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Water Transfers in Context of the CALFED Bay-Delta
Program

to: BDAC Water Transfers Work Group
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nA~: September 26, 1997

At the first BDAC Water Transfer Work Group meeting, as well as during other CALFED public
discussions, questions have been raised regarding both the physical capacity to transfer water given
either existing conditions or CALFED alternatives, and the potential quantity, sources, and
destination of transfers. At this stage of analysis of the CALFED alternatives, it is not possible to
provide complete answers to these questions. It is possible, however, to provide a general response
that may be helpful in providing some context for the discussion of broader-level water transfer
policy issues, such as third party impacts and groundwater use and protection. The intent of this
memo is to:

¯ Describe the estimated available transfer capacity of the existing system, both physical and
constrained by legal and regulatory requirements

¯ Discuss the potential effects CALFED alternatives may have on available transfer capacity and
how this capacity may be estimated using physical models

¯ Speculate on the demand potential for south-of-Delta water transfers
¯ Discuss the potential demand for water transfers to meet environmental needs
¯ Portray the additive or inclusive qualities of the various water transfer demands
¯ Discuss the use of economic modeling for transfer policy analysis

The information presented below is very general and based on several data sources as well as
professional judgement. The information is not exact, but it should help focus the work group effort
on resolution of broader water transfer policy issues that exist regardless of future water transfer
quantities or limitations.

Available Transfer Capacity of the Existing System

The existing storage and conveyance system is physically limited by the size of channels, pumping
plants, and storage reservoirs at various points in the system. For instance, if the State Water
Project and Central Valley Project south Delta pumping facilities were to pump at full capacity 365
days a year, the total export could theoretically be as much as 11 million acre-feet per year. Of
course this has never occurred, nor is it anticipated to occur because of demand and supply limits,
operational logistics, and regulatory and legal constraints. For example, routine maintenance of the
facilities requires temporary shutdown which reduces the total days of potential operation.
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Historically the combined exports of these fac’flities is generally 6 to 7 million acre-feet annually,
except during dry and critically dry conditions when it is less.

Given the existing level and annual patterns of SWP and CVP water demands, there are periods
when "excess" physical capacity remains in the system. For instance, if export demands south of
the Delta only use 50 percent of the system’s existing capacity to export water during a particular
month, then "excess" physical capacity exists. However, if the existing demands use 100 percent of
the system’s capacity at a particular time, no "excess" exists.

However, this "excess" physical capacity is even further limited by regulatory constraints that
govern the operation of the various system features. These include, but are not limited to:

¯ Delta outflow and water quality requirements of the State’s water quality control plan and the
1994 Delta Accord

¯ Endangered Species Act biological opinions
¯ permit limitations on south Delta pumping (Corps of Engineers)
¯ the Coordinated Operating Agreement between DWR and the Bureau of Reclamation
¯ flood control criteria for reservoirs and surface waterways

Such regulatory constraints can greatly reduce the "excess" capacity. In some instances, even
though physical capacity exists, "excess" capacity due to regulatory constraints may be zero,
meaning no additional water can be exported. However, regulatory constraints are not absolute
limits on the ability to transport water, especially across the Delta. If a transfer agreement provides
sufficient additional water supply to satisfy water quality or outflow requirements (e.g., carriage
water), then it may still be transferable (as long as physical capacity exists).

Using the results of computerized modeling that assumes use of existing facilities, existing
regulatory constraints, and historic hydrologic conditions, the potential real "excess" capacity can
be estimated. As shown in Figure 1, though "excess" physical capacity can be as great as 6 million
acre-feet during critically dry periods, regulatory constraints limit the available capacity in most
cases to around 2 million acre-feet. These values, however, are the result of models which assume
every acre-foot difference between what is actually pumped and what is available is "excess".
However, actual project operations conservatively assume the facilities are operating at maximum
capacity, even when they may not be. For instance, if 6400 cubic feet per second (cfs) of capacity
exists but the projects are operation at 6200 cfs, operators assume that there is no additional
capacity. The model, however, would count the 200 cfs difference as "excess". It would be
appropriate to assume that conservative operations of the facilities further reduce the real capacity
below the 2 million acre-feet estimated by the models. A more realistic estimate may be that
"excess" regulatory capacity is closer to 1 million acre-feet. It should also be noted that this
capacity will be directly affected by future population increases and accompanying increase of SWP
entitlement deliveries. As project deliveries go up, available capacity for transfers will
correspondingly decrease.
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Another physical constraint of the system is the limited additional pumping capacity available at the
Edmonston pumping plant located at the southern end of the San Joaquin Valley on the California
Aqueduct. This facility delivers water to southern California and is estimated to currently have
between 0.5 and 2.2 million acre-feet of"excess" capacity annually. Since this is less than the
excess capacity at the south Delta pumping facilities, it could limit the ability of southern California
water suppliers to deliver transfers under existing conditions.

Timing and Demand. The ability to use "excess" capacity is dependent on many factors, especially
the:

¯ time the capacity is available (which is dependent on physical and institutional constraints)
¯ demand for capacity at those times or ability to store surplus water south of the Delta
¯ willingness to transfer during periods that require significant carriage water requirements (i.e.,

when regulatory constraints only allow 35 percent of Delta inflow to be exported)
¯ availability of transferrable water at those times

For instance, though 2 million acre-feet of"excess" capacity may exist, much of it may only be
available during late fall or early spring, times that may not correspond to any need. If
corresponding demand does not exist, or if south of Delta storage is not available, or if transferable
water is not present, then the available capacity would not be used. Recently, some of the available
capacity in the California Aqueduct (the State’s system) has been used to transport water for the
federal contractors. It has also been used to a lesser extent to provide "interruptible" supplies to
existing State Water Project contractors (interruptible supplies are deliveries of surplus SWP water
to contractors above contractual supplies). These deliveries reduce the capacity for non-project
related water transfers.

Figure 1 shows the rough distinction between capacity available fi’om October through March
compared to that available from April through September. Depending on the hydrologic conditions
of the particular water year, the available capacity in particular months can be a significant
constraint of the ability to transfer. To date, most short-term transfers have taken place from mid-
to late summer through early fall.

Realistically, what may further constrain actual transfers is the inflow-export ratio limitation placed
on Delta exports by the May 1995 Water Quality Control Plan. Picturing facility operations in their
simplest form, this ratio controls the operation of export pumping facilities during particular flow
conditions. During other conditions, the State’s water quality requirements, such as X2, as well as
other regulatory constraints are controlling. The inflow-export ratio constrains exports from the
Delta to only 35 percent of Delta inflows during February through June. From July through
January, up to 65 percent of the Delta inflow can be exported. What is significant about this ratio,
when it is controlling, is that potential buyers will hesitate to attempt a transfer when they can only
export 35 percent of what they purchase. For example, ira buyer wants to export 10,000 acre-feet
during April and the inflow-export ratio is controlling Delta export operations, the buyer would
have to purchase nearly 30,000 acre-feet. Since 65 percent of the water would flow out the Delta,
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the actual cost of the 10,000 acre-feet would be much greater than the per acre-foot cost paid to
the seller. This added cost would significantly limit the desirability of transfers during such periods,
a key reason for its existence, even though capacity to transport the water, and demand for it, may
exist. (One purpose of the inflow/export ratio is to focus transfers to periods of time when there
would be less impact to fisheries and discourage transfers during critical fishery periods.)

Another example of the effect of timing on transfers could be a transfer agreement that makes
water available through re-operation of an existing reservoir. Re-operation could make the water
available only at particular times, depending on the re-operation criteria (e.g., flood pool, power
generation, downstream release requirements). If the out-of-basin transferee (buyer) is unable to
take delivery of the water at the time it is made available, a transfer will not occur, regardless of
available transport capacity. The same could occur with land fallowing programs if the ability to re-
regulate the release of water that previously was delivered on a set agricultural schedule to a
different schedule is constrained by the local operating criteria of the source reservoir.

Also of primary concern to potential transferring parties is reliable access to facilities for long-term
transfers. For a long-term transfer to function, the ability to move the water (wheeling) in every
year it is needed is crucial. This certainty, however, does not exists with the current system and
operating constraints. For instance, if the transfer is scheduled to occur every year in August, but
during a particular year, capacity does not exist in August, the transferred water will be "lost".
Lack of certain access to facilities has limited the use of long-term transfers. To date, there have
been no long-term cross-Delta transfers successfully negotiated, partly as a result of lack of access
certainty (no ability to wheel water).

The complications of timing play a significant role in today’s transfer market and will continue to be
a limiting factor as a water transfer market continues to mature.

Impact of the CALFED Alternatives on Available Transfer Capacity

CALFED has several alternative configurations that include new storage and conveyance options.
The effect of these on the ability to physically move water associated with water transfers is not
known at this point in the CALFED process. However, determination of potential water transfer
capacity for each CALFED alternative will be included as part of the Programmatic EIR/EIS.

In general, additional storage and conveyance facilities under consideration in the CALFED
alternatives could improve opportunities for water transfers by:

¯ allowing transfer water to be held in storage until 1) the buying party can accept the water, 2)
conveyance capacity exists to transport the water to the buyer, and/or 3) the water may be
transported through the Delta with reduced restriction;

¯ allowing transfer water to be moved through the Delta during unconstrained periods of time
and held in storage south of the Delta until 1) the buying party may accept the water and/or 2)
conveyance capacity exists to transport the water;
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¯ retaining water currently spilled by existing reservoirs (surplus to other needs and uses), thereby
creating additional supplies potentially available for transfer;

¯ reducing the impacts that water transfers have on the Delta, thereby expanding the periods of
time when transfers can occur;

¯ improving opportunities to move water between new sources and destinations.

Changes to existing regulatory constraints could also result in a variety of effects on the capacity
for water transfers. Water transfer opportunities in various areas of the state (not just across the
Delta) could be increased or decreased as a result of changes in:

¯ regulatory constraints on Delta exports (ESA biological opinions or the Water Quality Control
Plan);

¯ policies affecting priority of use of storage and conveyance facilities ;
¯ permitted south Delta pumping capacity (Corps of Engineers operating permit, State Water

Resources Control Board water fights permits).

Use of Models in Determining Transfer Capacity. System operations modeling, linked with
detailed Delta simulation modeling, is being used to evaluate the potential water supply impacts and
benefits of proposed physical facilities and operational changes associated with Bay-Delta Program
alternatives. Through this process, the available physical capacity of primary storage and
conveyance facilities -- potentially available to facilitate transfers -- may be evaluated under the
assumptions associated with each Program alternative. Through subsequent analysis of model
results, the quantity of transfer water that might be moved through the Delta at various times can
be estimated, depending on available physical capacities and the regulatory constraints limiting
conveyance of water between any two points.

This modeling approach will not provide information on potential local impacts of any specific
water transfer. It will also not provide information regarding the "safe yield" for any particular
source area. Before implementing any specific transfer, more detailed investigation would be
required to evaluate potential groundwater-surface water interaction and potential impacts on third-
party water users and the environment.

Modeling Assumptions. A variety of assumptions are required to complete system operations
studies. Capacities of existing physical system components such as primary reservoirs, stream
channels, and canals, are generally fixed within the simulation model. Proposed facilities may also
be represented to evaluate potential benefits and impacts. Regulatory requirement assumptions are
also needed but may be varied between model simulations to evaluate cause and effect
relationships. These institutional assumptions define: 1) upstream hydrology and water use
(depletions); 2) reservoir operations for water conservation, flood control, power production,
recreational uses, and temperature control; 3) instream flow requirements for fisheries, navigation,
and water quality objectives; 4) Delta standards related to instream flow requirements, water
quality objectives, X2 requirements, and export limits; and 5) demand patterns for water.
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For CALFED studies, simulated physical system components range from existing facilities only, to
inclusion of up to 6.7 million acre-feet of additional storage and various Delta conveyance
modifications. Institutional assumptions generally include existing levels of environmental
protection, such as requirements under the SWRCB Bay-Ddta Water Quality Control Plan,
Endangered Species Act biological opinions, and Central Valley Project Improvement Act. A 73-
year historical period (1922 to 1994) is used to provide hydrological input. Levels of demand for
water in upstream areas and Delta export service areas are set to simulate both existing conditions
and projected 2020-1evel conditions as used for all CALFED impact analyses. These values are set
artificially high so the models will optimize operations and maximize yield.

Speculative Demand Potential for South of Ddta Water Transfers

California already has an active water transfers market. Every year, hundreds of thousands of acre-
feet are transferred or exchanged between willing parties. Most of these transfers consist of in-basin
exchanges or sale of water among CVP or SWP contractors. In most cases, these exchanges are
not under the jurisdiction of the State Water Resources Control Board because there is no change
in place or purpose of use (i.e., the water is still used within the CVP or SWP service area). They
are also not widely disclosed to the restofthe water supply community because they occur within
existing project service areas.

Most of the demand for water transfers south of the Delta in the foreseeable future would probably
be for urban demands in the Metropolitan Water District of Southern California service area and
agricultural demands in the federal San Luis Unit. Other SWP export users, such as Kern County
Water Agency, may occasionally import water via transfers for conjunctive use and water banking
programs. The amount of water any of these entities may be in the market for, however, is only
speculative.

MWD’s recent Integrated Resource Plan (March 1996) discusses the potential for transferring up
to 400,000 acre-feet of water from the Central Valley. According to the Plan, this amount is only
needed once every 4 years (25% of the time). Westlands Water District, as well as other federal
San Luis Unit contractors, may be looking to transfer up to 300,000 acre-feet in critically dry years.
Because of recent regulatory constraints that have limited full delivery of contracted amounts, this
quantity may be desired much more than 25 percent of the time. DWR’s Supplemental Water
Purchase Program is also looking for 200,000 acre-feet to help meet SWP contract demands during
. critically dry periods. This may be the same need that is targeted by MWD and other SWP
contractors.

Bay Area urban water suppliers could also be buyers in a future water market. The extent to which
they may participate in water transfers to augment existing supplies is unknown. However, during
DWR’s Drought Water Bank, several Bay Area suppliers, including the City of San Francisco,
Contra Costa Water District and Santa Clara Valley Water District and others, were allocated
nearly 100,000 acre-feet. These quantities may increase as urban population increases and existing
supplies become less sufficient.
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The speculative values discussed above represent independent consumptive use demands and are
generally additive. However, since these speculative demands are not needed every year, providing
an average annual sum total can be misleading. More discussion of the additive or inclusive nature
of these demands is included later in this document.

Sources of Transfer Water. Water to be transferred can come from several sources. If properly
managed, three of these sources could yield new water without impacting existing beneficial users.
Other sources require reallocation from existing uses. Potential sources include:

¯ reservoir re-operation (yielding new water supplies with no impact to existing users provided
that all instream flow standards are adequate and are met);

¯ conjunctive use/groundwater banking (yielding new water supplies with no impact to existing
users, provided that the program includes a management and recharge program to ensure no
adverse impact to local groundwater resources);

¯ conservation (recovery of water otherwise lost to beneficial uses with no impact to existing
users);

¯ crop shifting/land fallowing (realloeation from one place or purpose of use to another).

The first two sources incorporate changes in the management and operation of existing facilities
and aquifers to increase the available yield in the system.

Speculative Demand Potential for Water Transfer~ to Meet Environmental Needs

Transfers for environmental purposes have also been a regular feature of existing water
management for the past 10 years. These have included transfers of water to provide refuge water
supplies as well as pulse flows released down the San Joaquin River. In addition to urban and
agricultural demand for water transfers, there are also several programs which propose to acquire
water through transfers for environmental purposes. Water would primarily be used for instream
flow and Delta outflow but could also meet riparian and wetland habitat and wildlife refuge needs.

CALFED’s Environmental Restoration Program Plan (ERPP) and the CVPIA Anadramous Fish
Restoration Program (AFRP) will require water to supplement existing instream flows. Current
estimates are that implementation of the ERPP targets would require about 400,000 acre-feet and
the AFRP, about 600,000 acre-feet. These programs have been developed independently but they
target many of the same rivers and tributaries with 80 to 90 percent of the AFRP flows overlapping
with ERPP targets. The CVPIA also contain provisions to dedicate 800,000 acre-feet to
environmental purposes as well as another 140,000 acre-feet to meet the incremental Level 4 refuge
water supply needs (part of the Central Valley Habitat Joint Venture Plan). Some of the 800,000
acre-feet of dedicated yield may also overlap with AFRP and ERPP flow needs. Specifically, the
Bay-Delta Accord provides that any CVP water used to meet the state’s water quality control plan
or Endangered Species Act requirements is credited against the 800,000 acre-feet. The balance may
be used for AFRP or other instream purposes. More discussion about the additive or inclusive
nature of these demands is included later in this document.
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Sources of Water for Environmental Transfers. Generally, the sources for potential transfer
water are the same as indicated previously under south Delta transfer sources.

The most promising ~source could be water conservation, even if no "real" water is generated. It is
possible that reducing irrigation losses that return directly back to surface streams and rivers can
generate environmental benefits. For example, if 20 percent of diverted water that currently returns
as surface runoffis not diverted (as a result of efficiency improvements), a quantity of water now
available to the previously by-passed stream reach is generated. In addition, the savings could be
released from upstream reservoirs on a schedule that benefits fisheries rather than the existing
irrigation demand schedule. To the extent that such actions benefit environmental health without
the need to acquire additional water, ERPP and AFRP flow targets may be further reduced.

Additive or Inclusive Nature of Potential Water Transfer Demands

The potential water transfers quantities discussed above are not strictly additive. However, they are
not completely inclusive either. Several factors have to be considered when evaluating the additive
or inclusive nature of the demands. Examples include:

¯ Is the transferred water intended to meet the same demand? DWR’s proposed Supplemental
Water Purchase Program would augment contract supplies during critical water supply periods.
A large portion of supplemental water would be supplied to MWD or other SWP contractors in
need of drought-year water supplies. It is likely that this would reduce the demand that these
agencies would have for transferring water to meet the same drought period need. Therefore,
the SWPP demands cannot be directly added to other SWP critical year transfer demands such
as MWD’s anticipated 400,000 acre-feet.

¯ Is water dedicated for instream flow purposes also required for Delta outflow? If not,
depending on the timing, available capacity, and demand, this water could be rediverted once
downstream of its areas of need and be transferred to another beneficial user. For example,
instream flows on the Yuba River may only be necessary on the Yuba River to its mouth. Once
joining the Feather, the water may be available for transfer to another beneficial use. To the
extent that recapture of environmental flows can occur, transfer demands for other beneficial
uses should not be additive. If’flows are dedicated to Delta outflow, one water transfer may
serve multiple environmental purposes as it flows downstream to the Bay. In such cases, a unit
of water dedicated to AFRP or ERPP flows may help meet several flow targets and yield
several benefits, reducing total demands. In other words, one unit of water obtained for AFRP
or ERPP targets may satisfy upstream, Delta water quality, and Delta outflow objectives.

¯ Are the AFRP and ERPP targets for tributaries complementary? CALFED Program staff
believe that about 80 to 90 percent of the AFRP flows will also function to meet ERPP flow
targets. Therefore, ERPP and AFRP flows should not be viewed as mutually exclusive.
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¯ The maximum quantities of transferred water will not be sought annually. In most cases,
transfers of water to offset supply shortages will not occur every year, but on a less frequent
basis. Smaller quantities may be transferred yearly for direct use or other purposes such as
groundwater recharge, groundwater banking, or reservoir refill. Because of the unique
hydrologic conditions in the state that result in low precipitation and snowfall in some areas of
the state, and greater quantities in other areas, severe shortages will not always occur at the
same time throughout the state.

Based on these examples, it is clear that potential demands for agricultural, urban, or environmental
transfers should not be directly added. Doing so can inaccurately indicate greater demand for
transfers than may actually ever be realized. This is not to imply, however, that all speculative
demands are inclusive. Demand for water transfers will likely be great enough that a clear policy
will be needed to avoid and/or mitigate third party impacts, groundwater impacts, and
environmental impacts.

Use of the Economic Models for Transfer Policy Analysis

DWR has developed the Economic Risk Model and has used it as a tool for urban water
management planning feasibility studies and EIR/EIS documentation since 1985. This model can be
useful to help understand the effect of water transfers on water supply reliability, a CALFED
objective, and to help understand the impact of policy-level recommendations to mitigate or avoid
third party impacts. Specifically, the ERM can be set up to perform the following types of
sensitivity analyses:

¯ changes in regional urban benefits of CALFED storage and conveyance options with respect to
changes in the cost and availability of transfers

¯ change in regional urban benefits of CALFED storage and conveyance options and the quantity
of water transferred with respect to changes in third party and environmental impact mitigation
policies, including transfer assessments (water surcharges or monetary payments) and
restrictions on frequency and cumulative quantities of transfers by a particular region

¯ change in demand for transfers and quantities transferred with respect to the CALFED storage
and conveyance alternative selected

The ERM uses the concept of least-cost planning to identify the economically optimal mix of
statewide and local urban water management options and exposure to the risk of shortage.
Attachment 1 provides more detail of the ERM and its methodology.

One important function of the ERM is the ability to estimate the potential for unrestricted transfers
that might occur in the absence of limitations to protect from third-party impacts. The ERM can
estimate the percentage of a region’s demand for additional supplies that might be derived through
transfers based on the presence or absence of policies designed to provide third party and
environmental protection to source water areas. For instance, a south-state water supplier may
desire 0.5 million acre-feet of additional supplies during a severe supply shortage. This water could
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be derived from a number of different contingency options including water conservation, water
recycling, local groundwater use, and import of outside sources through water transfers. Given no
policy framework for protecting local interests and resources of potential source areas, the majority
of the 0.5 million acre-feet demand could be obtained through transfers. If, however, a policy
framework is in place that constrains transfers to avoid or mitigate third party impacts, the
percentage of supplemental demand should be less. The ERM could be use to help the BDAC work
group understand the implications of possible policy recommendations by providing generalized
results of the level oftransfers given different types of transfer constraints.

In addition to the EKM, another economic model is available to estimate how much water may be
made available through activities such as modified cropping and land fallowing. This model is based
on agricultural production economics for Central Valley agriculture. It accounts for factors such as
water supply, production costs, crop types and acreage, crop value, and price elasticity which is
dependent on supply and demand for particular crop types. The results of this model can show the
quantities of water made available from particular regions and the associated crop changes that
would take place to make water available.

Focus on Resolution of Water Transfer Issues

Key points of this memo are:

¯ significant transfer capacity exists now, but it is not particularly reliable;
¯ new conveyance and storage, if included in a CALFED solution, would increase the capacity

and the reliability for transferring water.

The existence of this capacity and the transfer potential it entails raises several issues which were
first identified in the draft Water Transfers Discussion Paper (previously distributed to the work
group). Two of the most significant issues identified thus far in the CALFED public discussion are:

¯ the need for measures to avoid or mitigate third-party impacts associated with transfers
(whether environmental or economic), and

¯ the relationship between water transfers and local groundwater resources

The physical and regulatory constraints, whether in their existing form or as a result of CALFED
Program actions, will continue to provide some level of protection with respect to the ability to
transfer water across the Delta. BDAC and the Water Transfer Work Group must consider whether
the existing constraints are sufficient to protect source area economies and resources; or whether
additional safe_maards should be included in the CALFED Pro_re’am to ensure such protection.

Drat~ discussion papers on these issues have been prepared to provide a framework for further
discussion by the work group and development of a range of possible policy level options for
resolution of these two important issues.
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