are himated by both the geology
and the semi-arid hydmlogic conditions of the
region. Narrow river valleys with shallow allu-
vial deposits are characteristic ol many of the
more productive groundwaler basins. Qutside
of these alluvial basins, much of the geology
consists of fractured arystalling bedrock and
fine-grained sedimentary deposits that are gen-
erally only capable of yielding small amounts
of groundwater to domestic wells. One notable
exception is the San Diego Farmation, located
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FIGURE 44
Existing and Planned San Diego Area Water Recycling Projects
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TABLE 4-5
Potential Recycled and Repurified Water Development Through 2015
2000 2005 2010 2015

Agency (AF) (AF) (AF) (AF)
EXISTING PROJECTS
Buena SD 300 300 3 300
Carlsbad MWD 2,100 2,100 2,100 2,100
Encina WA 165 165 165 165
Fairbanks Ranch 200 200 200 200
CSD1
Fallbrook PUD 850 850 850 850
City of Oceanside 300 300 300 300
Otay WD 1,000 1,450 1,450 1,450
Padre Dam MWD! 615 615 615 615
Pendletonl 3,400 3,400 3,400 3,400
Ramona MWD! 1,000 1,100 1,200 1,200
Rancho Santa Fe 220 220 220 220
CsDt
City of San Diego 800 1,100 1,100 1,100
San Diego Wild Animal Park! 20 20 20 20
Valley Center MWD! 225 275 275 275
Whispering Palms 205 205 205 205
CsDt

| Subtotal 11,400 12,300 12,400 12,400
FUTURE PROJECTS e
Carlsbad MWD - 2,800 4,600 5,600
City of Escondido - 2,800 2,800 2,800
Otay WD ' - - 2,100 2,600
Padre Dam MWD 850 900 900 900
Rincon Del Diablo MWD - 400 400 400
City of San Diego? 4,350 22,700 24,200 700
San Elijo JPA 1,600 1,600 1,600 1,600
Vista ID - 000 1,000 1,000
Subtotal 6,800 32,200 37,600 42 500
Total 18,200 44,500 50,000 55,000
! The Authority’s demand projections alresdy secount for this project: therefore, the project yield Is not considersd & “rew” local supply,
% Includes 15,000 4§ of repurified water
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in the southwestern portion of the county. This
large and complex aquifer shows special
promise as a recycled water storage and brack-
ish groundwater reservoir; however, additional
hydrogeological investigations must be com-
pleted before the aquifer’s groundwater devel-
opment potential can be fully determined.
Figure 4-5 shows the location of regionally sig-
nificant groundwater basins in the Authority’s
service area.

Although groundwater supplies are less
plentiful in San Diego than in some other areas
of Southern California, such as the Los Angeles
Basin, sufficient undeveloped supplies exist to
help meet a substantial portion of the region’s
future water needs. Agencies within the
Authority’s service area have identified more
than a dozen potential groundwater recovery
projects with a combined annual yield in excess
of 50,000 af. The potential projects fall into
three categories:

Grounduwater Extraction and Disinfection Projects

These projects are generally located in
basins with higher water quality levels, where
extracted groundwater requires minimal treat-
ment for use as a potable water supply. The
unit cost of water produced from simple
groundwater extraction and disinfection pro-
jects is usually quite low and rarely exceeds the
cost of imported water. Because most of the
higher quality groundwater within the
Authority’s service area is already being fully
utilized, a relatively small amount of this “least
cost” groundwater is available for the develop-
ment of new supplies. Nevertheless, several
agencies in the Authority’s service area have
identified potential extraction and disinfection
projects. These projects include the initial phase
of the proposed Tia Juana Valley County Water
District's San Diego Formation groundwater
project and several projects planned in the El
Monte Basin. The average unit cost of ground-
waler extraction and disinfection projects pro-
posed within the Authority’s service area is
approximately $300/af.

Brackish Groundwater Recovery Projects

Brackish water is typically found in basins
which have been impacted by imported water
irrigation or by seawater intrusion resulting
from the overdraft of coastal basins. Brackish
groundwater recovery projects use desalination
technologies, such as reverse csmosis (RO), to
treat extracted groundwater to potable water
standards. The City of Oceanside’s Mission
Basin desalter is an example of a brackish
groundwater recovery project, as is the
Sweetwater Authority’s proposed demineral-
ization facility. Unit costs for brackish ground-
waler recovery projects are considerably higher
than those for simple groundwater extraction
projects due to the projects” more extensive
treatment requirements and brine disposal
needs. The unit costs of brackish groundwater
recovery projects proposed within the
Authority’s service area range from $530 to
$620/af.

Groundwater Recharge and Recovery Projects

Recharge projects improve groundwater
basin yields by supplementing natural
recharge sources with potable or recycled
water. The City of San Diego’s proposed San
Pasqual groundwater project and the proposed
Fallbrook Public Utility District/Camp
Pendleton conjunctive use project are exam-
ples. The unit costs of groundwater recharge
and extraction projects proposed within the
Authority’s service area range from $730 to
$1,020/af.

4.5.2 Issues
Economic and Financial Considerations

Like recycled water projects, groundwater
recovery projects can be costly to construct and
operate. However, because treated groundwa-
ter is suitable for all potable uses, groundwater
recovery projects face less variation in demand
and do not require the construction of separate
distribution facilities. Projects dependent on
natural recharge sources, such as surface
runoff, can be affected by hydrologic condi-
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tions and therefore provide less supply
reliability than recycled water projects. Projects
which use recycled water as a source of
recharge are, however, highly reliable,

Institutional and Regdatory Issiies

Institutional and water rights issues can
be another obstacle to project development.
Eecause most basins contain multiple water
agencies, water rights is a potential concern.
Agencies are often reluctant to implement
groundwater development projects unless
jurisdictional and water rights issues are
resolved. Frequently, this reluctance stems
from the ability of adjoining agencies and
property owners to benefit from the ground-
water project without sharing in the project
costs.

Uncertainty over future regulatory
requirements can pose another barrier to pro-
ject development. When developing facilities
and compliance plans for groundwater
recharge projects, agencies must take into
account proposed or potential regulatory
changes. Regulations for which changes are
expected over the next decade include (1)
state and federal drinking water standards,
(2) federal storm water regulations, and (3)
DHS groundwater recharge regulations.

Environmental Constraints

Environmental issues common to many of
the groundwater projects proposed within the
Authority’s service area include: (1) potential
impacts from groundwater pumping to
endangered species or groundwater-depen-
dent vegetation and (2) impacts to other local
pumpers. Such impacts may occur if a project
results in seasonal or long-term increases in
the depth to groundwater. Although potential
environmental impacts can generally be miti-
gated, mitigation costs can reduce the finan-
cial feasibility of a project. Brine disposal
requirements for brackish groundwater
recovery projects can also be a constraint for
projects sited in inland basins.
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4.5.3 Opportunities
Potential Projects

Local groundwater development efforts
have increased significantly since the publica-
tion of the 1993 Water Resources Plan. Agencies
within the Authority’s service area have identi-
fied 15 potential groundwater development
projects; eight are considered to be far enough
along in the planning process to support a fore-
casted future yield. These eight projects, pre-
sented in Table 4-6, range from simple extrac-
tion and disinfection projects to more highly
involved projects incorporating recycled water
recharge, extraction, and demineralization. One
of the projects, the City of Oceanside’s dem-
ineralization fadlity, is an expansion of an
existing brackish groundwater recovery pro-
ject. The other seven projects would construct
new facilities.

Current conceptual planning efforts indi-
cate that other potential projects in the
Authority’s service area, not identified herein,
may be implemented. These projects will be
monitored by the Authority for possible inclu-
sion in the next Plan update, Based on the cur-
rent level of effort and planning status of
potential groundwater development projects,
and assuming the continued availability of
MWD incentives described in Section 4.4.3,
this plan foresees the development of 34,400 af
of additional groundwater supplies by the year
2015.

4.6 SEAWATER DESALINATION

Desalinated seawater is widely used as a
potable water supply and is sometimes
described as the ulimate solution to Southern
California’s water supply shortfall. In some
areas of the world, such as the Middle East,
desalinated seawater represents the primary
source of potable water. Large-scale desalina-
tion projects are relatively uncommon in the
United States, due to their relatively high unit
costs. Nevertheless, for coastal areas such as



TABLE 46
Fotential Groundwater Development Through 2015
2000 2005 2010 2015

Agency (Groundwater Basin) (AF) (AF) (AF) (AF)

EXISTING PROJECTS!

Camp Pendleton (San Juan and Lower 4,400 4,400 4,400 4,400

Santa Margarita Basins)?

Helix WD/ Lakeside WD/Riverview WD 2,050 2,050 2,050 2,050

(El Monte Basin)

City of Oceanside (Missicn Basin) 2200 2200 2,200 2,200

Ramona MWD (Santa Maria Basin) 200 200 200 200

Sweetwater Authority 2,000 2,000 2,000 2,000

(Lower Sweetwater Basin)

Yuima MWD (Palajand Pauma Basins) 2,700 2700 2,700 2,700

Subtotal 13,550 13,550 13,550 13,550

EUTLURE PROJECTS

FPUD/Camp Pendleton 0 2,000 4,000 6,000

(Lower Margarita River Basin)

Helix WD/ Lakeside WD/Riverview WD 800 L6030 2400 2,400

(El Monte Basin)

Citv of Oceanside (Mission Basin) 4.900 4900 4,900 4900

Padre Dam MWD (Santes Basin) 0 1,700 3,400 3,400
| ity of San Diego (San Pasqual Basin) 500 2,000 4,000 8,000

San Dieguito Valley Task Force 0 2,000 4,000 4,000

(San Dieguito Valley)

Sweetwater Authority (Lower 1.850 3,700 3,700 3,700 ~ M

Sweetwater Basin/San Diego Formation)

Tia Juana Valley CWD 500 1,000 1,500 2,000

(Tiuana Valley /San Diego Formation)

Subiotal [ 8,550 18,500 27,500 34 400

TOTAL ' 22,100 32,450 41,450 47,950

I vieabD currently pl.f:mps approximately 14,000 af/yT of groundwater from the Warmer Basin, which it stores in Lake Henshaw,

This yield is reflected in the estimated 60,000 af /'y of existing local surface water supplies,
2 Camp Pendleton t:.-'piica]i:.r purnips T80 af /vt of groundwater. The difference, 3,400 af/yr, i5 assumed o originate Fom recycled
water recharged into the groundswster basin through percofation ponds.
[
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San Diego, seawater desalination must be con-
sidered in the development of any comprehen-
sive wjter resource management plan.

4.6.1 E}escripﬁnn

Processes commonly used for large-scale
seawatpr desalination fall into two general cat-
egoriesﬂ (1) thermal processes and (2) mem-
brane pmcesses Thermal processes use heat
to separate salt and other impurities from sea-
water, Membrane processes, such as RO, use
pressure to force seawater through a semi-per-
meable membrane. The membrane is construct-
ed of materials which will allow water mole-
cules, tlutm::t dissolved impurities, to pass
through Thermal facilities currently repre-
sent the largest volume of installed seawater
desalnfahﬂn capacity. However, these facili-
ties terid to be located in areas of the world
where fuel is inexpensive. As membrane tech-
nology continues to improve, RO is gaining
populeint}f as a less costly, more energy-effi-
cient dbsalma tion technique.

Over the last five years, the Authority has
closely studied the development of seawater
desalination facilities. Earlier studies evaluat-
ed both thermal and membrane processes
and concluded that RO would be the most
cost effective desalination technology for this
region| Subsequent studies focused on the
construction of an RO facility in conjunction
with the proposed repowering of the San
D1egﬂ (Gas and Electric South Bay Power
Plant. ﬂlahnugh the project was found to be
technically feasible, many of the benefits
anticipated from collocating the facility failed
to materialize. As a result, the study found
that environmental, regulatory, and cost
issues/combined to make desalinated seawa-
ter mgre expensive than other available water
resource options.

4.6.2 Issues

Ecpnomic and Financial Considerations
As with other water supply projects, cost
remains the primary barrier to project devel-
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opment. Despite recent advances in desalina-
tion technology, particularly in the area of
lower-pressure membranes, seawater desali-
nation remains a relatively-costly resource
option.

Depending on site-specific conditions,
such as the proximity of the desalination
facility to brine disposal facilities and the
product water distribution system, the esti-
mated unit cost of seawater desalination pro-
jects ranges from $1,200 to $2,000/af. This
makes desalinated seawater a less attractive
option than competing local resources, such
as recycled water and groundwater.

Environmental Constraints

Facility siting constraints can also actas a
barrier to project development. Given the
environmental sensitivity and land use
restrictions associated with most of the San
Diego County coastline, it is unlikely that
many large-scale desalination fadilities could
be sited along the coast. Coastal power sta-
tions are among the few sites along the coast-
line where large desalination facilities could
likely meet permitting and land use restric-
tions. Although desalination facilities could
be sited farther inland, the expense of pump-
ing seawater and brine concentrate over long
distances would add to the already high unit
Ccosts.

When siting facilities, agencies must also
consider the proximity of the site to existing
potable water distribution systems. For exam-
ple, the Authority’s distribution system is
located several miles from the coast. A large-
scale coastal desalination facility would likely
require a costly pipeline and pumping system
to move product water inland to the
Authority’s distribution system. Smaller
desalination facilities may be able to utilize
the local distribution system to serve users
along the coast.

Another significant issue affecting the
development of seawater desalination facili-
ties is disposal of the brine concentrate pro-



duced when fresh water is separated from
seawater. For a typical RO seawater desalina-
tion facility, the brine concentrate discharge
will have a salinity approximately twice that
of the source water. Should the concentrate be
discharged to the|ﬂcean, regulatory agencies
are concerned that the high salt concentration
could adversely ir pact the marine environ-
ment near the disrlliaxge point. Authority
studies conducted as part of the South Bay
project indicated that the salinity of the con-
centrate d.ischarg:% could be reduced by mix-
ing the discharge with another discharge
stream, such as treated wastewater or power
plant cooling watfzr,

4.6.3 Opportunities
Emerging Technologies

Desalinated seawater does not currently
appear to be a cost-effective resource option for
the San Diego region. Therefore, the 1997 Flan
update does not assume the development of
any large-scale seawater desalination projects
within the Authority’s service area by the year
2015. However, ongoing efforts to develop a
“breakthrough” desalination technology could
change this situation. One such potential break-
through technology is MWD's Seawater
Desalination Demonstration Project, which
seeks to lower desalination costs through the
use of aluminum vertical tube evaporator tech-
nology. _

Preliminary MWD design reports indicate
that the costs of this technology, if operated on
a large-scale, could be less than $600/af
{excluding post-treatment and distribution
costs). This cost estimate has not been verified
and assumes the availability of low-cost power
from a combined-¢cycle power plant. MWD is
currently operating a test unit to evaluate the
performance and cost of vertical tube evapora-
tor technology over a wide range of conditions.
If the data from the test unit show that the tech-
nology is tec:hrﬁcaily and economically feasible,
MWD plans to proceed with the design ofa 5
mgd demonstration project. One-half of the

design effort would be funded through interna-
tional research and development grant funds.
MWD plans to seek a suitable site and power
supply for the project, preferably somewhere
along the Southern California coastline.

Another potential breakthrough technology
is the capacitive deionization process recently
developed at the Lawrence Livermore National
Laboratory (LLNL). This process utilizes a
unique material called “carbon aerogel” to
enhance the performance of electrodes, which
remove dissolved ions from the source water.
Thus far, the capacitive deionization process
has only been demonstrated on a small scalein
the laboratory. A larger test unit is being con-
structed to further evaluate the technology.
Early estimates indicate that the cost of water
produced could range from $400 to $600/af.
However, these costs have yet to be practically
demonstrated. Toward that end, the City of
Carlsbad is developing a pilot plant to investi-
gate the feasibility of the capaditive deioniza-
tion process for use in large-scale brackish
groundwater and seawater desalting facilities.
This project, and other pilot projects based on
new desalination technologies, will be moni-
tored by staff for possible inclusion in future
updates to the Plan.

4.7 SUMMARY OF LOCAL WATER
SUPPLIES

The estimated costs, availability and policy
considerations for various local water resources
are presented in Table 4-7. The table does not
reflect all local projects which could potentially
be developed by 2015; rather, it reflects those
projects for which a sufficient degree of plan-
ning has been completed to allow an assess-
ment of their technical and financial feasibility.
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5.0 WATER TRANSFERS

Water transfers have emerged as one of the
Authority’s greatest potential resources out-
side of purchases from the Metropolitan Water
District of Southern California (MWD). A
transter proposal currently being evaluated
has the potential to result in an annual supply
of water comparable to the amount the
Authority purchased from MWD in 1994-95. If
a transfer of this magnitude were achieved, it
would fundamentally alter the relationship the
Authority has with MWD, which has been the
primary source of imported water throughout.
the Authority’s history.

Current studies will determine the feasibil-
ity of transferring up to 500,000 acre-feet per
vear (af/yT) from one or more water sources:
the Colorado River, Central California, or
Northern California. This amount of water
would meet more than half of the Authority’s
anticipated water demand in 2015. Delivering
this quantity of water from the Colorado River
would require either the significant enlarge-
ment or paralleling of the existing Colorado
River Aqueduct (CRA) or the construction of
separate conveyance facilities from Imperial
Valley to the Authority. Transfers from
Northern and Central California would utilize
State Water Project conveyance capacity.

This Plan presents an overview of various
types of transfers and evaluates transfers both
as a normal-year and dry-year supply source
using the same criteria as for other resource
optons.

5.1 OVERVIEW

Water transfers have until recently been
considered by the Authority primarily as a dry-
year supply. The 1993 Water Resources Flan
recommended transfers only as required dur-
ing a drought, for times when normal supplies
from MWD were curtailed. This recommenda-

Chapter 5

ton was based upon Authority experience
during the drought that ended in 1992, MWD
reduced deliveries to the Authority by as much
as 31 percent. The Authority purchased enough
transfer supplies from the State Water Bank to
reduce the severity of that cutback to 26 per-
cent. Using water bank transfers plus addition-
al local supplies, the Authority was able to
reduce the shortage to its member agencies to
20 percent.

Since 1993, market forces have created a sit-
uation where water transfers may be attractive
as a long-term supply, to be used during rior-
mal weather years as well as insuring against
droughts. The reasons for this include: passage
of the Central Valley Project Improvement Act
(CVPIA), increased interest in transfers from
parties such as MWD and Central Valley farm-
ers, Orange County Water District and Placer
County, and the discussions between the
Authority and the Imperial Irrigation District
(IID). Transfers are also a consideration in the
CALFED Bay-Delta process, being perceived as
a contributor to overall water efficiency and as
a way to supplement Delta through-flow.
Normal-year transfers could diversify the
Authority’s sources of imported water and
enhance overall supply reliability.

Water transfers typically involve purchas-
ing water during a spedfied period from an
agency or district that then reduces its water
use by that amount. The princple behind
transfers is that market forces may reallocate
water. Transfers are typically categorized into
the following types:

* Spot Transfers - Spot transfers make water
available for a limited duration (typically one
year or less) through a contract entered intoin
the same year that the water is delivered.

* Option Transfers - Option transfers are
multi-year contracts that allow the purchaser
to obtain a specified quantity of water at some
future date. They usually require a minimum
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payment for water even if the water is not
needed. For example, an agreement may
require water to be purchased one out of every
five years.

¢ Core Transfers - Core transfers make
water available through multi-year contracts

that convey a specific amount of water to the
purchaser each year.

* Storage Transfers - Storage transfers allow
the purchaser to place water into storage for
delivery at some time in the future.

» Water Exchanges - Water exchanges are
agreements between the purchasing agency
and selling agency that allow for the exchange
of water from one source for water from a dif-
ferent source.

Currently, the Authority is considering
transfer opportunities involving core transfers
and water exchanges. However, this Plan also
reviews and evaluates other types of transfers,
including spot transfers for dry years only.

Under the California Constitution, every
water user has a right only to the amount of
water which can be put to reasonable and ben-
efidal use. The California Water Code (Code)
empowers local agencies to sell water and to
serve as brokers between individual users
within their service area and potential buyers.

The Code includes statutory regulation on
both short-term and long-term water transfers.
Short-term transfers are for a period of one
year or less, and transfers meeting these crite-
ria are considered temporary changes. Long-
term transfers, i.e., more than one year, may be
approved by the State Water Resources
Control Board (SWRCB) when the transfer
would not result in substantial injury to any
legal user and not unreasonably affect fish,
wildlife, or other instream beneficial uses.
Long-term transfers cannot exceed seven
years, unless the transferring agency and
transferee agree to a longer period.

While not a new concept, water transfers
traditionally did not occur in California
because of significant legal, social, and institu-
tional barriers. A major constraint was the
requirement that local water agencies, and not
the transferor, have the opportunity to prevent
or veto the transfer. However, during the past
decade, state and federal laws were enacted to
encourage transfers, based upon the premise
that transfers can result in a more efficient use
of water. Three key laws are highlighted in
Table 5-1.

To gain better insight into the state of prac-
tice in water transfers, the Authority autho-
rized a study of recent fransfers in seven west-
ern states (Index of Western Water Transfers
1986-95, February 1996). The focus was on
transfers of more than 10,000 acre-feet (af)

TABLE 51
Recent Laws Affecting Transfers
YEAR LEGISLATION DESCRIPTION
1986 Water Transfer Act (state) Provides for coordinated assistance of the
Department of Water Resources and other state
agencies to accomplish voluntary transfers.
1986 “Katz Bill” (state) Diirects public water agencies to make unused
(AB 2746) capacity in their conveyance systems available for
transfers.
1992 Central Valley Project Permits transfers of Central Valley Project (CVF)
Improvement Act (CVFLA) water to areas outside of CVP service area.




----------------------------------------------------------

occurring during 1986 through 1995. Table 5-2
provides a list of these transfers and summa-
rizes key information about them.

One of the most striking results of the
study is how few permanent transfers involve
10,000 af or more. In California, this is proba-
bly due to statutory limitations. Results also
demonstrated a wide variability in the sale
price of water and indicated that the value of
water is highly site-specific.

5.2 WATER TRANSFER ISSUES

One of the most important issues for any
potential intrastate transfer is the inability to
negotiate directly with the user of the water.
Most California irrigators receiving surface
waters have a contract specifying an amount
of water to be delivered to them for beneficial
use on their property. The actual water right is
most often held by the water district or yet
another agency that delivers water to the dis-
trict. This is different from laws in states such
as Arizona and Colorado, where rights are
often held by the user and are severable from
the land.

Other major issues for successful transfers
are the level of compensation paid to the trans-
ferring party, environmental considerations,
water quality, and the avoidance of potential
harmful impacts to third parties. Third party
impacts can be economic or social harm relat-
ed to the transfer of water out of a region. For
example, farmers who fallow lands to transfer
water may have a harmful impact on farming-
related businesses that produce or sell farming
equipment, supplies, fuel, etc.

While all of these issues are important, the
primary focus of the Authority’s initial review
of potential transfers is on costs, the reliability
of the supply, and the quality of the water
delivered. When comparing transfer options
from various sources, it is also important to
review the rights attached to the water. This
has a direct bearing on the reliability of the
transfer source and is an especially important
consideration when reviewing long-term

---------------------------------------------------------------

transfers for delivery during normal weather
years. Although a thorough discussion of
water rights is beyond the scope of this Plan,
some generalizations can be made to illustrate
this consideration.

Water Rights Considerations

Intrastate transfers of Colorado River
water are considered the best potential source
for long-term transfers because of the priority
of the water. As discussed in Chapter 3, the
agricultural agencies that could provide this
water enjoy first through third priorities to
3.85 million acre-feet per year (maf/yr) of the
state’s 4.4 maf/yr allocation. These priorities
are higher than MWD's Friority 4 allocation of
550,000 af. This means that the water would
likely remain available for transfer even dur-
ing drought, because the transferring agency,
as holder of the water right, is in a relatively
senior position to other water rights holders.

Depending on the source of supply, poten-
tial long-term fransfers involving the State
Water Project (SWP) or CVP offer varying
degrees of reliability in terms of water rights.
Agendes with rights dating to before 1914 are
considered to have the most secure water.
These agencies would be able to complete rela-
tively secure long-term transfers. Much of this
water is from an “area of origin” designation,
so called because the water is located at or
near the headwaters of the state’s river sys-
tems. However, most of the water available for
potential transfer is from the SWP and CVP
contractors and has post-1914 rights. SWP and
CVP rights are considered junior to area of ori-
gin rights. These agencies must apply for a
permit from the SWRCE before transferring
the water. In many cases, the permits must be
renewed every seven years, thus clouding any
long-term agreement for ransfer. This issue is
not as important for short-term transfers.
Northern California transfer sources have pro-
vided the Authority short-term supplies in the
past (1991-92 State Water Bank) and could be
used for the same purpose in the future. Asa
practical matter, short-term transfers would be
best suited as a dry-year supply.

5-3
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Cast Considerations

The cost of transfer water can be divided
into two general components: the acquisition
cost from the transferring agency and the cost
to convey the water to the Authority. The con-
veyance cost introduces a third party into any
transfer agreement because virtually all poten-
tial transfers rely upon using MWD, SWF,
and/or CVP facilites to transport (or “wheel”)
the water. Under current state law, these public
agencies are required to provide unused
capacity in their distribution systems to wheel
transferred water, provided that reasonable
compensation is made to cover the costs and
that no harm is done to other water users.
Wheeling would not be an issue if the
Authority were to build 2 separate facility to
transfer water from the Colorado River.

Wheeling

For the past few years, MWD has attempt-
ed to establish a wheeling policy that would
govern how its distribution system would be
made available for transfers and the compen-
sation that MWD would consider reasonable
for transfer of non-MWD water through their
system. In November 1996, MWD adopted a
set of principles to be used in setting wheeling
rates. A short-term (less than one year) wheel-
ing rate is expected to be set in January 1997.
Long-term wheeling rates are expected to be
addressed as part of a rate refinement process
that MWD has conducted over the past year.
Because wheeling charges could exceed the
cost of transferred water, this issue will have a
major impact on the total cost of transferred
supplies.

Environmental

Both the Colorado River and the Bay-Delta
sources of transfer raise significant environ-
mental considerations. The environmental
focus for both sources has been declining fish-
eries and aquatic ecosystems. These problems
are discussed in more detail in Chapter 3.

Water Quality
Water quality is another important issue.

Colorado River supplies are relatively high in
salts, in the form of total dissolved solids
(IDS), posing potential additional treatment
costs. Although SWP supplies have lower salt
levels, water from the Bay-Delta can be high in
organic compounds that react with chlorine to
form various disinfection by-products, includ-
ing trihalomethanes (THMs), such as chloro-
form. Higher water treatment costs are
incurred fo eliminate these potentially harmful
compounds.

5.3 TRANSFER EVALUATION
METHODOLOGY

This Water Resources Plan reviews and
evaluates water transfers on an overall
resource basis. Specific projects have not been
evaluated or recommended by the Plan.
Instead, transfers are evaluated on more gener-
al considerations, such as water rights and pri-
orities, other easures of dry- and normal-
year availability, and the feasibility of accom-
plishing a transfer.

Specific water transfer proposals need to
be evaluated on a case-by-case basis. A screen-
ing process is provided to evaluate the viabili-
ty of specific water transfer proposals.
Through this process, transfer proposals
would be evaluated on the ability to improve
reliability and local control at a cost compara-
ble to other supply options. The overall feasi-
bility of the transfer proposal would also be
evaluated. Feasibility considerations include
public and institutional acceptance, regulatory
factors, third party effects, water quality, and
legal issues.

Using this analytical approach, a determi-
nation can be made as to whether the cost of a
specific transfer proposal is competitive with
purchasing water from other sources. A water
transfer “filter” was constructed to provide a
framework for assessing the viability of water
transfer opportunities. This filter was used to
provide a preliminary evaluation of transfers
from the three geographic regions where
transfer water is currently available: the
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Colorado River, Central California, and
Northern California. While analysis of specif-
ic transfer proposals is beyond the scope of
this Plan, this same methodology may be
used for that purpose. Figure 5-1 shows the
transfer filter and how stages of the filter are
used to determine whether a particular
source of transfer water is viable. Those
potential transfers which pass through each
succeeding stage of the filter are considered
viable.

In 1996, the Authority developed draft
terms and conditions for a water transfer with
the IID. These terms and conditions were
derived from studies that provided detailed

-------------------------------------------------------------

information about the market price for
acquiring transfer water and transportation
costs for delivering the water to San Diego
County. While each transfer dpportunity has
a unique set of attributes and circumstances,
assumptions were made for evaluation pur-
poses that total costs (acquisition plus trans-
portation) weould be equivalent for core trans-
ters from all three geographic regions. It was
further assumed that core transfers would be
delivered using a schedule developed under
the IID proposal. These assumptions (dis-
cussed further in Chapter 7), are considered
to be the best information available on the
structuring of a core transfer agreement.

FIGURE 5-1
Transfer Filtering
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5.4 COLORADO RIVER TRANSFER
OPPORTUNITIES

The greatest amount of activity in evaluat-
ing potential Authority transfers is occurring
with Colorado River supplies. Because of its
potential size and scope, the [ID proposal is
the most visible. However, potential transfer
water could also be obtained from agricultural
users in Central or Northern California.

5.4.1 Transfers from the Imperial Valley

In September 1995, the Authority
approved a Memorandum of Understanding
(MOU) with ITD to negotiate the possibility of
a long-term transfer of agricultural water.
Since then, the Authority Board and staff have
been actively involved in exploring the feasi-
bility of the transfer, determining the amount
of water available, and negotiating its acquisi-
tion cost.

Water for the transfer would come from
extraordinary conservation measures under-
taken in Imperial Valley, either by the District
or on the farm. [ID has rights to more than 3
maf/yr of Colorado River water. Conservation
measures could include improvements to irri-
gation systems and distribution and storage
systems and better water management. An IID
study completed in 1995 found that up to
400,000 af of water could be made available for
transfer using these methods. Permanent
removal of land from production is not one of
the conservation methods being considered.

The water could be conveyed to the
Authority by one of two means: either through
MWLY's existing CRA or through a separate
facility constructed from a point on the All
American Canal in Imperial Valley to the
Authority. The CRA could also be modified or
paralleled to increase its capacity.

An engineering feasibility study conducted
for the Authority in 1996 determined several
alignments that could be used for a separate
facility. A new facility sized to convey 500,000
af of water would cost about $2 billion. The
cost includes pipelines, tunnels, power genera-
tion and pumping facilities, water storage, and
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water treatment. Annual operations and main-
tenance (O&M) costs are projected to be about
$73 million.

Projected unit costs for delivering 500,000
af of water are expected to be significantly less
than the costs that were estimated for an [ID
transfer facility in a study conducted for the
Authority in 1991. That study projected costs
of $1,100/af to transport 100,000 af /yr from
the Imperial Valley. The reductions in cost are
from improvements in tunneling technology,
lower energy costs, and achieving economies
of scale.

In July 1996, the Authority and IID agreed
to draft terms for a Cooperative Water
Conservation and Transfer Program. The dura-
tion of the agreement is anticipated to be from
75 to 125 years. A Summary of Draft Terms for
this proposal is provided in Appendix B. The
agreement calls for 200,000-500,000 af /yr of
water supply to become available to the
Authority.

According to the draft terms, a quantity of
20,000 af/yr or more would be available begin-
ning in 1999. This amount would increase
annually by 20,000 af /yr for ten years to a total
of 200,000 af/yr. Thereafter, the amount of
water would increase annually in increments
of 8,000 af/yr.

The price would be $200/af in the first
vear and escalate to $306/af by the tenth year
(2008). A transportation cost of $75/af would
bring the costs from $275/af in 1999 to 5381 /af
in 2008. If the transportation costs exceed
§75/af in this period, the base cost of water
would be adjusted. The acquisition price
would be reviewed every 10 years and adjust-
ed up or down to a mutually agreeable trans-
fer “market” price.

A number of issues are yet to be resolved
that could affect this transfer. These issues
include: legal, governmental, and institutional
concerns; environmental impacts; water guali-
ty; third party impacts; and supply reliability.
The issues are not limited to the feasibility of
accomplishing the transfer, but reach to the
Authornity’s relationship with MWD, which
has historically been the Authority’s sole sup-
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plier of imported water.

The transfer would have a major impact on
MWD, affecting its status as regional water
supplier and reducing its water sales and rev-
enues, MWD water supply planning and capi-
tal facilities programs would be impacted.
These impacts would in turn be felt by all of
MW0D's member agencies. The Authority is
reviewing each of these issues to determine the
feasibility of the transfer.

5.4.2. Other Potential Colorado River
Transfers

There may be other opportunities to trans-
fer Colorado River water to the Authority from
agricultural water districts with entitlement to
water from the River These transfers could be
either intra or interstate. Representative trans-
fers that have already occurred are presented
in Table 5-3.

One recent example of a potential
Colorado River transfer is a proposal to frans-
fer up to 60,000 af /yr to the Authority from the
Cibola Valley Irrigation and Drainage District
in Arizona. This water would come from a pri-
vate party that owns more than half of the

land in Cibola’s service area. The state of
Arizona would need to approve such a trans-
fer, and by that state’s law, any water not need-
ed by Cibola could first be used by the Central
Arizona Project (CAP), which is a major water
supplier to the state for both agricultural and
urban uses. This constraint and others pose
significant hurdles to the transfer proposal.
However, the Authority will continue to evalu-
ate the proposal as a potential resource.

5.5 INORTHERN AND CENTRAL
CALIFORNIA TRANSFER
OPPORTUNITIES

Northern California represents another
potential source of transfer water for the
Authority. At this time, no proposal exists
comparable to the I[ID transfer evaluation.
However, the recent legislation discussed in
Section 5.1 has increased the likelihood of
future transfers and water marketing.

As also discussed in Section 5.1, while
intrastate transfers are simple in concept, they
are difficult to achieve because of legal and

TABLE 5-3
Transactions Involving Colorado River Water
Year Seller Buyer Regliry Amount | Price Duration | Comments
Agency {AF) ($/AF)
19493 Ceniral MWD Bureau 82,000 570-114 | 4 years Water stored
Arizona underground in
Water Arizona for future
Conser- exchange.
vation
Distmict
1992 Palo MWD Bureau 186,000 $135 2-year test | Ag acres fallowed
Verde [D program | and water stored
in Lake Mead.
1988 11D MWD Bureau 106,000 120 35years | Improvementsto
1ID's delivery
system.




institutional constraints. The largest obstacle
is that most transfers can only be accom-
plished with the consent of the water district
or agency transferring the water. For exam-
ple, if an irrigator in the San Joaquin Valley
wanted to quit farming and sell water to San
Diego, depending on the source of water and
amount to be transferred, that irrigator may
need the consent of the water district deliver-
ing his water.

Potential transfers from the central and
northern parts of the state would have to
move through the SWF, the CVP, or both. The
water would also have to be conveyed
through the MWD system. Water pumping
costs through the SWP are significantly high-
er than through the CRA, and it could be
expected that wheeling water through the
SWP would cost more than through the CRA.
Transfer water from the CVP is also subject to
a CVF transfer fee of about $50 per af. This
fee is for recovery of capital facilities debt ser-
vice and is in addition to the cost of acquisi-
tion. Depending on hydrologic conditions,
transfers from north of the Delta may also
have a requirement to provide carriage water
tor environmental purposes. This is currently
estimated to be up to 35 percent of every acre-
foot transported through the Delta, which
would add about $60 per af to the cost of
north-of-the-Delta transfers.

One of the key issues for transfers from
Central and Northern California is the poten-
tial impact that exports from the Delta would
have on the Bay-Delta ecosystems. Future
transfers would likely have to meet the oper-
afing requirements yet to be established by
CALFED, as discussed in more detail in
Chapter 3. Because of these operating require-
ments, transfers south of the Delta would
probably encounter fewer constraints than
those north of the Delta. However, a limiting
factor for south of the Delta transports is that
groundwater basins are significantly over-
drafted. State policy explicitly limits the sub-
stitution of transferred surface water with
groundwater extracted from an overdrafted
basin.

uuuuuuuuuuu
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5.5.1 State Water Project

The SWP has significant excess capacity,
even during normal years, that could be used
for wheeling supplies transferred from Central
or Northern California. Recent transfers using
the SWP are given in Table 54.

Perhaps the best example for how such
transfers could be made, and what they would
cost, is the State Water Bank created during the
end of the recent drought. In 1991, as a
drought emergency measure, DWR created the
bark to enable water-short districts and agen-
cies to purchase supplies from willing water
sellers. DWR purchased the water supplies
primarily from Northern California agricultur-
al entities and sold these supplies to entities
experiencing drought shortages. DWR pur-
chased the water for $125/af and sold it for
$175/af. MWD purchased 215,000 af in 1991;
the Authority purchased 21,600 af. The bank
still exists, and Table 5-5 shows some of its
major recent transactions.

5.5.2 Central Valley Project

The sources of water for the CVP are the
Sacramento and San Joaquin rivers and their
tributaries. On average, the CVP delivers
about 7.3 maf to 250 contractors, making it the
largest water project in California.

Transfers among CVP contractors or users
on an informal basis have been common for
years. Between 1981 and 1989. more than 1,200
such transfers were made to meet agricultural
irrigation needs. Table 5-6 shows some of the
larger recent transfers. Because these transfers
do not require a change in the Bureau's water
rights permits for the CVF, they are not subject
to SWRCB jurisdiction.

In addition to transfers between individ-
ual confractors, two groups of contractors
have set up permanent transfer pooling sys-
tems. The Sacramento River Contractors
Association entered into a pooling agreement
in 1974, and the Tehama-Colusa Canal
Authority set up one in 1981. The pools estab-
lish banks where participants can deposit
water when they have excess and withdraw
water when they need it.
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TABLE 57
Range of Potential Transfer Water Sources

Potential

Amount Est. Cost
Source (AFMYR) (1996 $/AF) Main Issues
Colorado River-  (-500000  275-383 Feasibility of potential new facility, long-term cost and
D and other reliability, water quality, environmentsl Impacts,
intrastate conservation measures,

Colorado River-  0-60,000 275-383 Interstate legal/ feasibility considerations, length of

intzrstate term, cost, and reliability.

Nerthemn 0-150,000  275-383 Long-term reliability, cost, Bay-Delta operational
California - and facilities restrictions.

SWP

Northem 0150000  275-383 Long-term reliability, cost, Bay-Delta operational
Califormnia - and facilities restrictons.

P

Passage of the CVPIA has provided the
opportunity for CVP water to be considered a
major potential resource for Southemn
California. The CVPIA allows not only dis-
tricts but individual farmers to transfer water.
Districts only have veto rights if the transfer is
more than 20 percent of their contracted CVP
supply. These requirements have simplified
the transfer of CVP water to other areas of the
state. As a result of the CVPIA, MWD is pur-
suing CVF and other transfers to meet the
goal of MWD's Integrated Resources Plan
(IRP) of providing 460,000 af of transfer water
during a dry year.

5.6 SUMMARY OF POTENTIAL
TRANSFER SUPPLIES

Table 5-7 summarizes potential transfers
that are considered and evaluated in this Plan.




= i r._ e T | R e TR mimy ik 3 :
1= . s T N TR i i




.............................................................

6.0 DEVELOPMENT OF ALTERNATIVES

Six basic water resources mixes were evalu-
ated in this Plan. The altematives vary primari-
ly upon the source of imported water, whether
from the Metropolitan Water District of
Southern California (MWD) or through long-
term transters, and upon the amount of local
resources that could be developed. This chap-
ter describes the development of the alterna-
tives. Chapter 7 presents an evaluation of the
alternatives, using a standard set of resources
selection criteria, and Chapter 8 recommends
one of the alternatives for future development.

6.1 OVERVIEW

Under existing conditions, the Authority
receives all of its water supplies from MWD.
The region relies upon this water for about 70
percent of its needs during wet years, 80 per-
cent during normal years, and up to 95 percent
during dry years. The remaining supplies are
obtained from local sources, primarily surface
water runoff into reservoirs. The significance of
this situation is that local surface water sup-
plies are weather-dependent and highly vari-
able and that the Authority has relatively few
supply options during dry years to offset short-
ages that MWD may experience.

Accordingly, this Water Resources Plan
emphasizes developing alternatives that
increase the diversity of the Authority’s supply,
especially during dry years. Diversity of sup-
ply is considered a key element of reliability,
giving the Authority the ability to draw upon
multiple sources of supply during future dry
years. The alternatives developed in this plan
evaluate opportunities to increase the sources
of both local and imported water supplies.

The recent six-year drought provided an
illustration of the benefits of having a diverse
supply. The Authority was not subject to water
shortages during the first four years of the

.............................................................

1986-92 drought because three primary sources
of water were available: the Colorado River, the
State Water Project (SWP), and local surface
water. Those areas of the state that were solely
dependent on the SWP or local surface waters
were affected immediately and suffered severe
cutbacks during the initial years of drought. It
was only when the drought entered into a fifth
year that severe shortages on the SWP caused
MWD to implement drought allocations. That
experience led to an emphasis in resources
planning of creating a diversified mixof water
resources. Uncertainties that affect long-term
supplies from both the SWP and Colorado
River have also pointed to the need for diversi-
fication.

Revent opportunities for water transfers
and local water supply development have dra-
matically changed the potential mix of water
respurces that the Authority could pursue.
These opportunities could significantly
enhance reliability. Large-scale transfers, in par-
ticular, have made possible the consideration of
resource mixes that reduce the MWD compo-
nent of supply to as low as 20 percent of the
total 2015 normal year demand. By compari-
son, the 1993 Water Resources Plan recom-
mended a mix of supplies in which MWD met
§2 percent of 2010 demand.

6.2 RECOMMENDATIONS OF THE
1993 PLAN

The development of alternatives in the 1997
Water Resources Plan is best understood with-
in the framework of the recommendations of
the 1993 Plan and the subsequent emergence of
potential new water supplies. The Authority’s
1993 Water Resources Plan sought to enhance
reliability by diversifying the sources of supply
and reducing dependence on MWD. A specific
mix of resources, including water conservation,
was recommended for development by 2010.
Table &1 provides highlights of the resources
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TABLE 6-1
1993 Water Resources Plan Recommended Resources

Demand/Supply (AF) 1995 2000 2005 2010
Normal Demand 709.000 789,000 B47 D00 Q02,000
Conservation 21,000 37,000 52,000 70,000
Existing Local Supply 60,000 60,000 60,000 60,000
Water Recycling 11,000 18,000 36,000 50,000
Groundwater 2,000 5,000 10,000 15,000
Desalination D 0 0 20,000
MWD Required 615,000 669,000 684,000 687,000

recommended in the 1993 Plan.

The 1993 Plan noted that the Authority’s
imported supply from MWD had suffered a
shortage of 31 percent in 1991, during the fifth
year of a drought. This shortage would have
been greater if water transfers had not been
arranged by MWD through the State Water
Bank. The 1993 Plan anticipated that the
Authority would need dry-year transfers of
75,000 acre-feet (2f) by 2010 to meet its own
reliability goal. However, transfers were not
part of any normal-year resources option.

The 1993 Plan concluded that, even after
undertaking an ambitious effort to develop
local supplies, the Authority would continue to
be dependent upon MWD for a substantial
portion of its total water needs. The most strik-
ing difference between the resource mixes
being considered in this Plan and those consid-
ered in the 1993 Plan is the emphasis placed on
the potential use of water transfers as a normal-
year supply option. The 1993 Plan examined
alternatives that relied on MWD for 70-82 per-
cent of the total supply; this Plan evaluates
resource mixes under which MWD would pro-
vide 20-85 percent of the supply.

6.3 WATER RESOURCES ALTERNATIVES

Six major water resources alternatives are
considered in this Plan. Each alternative was
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designed with a specific goal in mind. The first
alternative was designed as a base case and
continues the strategy used in the 1993 Plan.
The remaining alternatives were designed to
evaluate: varying levels of transfers that would
be conveyed through the CRA or SWE, maxi-
mum levels of local supply development, and
the construction of a separate water con-
veyance facility to receive Colorado River
water. Each alternative was also designed to
meet or exceed the Authority’s current water
reliability goal. All alternatives assume a 2015
demand of 787,000 acre-feet per year (af/yz),
adjusted for demand management (water con-
servation).

An economic optimization computer
model was used to refine the alternatives.
This model, developed for the Authority by
Regional Economic Research, Inc. (RER), of
San Diego, identifies the least cost mix of
local and imported water resources under
given sets of constraints and assumptions.
This provided an opportunity to identify the
most cost-effective mix of resources given a
set of specific conditions. In this way, quant-
Hes for each potential component of supply
were identified, and the lowest cost possible
for the specified conditions was determined.
Water resource costs were based on informa-
tion from MWD, local agencies, the July 1996
Summary of Draft Terms for transferring
water from the Imperial Irrigation District




(IID), and an engineering feasibility study for
Colorado River conveyance facilities. Cost
assumptions are discussed in detail in
Chapter 7.

Existing Strategy Alternative.

This baseline alternative would continue
the resources strategy recommended in the
1993 Water Resources Plan. The mix of
resources recommended would change from
the 1993 Plan to reflect updated cost estimates
of both local and imported supplies, as well
as revised demand foreczsts. However, the
1593 resources development goal would be
retained: to pursue an intermediate amount
of cost-effective local supplies that would
meet the Authority’s reliability goal.

This represents a baseline case for the eco-
nomic optimization model. Local resources
only appear in this alternative if they are cost-
competitive with projected supplies from
MWD (based upon average MWD costs), or if
they are already operating or under construc-
tion. This alternative does not utilize transfers
during normal weather years. Rate sensitivity
was performed by increasing MWD's project-
ed baseline water rate by 3 percent annually
beginning in 2002, the last year covered by
the Phase 1 Rate Refinement Process. A simi-
lar sensitivity analysis was also performed for
the other alternatives.

Maximum Local Supply Alternative.

This alternative was designed to determine
the costs and benefits of developing the maxi-
mum amount of local supplies, including recy-
cling, repurification, groundwater, and seawa-
ter desalination. It shows the minimum
amount of MWD supply that would be
required if local resources were developed at
the maxaimum level, both with and without
normal-year transfers. Using a maximum
effort, local resources, including local surface
water, would account for 185,000 af of supply,
or 24 percent of the Authority’s 2015 supply,
assuming 60,000 af /yr from existing sources.

For modeling purposes, the Maximum
Local Supply Alternative uses the same general

conditions as the baseline case, but makes an
assumption that all local recycling, groundwa-
ter, and seawater desalination projects at a cer-
tain planning stage would be constructed. This
affects both the total cost of the alternative and
the amount of imported water required to meet
total demand (there is not sufficient local sup-
ply to meet all demand). This is the only alter-
native in which seawater desalination appears
as a resource; the model was “forced” to select
it. In other alternatives, desalination was not
selected because of its relatively high cost. A
separate run of the model was conducted to
determine local resources that would result if
200,000 af/yr were developed as long-term
transfers, this ime without forcing the model
to accept seawater desalination.

A sensitivity analysis was performed using
the high range of MWD rates. The increase in
rates not only increases the costs paid for
imported water, but increases the share of local
project costs that Authority member agencies
bear, because MWD local supply development
mcentives are tied to the level of MWD rates,

Maxintum Local Supply With Transfers
Alfernative.

This alternative is patterned after the
Maximum Local Supply Alternative with two
major exceptions: transfers of up to 200,000
af/yr would be developed and conveyed
through the SWP or CRA, and seawater desali-
nation would not be pursued. All other local
supplies were selected based on cost-effective-
ness. Under this alternative, MWD supplies
would constitute 54 percent of the Authority’s
total mix, transfers would comprise 25 percent,
and local supplies 21 percent.

The Maximum Local Supply with Transfers
Alternative was modeled to wheel 200,000
af/yr. It would “construct “ only the most cost-
effective local supply projects. This analysis
constrained the model to accept a schedule of
transfers beginning at 20,000 af /yr in 1999 and
increasing by 20,000 af/yr increments until
200,000 af/yr is reached in 2008. Transfers were
left at this maximum annual level from 2009
through 2015.
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Intermediate Transfers Alternative.

This alternative is based on developing an
intermediate level (200,000 af/yr) of long-term,
core water transfers. The normal-year transfers
would be conveyed through the CRA or SWPE.
The Intermediate Transfers Alternative was
modeled using the same assumptions regard-
ing acquisition costs, transportation costs, and
scheduled deliveries of transfers as the preced-
ing alternative (Maximum Local Supply with
Transfers). However, this alternative would
construct only the most cost-effective local sup-
ply projects. By 2015, the Authority’s supply
mix under this alternative would be 60 percent
MWD, 25 percent transfer, and 15 percent local.
The 60 percent level of supply from MWD
would make the Authority resemble the “aver-
age” MWD member agency in terms of water
supply and would more closely match the
Authority’s preferential rights to MWD water.

Maximum Transfers Alternative.

This alternative explores the maximum
anticipated level of transfer without construct-
ing new, separate facilities. A transfer amount
of 500,000 af /yr was modeled. Similar to the
Intermediate Transfers Alternative, transfer
deliveries begin in 1999, with 20,000 af/yr. This
is ramped up by 20,000 af/yt increments until
200,000 af/yr is reached in 2008. After this
point, deliveries increase by 50,000 af/yr until
2014, when 500,000 af/yr is reached. After that
point, deliveries would remain at 500,000 af/yr
during normal years.

Water from this alternative could be from a
combination of Colorado River and Northern
or Central California origin. However, itis
assumed that the maximum amount of transfer
water available within Northern and Central
California is 150,000 af /yr, leaving 350,000
af/yr to come from the Colorado River.

Colorado River Facilities Alternative.

The final alternative modeled was a con-
veyance facility that would be constructed
from San Diego County to the Imperial Valley
to ransport 500,000 af/yr. Because of high
salinity levels, this water would be treated
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using reverse osmosis demineralization tech-
nology, which would cause estimated water
losses of 13 percent, or 65,000 af/yr. Therefore,
the total annua! supply from this alternative
would be 435,000 af/yr.

Table 6-2 provides a summary of the water
that would be developed under each alterna-
tive. The quantities of supply were determined
by the economic optimization model, except
for transfers and seawater desalination.
Appendix C provides detailed information
about the model and the assumptions made for
operating it.



---------------------------------------------------------------------------------------------------------------------------

TABLE 62
Summary of Supply Amounts for Alternatives
{Based on Normal-Year 2015 Dermrand of 787,000 AF)
Existing Recl Ground  Seawater
Alternative MWD Transf Local Water! Water Desal
Exisﬁng Strategy 671,000 - 0,000 24,000 32.000 -
Maximum Local 602,000 - 60,000 60,000 45,000 20,000
Maximum Local 422 000 200,000 60,000 60,000 45,000 -
W/ Transfers
Intermediate 455,000 200,000 60,000 30,000 J2.000 -
Transfers
Maximum 165,000 500,000 60,000 30,000 32000 | -
Transfers _ |
CR 230,000 4350002 [ 60,000 30,000 32,000
Facilities
1 Includes repurification
2 Adjusts for demineralization losses of 85,000 af/yr.
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7.0 ANALYSIS OF ALTERNATIVES

The primary objective of the Water
Resources Plan is to identify a resources alter-
native that best meets the needs of the
Authority through 2015. This chapter presents
the methodology and the evaluation processes
used fo determine the selection of a water
resources mux. The alternatives evaluated, list-
ed below, were developed in Chapter 6.

* Existing Strategy Alternative

* Maximum Local Supply Alternative

* Maximum Local Supply With Transfers
Alternative

* Intermediate Transfers Alternative

* Maximum Transfers Alternative

* Colorado River Facilities Alternative

7.1 OVERVIEW

Alternatives analysis focused on seven cri-
teria used to select the mix of resources best
meeting the Authority’s needs for a safe and
reliable water supply. The criteria, listed in
Table 7-1, are defined in more detail later in
this chapter. Two of the criteria are based upon

 Chapter7 |

quantitative analyses, and the approach taken
is a straightforward ranking of alternatives.
These criteria are the total cost of the alterna-
tive and the potential impact that implementa-
tion of the alternative would have on water
rates. The remaining criteria are more subjec-
tive, and the decision-making process relied
upon judgment calls regarding issues of relia-
bility, feasibility, water quality, degree of
Authority control over the resource, and esH-
mated environmental impacts.

The Authority conducted a public outreach
program as part of the Water Resources Plan
update. The Authority received input from a
variety of individuals, community organiza-
tions, and interest groups on key water
demand and supply issues. Individual inter-
views were conducted with representatives of
these groups to obtain their viewpoints, and a
weighting exercise was held for the water
resources selection criteria to determine the rel-
ative importance of each criterion. Detailed
results of the public cutreach program are
given in Appendix A.

As a general rule, stakeholders tended to
rank rate impacts and reliability as the two
most important criteria in the weighting exer-
dise. This concern was also voiced during the

TABLE 7-1 Evaluation Criteria
CRITERION DESCRIFTION
1. Cost Minimize total cost of the alternative from 1996-2015.
2. Degree of Authority Control Maximize control Authority has over water supplies.
3. Environmental Impacts Minimize amount of environmental harm.
4 Peasibility Maximize confidence that resources will be developed.
5. Rate Impacts Minimize water rate increases. N
6. Reliability Maximize supply availability.
7. Water Quality Minimize salinity and other undesirable parameters.




interviews. Results of the outreach program
were used as a qualitative tool in the evalua-
tion of the alternatives; the criteria were not
numerically weighted for use in the evaluation.

7.2 QUANTITATIVE CRITERIA
EVALUATION

This section presents evaluation results for
the two resources selection criteria that are
quantitative: minimize total cost and minimize
rate impacts. Evaluation results for these crite-
ria are based upon the computer optimization
model and a separate Authority rate modeling
analysis. The remaining five criteria are consid-
ered qualitative and involve subjective evalua-
tions. These criteria are evaluated in Section
T

7.2.1 Criterion: Minimize Total Cost

Definition of Criterion: This criferion mea-
stires the total cost of each alternative from the
Authority's perspective over the 20-year planning
horizon of the Water Resources Plan (1996-2015).
Costs include water purchases; capital, operations,
and maintenance costs for local water supply pro-
jects; and estimated demand management costs.
Metropolitan Water District of Southern
California (MWD) costs are measured by project-
ed water rates and associated charges, including
the Readiness-to-Serve Charge (RTS). Water
transfer cosis are divided into acquisition costs, or
the cost of purchasing the supply from: the trans-
ferring party, and transportation costs, which
include “wheeling” charges from MWD, the State
Water Project (SWF), or other conveyance facili-
ties owners. Total cost is net of financial incentioes
for supply development provided by MWD, the
federal government, or others. Avoided costs are
also calculated, where applicable, to reduce the
total cost of an alternative.

Analysis and Resulls.
The Authority’s economic optimization

computer model, H2Optimum, was used to
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derive least-cost resource mixes for each alter-
native. Under the constraints identified in each
alternative, the model selected the least costly
mix of resources over the 20-year planning ‘
horizon. Total costs were calculated net of ben-
efits and avoided costs and expressed as a Net
Present Value (NPV) in 1996 dollars. The costs
do not represent the alternatives’ actual mone-
tary costs. However, the costs can be used for
economic comparisons between and among
alternatives.

The model used detailed data on the costs
of individual local supply projects, water trans-
fers, conservation programs, and future MWD
water rates and charges. Additional informa-
tion was collected on the avoided costs result-
ing from local supply projects or water trans-
fers. Avoided costs include savings resulting
from the deferred construction of an Authority
Pipeline 6 and avoided treatment plant expan-
sion resulting from local supplies and conser-
vation. Outside funding sources were identi-
fied, including MWD incentives and federal
construction grants, that would reduce the cost
of supply development to the Authority or its
member agendes.

Water rate projections provided by MWD
staff were used to estimate the cost of MWD
deliveries under each of the alternative
resource mixes. In order to determine the sensi-
tivity of each alternative to increases in MWD
rates, Authority staff developed a high rate
projection by assuming that MWD commeodity
rates increase by 3 percent annually after 2002
The rates used to conduct the cost analyses in
the Water Resources Plan are provided in
Appendix C.

MWD staff provided the Authority with
rate projections under three scenarios: a no
transfer scenario, a 200,000 acre-feet per year
(af/yr) transfer scenario, and a 500,000 af/yr
transfer scenario. These rate projections reflect
the outcome of the Phase 1 Rate Refinement
and Cost Containment processes completed in
July 1996. As a result of the Cost Containment
Process, MWD's capital improvement program



(CIF) was reduced by $200 million, from $4.1
billion to $3.9 billion, and additional savings
were achieved by the deferral of certain capital
expenditures. The Phase 1 Rate Refinement
Process (RRP) resulted in the temporary sus-
pension of the New Demand Charge (NDC).
MWD adopted the NDC in 1996 as a means of
paying for those facilities needed to serve new
demand. The rate projections provided to the
Authority assume that revenues which would
have been collected through the NDC will be
collected through the basic water rate. The
potential impact of a reinstated NDC on the
cost of the six alternatives is discussed in
greater detail in Section 7.2.3.

Least-cost planning prindiples generally
utilize the cost of water shortages to find an
“optimum” cost position. This position is a bal-
ance between expected shortage costs and the
cost necessary to prevent the shortage from
occurring. Much recent work has been done in
this field for water supply, including studies of
observable losses and contingent valuation
studies, in which respondent surveys are used
to elicit responses that can be used to estimate
the value of water supply reliability.

As part of its optimization modeling effort,
Regional Economic Research, Inc. (RER),
reviewed existing studies on the economic
damages inflicted by water shortages. In gener-
al, it was found that these studies produced
questionable monetary values for shortages.
Therefore, they were not directly used in the
modeling effort to locate the optimum least-
cost position. However, because the studies
consistently indicated a strong public aversion
to shortages, RER concluded that the public
did place a high value on the avoidance of
shortages. The RER results of this study are
given in Appendix D.

The economic optimization model was
used to derive the total cost of each alternative
under low and high supply cost assumptions.
The upper range of costs was obtained by
using the high projected MWD water rates for
each alternative and assuming that the market

rate for transfers increases by 25 percent after
10 years, pursuant to the escalation formula
outlined in the Summary of Draft Terms
between the Authority and the Imperial
Irrigation District (IID) for the conservation
and transfer of water (Appendix B). The lower
range of costs was obtained by using low
MWD rate projections for each alternative and
by assuming the acquisition price for transfer
water falls by 25 percent after 10 years, as out-
lined in the Summary of the Draft Terms.
Transfer acquisition costs are provided in Table
C-1 of Appendix C.

Transportation costs for transfer water were
based on an Authority proposal to MWD,
which provides for a wheeling charge consist-
ing of incremental operations and maintenance
(O&M) and power costs. MWDY's incremental
cost of transporting water through the
Colorade River Aqueduct (CRA) is estimated
at $58 per acre-feet (af): $40 for power and $18
for O&M. MWD)'s cost to transport State
Project water is estimated at $115 per af; 570 for
power and $45 for O&M. For the purposes of
the total cost analysis, a $75/af wheeling
charge was used. Total costs for Northern
California transfers were assumed to equal
those for Colorado River tansfers, with lower
acquisition costs offsetting higher transporta-
tion costs, MWD is finalizing its wheeling poli-
cy, and the putcome of that process will influ-
ence the results of this analysis. To the extent
that the wheeling charge is substantially differ-
ent from the amount used in this Plan, the total
cost and rate impact criterion will require
reevaluation.

The analysis performed for the Colorado
River Facilities Alternative was based on cost
estimates contained in a study titled Fensibility
Lepel Engineering for Facilities o Transfer Water
from the Imperial Irrigation District (Feasibility
Study). The Feasibility Study identified five
alternative pipeline corridors and associated
treatment and pumping facilities. Feasibility
level cost estimates were prepared for facilities
sized to convey from 300,000 to 500,000 af/yr.
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- The purpose of the Feasibility Study was to
develop a range of costs for conveyance facili-
tes, rather than to identify a single low-cost
alternative. The cost estimates do suggest,
however, that there are economies of scale asso-
ciated with larger capadity facilities. The total
cost analysis prepared for this Plan assumed
the construction of conveyance facilities with a
capacity of 500,000 af/yr along a central corri-
dor identified in the Feasibility Study as
Corridor 5A.

The total capital cost of the conveyance
pipeline and associated facilities, excluding
those facilities included in the Authority’s
Emergency Water Storage Project (ESP), is
estimated in the Feasibility Study at $1.85 bil-
lion in 1996 dollars. Power costs, estimated at
$41.9 million, were assumed to remain level
throughout the planning period. Remaining
operating costs, estimated at $31.9 million,
were assumed to increase by 3 percent annual-
ly beginning in 1997. The brine stream from
the demineralization process is estimated at
65,000 af/yr, reducing the facilities” net yield
to 435,000 af/yr.

The total cost to the Authority of the
Colorado River Facilities Alternative may be
affected by the availability of outside funding.
Potential funding sources include a public-pri-

vate partnership, the U.S. federal government,
and Mexico, which has expressed interest in
financial participation in some form of a joint
project. Because of uncertainties relating to
these outside funding sources, the total cost
analysis assumes that Authority water rates
represent the sole source of funding for the
conveyance facilities.

The results of the total cost economic
analysis and the alternatives’ ratings for the
total cost criterion are presented in Table 7-2.
The total costs are not the monetary costs of
each alternative, or the cost that the Authority
would actually incur for implementing the
alternative, The total costs are instead an eco-
nomic evaluation of each alternative’s capital
and Q&M costs, in 1996 dollars, net of certain
avoided costs for facilities construction and
water treatment and financial contributions
from MWD, the state, and the federal govern-
ment.

Total costs for the Existing Strategy,
Intermediate Transfers, and Maximum
Transfers Alternatives were found to be the
lowest. Total costs for these alternatives ranged
from $3.33 to $3.58 billion. The total cost of the
Maximum Local Supply With Transfers
Alternative, while somewhat higher, was stll
lower than that of the Maximum Local Supply

TABLE 7-2 Water Resources Plan 1997 Update
Comparative Evaluation of Total Cost

Exist Max Max Local Intermed  Max CR
CRITERION Strtgy Local WiTransf  Transf Transfl  Facility
Total Cost
(billion)? 3.33-3.57 | 353-399 | 347366 3.37-3.58 3.35-3.58 | 3.78403

RATING & O

2 @ ® O

@ Goud @) Fair

2 Expressed as net present value in 1996 dollars.

O Poor

1 Woater is transferred from Northern /Central California and for Coloradeo River.
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Alternative. Total costs for the Colorado River
Facilities and Maximum Local Supply
Alternatives, which ranged from $3.53 to $4.03
billion, were significantly higher than those of
the other alternatives. Those alternatives’ high-
et total costs were coniributable both to larger
capital requirements and higher O&M costs.
The Colorado River Facdilities Alternative
assumes the use of reverse osmosis (RO), an
energy-intensive process, to reduce the salinity
of the transfer water. The Maximum Local
Supply Alternative includes two seawater
desalination projects, which also require large
amounts of power. The upper range of costs for
all alternatives was heavily influenced by the
use of high MWD rate projections.

The fadilities contemplated under the
Colorado River Conveyance Fadilities
Alternative would have a useful life of 50 years
or more, making the alternative difficult to ana-
lyze within the context of a twenty-year plan-
ning document. Because the conveyance facili-
ties were assumed to begin operation in 2012,
only four years of amortized capital costs were
included in the alternative’s total cost. If the
analysis were extended beyond 2015, the total
cost would more accurately reflect the alterna-
tive's total costs and benefits. :

In each of the resource mixes, all conserva-
tion Best Management Practices (BMPs) were
implemented. Conservation consistently
proved to be the lowest cost source of water for
the Authority under any conditions modeled.
This is because of both the low cost to imple-
ment the BMPs and the availability of outside
funding to reduce Authority and member

agency costs.

7.2.2 Criterion: Minimize Water Rate Impacts

Definition of Criterion: This criterion measures
potential impacts on water rates. Each alternative is
evaluated for potential upward pressire on
Authority and Authority member agency waler
rates. Alternatives in which costs increase gradually
are consideved superior to those in which costs esca-
late rapidly.

Analysis and Results.

Each of the resource mixes analyzed in
this Plan includes a local supply element
which will be funded by local agencies. In
keeping with the total cost analysis in Section
7.21, the financial analysis conducted for the
Plan considers expenditures at both the
regional and the local agency levels.
Alternatives with the highest combined
regional and local agency costs are assumed to
have the highest potential rate impacts. The
analysis does not provide a forecast of water
rates at either the Authority or the local
agency level. However, it does allow a com-
parison among alternatives of the potential
need for future rate increases.

Local costs are defined as local agencies’
costs of building, operating, and maintaining
local supply projects, less MWD and
Authority financial incentives; the cost of
operating local reservoirs; and the cost of con-
servatbion incentive programs. Not included
in the financial analysis are water treatment
costs, local agency storage and delivery costs,
and costs borne directly by consumers (e.g.,
conservation devices purchased and installed
by consumers). For purposes of this analysis,
it is assumed that the cost of freatment to
meet Safe Drinking Water Act primary stan-
dards is equal regardless of whether the
water is treated locally or by MWD. Those
alternatives with local projects that do not
require surface water treatment are credited
for that avoided cost.

Table 7-3 provides a summary of the
assumptions used in the analysis of each alter-
native. More detailed information is provided
in Appendix C. Water rate projections were
developed by MWD for a “base case” (i.e., no
transfer) scenario and two transfer scenarios:
200,000 af/yr and 500,000 af/yr. These rate
projections were used to develop a “low" cost
estimate for each alternative. MWD's projected
2002 water rates were increased by 3 percent
annually during the remainder of the planning
period to obtain a “high” base case. The high

T
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base case was adjusted by the differential
between the base case and transfer scenarios to
obtain rates for use in the development of high-
cost transfer scenarios. All scenarios assume a
fixed RTS obligation on the part of the
Authority of $27.9 million per year after 2001
and the continu-

Strategy Alternative at the end of the planning
period, when a 25 percent reduction in transfer
acquisition costs is assumed to take full effect.
This trend is more pronounced under the
Maximum Transfers Alternative, as transfers
make up a far greater share of the region’s

ation of MWLY's
agricultural and . BICURE 71
seasonal storage Projected Unfre_.ated Water Supply Cﬂﬁ'tb
water dbcoiints Low-Cost Water Supply Scenerio
Assumptions £300 ¥t
. -+ Existing Strategy
Iegardmg = Maximum Local Supphly
MWD whee}_i_ng 3500 | =Maximum Local Supply With Transfers
rates, transfer = Intermediate Transfers
RCQ_UJE ition j ::Iﬂ:dm: ;:::liizlrhes
costs, and deliv- $700
ery schedules,
and the cost of diiog.
consfruchng
and operating
Colorado River $500 -
conveyance
facilities are the s400
i tltt:aﬂfjta_l FFLFF T LTS TS S5
cost analysis.

Figure 7-1 shows the projected annual cost
of untreated water for each alternative under
the low-cost scenario. The projected annual
cost of untreated water is roughly similar
throughout the planning period under the
Existing Strategy, Maximum Local Supply With
Transfers, and Intermediate Transfers
Alternatives. Projected costs under the
Maximum Local Supply Alternative are expect-
ed to increase relative to those under other
alternatives in 2007, when a seawater desalina-
on project is assumed to begin operation.
Projected costs under the Colorado River
Facilities Alternative are significantly higher
than those under the other alternatives
throughout the planning period.

Under optimum conditions, annual costs
under the Intermediate Transfers Alternative
are projected to fall below those of the Existing

water supply under that alternative. Under the
latter alfernative, lower cost transfers fully off-
set higher MWD rates by 2012, resulting in a
lower average cost for the entire resource mix.

Figure 7-2 shows the projected average
annual cost of untreated water for each alterna-
tive under the high-cost scenario. The trends
projected under the high-cost scenario are simi-
lar to, if less pronounced than, those projected
under the low-cost scenario. Projected costs
under the transfer alternatives approach, but
do not fall below, those projected under the
Existing Strategy Alternative during the plan-
ning period.

Table 7-4 summarizes the results of the
finandial analysis for each alternative under the
low- and high-cost scenarios. The annual cost
projections suggest that the Existing Strategy
Alternative has the lowest potential for rate
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FIGURE 7-2
Projected Untreated Water Supply Costs
High-Cost Water Supply Scenario

Slaf

=+ Existing Strategy

= Maximum Local Supply

- Maximum Local Supply With Transfers
| Imtermediate Transfers

= Maximum Transfers

= Colorado River Facilities
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5800

“spikes” and is least sensitive to fluctuationsin  tons in water sales. The Maximum Local

water sales. The Colorado River Facilities Supply and Colorado River Facilities
Alternative has a highest ratio of fixed to vari- Alternatives show the greatest potential for
able costs, making it most sensitive to reduc- rate spikes. The projecied maximum annual
cost increase is
ite cl d
T e
: : = o
Summary of Projected Untreated Water Costs e
2015 Average Maximum no single alterna-
Cost Annual Annual tive showing a
Alternative (AF) Increase! Increase! pronounced poten-
e 3 tial for rate spikes,
Existing Strategy $547 - 645 1.6-27% 459% i i
Maximum Local Supply ~ $596-685  21-30%  64% <SRRI
increase ranging
Maximum Local Supply $547 - 656 1.6-28% 52% from 5.8 to 6.4 per-
w/ Transfers cent.
Intermediate Transfers $535 - 650 15-2.7% 51% 793
Maxdimum Transfers §511-648  12-27%  51% ST,
Analysis
Colorado River Facilities $693 - 844 26-41% 5.8% The six resource
mixes wWere ana-
' 19992015 lyzed under five
additional cost and
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rate scenarios to
determine the sen-
sitivity of the alter-
natives to factors

beyond the siaf

Projected Untreated Water Supply Costs
Low MWD Rates and High Transfer Acquisition Costs

FIGURE 7-3

Authority’s con-
trol. The first sen-
sitivity scenario,
the “low MWD
rates/high transfer
acquisition costs”
SCemario, assumes
transfer acquisi-
Hon costs increase
while MWD rates
remain flat. The
second scenario,

=+ Existing Strategy

= Maximum Transfers
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I Maximum Local Supply
_|=Maximum Local Supply With Transfers
= Intermediate Transfers

= Colorado River Facilities

the “high MWD
rates/low transfer
acquisition costs”
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scenario, shows

the potential savings available to the Authority
if MWD rates increase by 3 percent annually
and transfer acquisition costs decrease.
Together, these two scenarios provide an indi-
cation of the Authority’s finandal exposure if
MWD rates and transfer acquisition costs move
in opposite directions. The third scenario, the
“MWD transfer” scenario, shows the potential
impact of MWD transfer purchases on the cost
of the Existing Strategy and Maximum Local
Supply Alternatives. The final two scenarios
show the potential impact of a reinstated NDC
on the alternatives’ costs.

Figure 7-3 shows the projected average cost
of untreated water for each alternative undera
“low MWD rates/high transfer acquisition
costs” scenario. The scenario utilizes low MWD
rate projections and assumes transfer acquisi-
tion costs increase in 2009 by the maximum 25
percent provided for in the Summary of Draft
Terms. The trends projected under this scenario
are quite different from those projected under
either the low or high water supply cost scenar-
ios. The low and high water supply cost analy-
ses suggest that the average cost of untreated

water under the Existing Strategy and three
wheeled transfer alternatives will converge

ward the end of the planning period. Under
the low MWD rates/high transfer acquisition
costs scenario, the transfer alternatives become
more expensive relative to the Existing Strategy
Alternative after 2008. This trend is particularly
pronounced under the Maximum Transfers
and Colorado River Facilities Alternatives,
where transfers provide the majority of the
region's water supply. The projected costs
shown in Figure 7-3 represent the high end of
the Authority’s financial exposure under the
water transfer alternatives.

Figure 7-4 shows the projected average cost
of untreated water under a “high MWD
rates/low transfer acquisition costs” scenario.
The scenario utilizes high MWD rate projec-
tions and assumes transfer acquisition costs
decrease in 2009 by the maximum 25 percent
provided for in the Summary of Draft Terms.
This scenario represents the potential savings
available to the repion if MWD rates increase
and transfer acquisition costs decrease. Under
this scenario, low-cost transfers serve to, in
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part, offset the impact of MWD rate increasss.
The low MWD rates/high transfer acquisition
costs and high MWD rates/low acquisition
costs scenarios represent “best case” and
“worst case” outcomes under the transfer sce-
narios.

A basic assumption behind the rate projec-
tions supplied to the Authority is that surplus
Colorado River water will continue to be avail-
able to MWD at no charge except for the incre-
mental cost of transportation. In the event sur-
plus water is not available and MWD needs to
purchase transfer water, the MWD rates used
to evaluate the Existing Strategy and
Maximum Local Supply Alternatives are
understated.

Figure 7-5 shows the potential impact of
MWD transfer purchases on the cost of the
Existing Strategy and Maximum Local Supply
Alternatives. The scenario assumes MWD pur-
chases 200,000 af/vr of transfer water under
the same price and delivery schedule that the
Authority experiences under the Maximum
Local Supply With Transfers and Intermediate
Transfers Alternatives. MWD base case rates
were adjusted to reflect the costs associated
with the transfer purchases. Rate projections
for the 200,000 af/yr and 500,000 af/yr transfer
scenarios were assumed to remain unchanged
since under those scenarios Authority transfers
would offset the need for MWD transfer pur-
chases.

The results of this analysis suggest that the
purchase of transfers by MWD would have
roughly the same impact on MWD ratesasa
200,000 af /yr reduction in Authority purchas-
es. Under these circumstances the rate impact
potential of the Maximum Local Supply With
Transfers, Intermediate Transfers, and
Maximum Transfers Alternatives would be
similar to that of the Existing Strategy
Alternative for the first eight to ten years. At
that point, if transfer acquisition costs
decrease relative to MWD rates, the average
cost of untreated water would be lower under
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the transfer alternatives than under the
Existing Strategy Alternative.

The last two sensitivity scenarios were
developed to provide an indication of the
potential impact of a reinstated NDC on the
cost of the six alternatives. MWD adopted the
NDC as a means of paying for those facilities
needed to serve increased demands. The NDC
was suspended as a result of the Phase 1 RRP
and a committee was formed to identify an
alternative growth charge, such as a connection
fee. If MWD fails to idenfify and implement an
alternative growth charge, the NDC will be
reinstated when MWD sales reach 2.2 million
acre-feet per year (maf/yT).

The two NDC sensitivity analyses are
based on a nexus study adopted by MWD in
1995. The reinstatement of the NDC, or adop-
tion of an alternative growth charge, will ult-
mately require the development of a new
methodology for assigning costs to growth and
the preparation of a new study to determine
the nexus between new demand and the facili-
ties needed to serve it.

Table 7-5 summarizes the major assump-
tions used in the two NDC sensitivity scenar-
ios. Both scenarios assume that transfer water
is exempt from the NDC. Pursuant to MWD's
proposed Local Resources Program (LRP)
guidelines, the analysis assumes a reduction in
LRP funding for the most cost-effective local
projects when Authority purchases subject to
the NDC plus local project production exceed
the Authority’s NDC base. As part of this
analysis, MWD's basic untreated water rate
was reduced to reflect additional revenues
resulting from the reinstatement of the NDC.
The adjusted rates reflect the amortization of
the NDC over a period of 15 years.

Figures 7-6 and 7-7 show the projected
average cost of untreated water under the two
NDC scenarios using low MWD rate and trans-
fer acquisition cost assumptions. The reinstate-
ment of the NDC would shift costs currently
covered by the MWD water rate directly to the
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FIGURE 74
Projected Untreated Water Supply Costs
High MWD Rates and Low Transfer Acquisition Costs
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FIGURE 7-6
Projected Unireated Water Supply Costs
Adjusted To Reflect Reinstatement of NDC in 2003
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TABLE 7-5
Summary of Assumptions for NDC Scenerios
Assumptions Scenario 1 Scenario 2
Reinstatement of NDC NDC reinstated when Phasel =~ NDC reinstated when MWD
BRP rate targets expire sales reach 2.2 maf
First Year of Revenue 2003 Varies by alternative
Collection
NDC ($/AF) $1,675 $1,675
Amortized NDC (5/AF)! 5168 5168
Authority NDC Base NDC base established in NDC base equals purchases
1995 INexus Study (559,247 af) during the year MWD sales
exceed 2.2 maf
Purchases Subject to NDC ~ Average purchases over s Annual purchases
4 year
Reduction in 2015 Basic Varies by alternative; Varies by alternative;
Untreated Water Rate ranges from $13/af to $19/af ranges from 30/af to $16/af
1 Amortized over 15 years at inferest rate of 5.6 percent.

Authority and other agencies with increasing
demands on MWD, Under the four transfer
alternatives, the Authority’s demands on
MWD are projected to remain relatively flat, or
decrease, during the planning period. The pri-
mary impact of a reinstated NDC would there-
fore be an increase in the costs of the Existing
Strategy and Maximum Local Supply
Alternatives relative to those of the transfer
alternatives. The analysis suggests, however,
that potential rate impacts under the Existing
Strategy, Maximum Local Supply With
Transfers, Intermediate Transfers and
Maximum Transfers Alternatives are close,
even assuming the reinstatement of the NDC.
Under the first NDC scenario, the 2015 average
cost of untreated water under the Existing
Strategy Alternative is projected to increase by
$15/af, or 2.75 percent, over the base case pro-
jection. Under the second scenario, the 2015
average cost of untreated water under the

Existing Strategy Scenario is projected to
increase by 511/ af, or 2 percent, over the base
case projection. The impact of the reinstated
NDC on the Existing Strategy and Maximum
Local Supply Alternatives under either sce-
nario is, in part, offset by a reduction in water
rates for “existing” demands. A secondary
impact of a reinstated NDC is an increase or
acceleration of local supply development
under some of the resource mixes. To avoid
paying an NDC, agencies may choose to build
local projects that were not considered cost-
effective in the absence of an NDC.

7.2.4 Summary of Rate Impact Analysis

Total annual and cumulative expenditures
for the six alternatives under each of the cost
and rate scenarios are presented in Tables C-2
through C-8 in Appendix C. Taken together,
the sensitivity analyses suggest that potential
rate impacts under the Existing Strategy,
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TABLE 7-6 Water Resources Plan 1997 Update
Comparative Evaluation of Rate Impacts

Max

Exist Max Local Intermed — Max CR
CRITERION Strtgy Local WiTransf  Transf Transfl  Facility
Rate Impacts Good Fair Goeod Good Good Poor
Projected Rate/
Charge
Rate/Charge Good Fair Good Good Goed Fair
Ramp up
Sensitivity Good Fair Fair Fair Fair Poor
to Water Sales
RATING @ D e | D ® O

. Good @Fair OFmr

1 Water is transferred from Northern/Central California and /or Colorado River.

Maximum Local Supply With Transfers,
Intermediate Transfers, and Maxinwim Transfer
Alternatives are exiremely close under the
MWD transfers scenarios and the two NDC
scenarios. The low MWD rates /high transfer
acquisition costs and high MWD rates/low
transfer acquisition costs scenarios show both
the potential risks and benefits assodated with
the transfer alternatives: risks if transfer acqui-
sition costs increase relative to MWD rates;
benefits if acquisition costs move in the oppo-
site direction.

The potential rate impact associated with
the Colorado River Facilities Alternative is sig-
nificantly higher than those of the other alter-
natives, even under the high MWD rates/low
transfer acquisition costs scenario. The poten-
tal rate impact associated with the Maximum
Local Supply Alternative, while higher than
those of the Existing Strategy, Maximum Local
Supply With Transfers, Intermediate Transfers,

7-14

and Maximum Transfers Alternatives, is still
significantly lower than that of the Colorado
River Facilities Alternative.

Table 7-6 shows the comparative ranking
of each alternative for the water rate criterion.

7.3 QUALITATIVE CRITERIA EVALUATION

Qualitative criteria include degree of
Authority control, feasibility, reliability, envi-
ronmental impacts, and water quality. The
approach taken in this Plan is to disaggregate
each alternative by supply component, then
evaluate the component separately for the cri-
terion under consideration. These evaluations
are then cumulated to produce an overall
descriptive rating of good, fair, or poor for each
alternative. This process is repeated for each
qualitative criterion. The final evaluation step
is to combine the results of the qualitative eval-




-------------------------------------------------------------

uation with results from the quantitative evalu-

ation to derive overall rankings for alternatives.

Qualitative assessments of future MWD
supplies were made based upon data from
MWD's Integrated Resources Plan (IRP). Under
the IRF, demand in MWD's six-county service
area is met using all available resources, includ-
ing demand management, local supplies, and
imported water supplies. MWD identified spe-
cific water supply goals in the IRP and is mak-
ing substantial investments in local supply
development with the intention of reducing
demand for imported water. Failure to meet
the local supply or demand management goals
has a direct impact upon the level of imported
supply MWD must provide to its member
agendies and the confidence that MWD can
supply it. This is a major issue for the San Diego
region, which imports up to 95 percent of its
water supply from MWD during dry years.

Each component of IRP supply has been
evaluated for each of the five qualitative criteria.
To accomplish this, an analysis was conducted
of the IRP supply and demand balance for the
MWD Board-adopted Preferred Resources Mix.
As part of this analysis, local supplies and the
associated demand for the Authority’s service
area were deducted from the total supply and
demand numbers and evaluated separately. It
should be noted that more recent demand pro-
jections by MWD indicate a decrease in future
water requirements that would necessitate a
revision to the IRP and possibly result in modifi-
cation of the Preferred Resources Mix. However,
that revision has not been conducted.

7.3.1 Criterion: Maximize Supply Reliability

Definition of Criterion: This criterion measures
the ability of the alternative to meet full refail level
service demands during normal and dry years and
the minimization of drought and seismic risks.
Options that increase the diversify of supply are
considered superior, Factors affecting reliability
include sensitivity to weather conditions, regulatory
consiraints on facilities operations, and potential for
drought supply allocations,

--------------------------------------------------------------

Analysis and Results.

Water sources are considered to have
good reliability only if none of the factors
described in the criterion definition substan-
tially affect supply availability during a
drought. A source of supply was considered
to have fair reliability if no more than two fac-
tors could affect its availability. A rating of
poor reliability was given to those sources of
supply that were substantially affected by
two or more of the factors and for which there
is limited assurance of availability during a
drought. Table 7-7 provides an evaluation of
the reliability for each individual source of
supply.

Local Supplies.

Local reclamation projects, groundwater
projects relying on recycled water as a source of
recharge, firm local surface water yields, and
seawater desalination are all considered highly
reliable. Groundwater relying upon natural
recharge is subject to reductions during dry
years. Firm local surface water is the minimum
amount of water drafted from local reservoirs,
based upon historical data reported to the
Authority from member agencies.

Wastewater flows to a reclamation plant are
not significantly impacted by drought. Thus,
users of non-potable reclaimed supplies or
potable repurified supplies would not likely be
subject to cutbacks in dry years. Regulatory
constraints could affect reclamation, especially
those related to increases in Total Dissolved
Solids (TDS) above groundwater basin plan
objectives. In the past, this issue has been suc-
cessiully addressed through revisions to the
Basin Plan or the introduction of demineraliza-
tion treatment. During the last drought the
Regional Water Quality Control Board
(RWQCB) was consistent in allowing use of
recycled water in excess of Basin Plan TDS
Objectives. Regulatory constraints are not con-
sidered to impact the reliability of local recla-
mation projects either within the Authority's
service area or the MWD service area asa
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whole. Groundwater basins may also be sub-
ject to regulatory constraints, including require-
ments to maintain minimum water table levels
to support habitat and limitations imposed by
upstream water rights holders on the amount
of water available for recharge, These con-
straints are not as serious if the source of
recharge is recycled water.

Imported Supplies: State Water Project.

Drought in California has had significant
impacts on the reliability of water imported
from the SWP. Over the past 25 years, severe
droughts in Northern California twice caused
the SWP to sharply limit deliveries to its con-
tractors. In 1977 and 1991, MWD received less
than 400,000 af, which is about a third of nor-
mal year deliveries. Forty-two of the last 90
years were classified by the state’s Department
of Water Resources (DWR) as either below nor-
mal runoff, dry, or critically dry: Two sustained
droughts (1929-34 and 1987-92) occurred dur-
ing this period, where flows in the Sacramento
River dropped to half of average. In 1977,
annual flows to the Delta reached an all time
recorded low of 5§ maf, compared to the 50-year
average of 18.4 maf. Storage in the system miti-
gates some of the drought impacts, but SWP
storage of 5.3 maf is not adequate to meet full
demands during a prolonged drought, such as
occurred from 1987-92, or to take advantage of
above-normal runoff during wet years. As part
of the 1994 Monterey Agreement between
DWR and SWP contractors, MWD received
access of up to 200,000 af of storage in SWP
reservoirs. This helps mitigate the variation of
flows on the SWP and provides added protec-
tion during dry weather years. Construction of
new south of the Delta off-stream storage as
part of the “full Delta fix" described in Chapter
3, provides the SWP with greater operational
flexibility to deal with variations in weather
conditions.

Drought impacts in Northern California are
compounded by environmental and water
quality issues surrounding the Sacramento-5an
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Joaquin Delta, discussed in Chapter 3.
Regulatory restrictions imposed to protect
endangered species and improve Delta water
quality could constrain Delta exports even in
average runoff years. Under the IRE, MWD will
rely on a dry year yield from the SWP of 1.35
maf by 2020. In order to achieve this quantity
both an interim and a full fix of the Delta must
be accomplished by 2010. Analysis contained in
the IRP indicates that if no additional invest-
ment is made to improve conditions in the
Delta, regulatory restrictions imposed to pro-
tect endangered species and improve Delta
water quality could constrain Delta exports 50
percent of the time or every other year includ-
ing average runoff years. Export restrictions
could limit deliveries to MWD during a dry
year to about 400,000 to 600,000 af, less than
half of the IRP goal for SWF supplies.

The issue of water rights has an impact in
times of shortage and influences the reliability
of SWP supplies. The SWP has the most junior
water rights on the Sacramento and San
Joaquin Rivers. As discussed in Chapter 5, pre-
1914 rights holders and the Central Valley
Project (CVP) have superior rights to the SWP
and would receive their allocations of water
during a shortage before the SWP. Coupled
with dry-year environmental priorities, this
would reduce the amount of water available to
the SWE. For this reason, transfer water from
the pre-1914 rights holders and even the CVP is
rated higher in this aspect of reliability.

The SWP is integral to MWD being able to
meet increasing demands within its service
area. The uncertainties about future regulatory
restrictions, the history of the SWP’s suscepti-
bility to extended periods of drought, the inad-
equate carry-over storage in the SWP system,
and the Project’s junior water rights raise seri-
ous reliability concern and highlights the
importance that successfully implementing a
Delta fix has in ensuring the certainty of the
state’s main water supply. Transfer water from
the CVT, areas of origin with pre-1914 rights, or
from SWP contractors south of the Delta; is
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more reliable and would be a strategy for
enhancing reliability, such as occurred with the
State Water Bank in 1991 (see Section 5.4.1).

As discussed in Chapter 3, interim Delta
improvements consisting of fish screens and
acoustic barriers followed by a full fix of the
Delta would enhance the reliability of the SWP
and is considered in evaluating its overall relia-
bility as a source of supply. Taking that into
account, it can be assumed that the potential
for operating restrictions would be reduced
and additional storage would be capable of
partially mitigating the wide variation in
weather conditions. For these reasons, SWTP
supplies above the minimum historical deliver-
ies to MWD are less reliable than the historic
firm supplies and were rated as having fair reli-
ability. The historic firm SWP deliveries were
considered to have good reliability.

Imported Supplies: Colorado River.

The key reliability issue for Colorado River
supplies is whether MWD will be able to deliv-
er the full capacity of its CRA (1.2 maf/yr) in
future years. MWD has firm entitlement to
only about half the aqueduct’s capacity. In the
past, the non-firm half of CRA deliveries came
from other lower basin states’ unused alloca-
tHorns. Butin 1995, the lower basin exceeded its
7.0 maf entitlement, and vunused allocations
were not available. MWD was able to keep the
aqueduct full after the U.S. Bureau of
Reclamation (Bureau) declared a surplus on the
Colorado River. A surplus declaration will like-
ly be needed again in 1997, and the Bureau has
indicated that water supply conditions may
warrant the surplus.

Computer modeling analysis performed by
the Colorado River Board of California (CREB)
in 1996 showed that MWD will on average be
unable to keep the CRA full without annual
surplus declarations. MWD has suggested
reoperation criteria for the Bureau to consider
that would allow surplus declarations to con-
tinue. The analysis conducted by the CRB
shows that MWD would benefit from such
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recperation over the next 10 to 15 years.
However, Arizona users would face increased
risk of shortages under the reoperation criteria.
Upper basin states have also raised concerns
over the proposed criteria and have expressed
a desire for California to reduce its Colorado
River diversions to the 4.4 maf basic entitle-
ment. The CRB analysis showed that even
under the proposed criteria, MWD could begin
experiencing some level of supply shortage by
2010.

The Arizona Legislature recently adopted a
groundwater banking law which provided
funding for groundwater replenishment and
off-stream banking. With this new law, Arizona
recently revised and accelerated its water
demand projections on the Colorado River. The
CRB estimated that Arizona’s 1996 water will
be about 2.7 maf, close to its 2.8 maf apportion-
ment. As Arizona’s usage increases, less
unused apportionment will be available to
California, making MWD more dependent
upon surplus declarations.

Supplies from the Colorado River were also
reviewed under varying weather conditions.
Historical records indicate that lower basin
allocations (7.5 maf) could not be met during
two years of a period dating back to 1906.
Studies published by the Arnerican Water
Resources Association (AWRA) show that
severe sustained droughts of up to 20 years
would not cause a reduction in California
deliveries below the basic entitlement of 4.4
maf. This is because of a combination of large
volumes of storage in the lower basin as well as
an upper basin obligation to deliver an aggre-
gate of 75 maf to the lower basin over a 10-year
period. The AWRA study also concluded that
surplus water that MWD currently relies upon
to maintain a full CRA would not be availzble
under this scenario.

On average, Colorado River recorded
inflows have exceeded use by 1.0 to 1.9 maf
annually. However, averages can greatly mask
variability in river flows. For many years, actu-
al flows were either considerably lower or
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higher than total system demand. During the
recorded 1906-95 period, the estimated natural
flow at Lee Ferry, the compact point, was less
than 12 maf about 30 percent of the years, and
more than 21 maf in 12 percent of the years.
Compounding this variability is the tendency
for “persistence” in flows. Both low- and high-
flow years are more likely to occur in a series.
When this happens in low-flow years, the
reservoirs are not always able o recover rapid-
ly. Table 7-8 shows average historical inflows
and uses of the river.

TABLE 7-3

Colorado River Inflows and Uses
Average Inflow (1906-95) 16.4 MAF
Current Uses
Upper Basin 3.8 maf
Lower Basin 7.5 maf
Mexico 1.5 maf

Sub-total 12.8 maf
Evaporation 1.7 to 2.6 maf
and System Losses!
Total System Needs 14.5-15.4 maf
Average Difference, 1.0-1.9 maf
Inflow to Use
E Losses and evaporation are dependent upon storage

levels in reservoirs. Presently the fgure is nearer 2.6

As upper and other lower basin states
increase water use on the Colorado River, the
average surplus shown above could diminish
quickly, and less surplus water from unused
entitlements will be available. Even during a
normal weather year, surplus flows may not be
available.

Much has been done in the past to drought-
proof Colorado River users. Storage in excess
of 60 maf, equal to about 4 times the average
annual flow, has been built into the system, all
but ensuring that any short-term drought
would not impact deliveries of basic apportion-
ments. In addition, the upper basin obligation
to deliver at least 75 maf over a 10-year period

..............................................................

moderates the impact on lower basin deliveries
in times of drought. Priorities and water rights
become the major factors determining reliabili-
ty on the Colorado River during times of sus-
tained drought.

Agricultural agendes in California have
higher priority to Colorado River water than
MWD. The IID has some of the highest priority
water on the river, with present perfected
rights to most of its allocation that pre-date the
Colerado River Compact. MWD's basic entitle-
ment plus conserved water through its agree-
ment with IID is considered reliable water even
in imes of drought. In the event of shortage,
California users have higher priority than the
other lower basin states, which would see
reductions in their basic entitlements before
California agencies. Because of MWD’ reliance
on surplus water over and above its basic enti-
tlement, it will lose a major portion of its cur-
rent Colorade River supply if Arizona and
Nevada begin taking their full entitlement.

Environmental issues on the Colorado are
primarily related to operating dams to protect
endangered fish. This has minimal effect on
water supply and is more likely to limit the
production of hydreelectric power. When com-
pared to the SWP, the Colorado River has less
variable hydrology, very senior water rights,
and significantly more storage capacity. As a
result, Colorado River entitlement water is con-
sidered to be more reliable and have a lower
risk of not being available during a drought
than that portion of SWP supplies above the
historic SWP firm yield.

Surplus Colorado River water is considered
unreliable both as a dry-year supply and to
meet increasing demands even in normal
weather years. By its very definition, surplus
Colorado River water is less reliable than
California’s first through fourth priority entitle-
ments. It is available only if the Bureau declares
a surplus and only after the basic entitlements
have been satisfied. Reliance by MWD on sur-
plus water during prolonged periods of
drought would provide a significantly higher
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risk of shortage when compared to the basic
entitlements. Current discussion between the
U.S. Department of Interior and the Colorado
River water users centers in great part on the
need for California to move towards staying
within its annual 4.4 maf entitlement. This
emphasis on reduding reliance on surplus
water reinforces the conclusion that even with
reoperation, long-term reliance on this source
provides an excessive reliability risk.
Compared to surplus supplies, transfer sup-
plies that come from agricultural agencies with

enfitlement or present perfected rights are
highly reliable.

Storage Agreements and Transfers.

The IRP relies on storage agreements and
transfer water from Northern California
sources to meet dry vear demands. This water
i5 available under dry year option agreements
or stored in groundwater basins south of the
Delta. The water could be either from north or
south of the Delta and have a variety of water

--------------------------------------------
------------------

rights attached to it. This makes it difficult to
generalize as to what the potential for alloca-
tion during drought would be. There may also
be a restriction on exports if the transfer is from
north of the Delta and requirements for envi-
ronmental water are imposed. With the level of
information available on Northern California
transfers it was only possible to rate this supply
as having fair reliability.

Owerall Evaluation.

Based on the evaluation provided in Table
7-7, a listing can be developed of the quanti-
ties of water by each category of reliability
(good, fair and poor) for the optimized
resource mixes. This analysis has been per-
formed using normal-year and dry-year
demands on the Authority and MWD and
assurnes that the Authority would receive a
proportional share of MWD water equal to its
level of purchases. Table 7-9 presents the
results of this exercise.

The Colorado River Facilities and the

TABLE7-9
Quantites of Water Rated by Reliability Year 2015 (AF)

Exsting Max Max Local Intermed Max CR

Stategy Local wiTrans Transfr Transfr Fadility
NORMAL YEAR
Good 362,884 410,250 527 407 499,065 523,395 638 820
Fair 422385 376,750 255,583 287,935 263,602 148,130
Poor 1,731 - = = - -
Total Supply 787,000 787,000 7B7,000 787,000 787,000 787,000
Total Demand 787,000 787,000 787 000 787,000 787,000 787,000
DRY YEAR
Good 347 809 397,516 522,241 491,783 533,996 B44 690
Fair 401,668 375,153 299,191 319,175 306,004 195,310
Poor 20,523 67,331 18,568 29,042 - -
Total Supply 840,000 840,000 840,000 840,000 840,000 840,000
Total Demand 840,000 840,000 840,000 840,000 840,000 840,000
MNOTE: Dry-year 2015 revised demiands. Assumes Authority reveives proportional share of available MWD water,
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Maximum Transfer Alternatives have the
largest amounts of reliable water. This is
because up to 500,000 af of highly reliable
transfer water from the Colorado River would
be the predominant source of supply, and the
remaining water needed would also be con-
sidered highly reliable. A variation of the
Maximum Transfers Altemative envisions
150,000 af of the 500,000 af total coming from
Northern California. This was rated as having
fair reliability and does not change the relative
rankings of the alternatives.

The Maximum Local Supply With
Transfers Alternative and the Intermediate
Transfers Alternative have the next highest
block of water considered to be highly reli-
able. This is because the addition of agricul-
tural transfers and local supplies reduce the
need for SWP and Colorado River surplus
water inherent in the mixes relying most
heavily on MWD. These two alternatives also
result in the greatest diversification of supply,
which is another criterion used in evaluating
reliability. The Maximum Transfers and the
Colorado River Facilities Alternatives shift
primary reliance on one single provider,
MWD, to primary reliance on another source,
the Colorado River. Further diversification can
be achieved by acquiring a portion of the

...............................................................

transfer water under the Maximum Transfers
Alternative from Northern California.

The four proposals that incorporate trans-
fers also have the least amount of water con-
sidered to be of questionable reliability. In the
event of shortages, it can be assumed that
poor reliability water would be the most likely
to experience cutbacks. Reducing reliance on
poor reliability supplies is key to enhancing
overall reliability.

MWD's IRP And Reliability.

Through the implementation of its IRP,
MWD anticipates it will meet normal- and dry-
year demands through 2015. However, should
full implementation of the IRP fall short of
expectations, MWD may have difficulty meet-
ing demands. The reliability of the IRP rests on
three basic premises: 1) the CRA remains full
through efforts at reoperation and water bank-
ing; 2) future demand on MWD is met by the
SWP through implementation of a full Delta fix
by 2010; and 3) local projects are implemented
to the extent estimated in the IRP. These
sources make up 35 percent of the MWD ser-
vice area’s supply in 2020 as envisioned in the
IRP. In the event any or all of these premises
are less than fully realized, pressure will be
exerted to make up those shortages through

TABLE7-10
Impacts of Less Than Full Implementation of IRP
(No new local projects or increased production from existing local projects)
By Ratings of Reliability (AF) Dry Year 2015

Existing Max Max Local Intermed Max CR

Stategy Local wiTrans Transfr Transfr Facility
Good 321435 372,450 501,572 469,897 522,302 653,323
Fair 365422 340,761 270,786 289,058 304,577 186,613
FPoor 134512 124 473 67,642 81,005 12,721 18,065
Tatal Supply 821,370 837,723 840,000 840,000 840,000 840,000
Total Demand 840,000 540,000 540,000 240,000 840,000 840,000
Balance (18,630) (2.277) - - - -

MOTE: Dry-year 2015 revised demands. Assumes Authority receives proportional share of available MWD water.




increased reliance on the other water resources.
Table 7-10 provides an evaluation of the rela-
tive reliability of each alternative in a dry vear
where the Authority’s demands increase by
approximately 7 percent and MWD's local pro-
duction falls 306,000 af /yr short of IRP goals.

If all water identified were available, there
would be minor shortages of no more than 3
percent with no shortages occurring in the alter-
natives that incorporate transfers. One effect of
this scenario would be to increase the amount
of water in each of the mixes that is considered
to be of poor reliability, i.e., surplus Colorado
River water, Shortages would increase substan-
tially under the Existing Strategy and
Maximum Local Supply Alternatives if any or
all of the poor-reliability water were not avail-
able. The remaining alternatives, which reduce
dependence on poor-reliability water, would be
less vulnerable to shortages.

Table 7-11 provides a similar dry-year
analysis assuming interim Delta improvements
but not a full fix to the Delta and assuming an
increment of 550,000 af is not available in a crit-
ically dry year.

In this analysis, shortages are apparent
under all alternatives. The shortages increase as
dependence on MWD increases to the point
where 10 percent shortages are reached in the
Existing Strategy Alternative. This would be
compounded in the event that other poor-relia-
bility water, such as surplus Colorado River
water, is limited in availability. Mixes with the
least amount of water rated as poor would be
considered the most reliable in this type of
drought risk analysis.

Table 7-12 provides a qualitative evalua-
tion of each component of reliability for the
alternatives.

7.3.2 Criterion: Maximize Supply Feasibility
Definition of Criterion: This criterion measiires
the probability that a future source of water will
actually be developed or available as planned.
Factors considered in feasibility include public
acceptance, regulatory agency approval,
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Authority/MWD member agency acceptance, engi-
neering/construction difficulty, third party effects
from transfers, compatibility with existing
Authority facilities and operations, and water rights
and legal aspects.

Feasibility affects both existing and future
water sources. For the most part, existing
sources of supply are considered feasible by the
very fact of their existence. However, in certain
cases, feasibility for existing supplies bears fur-
ther scrutiny. For example, feasibility issues
affect MWD's ability to maintain a full CRA
over the long term. Table 7-13 provides an
evaluation of regional supplies for feasibility.

Local Supplies.

An assumption was made that all existing
local supplies will continue to provide water.
These supplies have the highest level of feasi-
bility. Future local projects were affected pri-
marily by the requirement for local agency
funding approval. Because these types of pro-
jects have a proven track record, regulatory
approval was not considered a limiting factor.
The only uncertainty is then the need for certi-
fied environmental documents to actually con-
struct. Public acceptance is considered good for
almost all local projects. Public perception of
the water repurification project has yet to be
fully determined and is considered fair at this
point, although that issue will be more fully
known at the conclusion of the environmental
process, and before the next Water Resources
Plan update.

Seawater desalination, although technical-
ly feasible, raises issues of regulatory approval
for brine discharge. compatibility with exist-
ing power generation facilities, and the need
for integration with a domestic water distribu-
tion system. A “stand-alone” project located
on the coast could be difficult to site and may
encounter lack of public acceptance.
Collocating with an existing power plant with
access to an ocean outfall, such as San Diego
Gas & Electric Company’s Encina Plant, would



TABLE 7-11
Impacts of Less Than Full Implementation of IRP
(no full fix to Delta) By Ratings of Reliability (AF)
Dry Year 2015
Existing Max Max Local Intermed — Max CR
Stategy Local w/Trans Transfr Transfr Facility
Good 347,809 397,516 522241 491,783 533,996 644,690
Fair 258,641 242,459 196,138 208,327 267 879 139,516
Poor 149,268 138,474 107,550 115,685 37,026 24,794
Total Supply 755,718 778,459 825,929 815,795 839,000 839,000
Total Demand 840,000 840,000 840,000 840,000 840,000 840,000
Balance (84.282) (61,541) (14,071) (24,205) (1,000) (1,000) |
NOTE: Dry-year 2015 revised demands. Assumes Authority receives proportional share of available MWD water.

TABLE 7-12
Water Resources Plan 1997 Update
Comparative Evaluation of Reliability

Existing Max Max Local Intermed Max CR
CRITERION Stategy Local wiTrans Transfrl Transfr  Facility
Reliability
Meet Increasing | Fair Fair Good Good Good Good
Demands
Increase Supply Poor Fair Good Good Good Poor
Diversity
Minimize Fair Fair Good Good Good Good
Droughts
Limit Cutbacks Fair Fair Good Good Good Good
During Drought
Limit Regulatory | Poor Fair Good Good Fair® Good
Constraints
RATING D 2 ® & @ ®

. Good @ Fair O Poor

! Water is transferred from Northern/ Central California and /or Colorado River.
2 1 transfers from non-Colorado River sources are used.
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enhance the feasibility of such a project. Studies
undertaken by the Authority indicate thata
collocated project at an existing site is feasible,
but enough uncertainty exists to rate seawater
desalination as having only fair feasibility in
relation to other supplies.

Imported Supplies: MWD State Water Project.

Imported water is an exception to the high
feasibility given to existing supplies. The SWP
supplies above historic low deliveries were
considered to have only fair feasibility. These
additional SWP supplies depend upon contin-
uation of the terms of the 1994 Bay-Delta
accord, which expires in 1997, and upon an
interim Delta “fix" to secure these supplies.
Renewal of the 1994 terms would require
agreement of all the concerned parties, which
at this point has some degree of uncertainty. An
interim fix is to date unfunded and has not
been officially adopted. SWP deliveries of a full
entitlement to MWD require a full Delta fix,
subject to regulatory approval, statewide pub-
lic acceptance, agreement of all concerned
water users, identification of a preferred alter-
native, and approval of funding. All of these
elements contain a large degree of uncertainty.
Efforts by Cal-Fed and cooperation among
urban, agricultural, and environmental water
interests have resulted in continued progress
toward agreement on a Delta fix. Recent
approval of Proposition 204 by California’s vot-
ers has provided a significant step forward in
the process of funding Bay-Delta environmen-
tal restoration improvements. However,
because it is still relatively early in the imple-
mentation process and because funding has not
been identified for those elements that would
increase yield, the feasibility of implementing
an interim and full Delta fix in relation to other
supply opportunities is rated as fair

Storage Agrezments and Transfers.

MWD has negotiated and implemented
storage agreements south of the Delta. The
Semi-Tropic Water District agreement is a suc-
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cessful example. Feasibility questions in this
supply component center on the acquisition of
transfers from Northern California. To date
MWD has not finalized agreements for option
transfers originating from Northern or Central
California.

Water rights are varied on the Sacramento
and San Joaquin Rivers, and transfers must be
approved by the State Water Resources Control
Board (SWRCB) for water transferred beyond
its original area of use. Transportation is con-
sidered feasible since there is excess capacity in
the California Aqueduct and the DWR has a
wheeling policy in place. A major issue in eval-
uating the feasibility of Northern California
transfers is limitations on exports through the
Delta. Uncertainties surrounding the allowable
exports and reliance on a Delta fix would be
applicable feasibility considerations for a frans-
fer from north of the Delta. If most or all of the
transfer water came from south of the Delta,
this would not affect the feasibility of the trans-
fer. Because of the uncertainties of where the
water originates and the issues surrounding
Delta export restrictions, the IRP’s Northern
California transfer component was rated as
having fair feasibility.

Imported Supplies: MWD Colorado River.

Surplus Colorado River water was evaluat-
ed for feasibility on the basis of MWD's efforts
to firm up Colorado River supplies above the
MWD entitlement of 550,000 af /yr. Sufficient
progress has not been made by MWD in these
efforts to indicate good or fair feasibility.
Current plans by MWD to reoperate the river
and expand water banking opportunities
would require agreement of all seven states
and the federal government. These issues are
complex and may take years to resolve. Other
specific plans to purchase long term transfers
to maintain a full CRA are not being pursued
by MWD at this time. Given these uncertain-
ties, this source of supply was rated as having
poor feasibility.

On-stream banking in Colorado River



.............................................................

reservoirs has been suggested s one way to
increase the reliability of Colorado River sup-
plies. This concept, sometimes termed “top
water banking”, would allow agencies to store
water in reservoirs if such water meets yet-to-
be-agreed-upon eligibility criteria. Arizona has
proposed inter-state groundwater banking of
Colorado River supplies within the context of
its new groundwater banking program.
Discussions are ongoing as to how such a pro-
gram would be operated.

MWD has proposed that it be allowed to
bank three categories of water: 1) continued
banking of savings which resulted from its Palo
Verde test land fallowing program (186,000 af);
2} conserved supplies which resulted from its
D conservation agreement (106,000 af / yI);
and 3) salinity control water. Salinity control
banking represents water available from the
Colorado River that MWD cannot deliver
because of requirements to control salinity in
its distribution system.

California agencies support banking water
that is produced from conservation programs,
provided all agencies are allowed to partici-
pate. To date, MWD has sought a preferred
banking position by linking its water banking
to the settlement of the San Luis Rey Indian
water rights dispute (Section 4.3.2), and there-
fore resolution within California has not yet
been achieved. Resolution of on-stream bank-
ing must also be achieved among the other
lower basin states, which have expressed con-
cerns with MWD proposals put forth to date.
In particular, questions have been raised about
the eligibility of banking salinity control water
and water already being conserved that is cur-
rently considered “system water.”

MWD's proposed operating criteria has
not received support from all agencies within
California, nor officially from other states.
Other states appear to support annual evalua-
tions of surplus supplies, but not changes in
operating criteria that could cause long-term
impacts, California users and other states
would likely want extensive input on any

..............................................................

new operating criteria.

In an address given December 19, 1996, to
the Colorado River Water Users Assodation,
US. Secretary of Interior Bruce Babbitt, empha-
sized the federal government's concern with
California’s continued reliance on surplus
water. In his remarks, the Secretary stated the
fact that other lower basin states are increasing
their uses of CRW and that lower basin users
cannot continue to depend on the availability
of surplus water. Secretary Babbitt went on to
say that surplus water will not be available to
indefinitely meet demands bevond California’s
4.4 maf entitlement and the effective imple-
mentation of surplus criteria depends on a well
conceived strategy to manage California’s
demands on the Colorado River. He went on to
conclude that California must put in place a
realistic strategy that will ensure the ability to
reduce its use when necessary or to meet its
needs from sources that do not impact other
users entitlements.

Consequently, there is a high degree of
uncertainty associated with implementation of
the operational changes proposed by MWD.
Secretary Babbitt’s remarks as well as those of
Colorado River users, indicates a serious lack
of support for MWD's proposals. Due to the
lack of a clear plan on the part of MWD to gain
consensus in support of MWD's continued
reliance on surplus Colorado River water, the
feasibility of this supply component is consid-
ered to be poor.

Transfers: Colorado River.

Agricultural transfers from the Imperial
Valley of up to 200,000 af/yr were considered
to have good feasibility because that amount is
well within the quantities [ID identified as
being attainable through conservation. Draft
terms have been developed to sell the water,
and MWD is working on a wheeling policy
that would enable transportation. Water rights
are firmly established, and a precedent for
transferring conserved Colorado River water
exists through an MWDHID program, which
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conserves 106,000 af /yr. This level of transfer
appears to have good public acceptance in both
counties and is not considered to result in
third-party impacts. Regulatory approval may
be relevant to impacts on Salton Sea levels and
water constifuent concentrations. This may
cause some uncertainky, but is not considered
as significant as it is at higher quantities of
transfers. An agreement signed by all seven
California parties with priority rights and the
Bureau is required to implement the program.
In his recent remarks to the Colorado River
Water Users Association (December 19, 1995),
Secretary of Interior Babbitt reiterated the fed-
eral government’s support for Colorado River
transfers. He also stated that the Bureau can
help effectuate transfers within the Law of the
River if the water can verifiably be conserved.
Agricultural transfers of up to 500,000 af are
considered to be less feasible than the 200,000
af level, but to have fair feasibility in relation to
other supply options.

In its Water Availability Study, IID identi-
fied a maximum 400,000 af/yr as attainable
through extraordinary conservation.
Achieving quantities in excess of that amount
is presently uncertain, pending further study.
Regulatory approval and public acceptance
become more of an issue at this level of trans-
fer. Concentrations of constituents in the Salton
Sea may be more affected, which would
increase uncertainty regarding regulatory
approval. Public perception in the Imperial
Valley may not be as accepting of a transfer of
this magnitude without clear consensus that
third-party economic impacts would not occur
or would be mitigated.

The economic benefits realized by Imperial
County from payments for the water, com-
bined with the knowledge that the transfer
water is the result of conservation and not the
permanent retirement of agricultural land,
could provide the necessary assurances that
any third-party impacts would be alleviated.
Reliance on the CRA for a transfer of 500,000 af
would require more than 40 percent of the
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available aqueduct capacity for the term of the
transfer agreement, a major commitment on
the part of MWD. This is balanced to some
degree by the uncertainties surrounding
MWD's long-term ability to maintain a full
CRA. Capacity may be available for amounts
above MWD's basic entitlement. Transfer
water from other Colorado River users, both
within and outside California, may be pursued
but are considered to have some of the same
feasibility issues.

The evaluation of a separate conveyance
facility to the Colorado River to transport
500,000 af of water from the Colorado River
raises several feasibility issues. The transfer of
500,000 af from the Imperial Valley has the
same regulatory and public acceptance uncer-
tainties as the wheeled alternative. Although
construction of a conveyance system is con-
sidered technically feasible, gaining regulato-
ry approval for construction can only be con-
sidered fair at the level of studies conducted
to date.

Issues specific to the feasibility of a sepa-
rate pipeline are mainly institutional and
legal. A new conveyance line to the Colorado
River would reguire a direct contract with the
Bureau. Challenges to that contract by the
upper basin states and other lower basin states
may arise due to a perception that a “new”
allocation is being made to California. Public
perception within the Imperial Valley may also
be more of a factor if 2 pipeline is viewed as a
more permanent arrangement than a wheeled
transfer.

Efforts to revise the current operations of
the river to make allocations more flexible and
responsive to needs can alleviate some of these
unicertainties. Positive public response to
lower levels of transfer and their economic
benefit can change public perception over the
significance of a pipeline. This is a changing
situation, and these changes could be reflected
in the next update of the Water Resources Plan.
For purposes of the current plan, Coloraco
River water (CRW) conveyed in a separate



pipeline is considered to have poor feasibility
in relation to the other supply options,

Transfers: Northern and Central California.

Northern and Central California were
assumed to provide a maximum of 150,000
af/yr of transfer supply, based upon recent
and reasonably expected transfer activity in
the region. Wheeled transfers of 500,000 af
were evaluated in terms of this amount com-
ing via the California Aqueduct, thereby
reducing the requirement for CRW below
what IID identified as the maximum conserv-
able amount. This lessens the uncertainties
related to water availability, regulatory
approval, public acceptance, and available
CRA capacity.

The term of a transfer from Northern
California matching the 75-125 year term of
the IID-Authority proposal is not considered
likely. Current transfers have been one-time
only or dry-year occurrences. However, with-
in current market conditions and the existing
legal framework, it is feasible that a term
encompassing this 20-year planning period
could be arranged for these quantities with
multiple parties.

Transfers from SWP contractors would
require water agency approval and SWRCB
approval. CVP transfers may require fewer
approvals and in some quantities could be
arranged directly with the farmer However, to
achieve major long-term transfers, it must be
assumed that SWRCB approval would be
required and third-party impacts mitigated,
because it is not known whether this would be
conserved water. Public acceptance of large-
scale transfers from the Central Valley has been
an issue of concern in those areas and would
need to be addressed prior to implementing
such a program. This is balanced to some
extent by market forces which are generating a
lot of interest in the agricultural community to
pursue these arrangements.

Water rights are more varied on the
Sacramento and San Joaquin Rivers, but

could be assumed to be firm enough to
ensure delivery if an agreement were entered
into and approved by the SWRCB.
Transportation is considered feasible since
there is excess capacity in the California
Aqueduct and DWR has a wheeling policy in
place. Development of a wheeling policy by
MWD may enable a non-SWF contractor to
wheel at the same cost as a SWP contractor,
thereby reducing the cost, although at this
point MWD has yet to adopt a wheeling poli-
cy. A major issue in evaluating the feasibility
of Northern California transfers is limitations
on exports through the Delta. As stated previ-
ously, if this large-scale transfer is from north
of the Delta, uncertainties surrounding the
allowable exports and reliance on a Delta fix
would be applicable. If most or all of the
transfer water came from south of the Delta,
this would not affect the feasibility of the
transfer. Northern California transfers were
rated as having fair feasibility.

Cwwerall Evaluation.

Table 7-14 provides a listing of the quanti-
ties of water in each rating category based on
the qualitative evaluation conducted in Table
7-13 for both normal-year demand and dry-
year demand scenarios. Table 7-15 provides a
qualitative rating of feasibility for each alter-
native.

7.3.3 Criterion: Maximize Water Quality
Definition of Criterion; This criterion measures the
overall quality of water delivered by the Authority
to its member agencies. The evaluation favors water
low in salinity, or TDS, and low in trikalomethane
(THM) precursors, which form potentially harmful
compounds when combined with chlorine-based dis-
infectants.

Analysis and Resulls.

Water quality characteristics vary between
the regions of origin of the Authority’s major
potential supply sources. Water from Northern
and Central California, including the SWP and
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TABLE 7-14
Quantities of Water Rated by Feasibility
Year 2015 (AF)

Existing Max Max Local Intermed  Max CR

Strigy Local wiTrans Transfr Transfr Facility
NORMAL YEAR |
Good 361,884 340,250 477 407 494,065 368,398 398,820
Fair 423385 445,750 309,593 282,935 418,602 153,180
Poor 1,731 - - - - 235,000
Total Supply 787,000 787,000 787,000 787,000 787,000 787,000
Total Demand 787,000 757,000 787,000 787,000 787,000 767,000
DRY YEAR
Good 36,809 327516 472,241 486,783 486,783 404,650
Fair 402 668 445,153 345,151 324,175 353,217 200,310
Poor 90,523 67,331 18,568 26,042 - 235,000
Total Supply 840,000 840,000 840,000 840,000 840,000 840,000
Total Demand 840,000 840,000 540,000 840,000 840,000 840,000
NOTE: Based on revised 2015 demands on MWD,
Assumes Authaority receives proportional share of available MWD water.

transfers, are generally low in TDS, but high in
the organic compounds that are precursors to
THMSs and other potentially-harmful disinfec-
tion by-products. Colorado River supplies are
gererally high in TDS, but low in THM precur-
sors. Local supplies are highly variable in
water quality, ranging from the relatively pure
supplies that would be produced from a sea-
water desalination or water repurification facil-
ity, to recycled water supplies that are limited
to non-potable usage because of water quality
considerations. Table 7-16 provides a qualita-
tive evaluation of water quality for each source
of supply.

For some alternatives, potential water qual-
ity problems are mitigated by proposed treat-
ment processes. For example, the Colorado
River Faclities Alternative draws water from
the All American Canal (AAC), which has
salinity exceeding in excess of 800 milligrams
per liter (mg/L). This alternative includes
reverse osmosis (RO) keatment to reduce the
finished water to a TDS of about 500 mg/L.
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Likewise, future supplies from the Bay-Delta
may be treated using ozonation, reducing
THM water quality considerations. The salinity
of water supplied by MWD is contingent on
the blending ratio of SWP water and CRW.
Under its enabling act, MWD is obligated to
provide its member agendies a 50-50 blend of
SWP water and CEW to the extent reasonable
and practical. To the extent that blend is not
reached, salinity of MWD water would exceed
that of the partially-demineralized water in the
Colorado River Fadlities Alternative and may
also require ozonation to reduce THM forma-
tion potential.

Table 7-17 provides a listing of the quanti-
ties of water that would have good, fair, or
poor ratings for water quality based on the rat-
ings given in Table 7-16. This is done for both
normal and dry years.

Because the Authority’s imported water
supply is a blend of CRW, with its higher TDS,
and SWT water which is higher in THM pre-
cursors, the effort to blend the two sources to



reduce one constituent can result in an increase
in the other constituent. The six resource mixes
under consideration provide for various blends
of these imported water supplies. The
increased use of Colorado River transfers
increases salinity while reducing the organic
precursors to THMs contributed by SWP sup-
plies. Conversely, the Existing Strategy and
Maximum Local Supply rely exclusively on
MWD blended supplies which will reduce
salinity but increase THM precursors.

In San Diego County, the high TDS levels in
the water supply results in increased costs to
consumers and a decrease in project yield from
water recycling projects. A 1988 report titled
Estimated Economic Impacts of Salinity of the
Colorado River, prepared for the Bureau, esti-
mated the annual damages to households
receiving municipal and industrial water con-

taining high proportions of CRW. The damage
estimates range from $87 to $145 (escalated to
1996 dollars). These were derived from baseline
salinity levels of 500 mg/L TDS and 344 mg,/L
TDS, respectively. Extrapolated to the 890,000
households in the Authority’s service area, this
“damage” is between $78 million and $130 mil-
lion a year.

The development of recycled water sources
is an important element in securing a reliable
supply of water for San Diego County: High
TDS levels in the imported supply can jeopar-
dize utilization of recycled water due to mar-
ketability constraints. With imported supplies
in San Diego County at close to 700 mg/L TDS
and 300 mg/L to 600 mg/L TDS added through
normal indoor water use, the recycled water
produced in the Authority’s service area is
between 1,000 mg/L and 1,300 mg/L TDS.

TABLE 7-15
Water Resources Plan 1997 Update
Comparative Evaluation of Feasibility
Existing Max MaxLocal Intermed — Max CR
CRITERION Stategy Local wiTrans _ Transfr!  Transfr  Facility
| Feasibility
| Public Acceptance | Fair Fair Good Good Fair Fair
Institutional Fair Fair Fair Fair Fair Poor
Acceptance
Regulatory Fair Fair Good Good Fair Poor
Approval
Engineering/ Fair Fair Good Good Good Fair
Construction
3rd Party Fair Fair Fair Fair Fair Poor
Economic Impacts
Compatibility Good Good Good Good Good Fair
W/ Existing Facilitied
| Water Rights Poor Poor Fair Fair Good Good
Legal Aspects Good Good Fair Fair Fair Poor
RATING @D %, & & D O
. Good @ Fair O Foor
! Water is transferred from Northern /Central California and /or Colorado River.
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............................................................

Certain crops and ornamental vegetation
cannot be irrigated with high TDS waters.
Avocados and citrus, significant crops in San
Diego County, produce best with water con-
taining TDS concentrations of less than 555
mg/] and 768 mg/1 respectively.

MWD currently has an interim palicy to
lower TDS levels by providing a 25 percent
blend for the April through September period
in the Weymouth, Diemer and Skinner service
areas. This strategy was adopted in response to
marketing problems encountered by reclama-
Hon projects in the Authority’s service area.
MWD has stated that variations of this strategy
will be employed until demands reach suffi-
clent levels and the Eastside Reservoir is opera-
tional. This is expected to occur in approxi-
mately 10 years. At that time, the impacts of
high-TDS concentrations will cease as sufficient
State Project water will need to be imported to
meet demands, providing blended supplies in
the process.

Additional SWP water deliveries to the

...............................................................

Authority can reduce salinity but would
require ozone retrofit once the blend of SWP
water at Lake Skinner reaches 35 percent, This
could be accomplished at both the MWD's
Skinner Treatment Plant and locally by those
Authority member agendes operating treat-
ment plants. Because of the existing levels of
THM precursors in local surface waters, the
Authority’s member agencies with treatment
facilities could also be required to construct
ozonation facilities in order to comply with
Stage 1 of the Disinfection/Bisinfection By-
Preducts (D/DBF) Rule regardless of the blend
of SWPF supplies.

As stated above, a water quality goal of 500
mg/L was set for the transfer water delivered
to member agencies in the Colorado River
Facilities Alternative. This reduction in salinity
was achieved through advanced treatment by
RO. Reaching 500 mg /L would bring those
supplies into compliance with secondary
drinking water standards, which are aesthetic
rather than public health standards. In an effort

TABLE 7-17
Quantities of Water Rated by Water Quality
Year 2015 (AF)

Existing Max Max. Local Intermed Max CR

Strigy Local w/Trans Transfr Transfr Facility
NOBMALYEAR
Good = 35,000 15,000 - - 435,000
Fair 787,000 752,000 772,000 787,000 787000 352000 |
Poor - 5 - - - -
Total Supply 787,000 787,000 787,000 FR7,000 787,000 787,000
Total Demand 787,000 787,000 787,000 787,000 787,000 787,000
DEY YEAR
Good - 35,000 15,000 - - 435,000
Fair 540,000 205,000 825,000 240,000 240,000 405,000
Poor - = = < = =
Total Supply 840,000 840,000 840,000 840,000 840,000 840,000
Totzl Demnand = 840,000 S40.000 B40,000 240,000 840,000 540,000
NOTE: Based on revised 2015 demands on MWD Assumes Authority recsives proportional share of available MWD water.
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TABLE 7-18
Water Quality Comparative Cost Analysis Assumptions!

Capital Cost? O&M- Requirement
Ozone $12/af S4/af SWP blend consistently exceeds
35 percent of total imported supplies
Reverse Camosis 387 /af 5220 TDS exceeds 500 mg/L from all

imported sources combined.

1 All costs are in 1996 dollars,
2 Capital Costs are amartized for 30 years at 65 percent.
¥ Non-power O8M is inflated at 3 percent annually.

to analyze imported water quality on an equal
basis for each of the various resource mixes, a
salinity goal of 500 mg /L was set and compli-
ance with Stage 1 of the D/DBP Rule was
assumed.

For comparison purposes, this analysis
assumed that a 50-50 blend was provided by
MWD shertly after 2010, increasing incremen-
tally as system demands on MWD increase. In
this analysis, Authority transfer supplies
wheeled through MWI)'s distribution system
are assumed to be blended with MWD sup-
plies at Lake Skinner. In this manner a percent-
age blend of total CRW supplies and
Northern/Central California supplies (SWP
and transfer water) obtained from both MWD
and transter sources can be determined. These
blend ratios are then used to determine the
need for salinity reduction and ozone retrofit.

Salinity levels for each resource mix are
based on the blended salinity of all sources of
imported water, both MWD and water trans-
fers, for that alternative. Salinity reduction is
required to reduce TDS for the enfire import-
ed water supply to 500 mg/L. The treatment
process used to meet that TDS goal is RO.
Reverse osmosis ireatment varies in each
alternative based on the amount of salt
removal required to reach the 500 mg/L TDS
goal. In this case, those blends with higher
TDS require more salt removal and thus incur
higher costs for the resource mix as a whole.
Cost estimates for RO are based on projects
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treating water with equivalent TDS levels as
those experienced in the resource mixes
under consideration.

The need for ozone retrofit is based upon
information obtained from MWD indicating
that ozone disinfection would be required
when the total blend of Northern /Central
California supplies exceeds 35 percent. Cost
estimates for ozone treatment are based on
MWD's current estimates to retrofit the Skinner
Treatment Plant. The cost for ozonation for
each individual resource mix reflects only reat-
ed water deliveries to the Authority. Untreated
water would require disinfection with ozone at
member agency treatment plants because of
local water quality concerns and thus is consid-
ered to be the same cost for all alternative
TES0UICE Tixes.

Both salinity reduction and ozonation are
assumed to begin no earlier than 2003. Table
7-18 provides a2 summary of the key assump-
tions.

From the results in Table 7-19 it can be con-
cluded that the blend of SWP water to
Colorado River water can be adjusted through
the use of transfers so as to avoid exceeding the
35 percent limit and thereby postpone the need
for ozonation at the Skinner Treatment Plant.
However, the cost of ozonation, even when
treating the entire flow is less than the cost of
salinity reduction through treatment of a por-
tion of the flow with RO. The use of RO is
required in all resource mixes to achieve the




water quality goal of 500 mg/LTDS. Ata
minimum of 525 mg/L, the Existing Strategy
and Maximum Local Supply Alternatives
provide the lowest TDS prior to RO. Both the
Intermediate Transfers and the Maximum
Transfers Alternative with Northern/Central
California transfer water rarely exceed 600
mg/L prior to RO treatment. Figures 7-8 and
7-9 chart the blended TDS level and ratio of
SWP water of the six resource mixes.

In recent discussions with the California
Department of Health Services (DHS), it was
stated to the Authority that in recognition of
the existing nature of Colorado River salinity
and the lack of concern from a public health
and safety standpoint, the achievement of 500
mg/L TDS was not considered a priority.
Concerns over public health occur when salini-
fy exceeds 1000 mg/L. It may be necessary to
determine whether the cost of reaching a spe-
cific goal of 500 mg/L TDS may outweigh the
economic benefits realized.

Table 7-20 provides an evaluation of
water quality for the six alternatives based on
the qualitative and quantitative analyses per-
formed in this section. The Existing Strategy,
Maximum Local Supply, and Maximum
Transfers Alternatives ranked highest in over-
all water quality, with the lowest TDS or
THM impacts at the lowest cost on water
delivered by the Authority to its member
agencies. All other alternatives received a fair
rating, because each has higher blended salin-
ity thus requiring more costly treatment.
Because of the higher salinity of CRW taken
in the AAC, as envisioned in the Colorado
Raver Facilities Alternative, treatment of larg-
er quantities of water is required resulting in
higher desalination costs for that resource
mix. This additional cost has been reflected in
the evaluation of the Colorado River Facilities
Alternative in the Total Cost and Rate Impact
criteria. A water quality benefit of that mix is
the overall reduction in organic precursors of

TABLE 7-19
TDS and THMs Comparable Cost Analysis!
Resource Salinity Ozone Total Added
Alternative Reduction® (/AF)  Treatment® (§/AF)  Treatment ($/AF)
Existing Strategy $26 86 $32
Maxdmum £26 b 332
Local Supply
Maxdmum Local -
| Supply w/ Transfers
100 percent CRA $43 - 543
Intermediate i
Transfers
100 percent CRA 543 = $43
Maximum Transfers* 3522 - $22
Maximum Transfers - - Z
100 percent CRA §52 - 552
Colorado River Facilities 580 - 560

! Allcosts are a et present valne in 1996 dollars:

< Brine costs are baced on Black & Veatch Feasibility, L&TelEngina&n’rLgSaﬂy,L&pL 1995, on transferting water from T,
i Source is MWD Technica] Information Document on Water Qulity Issues, Nov. 25, 1996,
Assimes 30 percent of tranefer water from Northem California sotiroes, 5
5 RO costs 'nasfc?bn Black & Veaich study, Sept. 1996; and Water Repurificstion Feasibility Study, Montgomery Watson, July 1994,
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FIGURE 7-8
Projected TDS Levels Prior to Reverse Osmosis!
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TABLE 7-20
Water Resources Plan 1997 Update
Comparative Evaluation of Water Quality

Exist Max Max Local Intermed  Max CR
CRITERION Strigy Local W/Transf  Transf Transf! Facility
Water Quality
TDS/THMs Good | Good Fair | Fair Good Poor

RATING @ .

Z, 2, © O

@ God ) Farc

O,Fom-

1 Water is transferred From Northern/Central Califomia and for Colorade River.

THMs. This mix results in the lowest THMs
in the finished water which partially offsets
the higher costs. Because of the higher treat-
ment cost, however, the Colorado River
Facilities Alternative was rated poor in the
combined qualitative and quantitative evalu-
ation of water quality.

734 Criterion: Maximize Degree of
Authority Control Over Resources

Defmition of Criterion: This criterion measures
the degree of control that the Authority exerts over
s water resources, both imported and local sup-
plies. Authority control increases the confidence of
resources development and availability.

Analysis and Results,

The degree of Authority control over water
resources was measured by proximity of a
resource to the Authority’s “sphere of influ-
ence.” Table 7-21 provides an evaluation of
regional supplies for Authority control over the
TeSOUrCe.

The highest degree of control exists at the
local level, where decision-making can oceur at
the Authority to promote development of local
supply projects, conservation programs, or
transfers. This can occur either directly, such as
the construction of an Authority owned and

operated desalination plant, or indirectly, by
the provision of technical and finandial assis-
tance to Authority member agencies to develop
a reclamation or groundwater project. A long-
term transfer agreement between the Authority
and another party is assumed to have a high
degree of Authority control.

The next highest level of control exists over
resources developed directly or indirectly by
MWD. The Authority, as a member agency of
MWD, exerts influence over MWD''s direct
decisions to pursue water supplies and
demand management programs in its service
area. This includes funding levels for local pro-
jects and programs that affect not only the
development of water supplies, but how they
are allocated in a dry year or drought. The
Authority also has indirect influence in ded-
sions affecting MWD imported supplies on the
SWP and Colorado River, based upon MWD's
contractor status on the SWP and allocation
from the river. The Authority has a representa-
tive on California’s Colorado River Board.

The Authority exerts the least control over
resource dedisions made by state or federal
governments or other MWD member agencies.
Examples include the annual amount and
schedule of water exports from the Bay-Delta,
declarations of surplus conditions on the
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Colorado River, or annual supply availability
from the SWP. The decision on whether to actu-
ally construct a local project outside the
Authority’s service area is considerad to be
beyond the Authority’s control.

Table 7-22 shows the amounts of water by
criterion rating in each of the alternatives. The
most water directly under the control of the
Authority was in the two alternatives that
relied upon large-scale water transfer agree-
ments. Because these are negotiated directly
with another party, long-term transfers are con-
sidered to offer the best degree of Authority
control and certainty for imported water sup-
plies. Alternatives with lesser amounts of trans-
fer supplies were rated “fair,” while the
Existing Strategy Alternative and Maximum
Local Supply Alternative were rated “poor,”
because they relied heavily upon water from
MWD, for which the Authority has less control.
Table 7-23 shows how the alternatives ranked
overall for the criterion.

7.3.5 Criterion: Minimize Negative
Environmental Impacts

Definition of Criterion: This criterion measures
the impacts that developing the alternatives would
have on the natural environment. The highest-rated
alternative is that which minimizes the damaging,
harmful, or otherwise negative impacts of supply
development. Environmental harm can resulf Iocal-
ly, from local water development projects, as well as
from activities from out of the region, including
impacts to the Bay-Delfa, Colorado River Basin, or
Salton Sea. Consideration is also made for maximiz-
ing beneficial aspects of environmental impacis,
such as efficiency of water use achieved through con-
servation and water recycling.

Analysis and Results.

Environmental impacts on local and non-
local supplies were evaluated separately. Table
7-24 provides a summary of environmental
impacts expected to be assodiated with each
component of supply.

All supply components were rated “fair”
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for local construction impacts, with the excep-
tion of a seawater desalination plant and
Authority Colorado River facilities, which
were rated “poor.” Seawater desalination was
downgraded because it would result in an
escalation of construction of major desalina-
tion facilities located along the coast. Colorado
River facilities were considered to be poorin
local impacts because of the need to construct
a separate waste discharge pipeline from
demineralization facilities located north of
Interstate 8 to the new South Bay outfall. This
pipeline is required to dispose of the concen-
trated salts removed in the demineralization
process that reduces the higher salinity of
CRW from the AAC. Both of these alternatives
have intensive energy requirements which
would require consideration in an evaluation
of potential environmental impacts. The
remaining alternatives could be achieved
without a significant increase in the level of
construction activity.

All components of supply were rated fair
for non-local environmental impacts, except a
new Colorado River pipeline, which was
rated poor. The primary reasons for this rating
include construction activities associated with
the pipeline and potential impacts that conser-
vation and the transfer of 500,000 af/ yr from
the Salton Sea watershed may have on water
quality in the Salton Sea. The latter also
applies to any arrangement to wheel 500,000
af of transfer water through the CRA.

Impacts to the Bay-Delta region are
expected to improve from current conditions
as a result of the Cal-Fed Process. It was
assumed that the negative impacts of a partial
or full Delta fix, including constructing 2
Delta conveyance facility, would be offset by
improvements in water quality and ecosys-
tem management. Environmental considera-
tions on the Colorado River Basin were con-
sidered nominal. The fact that much of the
river has been designated as critical habitat is
expected to have more of an impact upon
reservoir and hydropower operations than



L N e S TR T

sanddns Jag Aq paowidan agq pirios somcs sng aead [Bucow e i) 7
‘snddns Teso fropny apnpxa pue read p ane saijddns eare wopms 1707 GMIN (G661 SRR T ] Somosay pa1eIZa] IfeIp (LM TIRp JO 200G I

0D00'G89 safjddng vmD =101
‘Pajeiado pue paumo AUoyiny oq A[RHI] PINos poony — Oone UDQEUIESA(] JaEMmEag
SaDUAE IS [anoi) sowoid 10 paloid Jarnsuos uE) poos (NKIGH JHEMPUNDIT) PUE UOTEWIR 0] SITTL]
UOTdod [ea0] Ul LR Fa AEM PUNOID) Pue UOei|say] SuLsixg
uoLsa fedof ut st &jddng poor goo'sg  psddng gaje ) asuiIng Jua §-[Iop] Junsixg
‘uordas eno] ur 51 Ajddng poonny 00nsz [earpddng 1aye g aneme wnn] dunse
000005 ©
“sani[ioe) 7 penuoo ysnony Ajddns jogueo pinopg poory noo‘noe aurjadr] anuefaauoD) Jaary opeiojo])
000005 %3
Penuos yinonp Addns jo jusasad adre| jonuos pmom.  poon 100'002 J¥ 000008 - 100002 ‘P39 S1ajsuei],
IO 0P SN0 [CRUCD PNOA poos 000'00Z ©3 0 JE 000°00Z - 0 ‘PR[PaYM SIajsuel],
SLNAHNIWNOD TOUMLNOD dV [ TNV AlddNs
saffddng vary aniasag Hjuopny
000'$TT'S [e20] pue papodury [Bo],
000FITT SI{adns [fI07] [HO.L

“BIPUSI AU (AN o uodn ] T00,] T EpL S9R]IG Pue Jaempunoi’y WL Sunsnay
] KLV B (W ETE |V MIA TA0 Todi juapiada T00] nne? : - e p
SaDuade Jaquiait (M 1o uodn juspuadag] 100, 000 n0L 25RI0)S IMEMPUNoIn Sunsixy
saluade PR (A A 2210 uodn juapuadac] 100,] 000°80Z 5129101, ] [B20 adryng
EIDUSSE IO (] AN Fpe undn juspiedag 100 ] 086 UORINpoL] paseatdud] - §poalor ] eo0'] Suysixg
“SARASE Iaquisw (] ATA 190 undn juspuedag] 100,] D00 BFL UONON PO, JUaLIIL ) - Sjoal0d] [E00 | BULSHG

SATddNS TVOOT

.....1-.-----;p-rint-tlv-ll-ll-tqu,..|-..;.....---..--n-----pp._....;.q..-.q.-"--pq.;..qq.-.l-.l--l|--t|¢¢¢-|-1-|-||nn.

000 010'E
"ASURTE IaqUIs (pATA B8 (00000 e pu] BT pHI9)SUBL] /EjUaI=aloy S0BI0N
SUOISAp JuauiiaAcd [eiapa) uodn juapuadag 100,] 000'F25 safpddng snding - 19an] 0prIo[oD)
PAvOg ¥ JO JaqUIAy “ASUSTE TACUIa (AN &2 (05U jaatipu] e 000"9%9 safjddng WUL] - IOAR| 0prI0jOT)
“S{E0d0jul PLUE Sa1IUSdE OO JO ISqUIMU S9AJOAUL S50001, ] Paf-[8) 100,] 0o008s X1 Ba] [ - PHOLd d8j_A) ES
HjEaIUI PUE SaRUDAE T80 JO JaqUINU SaA[0ALT 559001,] Pay-1E) 100, noonat X1 Bja] wiaju) - palor] sajeps ajeig
"AouaHe TqUISI (A S [04GU0D Padpu] TN} 000°0SZ safddng w1 - 0alea] =ep, aes
“ASUASE Toq At (ALY 58 011000 Joanpl e 000D0F sat[ddng WL 2H0ISIH - 29104 ] IERY 9ElS
SATTddNS AdLI0dN |
SLNHWINOD TOHLNOD AV [ TNV A1ddNS

sarddng eary aorazag (GMIN
SINDSH 1WA [oRuo) Aroyny jo aaxdag]
-4 ATAVL

7-39



TABLE 7-22
Quantities of Water Rated by Degree of

Authority Control Year 2015 (AF)

Exist Max Max Local Intermed Max CR

Strtgy Local W/Transf  Transf  Transf!  Fadility
NOEMATL YEAR
Good 116,000 184 000 364,000 320000 620000 557,000
Fair 476,950 440346 334,014 362,200 149570 201,044
Poor 194 050 162,654 88,986 104,800 17,430 28,956
Total Supply 787,000 787,000 787,000 787,000 787,000 787,000
Total Demand 787,000 787,000 787,000 787,000 787,000 787,000
DRY YEAR
Good 116,000 184,000 364,000 320,000 620,000 557,000
Fair 451 444 419284 325,825 349878 167,501 209,674
Poor 272,556 236,716 150,171 170,122 52,499 73326
Total Supply 840,000 840000 840,000 840,000 840,000 840,000
Total Demand 840,000 840,000 840,000 840,000 840,000 840,000

WOTE: Based on revised 2015 demands on MWD, Assumes Authority recaives proportional share of available MWD water.

deliveries of water, at least for this 20-year

planning horizon.

Table 7-25 shows the quantities of water
for each alternative by rating category.

The analysis provided in Table 7-25 indi-
cates that the alternative yielding the greatest

The Maximum Lecal Supply With Transfers
and the Intermediate Transfers Alternatives
are relatively equal to the Existing Strategy
Alternative in terms of water rated as good
and fair in potential environmental impacts.
The Maximum Local Supply With Transfers

quantity of water with the least environmental  Alternative may have slightly more environ-
impact is the Existing Strategy Alternative.

mental issues to consider because of the addi-

TABLE 7-23
Water Resources Plan 1997 Update

Comparative Evaluation of Degree of Authority Control

O

O

Exist Max Max Local Intermed Max CR
CRITERION Strtgy Local W/Transf  Transf Transf!  Facility
Degree of l
Authority Control | Poor Poor Fair Fair Good Goad
RATING 2 | o | @ | @

® cod ©

1 Water &= traneferred from Northemn/Central Cakifornia and for Colorado River.

Fair () Poor
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tional construction of loczl projects when com-
pared with the other two resource mixes. The
Colorado River Facilities Alternative has the
highest amount of water considered to be poor
in relation to potential environmental impacts.
Because all of the alternatives have most of
their water rated as environmentally fair, the
only distinguishing characteristic is the amount
of water rated as poor.

Table 7-26 provides a qualitative evalua-
tion for each of the alternatives.

7.3.6 Dry Year Analysis

Thus far, this Water Resources Plan has
considered transfers only as long-term core
supplies, to be used during normal weather
years. This is a departure from the 1993 Water
Resources Plan, which considered transfers
only as dry-year supplies, used only to offset
shortages in normal-year supplies. To deter-
mine other possible resource strategies that the
Authority may consider, an evaluation of the
use of option transfers as part of the Existing
Strategy Alternative was conducted. This strat-
egy is consistent with the approach adopted in
the 1993 Water Resources Plan to increase relia-
bility and Authority control in dry years. The
analysis was conducted to determine whether
a dry-year option strategy would be as reliable
as the alternatives using core transfers.

To be considered highly reliable, dry-year
transfers must be free from Delta export restric-
tions and originate either south of the Delta or
from the Colorado River, or have superior
water rights equivalent to these two sources.
As discussed in Chapter 5, option transfers
provide a contractual means to guarantee
delivery of water during a certain number of
years in exchange for annual payments.
Although potentially less expensive than
option agreements, spot fransfers or depen-
dence on the State Water Bank are considered
to be less reliable and provide less Authority
control over the resource, This is because of the
uncertainty that transfer water in the large
quantities anticipated would be available on a

spot basis, and because spot market and State
Water Bank supplies are not committed to the
Authority before they are needed.

A hydrological data review was conduct-
ed to determine how often the Authority
might require dry year transfers during the 20
year planning period of the Water Resources
Plan. The review incorporated 90 years of
hydrology for the Sacramento and Colorado
River basin watersheds, as well as data from
MWD's computerized hydrologic simulation
model, IRPSIM. This model uses 70 years of
hydrology to estimate supplies from local and
imported sources and balances those supplies
with projected demand.

The amount of shortage esimated from
IRPSIM ranges from a low of 2,000 af at
approximately the 20th percentile to a 1 per-
cent probability of an 800,000 af shortage or a
200,000 af shortage to the Authority under the
Existing Strategy Alternative. The median
shortage during these seven years is approxi-
mately 100,000 af. For purposes of this analy-
sis, a dry-year transfer amount of 200,000 af
was selected to account for the worst-case
hydrology scenario and for less severe
hydrologies in which the IRP is not fully
implemented, such as unavailability of sur-
plus Colorado River water. Although seven
critically dry years were identified in the sim-
ulated hydrologies, use of storage locally and
on the SWP helps mitigate the need for trans-
fers in some of those critically dry years, A
maximum dry year transfer requirement of
five years out of twenty was assumed.

Cost Assumptions.

To date, no long-term option transfer agree-
ments have been finalized. Any option agree-
ment will require payment in years when
water is not actually transferred. In this analy-
sis a goal was set of high reliability option
transfers costing no more than $150/afona
present worth basis for the term of the agree-
ment. The low range acquisition price is equiv-
zlent to that used in the alternative mixes with
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TABLE7-25

Quantities of Water Rated by Negative Environmental Impacts Year 2015 (AF)

Exist Max Max Local Intermed Max CR

Strtey Local WiTransf Transf Transf Facility
NOEMAL YEAR
Good 189 856 181 462 156,962 163,456 114463 126,324
Fair 597,104 585,538 630,038 623,544 672,537 425 676
Poor - 20,000 - | e - 235,000
Total Supply 787.000 787,000 787,000 787,000 TE7.000 787,000
Total Demand 787,000 787,000 787,000 787,000 787,000 787000
DEY YEAR
Good 184 019 176497 154 948 160,617 118,595 128,612
Fair 655,981 543503 685,052 679 383 721 406 476,388
Poor - 20,000 - - - 235,000
Total Supply - 840,000 540,000 840,000 840,000 840,000 840,000
Total Demand 840000 240,000 840,000 540,000 840,000 840,000

NOTE: Based on revised 2015 demands on MWD, Assumes Au thority receives proportional share of available MWD water.

TABLE 7-26
Water Resources Plan 1997 Update

Comparative Evaluation of Environmental Impacts

Exist Miax Max Local Intermed Max CR
CRITERION Strtgy Local WiTransf Transf! Transf Facility
Environmental
Local CIP
Consiruction Impacts | Fair Poor Eair Fair Fair Poor
Non-Local Areas
Impacts Fair Fair Fair Fair Fair Poor
i 2| @ | @ (@ | @ | O

@ cod @ Fiir () Poor

L Water s transferred from Nochemn fCentral California and /or Colprado River.
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core transfers. It was also assumed that most of
these options would come from Northern
California sources and be transported through
the SWP system. The wheeling charge was con-
sidered to be the incremental cost of power and
O&M to transport water through the system.
Table 7-27 summarizes the assumptions for the
Dry-Year Options analysis.

Evaluation of Existing Strategy Alternative with
Dry Year Option Transfers.

Inclusion of a dry-year transfer compo-
nent within the Existing Strategy Alternative
results in an improvement in dry-year reliabil-
ity under full or partial implementation of the
IRF. Dry weather results in an increase in
overall water demand of approximately 7 per-
cent. Dry-year transfers of a maximum of
200,000 af would be in excess of the increase
in demand attributable solely to dry weather.
This causes MWD purchases in the years that
transfers occurred to be significantly reduced
compared to what was envisioned under the
Existing Strategy Alternative. This resultsin a
credit given to the Dry-Year alternative. In
evaluating this modified mix for the total cost
criterion, staff concluded that the net total cost
of the Exdsting Strategy Alternative would
increase $36 million to $70 million in 1996 dol-
lars.

For comparison purposes, a dry-year
analysis was conducted of the total cost of the
Intermediate Transfer Alternative, which
includes 200,000 af of core transfers. In this
scenario, it was assumed that increases in
demand during dry weather were met
through increased purchases of MWD sup-
plies. The revised evaluation in the total cost
criterion is provided in Table 7-28.

The results following indicate that the
additional cost to improve the reliability of the
Existing Strategy mix through the use of dry-
year transfers remains good in comparison to
a dry-year scenario for the Intermediate
Transfers Alternative.

In estimating the potential for rate increas-

7-44

es, the estimated total cost of the option agree-
ment is spread evenly over the term of an 1§
year contract to avoid rate spikes in those
years when water is actually transferred. The
result is a nominal change in the 2015 rate
under both the high and low scenarios that is
not significant enough to affect its current
ranking of good in the rate impact criterion.

Qualitative Criteria.

The inclusion of dry-year transfers in the
Existing Strategy Resources mix improves the
dry-year reliability, feasibility and control of
this alternative to the point where it is equiv-
alent with the mixes incorporating normal-
year core transfers. Reliability is improved
through a contractual obligation to deliver
transfer water during anticipated periods of
severe drought in quantities sufficient to
avoid cutbacks. Table 7-29 provides the
revised quantities of water, rated for reliabili-
ty, when dry-year transfers are included in
the Existing Strategy Alternative.

Authority control over its resources in a
dry-year, which is of critical importance, is
improved through the direct contractual
nature of the option agreement. Although
control over the Authority’s resources is
improved, the amount of water rated as hav-
ing good control is not equivalent to the alter-
natives with core transfers. Dry-year transfers
also enhance the feasibility of the Existing
Strategy mix in a dry-year by replacing sup-
plies considered to be less feasible, i.e; sur-
plus Colorado River water, with higher feasi-
bility supplies that could be relied on in times
of drought. Tt is more likely that surplus
Colorado River water will not be available in
future normal years because operating limita-
tions may prevent the Bureau from declaring
a surplus on the River.

As discussed earlier in this chapter, a sur-
plus was declared in 1996 and is likely to be
repeated in 1997. The availability of surplus
water in 1998 and beyond is uncertain and
reliance on future declarations is discouraged.



--------------------------------------------------------------

Analysis by the CRB indicates that even with
the MWD proposed changes in operating cri-
teria, surplus supplies cannot be counted
upon past 2010. Plans for the Colorado River,
as reflected in remarks from Secretary Babbitt
in December 1996, is to move towards
California staying within its basic 4.4 maf
entitlement. Thus the feasibility of year to
year reliance on surplus water extends
beyond hydrologic conditions that would be
mitigated by dry-year option transfers.
Anticipation of a constraint on the availability
of surplus water during the planning period
does not support a change in the feasibility
rating for the Existing Strategy.

.............................................................

Effects of Dry Year Transfers on Normal Year
Reliability.

Although equivalent with the core transfer
alternatives during a dry-year, the dry-year
option transfer strategy does not minimize the
risk which may exist during normal years due
to less than full implementation of the IRP. The
IRP relies on surplus Colorado River water
being available to maintain a full CRA in every
year wnih 2020, and a full Delta fix and its
resultant increase in SWP yield, occurring by
2010. MWL's ability to meet its member agen-
cies demands would be severely impacted if
these resources do not become available, This
would be further compounded if local projects

TABLE 7-27
Dry Year Options Analysis Assumptions

Opton Agreement Low High Wheeling Wheeling
Amount Term Frequency Acquisition  Acquisition O&M Power
1,000,000 af 18 yrs 5outof 20 yrs | $125/af $175/af $70/af $45/af
Maxdmum Payments | (200,000af Infl. @ 3% Infl. @ 4% Infl. & 3% Mo infl.
required spread Dry-¥r) annually annually annually
by 2015 evenly
TABLE 7-28
Water Resources Plan 1997 Update Comparative Evaluation of Total Cost
Criterion Exist Exist Intermediate Intermediate
Strigy Strigy Transfers Transfers w/Dry-Yr
Normal- w/Dry-¥r Normal-Yr MWD Purchases
Yr Transf
Total Cost (billion)! 233357 3.37-3.64 | 3.37-3.58 343365
RATING @ ® © ©

@coi @)

- Expressed as net present value in 1956 dollars.

O Poor
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are not constructed as envisioned in the pre-
ferred IRP mix. Tg the extent that any of these
goals is not fully realized, shortages could
occur in normal years and not just be depen-
dent on variations in hydrology.

Table 7-30 illusirates the potential range of
normal-year shortages in two scenarios of less
than full implementation of the IRP. The year
2010 was selected because it is the critical IRP
year. In that year a full Delta fix is assumed to
be completed and it is the last year of projec-
tions for continued surplus Colorado River
water under the MWD proposed revised
Colorado River operating criteria. The Low
Risk scenario assumes a 15 percent shortfall in
the IRP’s local reclamation and groundwater
goals, while MWD purchases 200,00 af of
Colorado River transfer water to partially make
up for the loss of surplus water (see sensitivity
analysis on Page 7-10 and Figure 7-5). This sce-
nario uses the high end of the average SWP

deliveries in an above normal runo¥ year with-
out a full Delta fix. The High Risk scenario
assumes that only 50 percent of IRP local
resource goals are achieved, MWD does not
purchase Colorado River Transfers to offset the
loss of surplus water, and SWP deliveries are at
the average for a normal year without a full
Delta fix.

From the above results, the risk of potential
shortage to the Authority under these two nor-
mal weather year scenarios ranges from a low
of 30,000 af to a high of 220,000 af. MWD could
mitigate these shortages by calling in option
transfers or withdrawing water from storage,
but this would decrease reliability in dry years,
when MWD was relying on those sources to
make up weather-based shortages. The
Authority could also call on dry year options
under the Existing Strategy Alternative, but
that would also reduce dry-year reliability. Spot
transfers could be used, but the availability of

TABLE 7-29
Quantities of Water Rated by Reliability (Revised) Year 2015 (AF)

Exist! Max Max Local  Intermed — Max CR

Strigy Local WiTransf Transf? Transf Facility
NORMAL YEAR
Good 362,884 410,250 527,407 499 065 523,398 638,820
Fair 422 385 376,750 255,593 287,935 263,602 148,180
Poor 1,731 - - = - -
Total Supply 787 000 7R7.000 787,000 787,000 787,000 FE7.000
Total Demand 787,000 787,000 787,000 787,000 787,000 787,000
DEY YEAR
Good 485,051 397,516 522,241 491,783 533,996 £44.690
Fair 320,518 373,133 299191 9175 306,004 195310
Poor 30,032 67,331 13,568 29,042 - =
Total Supply 840,000 B40,000 540,000 840,000 840,000 840,000
Total Demand 840,000 840,000 340,000 840,000 840,000 840,000
NOTE  Based on revised 2015 demands on MWD, Assumes Authority seceives proportionzl share of available MWD water.

! During a dry year , option transfers are usad in lizu of MWD purchases
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TABLE7-30
Water Balance
Normal Year Less Than Full Implementation of IRP

Nermal Year Risk Analysis Low Risk High Risk
Year 2010 (MAF) (MAF)
2010 MWD Demand 237 227
Unrealized Local Projects ! 0.05 0.15

| Adjusted MWD Demand 232 : 242
CRA w /o Surplus Water 0.822 0.2
SWPw/ Delayed Full Fix 1.30 0.90
Water Balance (0.20) (0.50)
CWA Shortage {0.05) {022)

! Resuisinan increase in MWD demand.
2 MWD Basic Entitlement plus [ID 1 Jass Native American Rights water plus 2 maf in purchased transfers

these supplies would be less certain than core
transfers. Storage within the Authority’s ser-
vice area is currently operated to maximize
local yield in normal years and an additional
drafting of local reservoirs may drop reservoirs
below their minimum pools. Because of this
potential risk in a normal year, the rating for
the reliability criterion for the Exdsting Strategy
Alternative remained fair.

7.4 OVERALL EVALUATION
OF RESOURCE MIXES

Table 7-31 provides a summary of the indi-
vidual analyses conducted for each of the selec-
Hon criteria for all six alternatives, Based on
these individual criteria, an overall evaluation
was made.
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CRITERION

Exist
Strigy

TABLE 7-31

Water Resources Plan 1997 Update

Summary of Evaluation

Max
Local

Max Local
Wi Transf

Intermed
Transf!

Max
Transf

CR
Facility

Degree of Authority
Control
RATING

D

Environmental
EATING

Feasibility
RATING

Rates
RATING

Reliability
RATING

Total Cost
RATING

Water Quality
RATING

OVERALL RATING

® O e ® e o

®@ 6 e 0 0 o

O|O|C @O |O|O| @

1 Infludes Dry Year Option Transfers 5 out of 20 years

2 Wateris transferred from Northemn /Central California and for Colorado River.
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8.0 CONCLUSIONS

This chapter presents conclusions drawn
from the analysis conducted in the Water
Resources Plan, and provides direction for
future water resources development.
Selection of a resource mix is based upon the
ratings process that was conducted for the six
water resources alternatives, including the
dry-year option transfer analysis, using the
selection criteria presented in Chapter 7.
Consideration was also given to public partic-
ipation in the resources planning process, and
comments received on the draft Water
Resources Plan since its first release on
September 12, 1995.

8.1 OVERVIEW

Six main water resources alternatives
were considered in this Water Resources Plan.
One of the alternatives, the Existing Strategy
Alternative, is an updated version of the
resources mix selected for development in the
1993 Water Resources Plan. The remaining
five “new” alternatives represent opportuni-
ties to improve supply reliability and the
degree of control the Authority has over
resources development. These alternatives
either maximized local supply development,
developed large-scale core (normal-year)
water transfers, or provided a combination of
increased local supplies and core transfers.
Analysis was also done to compare the bene-
fits and costs of flexible (dry-year) transfers
with core transfers.

Each of the five new alternatives was
found to improve certain aspects of reliability
and Authority water resources control over
the Existing Strategy Alternative. However,
the new alternatives represented tradeoffs in
other criteria that were considered on an

Chapter 8 I

equal basis, including feasibility, total cost,
potential rate impacts, environmental
impacts, and water quality. For example, the
objective of minimizing cost competes with
the objective of maximizing reliability, which
tends to drive up costs.

The goal of the Water Resources Plan
evaluation was to compare the alternatives
against each other and develop a plan for
future resources development that collectively
maximized the criteria. In the end, this Water
Resources Plan did not select a single “best”
alternative water resources mix from among
the six competing alternatives. Instead, the
Plan recognizes the potential benefits of incre-
mentally developing additional local supplies
and adding an intermediate level of core
transfers to the resources strategy adopted in
the Authority’s 1993 Water Resources Plan.

Substantial improvements in reliability,
Authority control, and feasibility could be
achieved with alternatives that feature core
transfers of up to 200,000 acre-feet per year
{af/yt). This is true both in the case of core
transfers, as proposed in four of the alterna-
tives, or through the use of dry-year options
in the Existing Strategy Alternative. However,
core transfers are considered to provide
greater reliability than dry-year options. This
is because core transfers also minimize the
risk of the Metropolitan Water District of
Southern California (MWD) being unable to
fully implement its Integrated Resources Plan
(IRP) in a normal-weather year (see discus-
sion in Chapter 7).

Selection of a resources mix was based
upon an overall evaluation of the criteria, No
criterion was weighted more heavily than the
others. Instead, overall judgments for each
alternative were made using the rating sys-
tem of “good,” “fair,” and “poor” for each cri-
terion. Using this methodology, it was possi-
ble to isolate alternatives and potential
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resources that best balanced the competing
criteria.

The Public Qutreach Program was used as
guidance in the evaluation of alternatives.
Results from a selection criteria weighting
exercise conducted by community stakehold-
ers showed in general terms that reliability
and water rate impacts were considered by
participants to be two of the most important
criteria. This preference, which correlated
with individual interviews conducted with
outreach program participants, was consid-
ered in making value judgments for qualita-
tive criteria. Comments received from the
Authority Board of Directors, member agen-
cies, and the public were incorporated into
this final document.

8.2 INITIAL SCREENING
OF ALTERNATIVES

An initial screening of the analysis pre-
sented in Chapter 7 resulted in the elimina-
tion of two altematives: the Maximum Local
Supply Alternative and the Colorado River
Facilities Alternative. These alternatives
should be reconsidered in future updates of
the Water Resources Plan, as water demand
and supply conditions change and as more
information is gained about potential funding
sources for an Authority owned Colorado
River conveyance system and the success of
MWLDY's supply development program out-
lined in the IRE.

The Maximum Local Supply Alternative
was eliminated from further consideration
largely because of its higher projected total
cost and increased risk of causing upward
pressure on water rates. With only 69,000
af/yr of additional local supplies (compared
with the Existing Strategy Alternative), this
alternative did not offer significant improve-
ments in Authority control over water
resources or overall reliability in exchange for
its higher costs and potential rate impacts.

8-2

The Colorado River Facilities Alternative
had the highest cost of all six alternatives and
the greatest risk of rate impacts. There were
also major uncertainties related to feasibility
and environmental impacts. For these reasons
this alternative was deleted from further con-
sideration, but should be retained for further
study. Some potential has been demonstrated
for funding participation from the US. federal
government and Mexico, which would
reduce the cost of such a project to the
Authority. However, at this time, such fund-
ing is speculative. For this analysis it has been
assumed that the Authority is the sole funder
of the project.

8.3 FINAL SCREENING
OF ALTERNATIVES

The remaining alternatives to be consid-
ered are the Existing Strategy, Maximum
Local Supply With Transfers, Intermediate
Transfers, and Maximum Transfers. The
Intermediate and Maximum Transfers alter-
nabives received an overall rating of good,
while the Existing Strategy and Maximum
Local Supply With Transfers were rated fair.
The fair rating for the latter alternative was
primarily because of the additional local
agency cost for recycling and groundwater
projects. Because concerns beyond cost con-
tribute to a local agency decision on imple-
menting local projects, the Maximum Local
Supply With Transfer Alternative was carried
forward into the final screening process.

Even though a weighting of individual
criteria was not applied in arriving atan
overall rating, conducting a final screening of
the alternatives requires consideration of the
importance of each criterion in contributing
towards the Authority’s ability to fulfill its
mission and meet its reliability goals. In the
public outreach efforts conducted as part of
this Water Resource Plan update process, the
consistent theme from the various stakehold-
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ers was that the two most important consider-
ations in selecting a mix of resources were
maximizing reliability and minimizing rate
impacts. The analysis conducted in Chapter 7
also highlighted the importance that feasibili-
ty has in determining whether a mix can be
implemented and reliability achieved. It is in
these three areas that distinctions between the
remaining alternatives can be made.
Although the Maximum Transfers
Alternative was found attractive in terms of
cost, reliability, Authority control, and
reduced risk of rate impacts, there is consid-
erable uncertainty in recently emerging mar-
ket conditions over the feasibility of obtaining
this quantity of water on 2 long-term basis.
Potential environmental impacts from trans-
ferring this quantity of water require further
evaluation as well. Therefore, this alternative
was not selected for further development at
this ime. At projected demand levels, if this
transfer were achieved from a single source, it
would displace reliance on the current source
of imported water (MWD) for another source,
losing some of the supply diversity benefits
that core transfers are intended to achieve.
The Existing Strategy Alternative provid-
ed the lowest overall cost of any of the
resource mixes evaluated in this plan.
Concerns over the feasibility of implementing
the IRP led to a resources strategy that
improved reliability by adding water trans-
fers to the resource mixes. The Existing
Strategy Alternative was supplemented with
up to 200,000 acre-feet (af) of dry-year option
transfers. This improved the Existing Strategy
Alternative in terms of the reliability, feasibili-
ty, and Authority control criteria, but only in
dry years, when shortages were driven by
hydrologie conditions. Dry-year options were
not effective in responding to normal-year
shortfalls in MWD's core supplies, which
may result from a lack of surplus Colorado
River water or delay in a full fix to the
Sacramento-San Joaquin Bay-Delta. Shortfalls
in either one of these sources would impact

............................................

the normal-year reliability of the Existing
Strategy Alternative.

The Maximum Local Supply With
Transfers and Intermediate Transfers
Alternatives provide high reliability and
Authority control over supply through long-
term core transfer agreements. Both resource
mixes effectively minimized reliability risks
in both normal- and dry-weather years. They
also were highly rated for feasibility. The dis-
tinguishing criterion for these two alterna-
tves is total cost. The Intermediate Transfers
Alternative is lower in total cost because of a
lower commitment to capital expenditures
related to local supply development. Both
resource mixes are essentially equivalent in
potential water rate impacts. However,
through its contribution of up to 37,000 af/ yr
of additional local supply, the Maximum
Local Supply With Transfers Alternative fur-
ther improves the reliability and diversity of
the resource mix offered by the Intermediate
Transfers Alternative.

8.3.1 Conclusions of Final Screening

The purpose of the final screening exer-
cise Is to identify the criteria that separate the
remaining alternatives and provide a means
to determine a selected resource strategy for
the Authority to pursue. In the case of the
Maximum Transfers Alternative, feasibility
considerations regarding the magnitude of
the transfer component eliminated that mix
from further consideration in this update of
the Water Resources Plan. Reliability concerns
relating to the Existing Strategy, even when
supplemented with dry-year option transfers
provide a distinct difference between that mix
and the two alternatives with 200,000 af of
core transfers. Because it was considered to
provide less reliability than the Maximum
Local Supply With Transfers and
Intermediate Transfers, the Existing Strategy
was eliminated from further consideration.

Because of the relative similarity of the
remaining two mixes; both the Maximum
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Local Supply With Transfers and the
Intermediate Transfers Alternatives were car-
ried forward for further analysis.

8.4 DEVELOPMENT OF A SELECTED
RESOURCE MIX

Both the Maximum Local Supply With
Transfers and the Intermediate Transfers
Alternatives involve the purchase of transfers
by the Authority, beginning with 20,000 af/yr
in 1999 and increasing to 200,000 af/yr by
2008. The primary difference between the two
alternatives is the amount of water io be
derived from local sources.

Local projects in the Intermediate
Transfers Alternative were economically opti-
mized from the Authority's perspective.
However, the dedsion point for constructing
local projects depends upon a local agency
perspective, which may be quite different
from that of the Authority. From the
Authority’s perspective, economic optimiza-
tion requires viewing the cost effectiveness of
a local project in terms of a comparison to the
cost of MWD supplies, less any relevant
incentives. In addition to these costs, local
member agencies also take into consideration
the Authority’s water rate and any financial
assistance which may be available for local
supply development. Other factors that may
influence local supply development include
avoided wastewater treatment and disposal
costs, emergency storage costs, and non-eco-
nomic considerations.

Estimates of local supply development
potential (described in Chapter 4) suggest
that the 2015 local supply yield potential is
approximately 165,000 af/yr. New yield
expected to be developed between now and
the end of the planning horizon includes
27,000 af of recycled water, 15,000 af of repu-
rified water, and 34,000 af of groundwater.
These additional local projects would increase
the total amount of local supply to approxi-

&-4

..................................................
----------

mately 20 percent of 2015 normal-year
demand. If this increase in local supply were
to materialize, the resulting lacal supply ele-
ment of the resources mix would closely
resemble the Maximum Local Supply With
Transfers Alternative. Increased local supplies
would provide the Authority with greater
benefits in terms of supply diversity, reliabili-
ty, and degree of control over the resource.
Because of uncertainties in local supply
development, the selected resources mix envi-
sions a local supply component ranging from
122,000 to 165,000 af/yr in the year 2015.

8.5 SELECTED RESOURCE MIX

The selected resource mix would supple-
ment imported water purchased from MWD
with normal-year transfers of up to 200,000
af/yr. Local supplies would provide between
122,000 to 163,000 af/yr. Implementation of
conservation Best Management Practices
(BMPs) would result in an annual savings of
82,000 af/yr by the end of the planning hori-
zon. MWD would continue to be the prima-
ry supplier of water to the Authority.
Purchases from MWD would range from
422,000 to 465,000 af/yr, or about 54 to 59
percent of the total demand. A summary of
the selected resources development is given
in Table 8-1.

8.6 IMPLEMENTATION OF THE
SELECTED MIX

The primary distinguishing characteristics
between the selected water resources mixes of
the 1993 Water Resources Plan and this
update is the development of normal-year
transfers of up to 200,000 af/yr, the develop-
ment of additional local groundwater sup-
plies, and the deletion of seawater desalina-
tion as a selected resource.

While scheduling and cost components of



TABLE 8-1
Selected Resource Mix (Based on Normal-Year Demand) (AF)
Local
Ground Surface

Year MWD Transfer Recl Water Water Total
2000 499,000 40,000 18,000 19,000 60,000 836,000
2005 412,000- 140,000 30,000- 23,000- 60,000 &85,000

432,000 45,000 28,000
2010 387,000 200,000 . 30.000- 32,000- 60,000 734,000

412,000 50,000 37,000
2015 422 000- 200,000 30,000- 32,000- 60,000 787,000

465,000 60,000 45,000

the transfers included in the selected mix are
based on the terms and conditions of the pro-
posed Imperial Irrigation District (IID) water
transfer, the evaluation of water transfers is
considered generally representative of the
emerging market for transfers. The role of the
Water Resources Plan is to provide a frame-
work whereby future resource decisions, such
as the acquisition of transfers, can be evaluat-
ed against other water supply options. As dis-
cussed in Chapter 5, specific water transfer
proposals need to be evaluated on a case-by-
case basis. A screening process would be used
to evaluate the viability of specific water
transfer proposals. Through this process,
transfer proposals would be evaluated on the
ability to improve reliability and local control
at a cost comparable to purchasing water
from MWD. The overall feasibility of the
transfer proposal would also be evaluated.
Feasibility considerations include public and
institutional acceptance, regulatory factors,
third party effects, water quality, and legal
issues.

Using this analytical approach, a determi-
nation can be made as to whether the costof a
specific transfer proposal is competitive with
purchasing water from MWD. By way of
illustration, Figure 8-1 provides a comparison

of the anticipated costs of Colorado River and
Northern and Central California transfers to a
likely range of MWD rates. While the evalua-
tion of specific transfer proposals is beyond
the scape of the Water Resources Plan, the
same methodology may be used for that pur-
pose.
It should be kept in mind the actual
resource development over the next 20 years
will depend greatly on variables for which
assumptions were made to carry out the
analysis contained in this Plan. The major
assumptions include future water demands,
projected MWD water rates and charges, and
the cost of development and transportation of
water transfers. In the event that implementa-
tion of a resources mix with core transfers is
delayed or not achievable, the Existing
Strategy Alternative would continue to be the
basis for the Authority’s imported water sup-
ply component. The local supply and conser-
vation components of the selected resources
alternative can proceed within the existing
Authority levels of involvement, with the
exception of approximately 36,000 af of addi-
tional groundwater and recycled water pro-
jects, which may require expansion of the
Authority’s current local projects incentive

Prograim
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8.7 RELATIONSHIP TO AUTHORITY objective of this Plan was to identify a mix of
RELIABILITY GOAL water resources that reduces the risk of not
meeting that goal at an acceptable cost. After
Each alternative evaluated in this Plan has  a thorough analysis of all selection criteria,

the potential to meet the Authority’s current the selected resource mix is considered to best
reliability goal, which was set forth in the meet the Authority’s reliability goal in a man-
Authority’s 1995 Strategic Plan and is ner that reduces the risk of not meeting the
described in Chapter 1. The key reliability goal and is cost-effective.
FIGURE 8-1
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Water Resources Plan
Stakeholder Executive Summary Report

Intent of Interviews

The Water Resources Plan Stakeholder Executive Summary Report includes an overview of the
feedback from a collection of interviews held with individual representatives of key San Diego
associations and organizations who have a specific interest in the water resources of San Diego.
These interviews were held from December 1995 through April 1996 and were conducted to

provide the San Diego County Water Authority staff input from a diverse cross-section of con-
stituencies.

The information included in this report was summarized from FESPOTSEs [0 a questionnaire
developed and approved by the Authority to gamner specific input on the Water Resources Plan.
Therefore, the executive summary may not necessarily reflect all additional conversation topics
discussed between the stakeholders and the interview team. The interviews were conducted by
Dave Fogerson of the Autherity’s Water Resources Department, Sara Katz and Laurie Sargent of
Katz & Associates.

The contents of this report are being used by the San Diego County Water Authority to assist
them in updating the Water Resources Plan. Because the stakeholders input covers a wide-range
of opinions, some of them even contradictory, the Authority is using this input as a guide to be
taken into consideration along with the expertise of the Authority’s water resource planners for
developing the best, most cost-effective Water Resources Plan update. This information is also
used to assist the Authority in planning and implementing additional outreach/stakeholder activi-
ties for the Water Resources Plan update.

Upon completion of the draft Water Resources Plan, it will then be presented to the Authority
board of directors who will make the final determination about the allocation of water resources
for the county.

Interviews Conducted

Interviews were conducted with individuals representing a cross-section of interests. The
Authority recognizes the challenge in meeting with individuals who represent every possible
perspective, and the Authority endeavored to reach as many viewpoints as possible. The objec-
tive was to meet with individuals who represent the perspective of an organization or association
with a key interest in water resources in the county. In order to conduct interviews based on a
substantive dialogue about water resources, the Authority worked to locate representatives who
have had some experience with water resources and a basic understanding of the issues.
Following is the list of stakeholders represented.




Alliance for Water Reliability

Biocom

Building Industry Association

Citizens Coordinate for Century III (C-III)

Greater San Diego Chamber of Commerce Water Commitiee
Greater San Diego Chamber of Commerce CEO Roundtable
Industrial Environmental Association (IEA) Water Committee
League of Women Voters

Mavor Susan Golding’s Office

Regional Water Quality Control Board

San Diego Apartment Association

San Diego Association of Governments (SANDAG)

San Diego Convention & Visitors Bureau

San Diego County Farm Bureau

San Diego Economic Development Corporation (EDC)

San Diego Gas & Electric

San Diego Military Users

San Diego Rotary

Sierra Club (Water subcommittee)

United Consumers Action Network (UCAN)

Umimary

Following is a summary of the feedback received from San Diego stakeholder representatives.
The overview does not contain verbatim stakeholder comments, but provides a general summary
of themes discussed in the interviews and the various viewpoints that came through during the
Interviews. '

(perations

Mostly all stakeholders had a clear perspective of San Diego’s water supply, where it comes
from and something about San Diego’s need to make up for current and projected shortfalls. No
stakeholder expressed thoughts that the current supply is, or has been unreliable, however, many
of them are aware of San Diego’s vulnerability to earthquakes and are concerned about having
sufficient emergency storage.

There were however, some opposing views on the amount of water needed to ensure future relia-
bility. Some stakeholders feel strongly that the Authority should do as much possible to provide
as much water as possible to the county. They are strong advocaies of storage and doing what-
ever it takes, while remaining cost effective, to make San Diego independent of MWD and other
outside water suppliers. Other stakeholders want (o see extensive economic analysis done on the
issue of current supply versus future supply to determine exactly what is necessary and what are
the most economical and environmentally conscious ways of providing water.
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Water Resources

Although most every stakeholder wans to see local water resource development, the preferences
for the types of water supply options to be pursued varied greatly among the stakeholders. Most
groups agree that desalination is currently too expensive of an option, but may potentially
become a viable option when technology is improved.

Feedback regarding reclamation and repurification was extremely diverse. Some stakeholders
feel these are important opportunities and should be pursued: Others are concerned about the
costs associated with these resource options and environmental impacts required for dual piping
of reclaimed water. Some stated that repurified water should still be viewed as experimental
before it’s used on a widescale basis.

Groundwater was not listed among top water supply options primarily due to quality and avail-
ability as well as its limited reliability for emergency storage use.

Emergency storage was favored by almost every stakeholder. Again, some are unsure about the
necessary quantity, but most feel it is an important resource and should be provided.

Every stakeholder indicated a need to pursue conservation. Some expressed conservation should
be considered as any other resource is considered. Others were concerned that there are limits to
conservation and that it is important, but cannot take the place of providing additional local
resource options. A number of stakeholders expressed the need to continue an extensive public
education program to encourage more residential conservation practices.

Given the current limited information about agricultural transfers, most of the stakeholders
expressed reluctance to commit to such options until more specific information is providad.
However, the feedback on agricultural transfers as a potential resource varied tremendously.
Some stakeholders would like to see agricultural transfers aggressively pursued., and are willing
to pay more for the independence that water will bring. They are not sure how much more they
would pay and would need 10 see the economic analysis before supporting the option. Others
are worried about the reliability of the source of agriculrural water and are concerned that San
Diego will end up in a situation similar to the current one in terms of independence and cost con-
trol.

Some stakeholders expressed a concern about the guality of the agriculturally transferred water
(TDS levels) as well as the environmental impacts created by developing the appropriate infra-

structure to get the water here.

Rates

With rare exception, each stakeholder expressed that the current cost of water is fair and reason-
able, however, every stakeholder is concerned about future water costs and how further water
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resources development will affect water rates. Water rate predictability was also stressed as an
important factor. Businesses need 1o be able to plan accordingly for future rate increases.. not if,
but how much and when. An extensive cost analysis was requested by various stakeholders. as
well as a listing of who will pay for what portions of specific water resource options such as
repurification, reclamation, etc.

Responses on the cost for specific supply options ranged widely with some stakeholders willing
to pay more for more independence from MWD, ete. Others feel that new water resources
should not cost more than the current imported water rates.

Other Issues

Some stakeholders expressed the concern that the Water Resource Plan not recommend we pro-
vide more water than is truly necessary because they feel it will induce growth in the region.
Opposing viewpoints see the lack of future water reliability as a major economic problem for the
region and stated that without a more reliable, cost-competitive water supply, San Diego will no
longer be able to compete economically because large San Diego corporations/industries will
leave and other industries will not want to be located in San Diego. Others noted that regardless
of business interests, San Diego will continue to grow in population and our residents need to be
assured of a reliable source of water.

Another issue raised was the lack of coordination between county land-use planners and water
resource planners. This is due to the fact that no planning can take place where water is unavail-
able, therefore, the planners and elected officials need to be more aware of the water supply
issues San Diego faces.

Poor water quality was an issue raised in several stakeholder meetings. Many are concemned that
not enough steps are being taken to ensure the quality of water to San Diego meets adequate
standards. Each new supply option should also require specific steps be taken to ensure water
quality is not compromised and this will influence the cost of each option.

Conclusion

The most important issues the stakeholders repeatedly expressed regarding San Diego’s water
supply include cost, quality, reliability, and keeping the measure of control consistent with
investment. Another issue commonly raised was in making sure that the resource options are

analytically studied before decisions are made. Stakeholders feel that decisions need to make
economic and practical sense as well as political sense.
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San Diego County Water Authority
! and
Imperial Irrigation District

COOPERATIVE WATER CONSERVATION AND TRANSFER PROGRAM

SUMMARY OF DRAFT TERMS

Overview

On September 19, 1995, the Authority and the District entered into a Memorandum of
Understanding to explore the potential for a joint Water Conservation and Transfer Program
("Program"). Since that time, the Agencies have prepared technical analyses and conducted extensive
public mvolvement programs. Based upon that information and in response to policy direction from
their respective Boards of Directors, the staffs of the Agencies have developed a draft of possible
terms under which a Program could be implemented.

The purpose of this document is to summarize the draft as to price, term and quantity as well
as certain of the other relevant terms and make the summary available for broad public review and
comment. Based upon the input that is received through that dialog, the terms would be revised and
the resultant concepts would be incorporated into the form of Final Agreement for the Agencies'
consideration. The essential terms for such a program, as developed by the staffs of the Agencies are
as follows:

Quantitv and Schedule of Transferred Water

To meet future demands, the Authority seeks a firm, affordable and price certain water supply
of 500,000 AF/Y. Depending upon factors such as landowner participation, environmental
compliance, community support, and availability of approvals agreed to be obtained, it is expected
that between 200,000 AF/Y and 500,000 AF/Y of firm water supply will be available to the
Authority, the actual maximum quantity to be incorporated into the Final Agreement. The Agencies
agree that the water conservation programs of the District shall not include permanent retirement of
farm land. Subject to the availability of transportation on terms satisfactory to the Authority for the
water supplied by the District, the District will offer to the Authority and the Authority will purchase,
all water made available by the District, not to exceed 500,000 AF/Y, as provided below.

The water available shall be delivered by the United States to the Authority at an acceptable
delivery point commencing in 1999 at a quantity of 20,000 AF/Y, or a greater amount mutually
agreed upon, increasing each year by 20,000 AF/Y for ten years, to a total of 200,000 AF/Y and
thereafter, subject to the needs and water quality objectives of the Authority, increasing each year by
an esumated increment of 8,000 AF/Y to the total to be made available by the District. Thereafter,
delivery of such total will continue each year unless the delivery is reduced or discontinued pursuant



to the recapture and other termination provisions described herein. The District will accelerate
delivery at the request of the Authority. The parties recognize that the Authority, in order to secure
transportation to deliver the supplies to San Diego and to attain such water quality objectives, may
have to buy several hundred thousand acre feet from others, at least for a time,

The right and ownership to all water will remain with the District, subject to the right of the
Authority to have delivery and use the water 2s agreed. All water delivered to and used by the
Authority shall be a part of the District's Present Perfected Rights to Colorado River water. The
District expects to create conserved water as defined in California Water Code Section 1011 in
quantities equal to the deliveries to the Authority and, not inconsistent with such present perfected
rights, all such conserved water is intended to be included in such delivery.

Delivery Location: Transportation

All water will be delivered by the United States to the Authority on the Colorado River at
Imperial Dam or other location and it will be the responsibility of the Authority to arrange for
transporiation of such water from there to the service area of the Authority. Should the Authority
desire to use the All American Canal to connect to any aqueduct to San Diego, the District would
make capacity available or participate in capacity enlargement under an arrangement that takes into
account the arrangement that currently exists with the City of San Diego.

Price

The Authority shall pay the District the following sums:

Year # Year § Per AF
1 1699 3200
2 2000 3212
3 2001 224
4 2002 $235
5 2003 3247
6 2004 3259
7 2005 5271
B 2006 5282
9 2007 5254
10 2008 3306

If at any time during the above ten years the Authority's Colorado River Aqueduct
transportation costs exceed $75 per acre foot, the above prices for such time shall be adjusted
according 1o a2 method to be negotiated.

After the first ten years, the prices selected in accordance with the Ten Year Price Adjustment
section below shall be paid.




The above prices are subject to the negotiation of a Ten-Year Price Adjustment clause that
is satisfactory to both parties.

.

Ten Year Price Adjustment

Either party may, before the end of each ten-year period, suggest a new price. If the other
party does not accept the suggested price, and if the parties, through good faith negatiations, do not
select a new price, the new price shall be selected by arbitration ("Market Price"). The Market Price,
whether selected by agreement or arbitration, shall be market-based, but, to lessen the impact on the
agencies from radical swings in market conditions, shall not vary from the Market Price selected 10
years previously, or from $306 in the case of the first ten-year adjustment, by more than 25% thereof
For example, at the first 10-year adjustment the limit on the selected Market Price shall be based on
$306, and shall be no greater than $383 and no less than $229, and, as a further example, if the
Market Price selected at the first 10-year adjustment is $360, then the Market Price selected at the
next 10-year adjustment shall be no greater than $450 and no less than $270. Again, to lessen the
impact of such swings in market conditions, the new selected price shall be phased in gradually over
the first five years of the relevant ten year period. In case of upward price adjustments only, each of
the first five-year phase-in payments shall be increased by 2% and the Market Price shall be increased
as follows: by 2% for year 6, 4% for year 7, 6% for year 8, 8% for year 9 and 10% for year 10
("Percentage Increase"). When the selected new price represents a downward price adjustment, the
Market Price shall be so paid over the 10-year period without any percentage adjustments, Also,
during years 6 through 10, the Authority in the case of an upward price adjustment. and the District
in the case of a downward price adjustment, shall pay or credit, the other agency the difference
between the selected new price and such five year phased-in payments. :

Before the end of each ten-year period (except for the initial period), either party may also
request that a market-based price be determined for each year of the expiring ten-year period
("Determined Price"). For each such year, the Determined Price shall not vary by more than 10%
from the Market Price selected ten years previously. For example, if the Market Price applicable
during such expiring 10-year period should be $360, then the Determined Price for each such year
shall be no greater than $396 and no less than $324. Then for each such year, the water delivery shall
be repriced according to the Determined Price. The difference for each year between the repriced
amount and the amount actually paid for such deliveries including any Percentage Increase, shall be
paid or credited over the next 10-year period according to 2 method to be negotiated.

Subject to such variation limits, the Market Price and the Determined Price shall be that price
indicated by comparison to then recent water transfers and other market activity data, afier
adjustment for all relevant factors, including but not limited to the value of reliability, priority,
volume, duration, base load or peaking character, price and terms and water quality, and excluding
transportation and taking into account the cost of delivering water to the Authority. The initial price,
having been formulated during an emerging market, shall not be regarded as a market price indication.



Term of Agreement and Recapture/Termination Procedures

The initial term shall be 75 years from the commencement of deliveries with each agency,
subject to the terms of the next paragraph, having the option after such initial term to reduce the total
quantity by no more than two percent each year. Water so recaptured by the District shall be used
solely for new municipal and industrial uses and shall be so used only after similar use is first made
of all water hereafter transferred by the District to others. Notwithstanding the foregoing, the
Agreement will terminate at the end of the 125th year.

Ifthe Authority decides to construct a new conveyance facility for transportation of the water
made available by the District, the term of the Agreement shall -be 125 years from such
commencement of deliveries and shall terminate at the end of the 125th year, with no right of
recapture during the term.

Responsibilities for Environmental Compliance

Each agency shall be solely responsible for compliance with environmental laws for programs
under the leadership of that agency. For example, the District will have lead responsibility for
environmental compliance associated with any Final Agreement and the water conservation programs
and the Authority will have lead responsibility for subsequent environmental compliance associated
with transportation of water.

Each agency shall be solely responsible for the cost of environmental compliance undertaken
by it.

Contingencies Which Could Prevent Implementation of Program

District Environmental Contingency: The obligations of the District to perform under the
Program shall be voidable if environmental compliance cannot be accomplished, such decision to be
in the sole discretion of the District.

Authonity Transportation Contingency: The obligations of the Authority to perform under
this Program shall be voidable if the Authority is unable to arrange for transportation of the water
from the Colorado River to the Authority's system for the term of the Agreement through the
Colorado River Aqueduct on terms satisfactory to the Authority or by other means satisfactory to
the Authority.

Court Validation of Final Agreement: The obligation of the Agencies to perform under this
program shall be voidable if validation or declaratory judgment as to the Final Agreement is not
obtained, provided, however, that the Agencies have the option to agree to waive portions or all of
such validation requirements. Judgments shall be obtained without expense to the Authority.



Interim Assignment of Authority's Rights

The Authority shall have the right to assign to any other Metropolitan Member Agency, on
an interim basis, any of the Authority’s rights and responsibilities under the Program.

Shortage Sharing

During any period when deliveries of Colorado River water to the District for reasonable
beneficial use or the deliveries of Colorado River water to the Authority for reasonable beneficial use
are curtailed by the Secretary of the Interior, pursuant to Article II(B)(3) of the decree in Arizona v,
California, the Authority and the District will share the same percentage reduction in water
availability, but, following court validation of the Final Agreement, the District will be responsible
for all claims by any junior priorities in California or elsewhere that such deliveries should not be
made.

Confirmation of Mutual Understandin
=100 of Mutual Understanding

Although neither the District nor the Authority is bound by this Summary of Draft Terms,
nevertheless, this Summary confirms their mutual understanding and desire to enter within 90 days
from the respective Board's approval hereof into a more detailed formal and binding agreement (the
Final Agreement) that is generally consistent with the provisions hereof as those provisions may be
modified through public review and input.
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APPENDIX C

WATER RESOURCES PLAN 1997 UPDATE
KEY ASSUMPTIONS FOR COSTS OF ALTERNATIVES

The following assumptions were made to conduct cost and potential rate impact
analysis in the 1997 Water Resources Plan. Projected MWD water commodity rates and
non-rate charges are provided in Table C-1.

: Rates and charges. Evaluation uses MWD projected water commodity rates and
readiness-to-serve (RTS) charges shown in Table C-1. The total amount of RTS
charges was held constant for all altematives, regardiess of MWD purchases,
Analysis did not include new demand charge.

2. Transfer Costs. Costs for lID transfers were taken from the Authority’s Summary
of Draft Terms. Costs were evaluated using the lower and upper ranges of the
10-year market adjustment. Assumed transportation charges (wheeling charges)
are shown in Table C-1.

3. Capital Cosis. Capital costs for all local projects and the IID facilities were pro-
rated over the life of each project.

5. Demand Adjustment. Water demand associated with Colorado River facilities
altemative was increased by 65,000 af/yr to account for RO losses (13% of
500,000 af).




TABLE C-1

WATER RESOURCES PLAN 1997 UPDATE

KEY ASSUMPTIONS FOR COST AND RATE IMPACT ANALYSIS OF ALTERNATIVES

(ALL FIGURES EXCEPT RTS IN $/AF; HT}S INTOTAL $

METROPOLITAN WATER DISTRICT PRQJECTED BRATES ASSUMED | PROJECTED
BASE CASE WHEELING 200,000 AF | WHEELING 500,000 AF| WHEELING AUTHORITY
YEAR LOW | HIGH LOW | | HIGH LOW . HIGH CHARGE | RTS SHARE
1896 344 344 344 | | 344 44| | 344 - 14,867,000
1897 349 349 49| | 349 343 349 - 16,454,000 |
1598 352 352 352 352 352 as2 - 20,447,000
1999 35| | 355 ass 355 355 355 75 22,563,000
2000 360 | | 360 365 | | 265 365 385 76 24,712,000
2001 365 | 365 aso | | 380 380 380 77 25,860,000
2002 370 ! 370 a0 | | 350 390 380 78 27.935,000
2003 375 | 381 395 | 401 35| | 401 79 27,935,000
2004 375 | 393 385 413 35| | 413 81 27,935,000
2005 375 404 395| | 426 95| | 426 82 27,835,000
2006 380 | | 418 405 | | 4d4d 405 | | 444 a3 27,935,000
2007 385 | | 429 410 457 410 457 84 27,935,000
2008 389 | | 442 425 483 430 428 86 27,935,000
2009 394 455 435 502 450 | | 520 87 27,935,000
2010 404 469 445 518 470 | | 545 88 27,935,000
2011 414 | 483 450 525 40| | 571 g0 27,935,000
2012 419 | 497 450 534 50| | 605 91 27,935,000
2013 418 | | 512 450 550 520 | | 636 93 27,835,000
2014 4241 | 528 455 566 530 | | 659 95 27,935,000
2015 434 | 543 455 | 570 535 670 96 27,535,000
[ | i
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The H.OpTiMmum Model

2.1 Introduction

The H,OPTIMUM model is 2 water resource planning tool that is designed to compile a mix of
water resource options that minimizes total cost subject to a set of constraints. These
constraints include the service obligations of the water agency constructing the plan, the
physical constraints imposed by the output capacity of available projects, the possibility of
drought conditions, the availability of imported water, and the storage capacity of reservoirs,
This section is organizad as follows:

u A description of the nature of the water resource planning problem,

= A bref description of the techniques that are used in the solution of the water
resource planning problem and other similar operation planning problems,

= A discussion on the databases that are used in the model, as well as the transfer of
data from the input modules to the solution modules, and

= A detailed description of the structure of the optimization process that underlies
HOPTIMUM.

2.2 The Nature of the Resource Planning Problem

The planning of water resource acquisition is quite similar to the problems faced by planners
in other government agencies and private industry. Planners are faced with the requirement to
meet obligations, have a limited set of options that are available to meet those obligations, and
have the desire to minimize cost.

Figure 2-] illustrates a simple version of the resource planning problem. The planner has an
obligation to provide 2 level service illustrated by the dashed vertical line. The planner has
four sources of supply available, represented by the segments of the stairstep function in the
illustration. The cost of each option is equal to the height of each step. The potential supply
from each option is equal to the width of each step. It is intuitively clear that the service
obligation is met most efficiently by ordering the sources of supply based on cost and tapping
each supply, in turn, until demand is met.

The H.Oprrvmine Model 2-1
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Figure 2-1: A Simplified Resource Planning Framework

Cazlffoe Faol
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The solution of this planning problem is complicated by the fact that most interesting planning
problems are long range in nature. This may introduce several issues.

There may be a fixed cost involved in employing a resource for the first time. The
most obvious illustration of this is the construction of 2 water reclamation,
repurification or desalination plant that has large capital cost. In order to plan on
taking water from the plant, the planner must first decide if it is reasonable to incur
the construction costs. Once the plant has been built, those construction costs are
sunk and the decision to use water should be based on cperation costs. Combining
the capital and operating costs into a single number and levelizing over time and
output, although reasonable in a static environment, may produce errors if the cost
of alternative resources or demand change appreciably over time.

The cost of utilizing a particular resource may change over time. An example of
this would be a plan that uses appreciable amounts of energy. If energy costs are
expected to rise (or fall) rapidly over the planning horizon, the order of the plant in
the cost ranking illustrated above may change over time.

The cost of a resource may be subject to discontinuities. An example of thisis a
water transfer sold under a pricing structure, like the MWD new demand charge, in
which a fee is charged for exceeding a historic rate of delivery.
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=  Supplies may be interruptible. Sources of transfer water or supplies from local
resources may be curtailed during periods of dry weather.

m It may be possible to store the product. Ifit is, service obligations can be met
during pericds of low availability or high cost by drawing down stocks instead of
building new sources of supply. Reservoir storage is available to the water
respurce planner and should be used strategically.

Because of these factors, it was decided to use an optimization approach that accounts for
changes in the availability and cost of alternative water resources over time as well as the
possibility of water storage as an alternative to local resource construction.

2.3 Numerical Optimization and the Simplex Algorithm

At the heart of H;OPTIMUM is what is known in the field of operations research as a /inear
program, Linear programs are a special case of 2 broader class of models known as
constrained optimization models. Linear programs are special in the sense that the objective
fiunction (the numerical expression that the user wishes to either minimize or maximize) and
the constraints (the numerical expressions that define possible solutions) are restricted to be
linear equations. Linear equations are distinguished by the absence of terms in which decision
variables (quantities that are controlled by the decision maker using the model) are multiplied
by themselves, multiplied by other decision variables, or otherwise transformed by anything
other than multiplication by a constant (i.e., no logarithms, exponents, trigonometric
functions, etc.).

Linear programs are solved using an iterative numerical process known as the simplex
algorithm. In short, the simplex algorithm finds the combination of decision variables that
maximize or minimize the objective function in two ways:

m Itlocates an initial feasible solution (2 combination of decision variables that
satisfies all of the constraints), and

® It moves to other feasible solutions that improve the cutcome (Le., increase or
decrease the objective function) by incrementing the decision variables until no
better solution can be found,!

! For a more complete explanation of the simplex methed. se= Hillier and Lieberman. /ntroduction to
Operations Research

The H:OPTR.TM Model . o
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2.4 The H,OpTimum Data Structure

The H,OPTDMUM spreadsheet passes the information necessary to optimize the resource mix
to a SAS program which organizes the data, constructs an objective function, and constructs a
set of constraints that restricts the resource plan to one that is possible given the limirs
imposed on SDCWA by its operating charter and nature’s ability to provide water.

The general form of the information flows in H,OPTIMUM are shown in Figure 2-2. There are
four general classes of information:

w Information on local projects. The H;OPTIMUM worlsheets contain an
inventory of water supply projects that currently exist or that are currently
contemplated. For each project, the worksheet contains data on the construction
cost for the project (which will be zero if the project has already been built, the
sources and cost of financing for the project, and the annual cost per acre foot of
operating the project), and the yield of the project in wet, normal and dry years.

» Information about reservoirs. The H,OPTIMUM worksheets contain
information that tell the model the capacity of each reservoir system, the rate at
which water naturally flows into the reservoir, the rate at which water can be
purchased from other sources and deposited into the reservoir, the rate at which
water can be withdrawn from the reservoir to meet current year demand, and
whether or not the reservoir’s storage can be used to satisfy minimum emergency
storage requirements.

w Information about conservation opportunities. Conservation
opportunities are expressed as: (a) programs, or mutually exclusive groups of
conservation measures that the planner wishes to include as a resource option, and
(b) program options, which express different implementation schedules for each
program.

For each program option, the H;OPTMUM worksheet has three input areas;

— A single cell where the planner inputs the present value cost of that program
option,

— A single cell where the planner inputs the potential savings for the program
option. This number should be the same for each opton within a program.

— A series of cells where the planner inputs the percent of potential savings
achieved during each year of the forecast horizon.

This framework allows the planner to evaluate the cost effectiveness of individual
conservation measures or groups of conservation measures.

Presumably, the total savings potential from a measure package can be achieved
more quickly if the planner is willing to accept a greater present-value cost. This
framework allows the planner to evaluate the desirability of pursuing groups of
measures more or less aggressively.
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= Information about transfers. The H.OpTIMUM workshests contain
information about the cost and availability of water from the Metropolitan Water
District as well as other sources. It is assumed that MWD water is availzble in all
years and that the quantities are unlimited except during spells of extended dry
weather. The worksheet also contains a schedule of curtailment of MWD deliveries
during those periods. For sources other than MWD, the worksheet containg a
single cell that allows the planner to specify whether those sources are available
during all years or only during years of curtailment of supplies from MWD.

= Information about the assumptions underlying the resource plan,
This includes data on the expected service obligations, the weather conditions
underlying the resource plan (i.e., no drought, short drought, or long drought), the
interest rate used for discounting future costs and benefits, and the perspective from
which costs are to be minimized (i.., regional or local).

Figure 2-2: The H.OpTiMUM Logic

Local Projects Reservoirs Demand Drivers Conservation Imports

Cost Objectives & Constraints

Linear Program

L Optimized Resauree Plan ]

T
i
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2.5 The Structure of the Optimization Model

As shown in Figure 2-2, the linear program contained in the HoOPTDMUM model is based on an
objective function and a set of constraints, Both the objective finction and the constraints can
be expressed as equations or inequalities that are relationships among subsets of the decision
variables in the model. In summary, these equations are:

The function that defines the objective of the resource plan, which is to minimize
total costs.

A set of equations that constrain the resource plan to one that allows SDCWA ta
meet its service obligations in every year of the forecast horizon

A set of equations that defines the constraints facing SDCWA with respect to the
construction and utilization of prospective local resource supply projects.

A set of constraints that defines the relationship between conservation programs
and conservation program options.

A set of constraints that defines the ability of SDCWA to use imported water, both
from MWD and other sources.

A set of constraints that deal with the storage of water by SDCWA and its member

agencies. These include the following:

— A set of inequalities that defines the maximum amount of water that can be
stored in each reservoir system, :

— A set of equalities that relates current year storage to previous year storage,
current year purchases, current year reservoir withdrawals, runoff and
evaporation, and

— A set of inequalities that limits the amount of water that can be purchased for
storage and withdrawn from storage in any one year.

A set of constraints that defines the extent and cost of shortages.

A set of constraints that relates the amount of water purchased from MWD in the
current year to the previous peak demand for the purposes of calculating the New
Demand Charge.

A set of equations that defines the impact of local resource supplies on the MWD

rate structure. This impact is characterized as an indirect cost of the local supply
and appears in the optimization model as an increment to the marginal cost of using

a local resource.

These sets of expressions are explained in detail below.
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Cost Minimization

The central element of the linear program used by H;OPTIMUM is the equation that defines the
present value cost of service for SDCWA. The cost of service has many components.

The cost associated with the MWD commodity charge,

The cost associated with the MWD new demand charge,

The cost associated with the MWD readiness-to-serve charge,

The cost of constructing local water resource projects,

The annual cost of operating local water resource projects,

The cost of operating conservation programs, and

The cost associated with failure to meet SDCWA service obligations to member

agencies.

In the spirit of the long-range integrated planning framework, all of these costs are
consolidated into a single expression and all fiature costs are discounted using a discount rate
that reflects the SDCWA cost of capital. This cost expression enters the linear program in the
following form:

NYEARS
COST = Zﬁ:l);ﬁ = JH_WDR&IEM x mﬂm’
YEAR=]
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MWDRATE rz4z is defined as the cost of an incremental acre foct of water
purchased from MWD.

MWDz 15 a variable that indicates the number of acre feet that SDCWA
purchases from the Metropolitan Water District in a given year.

POSNEWDEMyz4z is defined as the number of acre feet purchased from MWD ina
given year that is subject to the New Demand Charge. The definition of this
variable in the model is explained below.

NDCRATEz is defined as the rate per acre foot which is used to determine the
New Demand Charge in a given year.

CAPCOSTzgamer is the capital cost of a project. [n scenparios in which the cost
perspective is regional, this is defined as the cash cost of the project. In scenarios
in which the cost perspective is that of the SDCWA, it is defined as the cash flow
associated with the repayment of loans used to finance the project. If these loans
have below-market interest rates, this cost will be smaller than the cash cost of the
project.

CONSTRUCT resr rrosscr 1S a binary variable indicating whether or not a particular
project (denoted by the subscript PROJECT) is built in 2 particular year,

OPCOSTyzsz racuzer 1s the cost per acre foat of water produced of operating a
given project in a particular year.

LOCALAF r=40 srosecr is a variable that indicates the number of acre feet produced
by a given project in a given year.

TRANCOST T zsn50urcs 18 defined as the cost of an acre foot of water purchased
from a particular source (denoted by the subscript SOURCE) in 2 given year. -

TRANSFER rzar source is a variable that indicates the number of acre feet purchased
from a source other than MWD during a given year.

WDCOSTrzsp.2ramcr i the cost of removing an acre foot of water from a reservoir
project in a given year. It represents the cost of pumping water from the reservoir
to the place where it will be treated.

WITHDRAWAL rean prosscr is a variable that indicates the amount of water
withdrawn from a reservoir project in a given year.
CONSRYVCOSTsroumcracremianve is the cost of implementing a set of conservation
measures at a given rate (denoted by the subscript ALTERNATIVE).

Cﬂmwmjpgmrﬂmuﬁrfgh a hlﬂal'ﬂ' va.nabl& mdicatlﬂg the selection of a
given alternative implementation of a set of conservation measures.

STORVAL y=.7 is the value that SDCWA attaches to having an inventory of water
on hand in a given year. This value is an offset against total cost and can be
interpreted as the benefit of insurance against shortages.
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STORAGEzsr rrosecris 2 variable that represents the quantity of water (in acre
feet) that is stored in the project denoted by the subscript PROJECT during a given
year. :

SHORTCOS Tyzsz srock represents the cost that SDCWA associates with failure to
meet its obligation to provide water to its member agencies in a given year.
Shortages are assumed to occur in blocks of limited size (denoted by the subscript
BLOCK) which have increasing cost.

SHORTAGEz 2 2poce is a variable indicating some number of acre feet by which the
SDCWA fails to mest its delivery obligations in a given year subscript YEAR,
Again, shortages are assumed to occur in blocks of limited size which have
increasing cost.

r is defined as the real cost of capital to the SDCWA. This interest rate determines
the rate at which costs that are incurred in future years are discounted for the
purposes of determining optimal deferral of project construction.

The expression (1+r)*% in each of the cost terms represents the discount factor for each
element of the total cost over the planning horizon. This discounting is important because it
causes the model, all other things constant, to defer the construction of large capital projects.
As a result, projects that are marginally competitive with imported water will be deferred until
the availability of that water is constramned.

Demand-Supply Constraints

In the linear program used by H;OPTIMUM, the cost function described above is minimized
subject to a set of constraints. The most important subset of those constraints is the demand-
supply constraint shown below. If not for the presence of this constraint, the minimization
routine used by the program would choose to provide no water at zero cost. The constraint
takes the form:

NPROJ NEROS
DEMAND g =[MWDzn + 3 LOCALAF 2z ppamer +  LWITHDRAWAL . pposor
PROJECT =i PROJECT=]

NPROJ NTRANS
— Y DEPOSITSyesp proeer + L IRANSFERSyzip source
PROJECT=I SOURCE=l

NCPROS NCALTERN

. F Y. SAVINGSziz coramer,cALTERN
CPROJ =] CALTERN =i

NEBLOCKS
x CONSERVPRO coppmer corremn ¥ 2 ﬁURTAGE."HE.EESH |
LoCK=
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where

DEPOSIT rz45 rrosecr 18 a variable indicating the amount of transfer water placed in
a given raservoir (denoted by the subscript PROJECT) in a given year (denoted by
the subscript ¥E4R). Note that this excludes natural runoff, which is counted as an
addition to the inventory of the reservoir and is available for withdrawal during the
current year or later years.

SAVING Syz4z crrosser casrery IS a variable that indicates the savings associated with
a given alternative implementation (denoted by the subscript CALTERN) of a given
mix of conservation measures (denoted by the subscript CPROJECT) in a given
year (denoted by the subscript YEAR).

All other variables are defined as before. Several aspects of the demand-supply constraint
should be noted: ;

»  The sum of the third and fourth terms of the left-hand side of the equation (those
involving WITHDRAWAL and DEPQOSIT) are intended to represent the use of
MWD, and to a lesser extent other transfer water, as a stored resource. To the
extent that reservoir withdrawals exceed deposits, water that was purchased in
previous years is being used to meet current year demand. To the extent that
deposits exceed withdrawals, water is being purchased in the current year that can
be used to meet demand in subsequent years.

s The term involving the SAVINGS and CONSERVPROJ terms is equal to the offset
against forecast demand accounted for by conservation efforts. Recall that the
CONSEVPROJ is a binary variable indicating the choice of an alternative
implementation of a set of conservation measures. If the binary vanable takes the
value 1, the effective demand that is met by transfers, reservoir draw down and
local resource utilization is reduced by the amount S4VINGS.

»  The term involving the SHORTAGE variable represents the gap between demand
and water available from MWD, local projects, and reservoir draw down. The
model logic also allows SDCWA to fail to meet its service obligation, at no cost, by
20% one year during the planning horizon. This is accomplished by reducing the
right-hand side of the demand-supply constraint by 20% ia the third consecutive
year that is designated as “dry” by the planner. The treatment of shortages is
discussed below.

The right-hand side of the constraint (DEMANDyz4z) is equal to the current forecast of water
dernands placed on SDCWA and local resources by its member agencies assuming the current
level of conservation and projected growth in population. This forecast assumes no additional
conservation activity beyond that already in place. New conservation efforts are modeled
explicitly as a resource that can be employed to meet forecast demand.
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Project Constraints

In the H,OPTDMUM model, there are two sets of decision variables associated with each of the
local projects contained in the database. First, there is the collection of variables previously
referred to as CONSTRUCT which indicate whether or not a given project is constructed in a
given year. Second, there is AFLOCAL, which is the quantity of water produced by each
project in each year. Two sets of constraints are imposed on the solution to ensure that the
resource plan is consistent with the following:

s The principles of common sense in that local projects appearing in the H;OPTIMUM
database are built only once, and

s Actual capacity of resources to deliver water.

The first constraint can be expressed as follows:

LASTYEAR
S CONSTRUC s i S

TEAR=FIRSTYEAR

where the variable CONSTRUCT is previously defined. There is one binary variable for each
year of the resource plan so that the optimization model can defer the construction of the
project to most efficiently meet demand growth. This constraint is imposed once for sach
project and states that the sum across years of the CONSTRUCT variable can be no larger
than 1.

The second, more crucizl constraint can be expressed as:

FEAR
AFLOCAL o orser < CAPACIT Y poreer ¥ 2 CONSTRUCT agyyziz spavser

PREFIEAR=FIRSTYTEAR

where CAPAC ITY a0 = is defined as the maximum vield of the project denoted by the
subscript PROJECT. This inequality says that the yield of any project must be lower than the
product of the maximum yield and the sum of the CONSTRUCT binaries from the beginning
of the planning period until the current period. Another way of expressing this is to say that
the yield of the project is constrained to O until the year in which the project is “built” and is
constrained to the capacity of the projects for years thereafter.

It should be remembered that the optimized value of the CONSTRUCT and AFLOCAL
variables are detarmined simuitaneously and not sequentially. In other words, the model does
not first deterinine whether to build a given project and then, given the construction decision,
determine the utilization. Instead, these values are determined jointly, with the model
implicitly making the tradeoffs between the benefits of construction deferral (or avoidance)
and the availability of water from the project.

The HOPTRALM Model _ _ ____2-i1
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Treatment of Conservation Projects

Like construction projects, conservation cpportunities can only be exploited once. However,
conservation projects are different in two senses;

m  First, there is no year index on the binary variables representing the selection of
conservation project alternatives. Because the decision to pursue the adoption of a
conservation measure is made once implies a long-lived stream of demand
reduction, the appearance of a “1” in the optimal resource plan implies the purchase
of a multi-year reduction in supply obligations. The project alternatives represent
more (or less) rapid achievement of potential savings. The nature of conservation
impacts is impact is illustrated in Figure 2-3.

m  Second, project alternatives represent mutually exclusive versions of the same
program (i.e., collection of conservation measures). In order to enforce this
structure, the model has the following constraint embedded in it:

NALTERNATIFE
z CD‘VSERWRGJFHEFMVAM 5 l

ALTERNATIFEa]
The intuition for this constraint is relatively straightforward. It says that if a set of
project alternatives are variations of the same collection of conservation measures,
then only one (or zero) alternative can be used as an offset to demand in the final
resource plan.

Figure 2-3: Treatment of Conservation Options
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Treatment of Transfers

The treatment of water transfers is relatively intuitive in the model. Transfer water from
MWD and other sources is counted as a potential means of meeting supply obligations, Its
cost in the optimization framework in H,OPtoaum depends on the source.

= For MWD water, the cost of water is equal to the MWD commodity rata.

w  For other transfers, the cost is equal to the price paid to the original owner of the
water rights plus the charges that MWD levies for the transportation of the water
for SDCWA.

The availability of transfer water is also constrained. For MWD water, the constraint can be
expressed as:

Fochg
MWDy, < MWD

where MWD _,; is equal to the maximum amount of water that can be obtained from
MWD. MWD water is, for all intents and purposes, available without limit under ordinary
circumstances. In the baseline databases provided to SDCWA, the MWD availability
constraint is set so high as to be meaningless (approximately 2,000,000 acrs feet per year).
The exception to this rule is during extended periods of dry weather, when the maximum
avallability of MWD water is set equal to some fraction of the forecast purchase of MWD
water. This fraction decreases, on a schedule chosen by the planner, as the period of dry
weather becomes longer,

For transfers from sources other than MWD, the logic used by H,OPTDMUM limits the
availability of non-MWD transfer water using the following constraint:

AL
TRANSFERyz45 somce < TRANSFERME o o on

where TRANSFERZS: coipcz 1S equal to a maximum set by the planner for each transfer
opportunity. At the option of the planner, transfers can be unavailable entrely during periods
of normal rainfall. In this case, the maximum transfer from each source is set equal to 0.

Treatment of Storage

The ability to account for the storage of water is an important feature of the H,OPTDMUIM
framework. The framework explicitly accounts for the possibility of reservoir construction
and the drawing down of reservoir inventories during sxtended spells of dry weather as an
alternative to local resource construction. In order to deal with storage in a manner that
accurately reflects the use of reservoirs to ahsorb variations in warter supply, the model
imposes four classes of constraints:
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First, the model imposes a constraint on the total stock of water that can be held in
each reservoir project at any time. This constraint takes the form:

TE4R
STORAGE poecr rin S STORECAPyoper X CONSTRUCT,,
PREVTEAR=FIRSTTEAR

CJ/ECT PREVIELR

where STORAGEprorecr.re4r is equal to the annual stock of water in each project
(denoted by the subscript PROJECT), and the end of each year (denoted by the
subscript YEAR) and STORCAPzza/ecr is equal to the maximum storage capacity of
the reservoir.

The mechanics of this constraint are similar to those imposed on project yield. Ifa
reservoir project has not yet been built (i.e., the CONSTRUCT variable has the
value 0 in all years previous), its storage capacity is constrained to 0. Ifthe
CONSTRUCT variable takes the value | in any year, the maximum capacity is equal
to STORCAPF in all subsequent years.

Second, the model imposes two constraints that limit the flow of water into each
reservoir from transfer sources (deposits) and out of the reservoir into treatment
plants (withdrawals)., These constraints take the following form:

TE4R
DEPOSITspsger yeis S DEPOSITCAP ooy % Y, CONSTRUC T ez passrean

PREVIEAR=FIRSTTEAR

and

YR
WITHDRAWAL oy joer ren < WDCAE, o mer % Z CONSTRUCT ppozer prmvrzss
PREVIEAR=FIRSTTEAR

Again withdrawals and deposits are constrained to O until the year of construction.
[n later years, withdrawals and deposits are constrained to an upper limit specified
by the planner.

Third, the model imposes an equality constraint that, in effect, defines the amount
of water in storage at the end of each year. This constraint takes the form:

STORAGE 4z prarecr = STORAGE yess-py proecr + AFLOCALrzig prorecr

— EVAPrz 5 promer + DEPOSITzip prorecr

~WITHDRAWALyz 45 proseer ]

where EVAPyein sramer is equal to the rate of evaporation (in acre feet) from a
given project (denoted by the subscript PROJECT) in a given year (denoted by the
subscript YE4AR). It should be noted that EVAP is not a choice vaniable but is set
by the planner.
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= Finally, the model impaoses a set of constraints that places a lower limit on the
amount of water stored at any time at reservoirs qualifying as “emergency storage”
facilities. This constraint is expressed as:

NPROUJECTS

S STORAGE . seouser % ESPIND yupocy 2 ESPLIMIT, .,

FPROJECT]

where ESPIND sacyzcr is either O or 1, depending on whether or not the project
qualifies as emergency storage, and ESPLIMI Tyz.p is the minimum storage in a
given year defined by the planner,

As with the construction and utilization of local supply projects, it should be remembered that
the decision to construct a reservoir project and the decisions to depostt, store and withdraw
water are made simultaneously and not sequentially. In other words, the optimization model
implicitly trades off the benefits of deferring (or avoiding) construction against the benefits of
storing water for future use.

Treatment of Shortages

As mentioned above, the H;OPTIMUM mode! allows SDCWA to fail to mest its projected
service obligation. The treatment of the shortage issue takes two forms:

= First, SDCWA is allowed to curtail delivedes (at no cost) to member agencies by
12% during one year in a period of extended dry weather. For the purposes of this
modeling effort, the one-year reduction in deliveries is assumed to occur in the third
consecutive year of dry weather,

s Second, SDCWA can fall short of its scheduled deliveries to member agencies by
any amount. These shortages are assumed to occur at a cost that is defined by the
user and increases with the size of the curtaiiment.

The H,OPTIMUM model assumes that shortages occur in blocks. In effect, these shortage
blocks are equivalent to zn alternative resource that is very costly. Consequently, shortages
will occur in an optimized resource plan only when either no alternative is available or when
the available altemnatives are prohibitively expensive. An example of this might be when
normal deliveries of imported water are severely curtailed.

A simplified illustration of this situation for a single-year resource plan is illustrated in Figure
2-4. The solid stairstep line represents the merit ordering of the available resources under
normal conditions, The dashed vertical line represents the agency’s delivery obligations.
Under these conditions, the agency takes all available imports, all of the output from local
resource 1, and some of the output from local resource 2. Under a curtailment, represented
by the dashed stairstep, the optimal resource plan takes all of the curtailed imports, all of the
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output from local resources | and 2, and accepts a shortage which is less costly than local
resource 3.

In practice, the value of avoiding shortages is quite large. Therefore, there are a large number

of local resource and transfer options that can be efficiently exercised instead of shortages. A
detailed discussion of the nature of shortage costs is contained in Section 3.

Figure 2-4: Illustration of Shortage Costs

CopiAoe-Fook APl Digacan

Acrz-Feet

In addition to the appearance of shortages in the cost expression and the demand-supply
constraint explained above, H;OPTIMUM imposes a set of constraints restricting the size of the
shortage blocks. This set of constraints can be expressed as:

SHORTAGE yz 2 susex < BLOCKSIZE 3y pex

where BLOCKSIZEs;ocr is the size of the shortage blocks. The size of the blocks, the cost of
the first curtailed acre foot and the rate at which shortage cost increases with respect to the
total shortage is specified by the planner.




Economic Evaluation of Local Water Resources

Treatment of the New Demand Charge

Beginning in 1996, water purchases from MWD will be subject to a New Demand Charge
(NDC). The intent of the NDC is to compensate MWD for the construction of the facilities
necessary to accommodate growth in demand. SDCWA incurs an NDC when its demand
exceeds a base of approximately 559,000 acre feet per year. When a new demand charge is
paid, the NDC base is increased to the demand in that year. Inreality, the basis of this charge
is a four-year average of annual demand. However, using a four-year average increases the
complexity of the overall problem and computational effort necessary to solve it. As a result,
after consulting with SDCWA staff, a simplifying assumption that the NDC is based on one-
year demands was used. ;

The H,OPTIMUM model treats the NDC by creating a pair of variables representing the
difference between current year demand and the NDC base. In any given year, SDCWA is in
either a state of negative new demand or a state of positive new demand. The positive new
demand variable enters the cost function with a coefficient equal to the NDC rate. The
negative new demand varable does not enter the cost equation but is necessary to create the
constraints that determine the size of the positive new demand variable.

The first constraint sets the demand for MWD water in any given year equal to the following:

»  The original new demand charge base, plus

»  The sum of all of the new demands from all previous years, which accounts for the
increase of the base when a NDC is paid, plus

= The current year’s increment to the demand base (the positive new demand) if
current year demand exceeds the historic peak, minus

»  The difference between the current year demand and the historic peak if the current
year demand is less than the historic peak.

Mathematically, this is expressed as follows:
YE4R-] .
MWDygip = NDCBASE + 3, POSNEWDEM pyg4r +POSNEWDEMyg4n
PYEAR=]

~ NEGNEWDEMYyz 4z

where

NDCBASE is the number of acre feet that the new demand charge is based on at the
outset of the planning period.

The H>OPTIUM Model Ll
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NEGNEWDEMye4p is a variable that represents the number of acre feet that the
demand from MWD in a given year falls short of the peak demand established in

previous years. If demand exceeds the previous peak, NEGNEWDFEMyz45 is equal
to 0.

POSNEWDEMyz4n is a variable which represents the number of acre feet taken in a
given year (denoted by the subscript YEAR) in excess of the peak demand
established in previous years. If demand is less than the previous peak,
POSNEWDEM sz is equalto 0.

In order to prevent positive new demand and negative new demand from occurring in the
same year, two additional variables and three additional constraints are added to the model.
The two variables are a pair of binary variables (taking a value 0 or 1) that indicate if SDCWA
is in a state of positive or negative new demand in the current year. These variables enter into
a pair of constraints that have the effect of restricting the positive new demand to 0 when the
positive new demand indicator is 0 and restricting the negative new demand to () when the
negative new demand indicator is equal to 0. These constraints take the following form:

POSNEWDEM -, <1,000,000x POSNDIND g,

and
NEGNEWDEM 1z, <1,000,000x NEGNDIND 1,5

where

POSNDINDyz4zis a binary varizble indicating whether total SCDWA demand in a
given year (denoted by the subscript YE4R) has exceaded either 1) the initial
benchmark established for new demand charges, or 2) some new higher threshold
established by demand in a previcus forecast year.

NEGNDIND 1z is a binary variable indicating whether total SCDWA demand ina
given year (denoted by the subscript FEAR) is below either 1) the initial benchmark
established for new demand charges, or 2) some new higher threshold established
by demand in a previous forecast year.

The last constraint restricts the sum of the negative new demand indicator and the positive
new demand indicator to 1,

POSNDIND ., + NEGNDIND ,, <1

The Impact of Local Resources on MWD Rates

A remaining element of the H,OFTIMUM logic is the treatment of local resources on MWD
cates. This element is important because the cost savings associated with local resource
development may be partially canceled out by the fact that MWD rates (which are based on
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average costs) are sensitive to the number of acre feet that MWD sells. This effect is
particularly important in light of the fact that up to 85% of MWD's costs are fixed. SDCWA

will continue to absorb a large fraction of those fixed costs, regardless of the amount of water
that it buys from MWD.

In order to quantify this effect, we begin by noting that the total cost of water to SDCWA can
be expressed as follows:

o = CM:{FMAL +VPARC, Al +.H£¥CMAFM
where

Crocu is the marginal cost of producing water from local projects,
AFocy is the number of acre feet produced locally,

VARCymp is the variable cost component of the MWD rate,
FIXCymwop 15 the fixed cost component of the MWD rate, and
AF\mp is the number of acre feet bought from MWD.

Taking the change and rearranging terms yields the following equation:

ATC [ 4B az-"m::m]

T O s )

The interpretation of this expression is that the incremental cost of obtaining zn acre foot of
water locally is equal to the marginal operating cost of the local project plus an adder that is
related to the fixed-cost component of the MWD rate. The bracketed term in this expression
1s the elasticity of the fixed-cost component of the MWD rate with respect to SDCWA
purchases from MWD. This is approximately equal to the share of total MWD sales made to
the SDCWA (between 25% and 30%%).

The impact of this procedure is to increase the cost of locally produced water by about $90
per acre foot. It should be noted that the inclusion of the price feedback effect is an optional
aspect of an H,OPTDMUM resource plan, The planner has the ability to construct resource
plans that ignore price feedback by specifying that option in the “Define Scenario™ module of
the H;OPTRMUM workshest, ;

1t should be noted that this adjustment assumes that the reduction in MWD water purchases is
small relative to the total and that fixed costs are reallocated to MWD customers in
proportion to remaining demand. If a local project were to displace a significant fraction of
MWD demand, it is likely that the fixed cost component of the MWD rate weuld be
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reallocated disproportionately to SDCWA agencies and that the adjustment described above
and used in H;OPTIMUM would no longer apply.
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Appendix D

Shortages

D.1 Water Shortages as a Resource

The reliability of an urban water system is often taken for granted. However, reliability or the
lack of water shortages requires significant investments in facilities (conveyance, storage) to
offset natural variations in precipitation. Thus, one can insure that water deliveries are not
imterrupted by investing in sufficient water delivery and storage facilities. On the other hand,
one can risk water shortages given a smaller investment. If shortages do occur, then
consumers and producers bear the burden of smaller water allocations in terms of lost
satisfaction and profits.

The optimal amount of reliability can be determined through an examination of the tradeoff
between the cost of water delivery and storage facilities and the cost to consumers and
producers of water shortages. This type of analysis is demonstrated in Figure D-1 where
dollars and reliability are measured on the vertical and horizontal axes, respectively. Asis
dlustrated, any specific level of reliability will have two cost components: the cost of new
facilities, and the cost of customer losses. The cost-minimizing level of reliability is
established at the point where the sum of these two cost components is minimized (shown as
R* in panel A of the figure). The point R* is sometimes referred to as a interior solution. It
should also be noted that R* occurs at the point at which the marginal (or incremental) cost of
water delivery and storage is equal to the marginal cost to customers of water shortages
(panel B of Figure D-1).

In effect, one can view water shortages as a potential resource that should be utilized
optimally. In the general case, the water authority should not overinvest in facilities in order
to minimize shortage costs, nor should it underinvest in facilities, thereby exposing its
customer base to excessive shortage costs. Rather, the reliability of the system should be
determined optimally in a general planning framework.
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Figure D-1: Determination of Optimal Total Water Supply
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D.2 Water Shortage Costs

As indicated above, the costs associated with 2 water shortage are @ significant determinant of
the optimal level of reliability for an urban Waier system. 1o this section We describe cost
estimates of these shortage costs-

The first method used to evahiate customer costs of 2 water shortage involves dirsct
estimation of observable losses (lawns and gardens, 10t profits, etc.) Lo water Users. Russell,
et 2l (1970) found these ohservable losses 10 be surprisingly small. Kates and Dworkin
(1973) found a similar result: estimated dmught—induc,e{i water shortage cOSts are
approximately three to five dollars per capita. Estimates &om the 1976-77 drought in
Northemn California indicate ¢hat out-of-pocket cosis were apgmxin:tately 570 per single
family dwelling in Marin County (see Meral, 1979).

The general conclusion of the shservable cost studies is that system shortages do not mean
disaster. In fact, these COSt magnitudes are quite small celative to the cost that would be
incurred to reduce the shortage pc}tmtial through additions +o water delivery and storage
systems. In terms of Figure D-1, above, these values indicate that water Systems are likely too
reliable and that efficiency would be increased by reducing reliability, HOWeVen directly
abserveble out-of-pocket expenses are an underestmate of the real shorage cost since they
ignore theloss :n customer wility or satisfaction associated with using less WateT- For
example, an in - idual may wash his/her €2t weekly at home given normal water conditions.
Under drought conditions, Car washing may be pruhi‘uited except at facilities that use recycled
water. 1 the individual uses the car washing Facilities, then it ig likely that Two types of costs
would be incurred. First, the individual would have to pay out-of-pocket 0 ptilize the car
wash facility. Second, the individual would wash nis/her car less often (price has risen),
thereby incurring 2 loss in utility associated with driving a clean car. Cost estimates that
examine only out-of-pocket expenses would be 210 underestimate Of total costs.

1n order to esumate the true cOSt of water shorages, an alternative 10 directly observable
ostimates is required. The contingent valuation method, which jnvolves the use of respondent
surveys 10 olicit the value that individuals attach to hypnthetical projects of programs, has
veen used recently 10 estimate the economic vahe of water supply reliability. Three studies
that are remarkably similar in method and corresponding results have bes completed in the
last decade (see Mitchell and Carson, 1987, Howe and gmith, 1994 Barakat & Chamberlin,
1994). The most relevant of these €O ingent aluation studies Was conducted for the
California Urban Water Agencies (CUWA) in 1994 (see Barakat & Chzmberlin). In fact, one
of the sub-sample SUrveys i this study Was conducted among 2 sample of users in the
SDCWA reglon The results of the study indicate that SDCWA water usets would be willing

1o pay an additional $10.23 pef month Per household 1@ prevent one year of 10% water

e e
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shortage over the next 10 years. Household willingness to pay increases with both the
frequency (number of shortages per specified time period) and the seventy of the shortages
(percentage reduction from full service). For instance, SDCWA households are willing to pay
$10.67 to prevent one 10% shortage every three years and $16.67 to prevent one 40%
shortage every 10 years.

There are two important implications of these values. First, the water agency should plan to
have no water shortages since households are willing to pay large amounts to prevent even
rare and/or small shortages. Second, if any water shortage is economically viable, then more
frequent and larger shortages are even more economically viable. These conclusions, when
taken together, imply that R* does not occur as an interior solution as in Figure D-1, but
rather ocours as 2 corner, or all or nothing, solution (shown as Rz ©F Raux).

These conclusions can be illustrated with the following example. Since the average household
uses approximately one-half acre foot of water per year, then households in the SDCWA
region are willing to pay an additional $10.23 per month every month for 10 years to prevent
the loss of .05 acre fest of water (10% reduction of .5 acre feet). This implies a value of
$18,954/acre foot using a 5% discount rate over the specified 10-year period. Of course,
higher discount rates produce smaller values per acre foot and vice versa. This value per acre
foot is significantly higher than any altemative demand management or supply resource
option. Thus, if these values are representative of customer preferences then the water
authority should plan for zero periods of shortage since even a single shortage causes very
large economic losses.

The second implication (that if some shortage is economically warranted, then more frequent
and larger shortages are even more economically viable) can be seen as follows. Asindicated
above, SDCWA customers are willing to pay approximately $18,954/acre foot to prevent a
one-year 10% water shortage. The Barakat & Chamberlin report also indicates that SDCWA
customers are willing to pay $12.24/month ($14.40/month, $16.67/month) to prevent a one
year 20% (30%, 40%) water shortage Over the next 10 years. This monthly value translates
into $11,339/acre foot ($8,893/acre foor, $7.721/acre foot). Thus, as the percent shortage
‘ncreases the acre foot value declines, indicating that shortages can be supplied with declining
marginal cost (customers are willing to accept less compensation per unit as the percent
shortage increases). Customers are seemingly willing to part with their most valued water
uses in times of shortage while maintaining their relatively less valued uses for potential larger
and/or more frequent shortages.

If one accepts the notion of declining marginal cost, which is indicated by the Barakat &
Chamberlin datz, then it seems reasonable to expand the frequency and magnitude of the
shortages 1o take advantage of these declining costs. That is, one should expand shortages
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until they can not be expanded further. The corresponding policy preseription is for the
authonty to not supply any water and have 100% shortage all the time. Of course, this policy
prescription is nonsense, which leaves one to question the validity of the Barakat &
Chamberlin contingent valuation results. Also, since these results are guite similar to those
offered by Mitchell and Carson (1987) and Howe and Smith (1994), cne might question the
general contingent valuation method. In Appendix E, we describe the contingent vahiation
method in detail. In the next subsection, we attempt to explain the Barakat & Chamberlin
results in this context.

D.3 Review of Barakat & Chamberlin Contingent Valuation Results

As indicated above, the Barakat & Chamberlin (1994) contingent valuation results lead to an
all-or-nothing public policy which seems counter-intuitive. Relative to the NOAA survey
guidelines outlined previously, the Barakat & Chamberlin survey has several deficiencies
which could account for the results. First, the survey was conducted using a combination
mail/telephone approach. NOAA recommends the use of personal interviews. Second, the
description of the consequences of a water shoriage is quite accurate. However, since the
material was seat in the mail and it required the respondent to read and understand without
interviewer assistance, thers might not have besn adequate confirmation that respondents fully
understood that their least-valued water uses would be eliminated first in any shortage, This
type of misunderstanding could account for the survey results, which seem to indicate that
ndividuals place the highest value on the last units of water purchased, contrary to all
economic theory. Third, the survey does use the recommended willingness-tc-pay design in a
referendum elicitation format. However, the monthly payment vehicle is not the
recommended conservative design and would imply that the survey results are overestimates
of true values. Finally, the survey results seem beset by the embedding problem, in which
respondents are willing to pay similar amounts for both small and large changes from the
status quo. This list of deficiencies in the Barakat & Chamberlin (1994) study, together with
the counter-intuitive resuits, are sufficient for us to conclude that the reliability values that
were generated should be considered highly suspicious.

D.4 Recommended Position On Reliability

Qur review of the Barakat & Chamberlin study, as well as other literature in this area,
indicates that the estimated monetary shortage values should be questioned. However, all the
studies show that respondents are highly averse to the possibulity of water shortages by
consistently ranking water reliability as an important public concern. Thus, we conclude that
customers do not want any more water shortages than thase currently planned by MWD (one
20% shortage over the next 50 years, one 10% shortage over the next 10 years) and the
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SDCWA (one 12% shortage over the next 20 years). That is, the current water reliability
goals should be adopted and that an increase in water shortages as a resource should not be
considered. )




Appendi:;gl e




IV. VERIFICATION AND CALIBRATION OF FORECAST MODELS

This chapter details the verification of the uncalibrated forecast models, the steps required
in calibration, and final verification of the calibrated forecast models. Indicators of model
performance are provided by individual agency and for the SDCWA service area as a whole.

FORECAST MODEL VERIFICATION

Verification of the econometric models is an important step in the forecast process. The
process of verification assesses the ability of the three models to produce estimates within acceptable
bounds of observed historical values. The magnitude of the differences between predicted and
observed values is taken as an indicator of model performance. Models that consistently produce
estimates in close proximity of observed values are desired,

Verification of the SDCWA models was performed for the base year of 1990 and the
intermediate forecast year of 1993. For the purposes of verification and calibration, 1990 was
selected as the basc year because it was a census year with a likely higher degree of accuracy in
estimates of housing units, employment, and other important varables. The required set of
explanatory and driver variables were derived from SANDAG Series 3 demographic projections.
Actual total annual M&I (non-agricultural) water demands for each SDCWA member agency were
derived for 1990 and 1993 from monthly summary demand data provided by the Authority.

Table IV-1 presents the results of verification of the uncalibrated sectoral models for 1990.
The predicted and the reported water use are listed by agency in the second and third columns,
respectively. The absoluts difference between the predicted and reported values is presented in the
fourth column. The last column of the table presents the discrepancy between predicted and
reporied water use in percentage terms.

The uncalibrated models provide a varying degree of accuracy for individual agencies for
1990. The variation in error is a direct product of the ordinary least squares (OLS) regression
technique used to estimate the models. In minimizing the sum of squared errors among a set of
observations, one should expect OLS to balance over- and under-predictions for individual
observations (as well as subgroups such as agencies and sectors) to produce the best fining
regression line to the data. Another important factor that contributes to the variation of error among
the sites is the degree of accuracy of SANDAG estimates regarding the number of housing units.
population, and employment levels. This error (or sometimes calied uncerrainty) enters both the
estimation of the water use model parameters and the resultant water use forecasts.

The largest percentage discrepancy between predicted and total water use is for the
SDCWA’s smallest agency, Yuima (over-prediction by 69.6 percent). The largest absolute differ-



ence between predicted and reported water use is registered by Sweetwater Authority (over-
prediction of 10,601 acre-feet).’ The uncalibrated models perform well for SDCWA's largest water
using agencies, the City of San Diego (+0.9 percent), Helix (+0.5 percent), a composite agency of
Rincon del Diablo and Escondido™ (-1.9 percent), and Oceanside (+3.1 percent). As the table
summary indicates, the model produced an overall uncalibrated discrepancy of 1.6 percent for the
base year 1390.

To further verify the accuragy of the uncalibrated model, the set of explanatory variables for
1993 were input into the sectoral water use models and used to prepare water use estimates for 1993,
Demographic data for housing units and employment are known with less certainty for 1993, since
they were interpolated between SANDAG estimates for 1990 and 1995. Table IV-2 presents the
results of verification of the uncalibrated forecast model on 1553.

Just as in 1990, model performance for individual agencies varies, but overall model
performance is quite good. As shown, the uncalibrated models once again perform well for
SDCWA's largest agencies. Similar to 1990 verification, the largest percentage and absolute
differences between predicted and reported water use are registered by Yuima and Sweetwater
Authority, respectively. For the SDCWA service area as a whole, the models produced a prediction
of 483,263 acre-fest (AF), approximately 5 percent more than what was actually reported.

FORECAST MODEL CALIBRATION

The process of calibration seeks to fine-tune within-agency model performance by adjusting
the model intercepts for each agency. In order to calibrate each of the three models for each agency,
the model intercepts are adjusted uniformly to equate the predicted value of water use for each
agency to_its reported value for the base year 1990. In other words, calibration results in agency-
level predictions that are exact for the base year.

The performance of the calibrated models can be ascertained by comparing predicted and
reported water use for the secondary verification year of 1993. The overall performance of the
calibrated models is presented in Table IV-3. As shown, the predictions exhibit a varying degres of
accuracy among the SDCWA agencies, which originates from the OLS regression procedure and
uncertainty in the values of the SANDAG data. However, a2 comparison of the uncalibrated and
calibrated results for 1993 indicates that predictions improved for 12 agencies as a result of
calibration. Predictions for 6 agencies became slightly worse, while no change in performance was
observed for 2 agencies. The overall prediction for the SDCWA service area in 1993 was 477,235

* Due to data limitations, neither Yuima nor Sweenwater Authority were included in the water use modeling
process. Therefors, for prediction, these agencies received the model intercept terms unadjusted for their respective
unique water use characteristics. :

9 It was net nossible to correctly differentiate the service area boundaries for Rincon del Diablo and Escaﬁd_ ido.
Therefore. the SANDAG demographic and water use daw for these agencies wers combined to form a compesite agency.



TABLE IV-1

VERIFICATION OF UNCALIBRATED FORECAST MODELS FOR YEAR 1999

Predictad Reportsd Difference

Agency (AF) (AF) (AF) Discropancy (%)
Carlsbad 13,687 15,526 -1,838 1.8
Del Mar 1,637 s 1,636 3 0.1
Fallbrook 6,702 6755 ' -53 0.8
Helix 41,042 40,319 223 0.5
Oceanside 26,341 25,555 186 31
Olivenhain 13,000 11,613 1,387 1.9
Otay 17.889 22,295 -4,406 -19.8
Padre Dam 19,346 18,113 1,233 6.8
Poway 9,526 13,012 -3,486 -26.8
Rainbow 5133 | 5,536 197 10.8
Ramona 5302 7.169 -1,8567 -26.0
San Diego 228273 226,300 1,978 0.9
San Dieguito 6576 6,779 597 29
Santa Fe 10,025 11,069 -1,045 94
Sweetwater 35263 24 662 10,601 43.0
Vallecitos 10,167 9,744 424 4.3
Valley Center 7,565 6,548 617 8.9
Vista 22,089 19,073 3,016 15.8
Yuima 318 187 130 63.6

Composite* 28,332 28,866 -534 SN
SDCWA

Service Area 209,618 501,636 7,962 22

*Composite represents Rincon del Diablo and Escondido

. . ly equal the
Note: Due to rounding, the Difference for each agency and the SDCWA Service Area totals may not exactly €4
summation of the individual agencies.




TABLEIV-2

VERIFICATION OF UNCALIBRATED FORECAST MODELS FOR YEAR 1993

Predictad Reportsd Diffarence

Agency (AF) (AF} (AF) Discrepancy (%)
Carlsbad 13,650 13,652 <42 ) 0.3
Del Mar 1,483 1352 131 9.7
Fallbrook 6,376 6,093 283 ' 46
Helix 37,349 35,850 499 1.4
Oceanside 25,465 23,564 1,501 B.1
Olivenhain 12,316 10,919 1,397 12.8
Onay 18,620 20,557 -1.837 0.4
Padre Dam 17,992 17,582 410 23
Poway 9,041 10,585 -1,545 -14.6
Rainbow 5,934 4,605 1,329 28.9
Ramona 5,048 7,121 -2.073 -29.1
San Diego 214,947 209,315 5,632 2.7
San Dieguito 6,424 5473 951 17.4
Santa Fe 9216 9,785 -569 5.3
Sweerwater 33,025 21,780 11,245 51.8
Vallecitos 10,565 8,845 720 1.3
VYalley Center 7,306 7.518 512 1.7
Vista 20,861 17,377 3,484 20.0
Yuima 412 141 271 152.7
Composite® 27,234 26,231 1,003 3.8
SDCWA

Service Area . 483,263 460,735 22,478 4.9

*Composite represents Rincon del Diablo and Escondido

Note: Due to rounding, the Difference for each agency and the SDCWA Service Area totals may not exactly equal the
summation of the individual agencies. -



TABLE IV-3

APPLICATION OF CALIBRATED FORECAST MODEL FOR YEAR 1993

Predictad Reportad Difference
Agency (AF) (AF) (AF) Discrepancy (%)
Carlsbad 15,495 13,692 1,804 132
Del Mar 1,483 1382 131 9.7
Fallbrook 6,426 _ 6,093 333 5.5
Helix 37,144 36,850 295 0.3
Oceanside 24,702 23,564 LLE38 4.8
Olivenhain 11,000 10,919 ' 8l 0.7
Ouy 23,260 20,557 2,703 132
Padre Dam 16,836 17,582 -746 42
Poway 12,425 10,586 1,839 17.4
Rainbow 5,357 4,605 751 16.3
Ramona 6,831 7,121 -291 4.1
San Diego 213,080 209315 3,764 1.8
San Dieguito 6,241 5473 768 14.0
Santa Fe 10,178 9,785 393 4.0
Sweetwater 23,943 21,780 2,168 10.0
Vallecitos 10,125 9,845 280 2.8
Valley Center 6,708 7918 -1,210 -15.3
Vista 18,007 17377 630 16
Yuima 244 141 104 7.9
Composite® 27,746 26,231 1,515 ko 0l
SDCWA 2%
Service Ares 477235 460,735 16,451

*Composite represents Rincon del Diablo and Escondido

d tly equal the
Note: Due to rounding, the Difference for each agency and the SDCWA Service Area totals may not exetly

summation of the individual agencies.




AF (overestimate of + 3.6 percent), an improvement of 1.3 percent over the uncalibrated mode].
Since the year 1993 was characterized by greater than normal precipitation, as wel] as o

. n-goin
conservation programs and drought restrictions, the small value of the discrepancy is a pleasing
confirmation of the models® performance.

The next chapter presents sectoral baseline forecasts for the

SDCWA service area over the
1995-2015 planning horizon using the calibrated forecast models.
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8.0 CONCLUSIONS

This chapter presents conclusions drawn
from the analysis conducted in the Water
Resources Plan, and provides direction for
future water resources development,
Selection of a resource mix is based upon the
ratings process that was conducted for the six
water resources alternatives, including the
dry-year option transfer analysis, using the
selection criteria presented in Chapter 7.
Consideration was also given to public partic-
ipation in the resources planning process, and
comments received on the draft Water
Resources Plan since its first release on
September 12, 1996,

8.1 OVERVIEW

Six main water resources alternatives
were considered in this Water Resources Plan.
One of the alternatives, the Existing Strategy
Alternative, is an updated version of the
resources mix selected for development in the
1993 Water Resources Plan. The remaining
five “new” alternatives represent opportuni-
tes to improve supply reliability and the
degree of control the Authority has over
resources development. These alternatives
either maximized local supply development,
developed large-scale core (normal-year)
water transfers, or provided a combination of
increased local supplies and core transfers.
Analysis was also done to compare the bene-
fits and costs of flexible (dry-year) transfers
with core transfers.

Each of the five new alternatives was
found to improve certain aspects of reliability
and Authority water resources control over
the Existing Strategy Alternative. However,
the new alternatives represented tradeoffs in
other criteria that were considered on an

|||||||||||||||||||

Chapter 8

equal basis, including feasibility, total cost,
potential rate impacts, environmental
impacts, and water quality. For example, the
objective of minimizing cost competes with
the objective of maximizing reliability, which
tends to drive up costs.

The goal of the Water Resources Plan
evaluation was to compare the alternatives
against each other and develop a plan for
future resources development that collectively
maximized the criteria. In the end, this Water
Resources Plan did not select a single “best”
alternative water resources mix from among
the six competing alternatives. Instead, the
Plan recognizes the potential benefits of incre-
mentally developing additional local supplies
and adding an intermediate level of core
transfers to the resources strategy adopted in
the Authority’s 1993 Water Resources Plan.

Substantial improvements in reliability,
Authority control, and feasibility could be
achieved with alternatives that feature core
transfers of up to 200,000 acre-feet per year
(af/yr). This is true both in the case of core
transfers, as proposed in four of the alterna-
tives, or through the use of dry-year options
in the Existing Strategy Alternative. However,
core transfers are considered to provide
greater reliability than dry-year options. This
is because core transfers also minimize the
risk of the Metropolitan Water District of
Southern California (MWD) being unable to
fully implement its Integrated Resources Plan
(IRP) in a normal-weather year (see discus-
sion in Chapter 7).

Selection of a resources mix was based
upon an overall evaluation of the criteria. No
criterion was weighted more heavily than the
others. Instead, overall judgments for each
alternative were made using the rating sys-
tem of “good,” “fair," and “poor” for each cri-
terion. Using this methodology, it was possi-
ble to isolate alternatives and potential
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resources that best balanced the competing
criteria.

The Public Qutreach Program was used as
guidance in the evaluation of alternatives.
Results from a selection criteria weighting
exercise conducted by community stakehold-
ers showed in general terms that reliability
and water rate impacts were considered by
participants to be two of the most important
criteria. This preference, which correlated
with individual interviews conducted with
outreach program participants, was consid-
ered in making value judgments for qualita-
tive criteria. Comments received from the
Authority Board of Directors, member agen-
cies, and the public were incorporated into
this final document.

8.2 [INITIAL SCREENING

OF ALTERNATIVES

An initial screening of the analysis pre-
sented in Chapter 7 resulted in the elimina-
tion of two alternatives: the Maximum Local
Supply Alternative and the Colorado River
Facilities Alternative. These alternatives
should be reconsidered in future updates of
the Water Resources Plan, as water demand
and supply conditions change and as more
information is gained about potential funding
sources for an Authority owned Colerado
River conveyance system and the success of
MWD's supply development program out-
lined in the IRP.

The Maximum Local Supply Altemative
was eliminated from further consideration
largely because of its higher projected total
cost and increased risk of causing upward
pressure on water rates. With only 69,000
af/yr of additional local supplies (compared
with the Existing Strategy Alternative), this
alternative did not offer significant improve-
ments in Authority control over water
resources or overall reliability in exchange for
its higher costs and potential rate impacis.

&-2

The Colorado River Facilities Alternative
had the highest cost of all six alternatives and
the greatest risk of rate impacts. There were
also major uncertainties related to feasibility
and environmental impacts. For these reasans
this alternative was deleted from further con-
sideration, but should be retained for further
study. Some potential has been demonstrated
for funding participation from the U.S. federal
government and Mexico, which would
reduce the cost of such a project to the
Authority. However, at this time, such fund-
ing is speculative. For this analysis it has been
assumed that the Authority is the sole funder
of the project.

8.3 FINAL SCREENING
OF ALTERNATIVES

The remaining alternatives to be consid-
ered are the Existing Strategy, Maximum
Local Supply With Transfers, Intermediate
Transfers, and Maximum Transfers. The
Intermediate and Maximum Transfers alter-
natives received an overall rating of good,
while the Existing Strategy and Maximum
Local Supply With Transfers were rated fair.
The fair rating for the latter alternative was
primarily because of the additional local
agency cost for recycling and groundwater
projects. Because concerns beyond cost con-
tribute to a local agency decision on imple-
menting local projects, the Maximum Local
Supply With Transfer Alternative was carried
forward into the final screening process.

Even though a weighting of individual
criteria was not applied in arriving at an
overall rating, conducting a final screening of
the alternatives requires consideration of the
importance of each criterion in contributing
towards the Authority’s ability to fulfill its
mission and meet its reliability goals. In the
public outreach efforts conducted as part of
this Water Resource Plan update process, the
consistent theme from the various stakehold-
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ers was that the two most important consider-
ations in selecting a mix of resources were
maximizing reliability and minimizing rate
impacts. The analysis conducted in Chapter 7
also highlighted the importance that feasibili-
ty has in determining whether a mix can be
implemented and reliability achieved. It is in
these three areas that distinctions between the
remaining alternatives can be made.
Although the Maximum Transfers
Alternative was found attractive in terms of
cost, reliability, Authority control, and
reduced risk of rate impacts, there is consid-
erable uncertainty in recently emerging mar-
ket conditions over the feasibility of obtaining
this quantity of water on a long-term basis.
Potential environmental impacts from trans-
ferring this quantity of water require further
evaluation as well. Therefore, this alternative
was not selected for further development at
this time. At projected demand levels, if this
transter were achieved from a single source, it
would displace reliance on the current source
of imported water (MWD) for another source,
losing some of the supply diversity benefits
that core transfers are intended to achieve.
The Existing Strategy Alternative provid-
ed the lowest overall cost of any of the
resource mixes evaluated in this plan.
Concerns over the feasibility of implementing
the IRP led to a resources strategy that
improved reliability by adding water trans-
fers to the resource mixes. The Existing
Strategy Alternative was supplemented with
up to 200,000 acre-feet (af) of dry-year option
transfers. This improved the Existing Strategy
Alternative in terms of the reliability, feasibili-
ty, and Authority control criteria, but only in
dry years, when shortages were driven by
hydrologic conditions. Dry-year options were
not effective in responding to normal-year
shortfalls in MWD's core supplies, which
may result from a lack of surplus Colorado
River water or delay in a full fix to the
Sacramento-5an Joaquin Bay-Delta. Shortfalls
in either one of these sources would impact

...............................................................

the normal-year reliability of the Existing
Strategy Alternative.

The Maximum Local Supply With
Transfers and Intermediate Transfers
Alternatives provide high reliability and
Authority control over supply through long-
term core transfer agreements. Both resource
mixes effectively minimized reliability risks
in both normal- and dry-weather years. They
also were highly rated for feasibility. The dis-
tinguishing criterion for these two alterna-
tives is total cost. The Intermediate Transfers
Alternative is lower in total cost because of a
lower commitment to capital expenditures
related to local supply development. Both
resource mixes are essentially equivalent in
potential water rate impacts. However,
through its contribution of up to 37,000 af/yr
of additional local supply, the Maximum
Local Supply With Transfers Alternative fur-
ther improves the reliability and diversity of
the resource mix offered by the Intermediate
Transters Alternative.

8.3.1 Conclusions of Final Screening

The purpose of the final screening exer-
cise is to identify the criteria that separate the
remaining alternatives and provide a means
to determine a selected resource strategy for
the Authority to pursue. In the case of the
Maximum Transfers Alternative, feasibility
considerations regarding the magnitude of
the transfer component eliminated that mix
from further consideration in this update of
the Water Resources Plan. Reliability concerns
relating to the Existing Strategy, even when
supplemented with dry-year option transfers
provide a distinct difference between that mix
and the two alternatives with 200,000 af of
core transfers. Because it was considered to
provide less reliability than the Maximum
Local Supply With Transfers and
Intermediate Transfers, the Existing Strategy
was eliminated from further consideration.

Because of the relative similarity of the
remaining two mixes, both the Maximum
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Local Supply With Transfers and the
Intermediate Transfers Alternatives were car-
ried forward for further analysis.

8.4 DEVELOPMENT OF A SELECTED
RESOURCE MIX

Both the Maximum Local Supply With
Transfers and the Intermediate Transfers
Alternatives involve the purchase of transfers
by the Authority, beginning with 20,000 af /yr
in 1999 and increasing to 200,000 af/yr by
2008. The primary difference between the two
alternatives is the amount of water to be
derived from local sources.

Local projects in the Intermediate
Transfers Alternative were economically opti-
mized from the Authority’s perspective.
However, the decision point for constructing
local projects depends upon a local agency
perspective, which may be quite different
from that of the Authority. From the
Authority’s perspective, economic optimiza-
tion requires viewing the cost effectiveness of
a local project in terms of a comparison to the
cost of MWD supplies, less any relevant
incentives. In addition to these costs, local
member agencies also take into consideration
the Authority’s water rate and any financial
assistance which may be available for local
supply development. Other factors that may
influence local supply development include
avoided wastewater treatment and disposal
costs, emergency storage costs, and non-eco-
nomic considerations.

Estimates of local supply development
potential (described in Chapter 4) suggest
that the 2015 local supply yield potential is
approximately 165,000 af/yr. New yield
expected to be developed between now and
the end of the planning horizon includes
27,000 af of recycled water, 15,000 af of repu-
rified water, and 34,000 af of groundwater.
These additional local projects would increase
the total amount of local supply to approxi-
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mately 20 percent of 2015 normal-year
demand. If this increase in local supply were
to materialize, the resulting local supply ele-
ment of the resources mix would closely
resemble the Maximum Local Supply With
Transfers Alternative. Increased local supplies
would provide the Authority with greater
benefits in terms of supply diversity, reliabili-
ty, and degree of control over the resource.
Because of uncertainties in local supply
development, the selected resources mix envi-
sions a local supply component ranging from
122,000 to 165,000 af/yr in the year 2015.

8.5 "SELECTED RESOURCE MIX

The selected resource mix would supple-
ment imported water purchased from MWD
with normal-year transfers of up to 200,000
af/yr. Local supplies would provide between
122,000 to 163,000 af/yr. Implementation of
conservation Best Management Practices
(BMPs) would result in an annual savings of
82,000 at/yr by the end of the planning hori-
zon. MWD would continue to be the prima-
ry supplier of water to the Authority.
Purchases from MWD would range from
422,000 to 465,000 af/yr, or about 54 to 59
percent of the total demand. A summary of
the selected resources development is given
in Table 8-1.

8.6 IMPLEMENTATION OF THE
SELECTED MIX

The primary distinguishing characteristics
between the selected water resotirces mixes of
the 1993 Water Resources Plan and this
update is the development of normal-year
transfers of up to 200,000 af/yr, the develop-
ment of additional local groundwater sup-
plies, and the deletion of seawater desalina-
Hon as a selected resource.

While scheduling and cost components of



TABLE 8-1
Selected Resource Mix (Based on Normal-Year Demand) (AF)
Local
Ground Surface

Year MWD Transfer Recl Water Water Total
2000 499,000 40,000 18,000 15,000 60,000 636,000
2005 412,000- 140,000 30,000- 23,000- 60,000 685,000

432,000 45,000 28,000
2010 3587,000- 200,000 30,000- 32.000- 60,000 734,000

412,000 50,000 37,000
2015 422 000- 200,000 30,000- 32,000- 60,000 787.000

465,000 60,000 45,000

the transfers included in the selected mix are
based on the terms and conditions of the pro-
posed Imperial Irrigation District (IID) water
transfer, the evaluation of water transfers is
considered generally representative of the
emerging market for transfers. The role of the
Water Resources Plan is to-provide a frame-
work whereby future resource decisions, such
as the acquisition of transfers, can be evaluat-
ed against other water supply options. As dis-
cussed in Chapter 5, specific water transfer
proposals need to be evaluated on a case-by-
case basis. A screening process would be used
to evaluate the viability of specific water
transfer proposals. Through this process,
transfer proposals would be evaluated on the
ability to improve reliability and local control
at a cost comparable to purchasing water
from MWD. The overall feasibility of the
transfer proposal would also be evaluated.
Feasibility considerations include public and
institutional acceptance, regulatory factors,
third party effects, water quality, and legal
issues.

Using this analytical approach, a determi-
nation can be made as to whether the cost of a
specific transfer proposal is competitive with
purchasing water from MWD. By way of
illustration, Figure 8-1 provides a comparison

of the anticipated costs of Colorado River and
Northern and Central California transfers to a
likely range of MWD rates. While the evalua-
tion of specific transfer proposals is beyond
the scope of the Water Resources Flan, the
same methodology may be used for that pur-
pose.
It should be kept in mind the actual
resource development over the next 20 years
will depend greatly on variables for which
assumptions were made to carry out the
analysis contained in this Plan. The major
assumptions include future water demands,
projected MWD water rates and charges, and
the cost of development and transportation of
water transfers. In the event that implementa-
tion of a resources mix with core transfers is
delayed or not achievable, the Existing
Strategy Alternative would continue to be the
basis for the Authority’s imported water sup-
ply component. The local supply and conser-
vation components of the selected resources
alternative can proceed within the existing
Authority levels of involvement, with the
exception of approximately 36,000 af of addi-
tional groundwater and recycled water pro-
jects, which may require expansion of the
Authority’s current local projects incentive

program
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8.7 RELATIONSHIP TO AUTHORITY objective of this Plan was to identify a mix of
RELIABILITY GOAL water resources that reduces the risk of not
meeting that goal at an acceptable cost. After
Each alternative evaluated in this Plan has  a thorough analysis of all selection criteria,

the potential to meet the Authority’s current the selected resource mix is considered to best
reliability goal, which was set forth in the meet the Authority’s reliability goal in a man-
Authority’s 1995 Strategic Plan and is ner that reduces the risk of not meeting the
described in Chapter 1. The key reliability goal and is cost-effective.
FIGURE 8-1
Non-Interruptible Imported Water Rates
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Water Resources Plan
Stakeholder Executive Summary Report

Intent of Interviews

The Water Resources Plan Stakeholder Executive Summary Report includes an overview of the
feedback from a collection of interviews held with individual representatives of key San Diego
associations and organizations who have a specific interest in the water resources of San Diego.
These interviews were held from December 1995 through April 1996 and were conducted to

provide the San Diego County Water Authority staff input from a diverse cross-section of con-
stituencies.

The information included in this report was summarized from responses o a guestionnaire
developed and approved by the Authority to gamer specific input on the Water Resources Plan.
Therefore, the executive summary may not necessarily reflect all additional conversation topics
discussed between the stakeholders and the interview team. The interviews were condueted by
Dave Fogerson of the Authority’s Water Resources Department, Sara Katz and Laurie Sargent of
Katz & Associates,

The contents of this report are being used by the San Diego County Water Authority to assist
them in updating the Water Resources Plan. Because the stakeholders input covers a wide-range
of opinions, some of them even contradictory, the Authority is using this input as a guide to be
taken into consideration along with the expertise of the Authority’s water resource planners for
developing the best, most cost-effective Water Resources Plan update. This information is also
used to assist the Authority in planning and implementing additional outreach/stakeholder activi-
ties for the Water Resources Plan update.

Upon completion of the draft Water Resources Plan. it will then be presented to the Authority
board of directors who will make the final determination about the allocation of water resources
for the county.

Interviews Conducted

Interviews were conducted with individuals representing a cross-section of interests. The
Authority recognizes the challenge in meeting with individuals who represent every possible
perspective, and the Authority endeavored to reach as many viewpoints as possible. The objec-
tive was to meet with individuals who represent the perspective of an organization or association
with a key interest in water resources in the county. In order to conduct interviews based on 2
substantive dialogue about water resources, the Authority worked to locate representatives who
have had some experience with water resources and a basic understanding of the issues.
Following is the list of stakeholders represented.




Alliance for Water Reliability
Biocom
Building Industry Association
Citizens Coordinate for Century III (C-1II)
Greater San Diego Chamber of Commerce Water Committee
Greater San Diego Chamber of Commerce CEO Roundtable
Industrial Environmental Association (IEA) Water Committee
League of Women Yoters
Mayor Susan Golding’s Office
Regional Water Quality Control Board
San Diego Apartment Association
San Diego Association of Governments (SANDAG)
San Diego Convention & Visitors Bureau
- San Diego County Farm Bureaun
San Diego Economic Development Corporation (EDC)
San Diego (zas & Electric -
San Diego Military Users
San Diego Rotary
Sierra Club (Water subcommittee)
United Consumers Action Network (UCAN)

Summary

Following is a2 summary of the feedback received from San Diego stakeholder representatives.
The overview doss not contain verbatim stakeholder comments, but provides a general summary
of themes discussed in the interviews and the various viewpoints that came through during the
interviews.

Operations

Mostly all stakeholders had a clear perspective of San Diego’s water supply, where it comes
from and something about San Diego’s need to make up for current and projected shortfalls. No
stakeholder expressed thoughts that the current supply is, or has been unreliable, however, many
of them are aware of San Diego’s vulnerability to earthquakes and are concerned about having
sufficient emergency storage.

There were however, some opposing views on the amount of water needed to ensure future relia-
bility. Some stakeholders feel strongly that the Authority should do as much possible to provide
as much water as possible to the county. They are strong advocates of storage and doing what-
ever it takes, while remaining cost effective, to make San Diego independent of MWD and other
outside water suppliers. Other stakeholders want to see extensive economic analysis done on the
issue of current supply versus future supply to determine exactly what is necessary and what are
the most economical and environmentally conscious ways of providing water.

2



Water Resources

Although most every stakeholder wants to see local water resource development, the preferences
for the types of water supply options to be pursued varied greatly among the stakeholders. Most
groups agree that desalination is currently too expensive of an option, but may potentially
become a viable option when technology is improved.

Feedback regarding reclamation and repurification was extremely diverse. Some stakeholders
feel these are important opportunities and should be pursued. Others are concemed about the
costs associated with these resource options and environmental impacts required for dual piping
of reclaimed water. Some stated that repurified water should still be viewed as experimental
before it’s used on a widescale basis.

Groundwater was not listed among top water supply options primarily due to guality and avail-
ability as well as its limited reliability for emergency storage use.

Emergency storage was favored by almost every stakeholder. Again, some are unsure about the
necessary quantity, but most feel it is an important resource and should be provided.

Every stakeholder indicated a need to pursue conservation. Some expressed conservation should
be considered as any other resource is considered. Others were concerned that there are limits to
conservation and that it is important, but cannot take the place of providing additional local
resource options. A number of stakeholders expressed the need to continue an extensive public
education program to encourage more residential conservation practices.

Given the current limited information about agricultural transfers, most of the stakeholders
expressed reluctance to commit to such options until more specific information is provided.
However, the feedback on agricultural transfers as a potential resource varied tremendously.
Some stakeholders would like to see agricultural transfers aggressively pursued, and are willing
to pay more for the independence that water will bring. They are not sure how much more they
would pay and would need 1o ses the economic analysis before supporting the option. Others
are worried about the reliability of the source of agricultural water and are concernad that San
Diego will end up in a situation similar to the current one in terms of independence and cost con-
trol.

Some stakeholders expressed a concern about the guality of the agriculturally transferred water
(TDS levels) as well as the environmental impacts created by developing the appropriate infra-
structure to get the water here.

Rates

With rare exception, each stakeholder expressed that the current cost of water is fair and reason-
able, however, every stakeholder is concerned about future water costs and how further water
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resources development will affect water rates. Water rate predictabil ity was also stressed as an
important factor. Businesses need to be able to plan accordingly for future rate increases. _not if,
but how much and when. An extensive cost analysis was requested by various stakeholders, as
well as a listing of who will pay for what portions of specific water resource options such as
repurification, reclamation, etc.

Responses on the cost for specific supply options ranged widely with some stakeholders willing
to pay more for more independence from MWD, etc. Others feel that new water resources
should not cost more than the current imported water rates.

the ues

Some stakeholders expressed the concern that the Water Resource Plan not recommend we pro-
vide more water than is truly necessary because they feel it will induce growth in the region.
Opposing viewpoints see the lack of future water reliability as a major economic problem for the
region and stated that without a more reliable, cost-competitive water supply, San Diego will no
longer be able to compete economically because large San Diego corporations/industries will
leave and other industries will not want to be located in San Diego. Others noted that regardless
of business interests, San Diego will continue to grow in population and our residents need to be
assured of a reliable source of water.

Another issue raised was the lack of coordination between county land-use planners and water
resource planners. This is due to the fact that no planning can take place where water is unavail-
able, therefore, the planners and elected officials need to be more aware of the water supply
issues San Diego faces.

Poor water quality was an issue raised in several stakeholder meetings. Many are concerned that
not enough steps are being taken to ensure the quality of water to San Diego meets adequate
standards. Each new supply option should also require specific steps be taken to ensure water
quality is not compromised and this will influence the cost of each option.

Conclusion

The most important issues the stakeholders repeatedly expressed regarding San Diego’s water
supply include cost, quality, reliability, and keeping the measure of control consistent with
investment. Another issue commonly raised was in making sure that the resource options are
analytically studied before decisions are made. Stakeholders feel that decisions need to make
economic and practical sense as well as political sense.
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San Diego County Water Authority
! and
Imperial Irrigation District

COOPERATIVE WATER CONSERVATION AND TRANSFER PROGRAM

SUMMARY OF DRAFT TERMS

Dverview

On September 19, 1995, the Authority and the District entered into a Memorandum of
Understanding to explore the potential for a joint Water Conservation and Transfer Program
("Program"). Since that time, the Agencies have prepared technical analyses and conducted extensive
public involvement programs. Based upon that information and in response to policy direction from
their respective Boards of Directors, the staffs of the Agencies have developed a draft of possible
terms under which 2 Program could be implemented.

The purpose of this document is to summarize the draft as 1o price, term and quantity as well
as certain of the other relevant terms and make the summary available for broad public review and
comment. Based upon the input that is received through that dialog, the terms would be revised and
the resultant concepts would be incorporated into the form of Final Agreement for the Agencies’
consideration. The essential terms for such a program, as developed by the staffs of the Agencies are
as follows:

Quantity and Schedule of Transferred Water

To meet future demands, the Authority seeks a firm, affordable and price certain water supply
of 500,000 AF/Y. Depending upon factors such as landowner participation, environmental
compliance, community support, and availability of approvals agreed to be obtained, it is expected
that between 200,000 AF/Y and 500,000 AF/Y of firm water supply will be available to the
Authority, the actual maximum quantity to be incorporated into the Final Agreement. The Agencies
agree that the water conservation programs of the District shall not include permanent retirement of
farm land. Subject to the availability of transportation on terms satisfactory to the Authority for the
water supplied by the District, the District will offer to the Authority and the Authority will purchase,
all water made available by the District, not to exceed 500,000 AF/Y, as provided below.

The water available shall be delivered by the United States to the Authority at an acceptable
delivery point commencing in 1999 at a quantity of 20,000 AF/Y, or a greater amount mutually
agreed upon, increasing each year by 20,000 AF/Y for ten years, to a total of 200,000 AF/Y and
thereafter, subject to the needs and water quality objectives of the Authority, increasing each year by
an estimated increment of 8,000 AF/Y to the total to be made available by the District. Thereafter,
delivery of such total will continue each year unless the delivery is reduced or discontinued pursuant



to the recapture and other termination provisions described herein The District will accelerate
delivery at the request of the Authority. The parties recognize that the Authority, in order to secure
transportation to deliver the supplies to San Diego and to attain such water quality objectives, may
have to buy several hundred thousand acre feet from others, at least for a time.

The right and ownership to all water will remain with the District, subject to the right of the
Authority to have delivery and use the water as agreed. All water delivered to and used by the
Authority shall be a part of the District's Present Perfected Rights to Colorado River water. The
District expects to create conserved water as defined in California Water Code Section 1011 in
quantities equal to the deliveries to the Authority and, not inconsistent with such present perfected
rights, all such conserved water is intended to be included in such delivery.

Delivery Location: Transportation

All water will be delivered by the United States to the Authority on the Colorado River at
Imperial Dam or other location and it will be the responsibility of the Authority to arrange for
transportation of such water from there to the service area of the Authority. Should the Authority
desire to use the All American Canal to connect to any aqueduct to San Diego, the District would
make capacity available or participate in capacity enlargement under an arrangement that takes into
account the arrangement that currently exists with the City of San Diego.

Price

The Authority shall pay the District the following sums:

Year # Year 3 Per AF
1 1999 $200
2 2000 $212
3 2001 $224
4 2002 $235
5 2003 $247
6 2004 $259
7 2005 $271
8 2006 $282
9 2007 $294
10 2008 $306

If at any time during the above ten years the Authority's Colorado River Aqueduct
transportation costs exceed 375 per acre foot, the above prices for such time shall be adjusted
according to 2 method to be negotiated.

After the first ten years, the prices selected in accordance with the Ten Year Price Adjustment
section below shall be paid.



The above prices are subject to the negotiation of a Ten-Year Price Adjustment clayse that
is satisfactory to both parties.

Ten Year Price Adjustment

Either party may, before the end of each ten-year period, suggest a new price. If the other
party does not accept the suggested price, and if the parties, through good faith negotiations, do not
select a new price, the new price shall be selected by arbitration ("Market Price”). The Market Price,
whether selected by agreement or arbitration, shall be market-based, but, to lessen the impact on the
agencies from radical swings in market conditions, shall not vary from the Market Price selected 10
years previously, or from $306 in the case of the first ten-year adjustment, by more than 25% thereof
For example, at the first 10-year adjustment the limit on the selected Market Price shall be based on
3306, and shall be no greater than $383 and no less than $229, and, as a further example, if the
Market Price selected at the first 10-year adjustment is $360, then the Market Price selected at the
next 10-year adjustment shall be no greater than $450 and no less than $270. Again, to lessen the
impact of such swings in market conditions, the new selected price shall be phased in gradually over
the first five years of the relevant ten year period. In case of upward price adjustments only, each of
the first five-year phase-in payments shall be increased by 2% and the Market Price shall be increased
as follows: by 2% for year 6, 4% for year 7, 6% for year 8, 8% for year 9 and 10% for year 10
("Percentage Increase"). When the selected new price represents a downward price adjustment, the
Mearket Price shall be so paid over the 10-year period without any percentage adjustments, Also,
during years 6 through 10, the Authority in the case of an upward price adjustment, and the District
in the case of a downward price adjustment, shall pay or credit, the other agency the difference
between the selected new price and such five year phased-in payments, y

Before the end of each ten-year period (except for the initial period), either party may also
request that a market-based price be determined for each year of the expiring ten-year period
("Determined Price"). For each such year, the Determined Price shall not vary by more than 10%
from the Market Price selected ten years previously. For example, if the Market Price applicable
during such expiring 10-year period should be $360, then the Determined Price for each such year
shall be no greater than $396 and no less than $324. Then for each such year, the water delivery shall
be repriced according to the Determined Price. The difference for each year between the repriced
amount and the amount actually paid for such deliveries including any Percentage Increase, shall be
paid or credited over the next 10-year period according to 2 method to be negotiated.

Subject to such variation fimits, the Market Price and the Determined Price shall be that price
indicated by comparison to then recent water transfers and other market activity data, after
adjustment for all relevant factors, including but not limited to the value of reliability, priority,
volume, duration, base load or peaking character, price and terms and water quality, and excluding
transportation and taking into account the cost of delivering water to the Authority. The initial price,
having been formulated during an emerging market, shall not be regarded as a market price indication.



Term of Agreement and Recapture/Termination Procedures

The initial term shall be 75 years from the commencement of deliveries with each agency,
subject to the terms of the next paragraph, having the option after such initial term 1o reduce the total
quantity by no more than two percent each year. Water so recaptured by the District shall be used
solely for new municipal and industrial uses and shall be so used only after similar use is first made
of all water hereafter transferred by the District to others. Notwithstanding the foregoing, the
Agreement will terminate at the end of the 125th year.

If the Authority decides to construct 2 new conveyance facility for transportation of the water
made available by the District, the term of the Agreement shall .be 125 years fom such
commencement of deliveries and shall terminate at the end of the 125th year, with no right of
recapture during the term.

Responsibilities for Environmental Compliance

Each agency shall be solely responsible for compliance with environmental laws for programs
under the leadership of that agency. For example, the District will have lead responsibility for
environmental compliance associated with any Final Agreement and the water conservation programs
and the Authority will have lead responsibility for subsequent environmental compliance associated
with transporiation of water.

Each agency shall be solely responsible for the cost of environmental compliance undertaken
by it.

Contingencies Which Could Prevent Implementation of Program

District Environmental Contingency: The obligations of the District to perform under the
Program shall be voidable if environmental compliance cannot be accomplished, such decision to be
in the sole discretion of the District.

Authonity Transportation Contingency: The obligations of the Authority to perform under
this Program shall be voidable if the Authority is unable to arrange for transportation of the water
from the Colorado River to the Authority's system for the term of the Agreement through the
Colorado River Aqueduct on terms satisfactory to the Authority or by other means satisfactory to
the Authority.

Court Validation of Final Agreement: The obligation of the Agencies to perform under this
program shall be voidable if validation or declaratory judgment as to the Final Agreement is not
obtained, provided, however, that the Agencies have the option to agree to waive portions or all of
such validation requirements. Judgments shall be obtained without expense to the Authority.



Interim Assignment of Authority's Rights

The Authority shall have the right to assign to any other Metropolitan Member Agency, on
an interim basis, any of the Authority's rights and responsibilities under the Program.

Shortage Sharing

During any period when deliveries of Colorado River water to the District for reasonable
beneficial use or the deliveries of Colorado River water to the Authority for reasonable beneficial use
are curtailed by the Secretary of the Interior, pursuant to Anicle II(B)(3) of the decree in Arizona v,
California, the Authority and the District will share the same percentage reduction in water
availability, but, following court validation of the Final Agreement, the District will be responsible
for all claims by any junior priorities in California or elsewhere that such deliveries should not be
made.

Confirmation of Mutual Understanding

Although neither the District nor the Authority is bound by this Summary of Draft Terms,
nevertheless, this Summary confirms their mutual understanding and desire to enter within 90 days
from the respective Board's approval hereof into a more detailed formal and binding agreement (the
Final Agreement) that is generally consistent with the provisions hereof as those provisions may be
modified through public review and input.
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APPENDIX C

WATER RESOURCES PLAN 1897 UPDATE
KEY ASSUMPTIONS FOR COSTS OF ALTERNATIVES

The following assumptions were made to conduct cost and potential rate impact
analysis in the 1997 Water Resources Plan. Projected MWD water commaodity rates and
non-rate charges are provided in Table C-1.

1. Rates and charges. Evaluation uses MWD projected water commodity rates and
readiness-to-serve (RTS) charges shown in Table C-1. The total amount of RTS
charges was held constant for all altematives, regardless of MWD purchases.
Analysis did not include new demand charge.

2. Transfer Costs. Costs for IID transfers were taken from the Authority’s Summary
of Draft Terms. Costs were evaluated using the lower and upper ranges of the
10-year market adjustment. Assumed transportation charges (wheeling charges)
are shown in Table C-1.

3. Capital Costs. Capital costs for all local projects and the IID facilities wers pro-
rated over the life of each project.

5. Demand Adjustment. Water demand associated with Colorado River facilities
altemative was increased by 65,000 af/yr to account for RO losses (13% of
500,000 af).



|
|
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TABLE C-1

WATER RESOURCES PLAN 1997 UPDATE

KEY ASSUMPTIONS FOR COST AND RATE IMPACT ANALYSIS OF ALTERNATIVES

L

(ALL FIGURES Ilzxr::EPT ATS irhl $/AF; FIT|E IN TOTAL §)
' I | K] i ;
METROPOLITAN WATER DISTRICT PROJECTED RATES ASSUMED | PROJECTED
BASE CASE WHEELING 200,000 AF| WHEELING 500,000 AF| WHEELING | AUTHORITY
YEAR LOW | HIGH LOW | | HIGH LOW | HIGH CHARGE | RTS SHARE
1586 344 | | 344 3441 | 344 344 344 - 14,867,000
1897 349 | | 349 349 | | 349 349 349 - 16,454,000 |
1838 352 asz asp 3 as2 asz asz = 20,447,000
1999 355 | 355 355 | | 355 355 355 75 22,563,000
2000 360 | | 360 365 365 385| | 385 76 24,712,000 |
2001 365 | 365 380 [ | 380 380 | | 380 T 26,860,000 |
2002 370 | 370 380 | | 390 380 | | 3%0 78 27,835,000
2003 375 | 381 395 | | 401 395 | | 401 78 27,935,000
2004 375 | 393 395 | | 418 35| [ 413 81 27,935,000 |
2005 375 | | 404 395 428 895 | | 426 g2 27,835,000
2006 380 | 416 405 444 405 | | 444 83 27,935,000
2007 385 | 429 410 457 410 | | 457 84 27,935,000
2008 389 | 442 425 483 430 | | 488 86 27,535,000
2009 394 | 455 435 | 502 450 | | 520 87 27,935,000
2010 404 | 469 445 | 518 470 | 545 g8 27,935,000
2011 414 | 483 450 | 525 480 | | &71 50 27,935,000
2012 418 497 450 | 534 510 605 91 27,835,000
2013 419 ] 512 450 550 520 | | 636 83 27,935,000
2014 424 | 1 528 455 | | 566 530 | | 659 95 27,935,000
2015 434 | 543 455 | | 570 535 | | 670 96 27,935,000
| | | | I} !
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The H.OpTiMumMm Model

2.1 Introduction

The H,OPTIMUM model is a water resource planning tool that is designed to compile a mix of
Waler resource options that minimizes total cost subject to a set of constraints. These
constraints include the service obligations of the water agency constructing the plan, the
physical constraints imposed by the output capacity of available projects, the possibility of
drought conditions, the availability of imported water, and the storage capacity of reservoirs,
This section is organized as follaws:

® A description of the nature of the water resource planning problem,

» A brief description of the techniques that are used in the solution of the water
resource planning problem and other similar operation planning problems,

m A discussion on the databases that are used in the model, as well as the transfer of
data from the input modules to the solution modules, and

= A detailed description of thé structure of the optimization process that underlies
H,OPTIMUM.

2.2 The Nature of the Resource Planning Problem

The planning of water resource acquisition is quite similar to the problems faced by planners
in other government agencies and private industry. Planners are faced with the requirement to
meet obligations, have a limited set of options that are available to meet those obligations, and
have the desire to minimize cost.

Figure 2-1 illustrates a simple version of the resource planning problem. The planner has an
obligation to provide a level service illustrated by the dashed vertical line. The planner has
four sources of supply available, represented by the segments of the stairstep function in the
illustration. The cost of each option is equal to the height of each step. The potential supply
from each option is equal to the width of each step. It is intuitively clear that the service
obligation is met most efficiently by ordering the sources of supply based on cost and tapping
each supply, in turn, until demand is met.

The HOrrivtag Model 2-f
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Figure 2-1: A Simplified Resource Planning Framework
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The sclution of this planning problem is complicated by the fact that most interesting planning
problems are long range in nature. This may introduce several issues.

There may be a fixed cost involved in employing a resource for the first time. The
most obvious illustration of this is the construction of a water reclamation,
repurification or desalination plant that has large capital cost. In order to plan on
taking water from the plant, the planner must first decide if it is reasonable to incur
the construction costs. Once the plant has been built, those construction costs are
sunk and the decision to use water should be based on operation costs, Combining
the capital and operating costs into a single number and levelizing over time and
output, although reasonable in a static environment, may produce errors if the cost
of alternative resources or demand change appreciably over time.

The cost of utilizing a particular resource may change over time. An example of
this would be a plan that uses appreciable amounts of energy. If energy costs are
expected to rise (or fall) rapidly over the planning horizon, the order of the plant in
the cost ranking illustrated above may change over time.

The cost of a resource may be subject to discontinuities. An example of thisisa
water transfer sold under a pricing structure, like the MWD new demand charge, in
which a fee is charged for exceeding a histaric rate of delivery.
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= Supplies may be interruptible. Sources of transfer water or supplies from local
resources may be curtailed during periods of dry weather.

= It may be possible to store the product. Ifit is, service obligations can be met
during pericds of low availability or high cost by drawing down stocks instead of
building new sources of supply. Reservoir storage is available to the water
resource planner and should be used strategically.

Because of these factors, it was decided to use 2n optimization approach that accounts for
changes in the availability and cost of alternative water resources over time as well as the
possibility of water storage as an alternative to local resource construction.

2.3 Numerical Optimization and the Simplex Algorithm

At the heart of HOPTIMUM is what is known in the field of operations research as 2 linear
program. Linear programs are a special case of a broader class of models known as
constrained optimization models. Linear programs are special in the sense that the objective
function (the numerical expression that the user wishes to either minimize or maximize) and
the constraints (the numerical expressions that define possible solutions) are restricted to be
linear equations. Linear equations are distinguished by the absence of terms in which decision
vanizbles (quantities that are controlled by the decision maker using the model) are multiplied
Oy themselves, multiplied by other decision variables, or otherwise transformed by anything
other than multiplication by a constant (i.e., no logarithms, exponents, trigonometric
functions, etc.).

Linear programs are solved using an iterative numerical process known as the simplex
algorithm. In short, the simplex algorithm finds the combination of decision variables that
maximize or minimize the objective function in twa ways:

= It locates an initial feasible solution (a combination of decision variables that
satisfies all of the constraints), and

= ]t moves to other feasible solutions that improve the outcome (ie., increzse or
decrease the objective function) by incrementing the decision variables until no
better solution can be found.!

* For a more complete explanation of the simplex methed. see Hillier and Lieberman. /ntroduction to
Operations Research

The H:OrTRJUM Modei 23
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2.4 The H,OFTiMuM Data Structure

The H.OpTDMVIIM spreadsheet passes the information necessary to optimize the resource mix
to a SAS program which organizes the data, constructs an objective function, and constructs 2
set of constraints that restricts the resource plan to one that is possible given the limits
imposed on SDCWA by its operating charter and nature’s ability to provide water.

The general form of the information flows in HyOPTIMUM are shown in Figure 2-2. There ars
four general ciasses of information:

Information on local projects. The H,OPTDMUM worksheets contain ag
inventory of water supply projects that currently exist or that are currently
contemplated. For each project, the worksheet contains data on the construction
cost for the project (which will be zero if the project has already been built, the
sources and cost of financing for the project, and the annual cost per acre foot of
operating the project), and the yield of the project in wet, normal and dry years.

Information about reservoirs. The HOPTRMUM workshests contain
information that tell the model the capacity of each reservoir system, the rate at
which water naturally flows into the reservoir, the rate at which water can be
purchased {rom other sources and deposited into the reservoir, the rate at which
water can be withdrawn from the reservoir to meet current year demand, and
whether or not the reservoir’s storage can be used to satisfy minimum emergency
storage requirements.

Information about conservation opportunities. Conservation

cpportunities are expressed as: (a) programs, or mutually exclusive groups of

conservation measures that the planner wishes to include as a resource option, and

(b) program options, which express different implementation schedules for each

program.

For each program option, the H,OPTDMUM worksheet has three input areas:

— A single cell where the planner inputs the present value cost of that program
optien,

— A single cell where the planner inputs the potential savings for the program
option. This number should be the same for each option within a program.

— A series of cells where the planner inputs the percent of potential savings
achieved during each year of the forecast horizon.

This framework allows the planner to evaluate the cost effectiveness of individual
conservation measures or groups of conservation measures.

Presumably, the total savings potential from a measure package can be achieved
more quickly if the planner is willing to accept a greater present-value cost. This
framework allows the planner to evaluare the desirability of pursuing groups of
measures more or less aggressively.
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s Information about transfers. The H, OpTIMUM workshests contain
information about the cost and availability of water from the Metropolitan Water
District as well as other sources. It is assumed that MWD water is available in all
years and that the quantities are unlimited except during spells of extended dry
weather. The worksheet also contains a schedule of curtailment of MWD deliveries
during those periods. For sources other than MWD, the worksheet contains a
single cell that allows the planner to specify whether those sources are available
during all years or only during years of curtailment of supplies from MWD,

w [nformation about the assumptions underlying the resource plan.
This includes data on the expected service obligations, the weather conditions
underlying the resource plan (i.e., no drought, short drought, or long drought), the
interest rate used for discounting future costs and benefits, and the perspective from
which costs are to be minimized (i.e., regional or local).

Figure 2-2: The H,OrTiMUM Logic

Local Projects Reservoirs Demand Drivers Conservation Imports

Cost Objectives & Constraints

Linear Program
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2.5 The Structure of the Optimization Model

As shown in Figure 2-2, the linear program contained in the H,OPTIMUM model is based on an
objective function and a set of constraints. Both the objective function and the constraints can
be expressed as equations or inequalities that are relationships among subsets of the decision
variables in the model. In summary, these equations are:

n  The function that defines the objective of the resource plan, which is to minimize
total costs.

m A set of equations that constrain the resource plan to oue that allows SDCWA to
meet its service obligations in every vear of the forecast horizon.

m A set of equations that defines the constraints facing SDCWA with respect to the
construction and utilization of prospective local resource supply projects.

m A set of constraints that defines the relationship between conservation programs
and conservation program options.

= A set of constraints that defines the ability of SDCWA to use imported water, both
from MWD and other sources.

= A set of constraints that deal with the storage of water by SDCWA and its member
agencies. These include the following:

— A set of inequalities that defines the maximum amount of water that can be
stored in each reservoir system, '

— A set of equalities that relates current year storage to previous year storage,
current year purchases, current year reservoir withdrawals, runoff and
evaperation, and

— A set of inequalities that limits the amount of water that can be purchased for
storage and withdrawn from storage in any one year.

w A set of constraints that defines the extent and cost of shortages.

s A set of constraints that relates the amount of water purchased from MWD in the
current vear to the previous peak demand for the purposes of calculating the New
Demand Charge.

x A set of equations that defines the impact of local resource supplies on the MWD
rate structure. This impact is characterized as an indirect cost of the local supply
and appears in the optimization model as an increment to the marginal cost of using
a local resource.

These sets of expressions are explained in detail below.




