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1. Imirodunetion and Summary of Findings

This report measures. the costs and benefits to varions Chivo Basin agencies of the program
elements encompassed by the Peace T and Peace IT Agreements, Both apreemenis are considered
relative to a baseline state of the world existing after the Judgment but prior to the Peace
Agrccment The analysis examines net returns to the ten farpest agencies that hold groundwater
tights in the Basin gver the time period 2007 to 2030. Together, these agencies account for over
91 percent of Basin safe operating yield.

Overall, the study shows that the fwp agreements produce substanitial net benefits to Chino Basin
agencies — over $904 million in present valne terms. The provisions of the Peace IT Agreement
are esperially valuable, as they account for $723 million (80 percenf) of the total net benefit to
the Basin agencies studied, Through the aitainment of hydraulie control, the program elements in
Peace I Agreemenit include fhe infroduction of large quentifties of recycled water in the Basin,
which lessens the need to procure other supphes to meet prowing demand for water. With respert
to the distribution of net benefits across agencies, shown in the summary tables below, the miain
outcome is that all agencies benefit from the agreements, although the magmitude of the net
benefit varies considerably among agencies.

Total Net Benefii (10005 of 20075}

PegceIvs.  Peace Hvs. Peace IT vs.

_ Baseline  Peacel Baseline
City of Chino $20.204 $75,671 $95,966
City of Chino Hills 512,217 $61,320 873,537
City of Ontario $42.547 $189,724 $232.271
City of Upland $9,442 $34,644 £44,086
Cucamonga Valley Water District $60,667 $217,462 $278,128
Fontana Union Water Co. $4.839 $25,429 $30.268
Monte Vista Water District $7,025 $33,455 £40.,480
San Antonio Water Company $1,141 $5,005 $£7,136
Juripa CSD $15,772 $19,482 $35,254
City of Pomona $8,189 $59,348 567,537
Total $182,133 $722.530 $904,663
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' NetBenefit per Acre-Foot (200785)

PegceIvs.  Peace Hvs. Peace s,

Bagseline Peace 1 Baseline
City of Chino ' $31.30 $116.70 $148.00
City of Chino Hills $20.60 $103.38 $123.98
City of Ontario $24.20 $107.91 $132.11
City of Upland 317.46 $64.07 $81.54
Cucamonga Valley Water District $32.92 3118.m $150.93
Monte Vista Water District $20.13 $95.88 $116,01
Jurnpa CSD $17.86 $22.06 $390.92
City of Pomona , $11.10 $80.47 $91.58
Overall Average _ . 51084 $78.69 $98.53

In terms of total net benefit, two agencies,. City of Ontario md Cncamonga Valley Water
District, receive over half of all the net benefits resulting from the agreements. An important
reason these agencies receive a large share of the net benefit from the agreements is due to their
relative sizer the two agencies combined account for approximately half of the consumer demand
for Basin wafer.' Controlling for agency sizé on the basis of demand for Basin water, the. net
benefit resulting from the combined program elements in the Peace I and Peace II Agrecments
shows considerably less variation. The table above indicates that 7 of the 8 sgencies wn‘h
positive demand for Basin water receiving benefits ranging from $82 to $151 per acre —foot. 2

2. Conceptual Framework

The model of groundwater value used in this teport is standard in the academic literature and
builds on the methodology used in the earlier agprepate study of Basin net benefits. The net
benefits resulting ffom access to a groundwater resonrce are the pains from pumping (the
demand for water) less the cost of extraction and conveyance, and a nser cost component, whieh
reflects the lost option value entailed by removing a unit of water from storage. The stream of
annugl net benefis is discounted back to current dollars nsing a discount factor predicated on the
rate of interest, which is taken td be the current risk-fiee long-term rate of interest and is set at
4.5 percent per year.

Aliocation of aggregate costs and benefits to individual agencies in the Basin is accomplished by
a complex set of legal rules (e.g., shares of operating yield), cost-sharing arrangements that fand
programs for Basin improvements through collective institutions, and market forces. The goal of
this study is to measure net benefits to individual agencies under three scenarios: (i) & beseline
case defined by the Judgment; (ii) a sef of rules to operate the Basin and fund programs through

collections as defined by the Peace Agreement; and (ifi) an alternative set of mules that are

! Comsumer demand for Basin water, which is met through some combination of Basin supply and water imports, is
celculated for cach apency as Urban Water Demand less available surface water and other gronndweater supphiss.
Qver the 2007-2030 period of stady, the City of Ontario and Cecamenga Valley Water Disirict ars projected o meet
consemer demand of 3.4 million acre-feet out of 6.9 million acre-feet {49 percent) of total consumer demend for
Basin water. )

2 Fontana Union Water Company and San Antonio Water Company are not included in these caleulations, becanse
the =vailable surface water and other proundwaier supplies for these agencies axceed their Urben Water Demand,

58



designed to achieve hydraulic control and are defined in Peace I Agreement {as represented in
the Non-Binding Term Shest dated May 23, 2006).

To understand the allocation of benefits among individual agencies in the appropriative pool
most clearly, consider for the moment the cese in which the appropriative pool comprises 100
percent of the Basin water. Figure 1 depicts the aggregate supply (S) and demand {D) schedules
for this Basin, Aggregate demand is total water demand in the Basin, and the supply curve is a
step function, ordered from the Jeast expensive uses of water to the most expensive nses of
water.” Many of the effects modeled in this stedy amount to ehianges in agencies’ cost of meeting
water demand. An arrangement or cost-sharing rule that reduces an agency’s cost of service
provides a net benefit to that agency and its ratepayers.

Figure 1. Coneeptual Model: Aggregate Demand and Supply
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The first step of the supply curve, which represents the least expensive water source, is
groundwater pumped directly from the Basin. The extent of groundwater pumping in the Basm is
limited by the steady-state (“safe™) yield, which is represented in the figure by quantity Q®. The
cost per unit of Basin water is denoted by the (implicit) price ]E'B which includes 1ift costs,
conveyance costs, and user cost. The second step of the supply curve represents replenishment
water, After the safe yield of the Basin ig exhausted, additional groundwater pumping cen occur
provided that replenishment water is parchased to recharge the Basin. The effective capacity of
the Basin is the sum of Basin saf® yield and Basin recharge capacity, denoted by the quaunty Q
in the figuwre. (The recharpe capacity of the Basin is given by the difference Qt - QP)

* In practice, the water supply fancton hae nrultiple steps, with esch step representing thes various pumping and
conveyance costs of a sequence of wells, and, for this reeson, aggregate supply conditions are ofien approximated by

‘an mpwards-zloping, continuons supply fanction; however, the essential points of the model can be made more

clearly by grouping water costs into common categories represented by cach of the three steps.

59




Replenishment water is supplied to the Basin throngh r?lenishment water imports af the MWD
Teplenishment rate, which is denofed in the figure by P". The third step in the supply function,
the most-expensive source of water, s unported ‘water for direct (consumptive 2 use. Imported
water for direct use is available to agencies in the Rasin at 2 price dencted by P, which reflects
‘the cost of procuring new water supplies from outside the Basin. The cost of devclopmg reliable
sources of water oufside the Basin may differ across agencies in practice according to the options
available to each agency in developing outside water sources. The otfside option for each agency
in the present study, tnless stated otherwise, is taken to have a cost equaf 1o the Tier 2 MWD rate
for untrezted water.

The eguilibrinm guantity of water consumed i3 gwen by the intersecion of supply and demand,
which occurs at the quantity Q* and the price PL. The key to characterizing the distribution of
‘benefits from policies that increase the effective yield from the Basin, either by expandmg Basin
sefe vield or by augmenting Basin recharge capacity, is the understanding that economic values,
as caphured by prices, are realived on the margin of water use where supply intérsects with
demand {the third step in the figure). Gains from management of the Basin are created by
replacing units of water at thé third and most-expensive step of the supply function with less
expensive sources of water, Because individual supplies are added fogether to get agprepate
supply, the distribution of market benefits to individual sgencies in response to Besin
improvements depends on the composition of water use by each agency across each of the steps
of supply, in effect where each apency is “located” on the supply schedule. In general, agencies
who meet their meet virban water demand to a preater degree with marginal units of water. (i.e.,
imported water for direct use) acquire a larger share of the benefits from Basm IDIpIUVB]IlEHtS
than agencies that are less represented on this “extensive margin® of supply.”

Consider a policy that increases the recharge capacity of the Basin. In general, such an effort has
twvo effects that, taken together, can alter the net benefits received by water agencies: (i)
increasing the Basin recharge capacity involves a fixed cost component: that must be allocated
among agencies according io some cooperative, cost-sharing Tule; and (i) increasjng the Basin
recharge capacity allows for greater use of replemsbment water that can displace expensive Tier
2 water on the margin. The distribution of net benefits in the Basin Is altered in cases where the
market allocation of benefits from the increased use of replenishment water differs from the
allocation of cost among individueal agencies.

Figure 2 shows the pain from an increase in recharge capacity in the Basin. The increase in
recharpe capacity mcreases the effective yield in the Basin, which is depicted in the ﬁgure by the
movement fram Qgt 1o Qi*. The increased recharge capaclty allows Basini agencies to incor
additional replenishment obligations that displace Qf - Qn poits of n:npurted water for direct
use. The total producer benefit resulting from the increase in recharge capacity is represented by
the shaded region in the figure, which sums the difference between the Tier 2 rate and
replenishment rate for each additional unit of water that can be replenished.

* Generally, users disproportionately represented on the margin of supply represent agencies that incurred large
ncreases in urban water demeod subsequent to the assipnment of safe opemting yield end were forced 0 meet the
increase in demand with telatively expensive sources of imported water.

4
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Figure 2. Benefit of an Increase in Basin Recharge Capacity
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Atnong individnal agencies in the Basin, the benefit of an incremse in recharge capacity is
distributed exclusively to agencies on the extensive margin of water supply. For this teason, the
market return fromm an increase in recharge capacity can be distributed equally across agencies
only in the case where the agencies have equal shares of the third step of water supply in the
Basin. To illustrate this point, consider an agency that faces sufficiently small water demand
relative to its share of Basin production rights that its urban water demand can be met each year
entirely through the use of Basin safe yield. Such an agency would require the use of neither
imported replenishmernt water nor imported water for direct use to meet its urban water demand,
and would stand to receive no market benefit from parficipating in a cooperative policy designed
to increese Basin recharge capacity. To the extent that cooperative assessments levied to recoup
the cost of increasing Basin recharge capacity are based on relative share of operating vield, as

opposed to being levied in proportion fo the initial share of imported water deliveries for direct '

use across agencies, policies that increase Basin recharge capacity alfer the distribution of net
benefits.

Next, consider the benefit associated with an mcrease m Basin safe yield. FIE{I‘L'E 3 shows the
effect of an increase in Basin safe yield from Qg to Q;° umits, The mcraase in Bagin safe yield
extends the lowest step of the supply function and displaces Q" - Qg® units of replenishment
water purchases. The value of the dwplaced replenishment water (net of the cost of Basin water)
ic shown by the cross-hatched region in the figure. The increase in Basin safe yield; in tum,
mcreasas the effective yield in the Basin (the sum of Basin yield and recharge capacity) from Qg*

to )%, which is represented in the figure by & rightward shift i in the replemshment step of

supply. The increase in Basin safe yield therefore also displaces QR-QfF =qQf - Qa units of

imported water on the extensive margin of supply, which provides an additional gain represented
by the shaded region of tlie figure. The total market benéfit to all agencies is represented by the

sum of these two regions, The value of an increase in Basin safe yield is the diffetence between
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the price of imported water for direct nse and the procurcment cost of Basin groundwater for
each unit of addifional water made available to Basin agencies.

Figure 3. Benefit of 2n Inerease in Basin Safe Yield
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The economic value of an increase in safe yield conveys upward iiito market benefit across both
steps of supply. For this reason, policies which leed an increase in Basin safe yield are not only
more valuable to agencies in the Basin than an increase in recharge capacity, but the benefits are.
also distriboted more equally. As in the case of an incresse in re.plemshment capacity, the
ultimate repository of market value for a one-unit increase in safe yield is a ugit of displaced
water on the extensive margin of supply; bowever, this displacement now occurs with Basin safe
yield rather than throngh the use of imported replenishment water: To see how the market
benefits of a policy that increases Basin safe yield are distributed to individial agencies, consider
again an agency that meets its urban water demand each year entirely through the use of Basin
safe yield without the need for replepishment water or imported water for direct use. Unlike the
case of an increase in replenishment capacity, the increase in Basin safe yield provides each
agency with physical water assets (e.g., according to ifs share of Basin safe yield) that can be
sold to other agencies in the transfer market. The gain to this agency following the increase in
Basin safe yield depends on the price it receives in the transfer market, for instarice if the transfer
price is equal to the replenishment rate (PR) then the agency acquires a share of the benefits in
the cross-hatched region of the figure in proportion to its share of Basin safe yield. The
remaining benefit of each unit of water provided as the share of safe yield to this ageney is
acquired by the water purchaser in the transfer market.

In sum, agencies that initially meet their urban water demand with a relatively large share of
imporied water for direct use receive the largest share of the market 'beneﬁt fmm & policy that
increases Basin safe yield. These agencies receive the full market value {(P'—P®) for each umif of
water displaced through their allocated share of the increase in Basin safe yield. To the extent
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thet agencies with an initially large share of imported: water purchases for direct use participate
in the transfer market, these agencies also acquire the difference between the Tier 2 water price
and the transfer price for each unit of water purchased from agencies that are undcr—represri:nted
on the extensive margm of supply. If the transfer price of water is taken to be equal to the
replenishment rafe (1’ ), then the market benefit represented by the shaded region of Figmre 3 is
divided amorng agencies according to their relaiive share of produchun on the extensive margin
of supply, while the market benefit represented by the cross-hatched regmn of Figure 3 is divided
among agencies according to their relative share of Basin safe ynald Policies fhat expand Basin
safe yield lead to redistributive effects on the net benefits received by individval agencies

whegnever the allocation of cosis in the cooperative arrangement differ from this disaibution of

benchits provided in the masket.

The above framework for caleulating the distribution of net benefits fiom varions program
clements is applied to the Chino Basin as follows. Fitst, the water yield in the Basiii is calibrated
to the relevant quemtity supplied by the approprintive pool by netting out production by the
overlying rights-holders from the Basin safe yield. This is essentially the distinction made in
practice between “safe vield” and “safe operating yield” in the Basin. As it pertains 1o the
calculation of nef benefits to agencies with appropriative rights, policies that increase the Basin
ylald {as in Figure 3) now refer both to policies that directly increase Basin safe- vield as well as
{o policies that redistribute the existing safe yield from overlying right-holders to members of the
appropriative pool, for instance through net agricultural transfer.

Second, as defined by the frsmework above, net benefits are calenlated for individual agencies
according to calculations on the avoided cost of Tier 2 water purchases piovided by program
elements in the Peace I and Peace 11 agrecments, Tespectively, relative to the baseline scenario.
Considering the change in cost fromi the introduction of new program elements suppresses the
need to explicitly calculate components of cost that aré common to the baseline, Peace T, and
Peace 11 scenarios.

Third, the analysis abstracts from seasonal and anmal cycles in, water availability by considering
expected values where possible. Seasonal cycles are smoothed in all sconarios by using afinual
data on demand and supply conditions facing agencies. Annual cycles are Smoothied in all
scenarios by treeting each year as an average weather occuimrence tepresented by the axpectaﬁan
that each 10-year future horizon in the model is comprised of 7 “wef” years, in which
replenishment water is available to agencles in the Basin, and 3 “dry” years, in which
replenishment water is not evailable.” Each year in the model thus has the Interpretation of
representing production decisions fhat are 30 percent dry and 70 perceat wet. By smoothing
aanual production outcomes into an expected valoe framework, this finplies that a replenishment

Th:s argument docs aot rely on the water transfer priee being equal to the replenishment rate snd applies to any
wﬂi:ar transfer pricing rule that divides the geins from exchange (defined here by the value P'-P).

¢ An alternative scenario is also considered that denominates the avoided eost of imporied waler for direct use &t the
“Tier 1 rate, which provides a bracketing condition on the renge of vutside options available to individnal agencies
for procuring reliable new sonrces of water at rates between the Tier 1 and Tier 2 MWD prices.
7 The expected sequence of wet and dry years is based on the assumption that underlies propram element 2 of the
OBMP that “replenishment water is avafiable 7 out of 10 years.” (Implementation Plan: Optimal Basin Manegement
Plasi for the Chino Basin, p13: http:/fwww.chwn.org/dacs/legaldocs/Implementation_Plan pdf)

63



water step exists in the supply function in each year of the study, but that the length of the step is
treated as 70 percent of the recharge capacity in the Basin.

Fourth, the net benefit of policies that increase the safe operating yield of the appmpnatwe pool
is distributed among individual agencies, in part, through water: exchanges between agencies in
the transfer market, Water transfers are spemﬁed to exchange units of water between agencies
that are not adequately represented on the extensive margin of supply to agencies which are more
highly represented on this margin. Specifically, the water price in the transfer market is fixed at
the prevailiig MWD replenishment rate in each period to divide these rents from exchange.

Finally, the net benefit reburned to ach agency undér Peace I and Peace I1 rules relative to the
baseline scenario is computed by coupling the market distribution of benefits, as outlined by the
frarnewark here, with the distribation of cost implied by the rales encompassed by each
agreement. These rules are defined in the following description of scenarios.

3. Commox Components
Several comporents common to all scenarios frame the overall analysis.

3.1, Agencies Considered

Because of the detailed calculations required to divide the net benefit created by each scenario
armong individual agencies in the study, the study encompasses only the ten largest water-holding
agencies in the Basin (the cities pf Chino, Chino Hills, Ontario, Pomona, and Upland, Fontana
Union Water Company, Monte Vista Water District, Cncarnonga Valley Water District, Jurupa
Community Services Disirict, and Sen Antonio Water Company). These ten sgencies account for
91.2 percent of the Basin-wide safe operating yield.

3.2, Smoothing Across Hydrologic Years

Because production is smoothed across years, the patterns of local siorage and local
supplemental storage are also smoothed for each agency. This abstracts from the actual seres of
puts and takes that rely on temporal edjustments in water storage by accounting for the expected
local storage need of individual agencies. (Recall that each veir is & repregentaiive hydrologic
year characterized by expected conditions that are 70 percent wet and 30 percent dry.) A single
local storage mccount is constructed for each -agency that combines local storage with local
supplemental storage in all scenarios, and the local storage balance of each agency is adjusted

each year to teflect the fact that replenishment water is available to meet replenishment.

obligations only 70 percent of the time,

For this reason, the annual amount held in storage for each agency is 3/7 (3/7 = 10/7 — 1) of the
anrmal excess demand for water thet cannot be met by the agency fhrough the allocation of
contemporaneous supply. The expected arrival time of a dty year in which replenishment water
is not available is given by the mesn of a Poisson process (I = 10/3), and the average holding
time for a unit of water held in storape is haif the expected arrival time of a dry year, which
implies that the average annual amount of water held in local storags is 5/7 (5/7 = 3/7%10/3%1/2)
of the annuel excess demand for each agency thet cannot be met through the allocation of
confemporaneous water supply. In each year, the local storege account is reconciled with the
storage balance in the previous year by adding the increment in local storage to the excess
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demand for water for each agency. Local storage lévels increase smioothly over time in the model
for most sgencies due to the projected increases in urban water demand,

3.3, Waler Prices

Annual water prices and the discount factor that. converts ‘annual values into present value are.

comznon gcross all scenarios. The markef rates nsed in 2007 are the current water rates listed by
MWD ($427/AF for Tier 2 water, $238/AF for replenishment water), and a $13 surcharge is
added to the replenishment rate to reflect the $251/AF charge crrently paid by each agency for
teplenishment water procured through Watermaster. The price: of water transachons in the
transfer market is taken in each period to be the price of replenishment water.! The MWD rate
forecast throngh 2012 is taken as the mean of the high- and low-rate forecasts provided by MWD
over this horizon. Recycled water rates through 2011 are taken from JEUA. projections provided
in the 2007 IEUA Long-Run Plan of Finance, with a 25 percent non-mentber surcharge included
for recycled water deliveries outside the IEUA service area (Turupa Commnmity Services District

and the City of Pomona). The price of desalter water for uchan supply is teken to be fhe price cap

specified in section 7.6d of the Peace Agreement, which is $375 in 2007, All water tates ouiside
the range of published forecasis are assumed to increase at a rate of 4.5 percent per year. The
discount factor is also taken to be 4.5 percent.

3.4. Demand

Demand for Basin water for each agency 1§ identical across all three scenarios. Agency-level
demand for Basin water is calculated from data provided in the relevant 2005 Urban Water
Management Plans (UWMP) by taking the projected demand (gross of conservation) compiled
by each agency and converting this info a residual (Basin) demand component by nettlng out
available supplies of surface water and other proundwater sources available to each agenocy.’

the case of Pomona, residual demand for Basin water is taken to be net of Puente and Spadra
Basin recycled water, which implicitly assumes that this water would be available to Pomona
irrespective of whether hydravlic coptrol is attained: in Chino Basin. Residual Basin. water
demand is linearized for each agency to recover values in the intervening years between the 5-
year intervals reported in each UWMP. Residual demand for Fontana Union Water Co., which
has rights but: serves no subscribers, is zero in all scensrios, as is residual demand facing San
Amtonio Water Co., which has available surface water and other basin groundwater supply in
gxcess of demand, The combined residual demand for the remaining agencies in the Basin is
215,996 AF in 2007 and increases over time with popilation growth projections to:337,246 AF
in 2030. Among agencies with positive demand values, residual demand in 2007 ranges from a
low of 12,753 AF for Monte Vista Water District to a high 0f 49,552 AF for the City of Ontagio,
and the residual water demand for the City of Ontario and Cucamonga Valley Water Disrict
over the entfire horizon is about double the residual water demand of Pomona, 2-3 times greater
than the City of Chino, City of Chino Hills, and Juriipa Community Services District, and 5-6

¥ The avemge water transaction price in the data provided in the Watermastor’s 2006-2007 Assessment Packet s
$177, vhich represents a5 approximete 30 percent disconnt below the cirrent replenishment rate of 5251, This
Dbserved prise discount below the expected transfer price accords with the “wet yenr” remsfer price that wonld arse
in & representative hydrologic year that is 70 percent wet and 30 percent dry when the “dry year” transfer price is
$4232, a valpne bounded by the preveiling Tier 2 price of untreated weter of $427.

¥ for [EUA memibers, these data are taken from the TEUA Urban Water Manapement Plan {2005), Table 2-7, and, for
Jurnpa Community Services District and the City of Pomona, these data are taken Fom the individual 2005 Urben
‘Water Management Plans (2005) available on each agencies wehsite.
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times greater than the residual demand facing the City of Upland and Monte Vista Water
District.

3.5. Desalter Production
Desalter production is treated as equal across all scenarios. Implicitly, this views the level a.nd

. location of desalter activity to be determined by the quulremeuts cutlined by the Judgment.

An alternative epproach would be to construct a baseline scenaria in which agencies provide
their own salt removal infrastructure. One difference between this altermnative approach and the
present one is that, nnder baseline conditions with individual desaliing O&M costs would be
roughly the same, whereas the capital costs of building desalter facilities would be larger by the
amount of funding that becamé available in the Basin through grants made possible by the Peace
Agresment,

‘Thi projected desalter water for urban supply sets 4 schedule of delivery o three agencies
considered in the study (City of Chino, City of Chino Hills, and Jurnpe). The desalter water for
urban supply rises from 15,230 AF to 38,088 AF over the period 2007-2030 amiong agencies in
the study, with the remaining desalter supply being delivered to the City of Norco end the Santa
Ana River Water Company. Each unit of desalter water supply, including deliveries to. the City
of Norco and the Santa Ana River Water Company, creates a Teplenishment obligation for
producers in the Basin, and this obligation is divided among agencies according fo the various
rules encornpassed by each of the three scenarios considered (as described below).

3.6. Watermasier Assessments

Although the assessment fees levied by Watermaster differ across the scenarios according to the
total cost of the program eféments embodied in each scenario, the rules in which assessments are
distributed across individval agencies are common to all scenarios. Specifically, appropriative
pool assessments are based on each agency’s calculatéd share of actual fiscal year production.
Given that total production and the share of production by individual agencies encompasses only

-a subset of total Basin production (e_.g.,fraugh]y 87 percent in 2007), this approach slightly over-

estimates assessmient costs in all scenarios by attributing 100 percent of the program cost to the
ten apencies included in the study. Because the assessment cosis nsed under the Peace I and
Peace II scenerios include the baseline costs, as well as mgmﬁcant additional program costs, the
aver-allocation of assessment costs to individual agencies in the study provides a conservative
estimate of the total benefit generated under Peace I and Peace I1. The different components of
the assessment costs were decomposed info progiam expenses from the 3-year assessment
projections provided by Watermaster.!! All cost components thereafter are assumed to increase
gt a rate of 4.5 percent. ,

1 projected desalter production is takf.'n from TEUA’s UWMP (2005, Table 3-10 and Tahle 7-1), and inchides ths
desalter prodnetion of Chino 1, Ching T expension, Chino IT, and Desalter 3. The overalt level of desalter activity,
which grows to an nlfimate production level of 43,000 AF by year 2025, ani amnount slightly below the 50,457 AF
desaltar production level anticipated by 2020 in the OBMP: (Implementation Plan: Optimsl Basin Manapement
Plan for the Chino Basin, Table 3, p59: http://www.chwm.org/docs/legaldocs/Implementation Plan.pdf)

¥ personal comrespondence with Watermaster staff {August 7, 2007).
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4. Baseline Scenario

4.1. Basin Supply

In the baseline scenario, available Basin supply for sach agency in each year is comprised of the
agency’s share of: (i) safe operating yield, (ii) projected desalter water for urban supply, and (111)
the net agricultural pool transfer.- The safe pperating yield is allocated to individusl agencies
based on the share of safé operating yield in the Basin defined by the Indgment,

The projected desalter water for urban supply s taken for the baseline case (as well as for the
remammg scenarios) from projections available in the [EUA UWMP." Desalter water for nrhan
use is freated in the model both as a source of water supply in the Basin and as a replenishment
obligation, where the replenishment obligation associated with each unit of desalter water supply
is shared by agencies through the allocation of storage losses and replenishment assessments by
Watermaster, which are calculated for the baseline case according to each agencies pro rata share
of safe operating yield up to the available recharge capacity in the Basin and by in lieu recharge
according to each egencies pro rata shate of safe operating yield for any obligation above the
available recharge capacity, '

The riet agricultural transfer to each agency in each year is calculated by taking a siraight-line
projection of land-use conversions between 2006 conditions reported in the 2006-2007
Watermaster Assessment Package, and assumed “fill build-out conditions™ in 2030 in which all
acres in the agricultural pool eligible for conversion are converted.”® For the baseline scenario,
each converter is credited with 1.3 AF of Basin water for each acre converted, and the sum of
water allocated fo Bll land-use conversions and apricultural pool production in each year is
deducted from the sgriculiural pool safe yield of 82,800 A¥F to get the net agricnltural pool
transfer to the appropriative pool in each year. 4 Among the ten Yargest members of the
appropriative pool considered in the study, the net agricultural transfer increases from 46,265 AF
to 71,377 AF over the 2007-2030 period, which accounts for approximately 92 percent of the
total water transfer to the appropriative pool in each year.

Under baselirie conditions, there is also an issue of timing of the agricultural pool trensfer, with

no early transfer of agricnliural pool water being made to the appropriative pool pror to the -

Peace Agreament Under the Judgment, the agricultural pool allocation was defined to be
414,000 AF in every 5 years. This implies a 4-year weiting period for the dppropriative poal
before any agricultiral transfer tzkes place, followed by 2 large allocation of the eumulative
agricultural peol undei-production in year 5, and an aunual siream of transfers thereafier based
on a rolling horizon comprised of the previous 5 years agricultural pool under-production. In the

2 IEUA Urban Water Magasement Plan (2005), Tables 3-10 and 7-1.

1 Watermaster, Fiscal Year 2006-2007 Finel Assessment Package, Land Use Conversion Sommary (p10):
Dtip:A/orerer.chwm.org/docs/financdocsf Assessment%20Packeee%20F ¥ 246202006-2007%20Final pdf. Values afier
the conversion of all apricultural land eligible for conversion are based on ' Watenmaster calculations (peisonal
communication with Watermnster staff, July 12, 2007).

¥ Gnder baseline conditions, 1.3 AF of water is allocated to the appropriative poo} based on share of safe operating
yield in the haseline scenario, This value s not parsed oot from the net agricultural transfer that occurs each year,
because ell water transfers hetween the agricnltural pool and the appropriative pool are besed on shares of safe
operating yield and an emnimt greater then 1.3 AF per acfe is transferred from the agriculteral pool to fhe
appropriativé pool in each yeer.
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baseline scenario, the agricnltural pool transfer is calculated on an anntal basis and timing lags
in the delivery of water ate suppressed. Differences in the actual Sming of the water have ne
implications for the baseline values in the study, because the rate of water price inflation is taken
to be equal fo the discount rate, so that delays in water delivery have no implications for the
present valie calculation.

The sum of these components in each year gives Basin supply for each agency. This represents
the fizst step of thie supply function daplcted in Figure 1.”° In total, Basin supply amonyg the ten
largest agencies considered in the study rises from 116,044 AF to 164,014 AF ovei the 2007-
2030 period, with the increase in supply generated t'hmugh‘land use conversions and increased
desslter water for wban supply. (This latter scurce of water supply is matched by an associated
incrense in the desalter replenishment obligation, as discussed below.)

4.2, Import Demand

linport demand for each agency in the Basin represents thé amount of démand facing each
agency that cannot be met with available Basin supplies (including supplies which can be
purchased from other Basin agencies in the transfer markef). Import demand for each agency,
which must be met through some combination of replenishment water purchases and imported
water purchases for direct use, is the sumi of three components: (i) excess demand for water; (ii)
storage account adjrstments; and (i) water transfers.

Excess demend for each agency in the Basin is calculated as residual demand less the available
Basin supply, Excess demand for water is negative in each year for Fontana Union Water Co.
and San Antonio Water Co., which implies that these agencies are water suppliers in the fransfer
market: In each year, approximately 70 percent of the excess demand for water in the Basia is
derived from Cucemonga Valley Water District and the City of Ontario, which indicates a large
water demand for Basin water among these agencies relative to their share of Basin supply.

T practice, the demand for water in dry years is met, inpart, by smoothing the additional water
supplies available in wet years across time through local storage. As discussed above, the model
considers each year to be a representative yeéar (30 percent dry and 70 percent wef), so that the
gnnual smount of water held in local storage by each agency is 5/7 of the annual excess demand
that canmot be met with contemporaneous supply. Local storage in the model, which represents
the combined total hield in local storege and local supplemental storage accounts in a
represeutaﬁve vear, increases over the period 2007-2030 from 83,706 AF to 141,565 AF among
agencies in the study, where the growth in Jocal storage over the period oceurs in proportion fo
the 70 percent increase in excess demand for Basin water as population increases in the region.

Local storage accounts are not constructed for Fontana Union Water Co, and San Antonio Water
Ca., becanse these agencies have excess supply of water in each year above what is necessary to
meet their urban water demands. In practice, these agencies may hold water in local storage to
arbitrage expected differences in transfer prices between wet and dry years, but such arhitrage

Y Because deselter water is nof a unigue sonrce of supply, an acconnting adjnstment is made Tater to back out
desalter water supplies ffom Basin supply by creating an of-setting replenishment obligation for each unit of
desalter water used for urban supply.
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opportunities. are suppressed in the model, because variations in annuel water avsilability are
smoothed in the model to a basis of a representative hydrologic year.

In each year, a storage account adjustment is made for each agency by adding the incremental
growth in local storage from the previous year’s value to the excess demand for water. The
amount of water held in local storage adjusts upward esch year to meet the growth in excess
demand, and this need for added storage ta smooth increasing volumes of water between wet and
dry years is deducted from contemporaneons water supply.

After storage account adjustments are made in each year, individual excess demand and
individnal excess supply conditions clear each year in the fransfer market. Excess supply to be
cleared in the transfer market in each year is comprised of sales by Fontana Union Water Co. and
San Antonio Water Co., and, to a lesser extent, by Juropa Community Services District
beginning in 2021. Jurupa CSD becomes a net supplier of water in the transfer market due ta the
relatively large purchases of desalter water for urban supply in the data provided in IEUA’s

UWMP (2005). Water transfers are allocated from these suppliers to individual agencies with
positive demand for transfer water in proportion o each agency’s share of excess demand
relative to total excess demand for water in the Basin. The total amount of water trangacted in the

Basin rises from 12,677 AF 1o 20,401 AF over the 2007-2030 period, and the largest buyers of*

twansfer water in each period are Cucamonga Valley Water District and the City of Ontario.

4.3, Water Imports

‘Water is imported into the Basin to meet the sum of import demand for direct use and desalter
teplenishment requirements. Imported water is taken as replenishment water in each period up to
the limit on rechsrge capacity in the Basin (i.e., the second step of the water supply relationship
in F1gure 1), and the residual quantity of 1mported water that cannot be met with replenishment
water is taken ds Tiér 2 water imports. Under baseline conditions, the recharge capacity of the
Basin is taken to be 29,000 AF per year, which represents the available spreading facilities
disenssed as pre-existing facilities in program element 2 of the OBMP. 18 Given the smoothing of
producton into the basis of representative hydrologic years, this implies that baseline conditions
in the Basin can accommodate 20,300 AF of re(':harga per vear (0.7%29,000 AF). This recharge
capacity defines ﬁne limit to which imported water in the Basin can be taken at the lower MWD
replenishment rate

Tirported replenishment water in the Basin mwst first be taken to meet the replenishment
obligation of the desalters. The desalter replenishment obligation under baseline conditions is
desalter production for when supplg less 4 2 percent storage loss component deducted from
individpal local storage accounts.” Under baseline conditions, the desalter replenishment
obligation (net of the storage loss allocation) begins at 13,556 AF in 2007 and prows fo 40,169
_AF per year in 2030. In thie year 2010, the desalter replenishment obligation rises to 22,604 AF,

Implementanun]?lan. Opitimal Basin Management Plan for the Chino Basin, p13:.
hﬂp.//uw chwmiorg/docs/legaldocs/Implementation Plan pdf

17 The inérenst in Basin recherge capacity, as described in the Recharge Master Plan (WEIL Bleck and Veatch 2001:
http=/}www.chwm.org/docs/rechdocs/rechmastplanphase2rep/chepters/pdty) is 4 major propram element considered
in the Pence Agreament, both in terms of benefit and cost.
' Personsl correspondente with Watermester staff.

13

69



an amount in excess of the 20,300 AF recharge capacity of the Basin in the baseline scenario,
and the replenishment oblipation remains above the recharge capacity for the remainder of the
fime horizon, Over the pedod 2007-2009, the amount of recharge capacity in excess of the
desalter replenishment requirement (e.g,, 20,300 — 13,556 = 6,744 AF in 2007) is allocated o
individual agencies in proportion to each agency’s share of imported water demand relafive to
total imported water demand in the Basin. Over the period 2010-2030, the desalter replenistment
ohligation eéxceeds the recharge capacity of the Basin, and the remaining desalter replenishment
obligation above 20,300 AF is met through in lien production by individual agencies in the
Besin. In the baseline scenario, the desalter replenishment obligation, both the portion met with
replemshment water purchases and the portion taken as in lieu producnm:l, is met by individual
agencies according to each agency’s pro rata share of safe uperahng yield.”

Agprepate supply and demand are ‘cleared each year on the third step of supply by reconciling
-effective Basin water supply (Basin sopply plus Basin recharge) with imiport demand through
purchascs of Tier 2 water from MWD, Tier 2 MWD water purchases are allocated to individual
agencies baged on the share of each ageney’s imported water demand relative to total imported
water demand in the Basin, Undér baseline conditions, the totel purchases of Tier 2 water among
agencies in the Basin rises from 47,766 AF in 2007 to 200,097 AF in 2030, with the combined
purchase share of Cucamonga Valley Water District and ‘the City of Ontario—the two largest
purchasers of imported ‘water—sepresenting between 62 percent and 73 percent of total Tier 2
water purchases in each year..

4.4 Water Procurement Costs

The total cost of water procurement to individual agencies is the sum of five components: (i) Tier
2 water purchases; (ii) transfer water purchases; (ii1) desalter water purchases for nrban supply,
(iv) deselter replenishment costs; and (v) Watermaster general assessments on fhe appropriative
pool. Water procurement costs associated with Basin production also exist, but these costs exist
in all seenarios and consequently net out of the comparison of the various program net benefits.

For the purpose of allocating Watermaster assessments, Tier 2 water purchases are assumed fo
ocenr outside the framework of the cooperative organization. That is, the actnal production level
of each agency, as recorded by the Watermaster each fiscal year for the basis of assessments,
does not include any production demands that an individual dgency mebts through Tier 2
purchases acquired from MWD. For this reason, a separate accomnting calcalation is made for
actugl production fo recover the allocation of Watermaster assessment costs to individual
apgencies in each period. Actual prodnction for each agency is residual demand for Basin water
less Tier 2 water purchases less storage losses and adjustments to the storage account balance,

Watermaster replenishiment assessinents, are levied to recover desalter replenishment costs (for
units up to the 20,300 AF recharge capacity of the Basin) through replenishment water purchased
from MWD each year. These costs are allocated to individual agencies according to each
agencies pro rata share of safe operating yield.

‘Watermaster peneral assessments aie levied vonder baseline conditions to cover the cost of
adminisfrative costs, exclusive of the OBMP costs and the special project costs that pertain to

9 personal corespondence with Watermnster staff (August 29, 2007).
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Peace I and Peace IL In 2007, these costs account for $816 thousand of the projected $7.87
million costs to bé levied for general assessments under prevailing Peace conditions. Under
baseline conditions, moreover, only the appropriative pool share of general assessment costs is
paid by the appropriative pool, which amounts to $624 thovssnd of the 3816 thounsand
sdministrative costs in 2007, with the temaining shere of costs paid by the overlying agricaltural
and non-agricultural pools. The costs atiributed to the appropriative pool are allocated across to
individual agencies according to éach agency’s share of actnal production relative to total Basin
production. '

4.5, Sununary of Baseline Ouicomes

‘Table 1 provides a breakdown of the projected cutcome for the eight largest producers under-
baseline conditions in the year 2015. Total wrban water demand for these producers is.293,214
AFin 2015. Total residual demand, which is the difference between urban water demand and the
Basin supply available to each agency, is 273,430 AF. Available Basin water supply, the sum of
the shares of safe operating yield, net agricultural transfer (inclusive of land-use conversions),
and desalter water for urban supply, is 123,554 AT in the year 2015, The total water transfers of
13,089 AF reflect sales by Fontana Union Water Company and San Antonio Water Cornpatiy to
the remaining producers encompassed by the study. The net storage acquisition of 1,022 AF
reflects the change in the local storage balance between the year 2014 (106,032 AF) and the year
2015 (107,054 AF), This increment in the water held in local storage which mist be met by in
lieu production by agencies, adds to. residnal demand for water in the Basin; and the difference
between this term and the sum of available Basin water supply and water purchases m the
transfer market resuits in a combined import demand among producets of 137,809 AT.

Total desalter production in the year 2015 is 34,122 AF, which exceeds the available recharge
capacity of the Basim, sp that imported water demand is met entirely with Tier 2 water
purchases.m Actual production among these eight agencies (123,250 AF) is the difference
between residual demand for Basin water, Tier 2 purchases from MWD, in lieu recharge taken to
meet the desalter replenishment obligation, storage losses (2% of loeal storage = 2,141 AF), and
the net storage acquisition. Watermaster administrative assessments are in 2015 are $1.2 million,
of which 5957 thousand is paid by agencies in the appropriative pool.

2 pn additional 3,905 AF of desglter watér production is projected for the Santa Ana River Water Company and
City of Noreo, who are not considered in this study.
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_Table 1t Year 2015 Outcome Under the Baséline Scennilo

Appropriator ‘ _
Component Chino Chino Hills OntarJo Uplend  Cucmmongs  Monte Viste Jurupa Pomona  Total
Urban Water Demand, 26,200 24700 66,600 22,500 73,500 14,100 36,350 30,264 293214
Available Surface Water 0 0 0 5,200 3,000 ) 500 0 8,700
Available Other Grourdwater 0 0 0 3,800 5,400 0 0 1,884 11,084
Residial Demand 26,200 24,700 66,600 13,500 a4, 100 14,100 35850 28380 273,430
Safe Operating Yield 4,034 2,111 11,374. 2,852 3,619 4,824 2,061 11,216 42,092
Net Ag Transfer 8,016 2,398 8,660 1,875 2,980 3,228 12,840 7,371 48,268
Desalter Water Supply 5,000 4,200 5,000 0 0 0 19,972 0 34,122
Available Supply 17,950 8709 25033 4,727 6,600 8,052 33,896 18,387 123,554
Net Storage 487 280 717 -122 1,039 108 -1,653 166 1,022
Transfers 758 1,411 3,668 750 5,078 - 534 26 864. 13,089
Import Dentand 7.979 14,860 38,615 7,901 53,461 5,622 275 9,095 137,809
Local Storage 5,893 11,422 29,690 6,266 41,072 4320 1,396 6,995 107,054
Tier 2 Purchases 7,979 14,860 38,616 7,901 53,461 5,622 275 9,095 137,809
Actual Production 17,512 9,328 25,067 4,589 9,889 7,210 33,343 16,312 123,250
‘Watermaster Assessiments 597 $52 £139 326 555 $40  $1835 591 8685
Notes:

L. All figures in acre-feet except Watermaster assessments,

2. Watermaster assessments are expressed In real terms (1,000s of 20073.)
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5. Peacel Scenario

The Peace Apreement introduced vatious program elements in the Basin that were not present
under baseline conditions. The main components of the Peace Agreement considered here that
altered net benefits in the Basin are: (i) an increase in Basin recharge capacity from 29,000 AF to
134,000 AF; (ii) a change in the rules for land use conversion; (iii) transfer of agricaltural pool
assessments to the appropriative pool; {(iv) the introduction of a storage and recovery program;
(v) an increase in stormwates recavery from 5,000 AF per year to 12,000 AF per year; and (v)
the Pomona credit. This section describes fhe changes that occmired through these program
elements to alter net benefits received by individual agencies in relation to the earlier discussion
of the baseline outcome detailed above.

5,1, Basin Supply

Under the set of Basin progrems encompassed by the Peace Agreement, three factors led to
changes in available Basin supply: (i) increased siormwater capture; (ii) a change in the water
allocation resulting from land wuse cemversions (including “early tramsfer”); and (ifi) the
jntroduction of the Dry Year Yield program for storage’ and recovery throngh MWD. The
increased stormwater capture is represented by an anmual increase in Basin supply by 12,000 AF
of “new yield” in exchange for tying up 12,000 AF of recharge capacity.

‘The et agricultural transfer to each agency under Peace conditions increased the return to each
converter from 1.3 AF of Basin water for each acre converted to 2.0 AF of Basin water for each
acre converted. An early transfer program of 32,800 AF per year to the appropriative pool was
also introduced, which ultimately led fo an over-gllocation of agricultural pool water fo the
Aappropriative pool.m The net agricultural pool allocation fo individual agencies replicates the
Watermaster calculation in each yesr, given the projected pattern of land use conversion
calculated through 2030, The agricultural pool iransfer provides a credit of 2.0 AF per acre for
all land-vse conversions taking place afier the signing of the Peace Agreement and credits earlier
conversions at the' 1.3 AF per acrc raté and the early transfer io members of the appropriative
pool is based on each agency’s share of safe operating yield. Because the sum of these two
compuonents and the projected agricultural pool production level after Tand-use conversions have
‘been made exceeds the 82,800 AF of available agriciltiral podl water in every year, each agency
is charped a replenishment oblipation for the emouat of over-allocated apricultural pool water in
proportion to each agency’s share of safe operating yield. This is equivalent to deducting the
over-allocation of agricultural pool water from the 32,800 AF early transfer afier land use
conversions take place and dividing this residual amount of water (e.g., 32,800 — 4,270 = 28,530
AF in Fiscal Year 2006-2007) pro rata among members of the appropriative pool.

In total, the net agricultural pool transfer to the appropriative pool is the same under baseline and
Peace rules (49,831 AF in 2007 and 76,909 AF in 2030). Among appropriators considered in the

2 Watnrmaster Fiscal Year 200i6-2007 Final. Assessmcn‘t]’ackage Land Use Conversion Sommary (pl10):

Year 2006- 20[17 Final Assessment Package provided by the Watenmstar he amount of pver-allocation was 4,270
AF {3,893 AT of which is incurred as a replenishment obligation to-agencies encompassed by the study), and the
model projects this total to. incresse throuph the process of fature land use conversions to 5,127 AF in 2030 (4,674
AF of which is incurred 85 & replenishment obligation to pgencies encompassed by the study).
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study, which encompass 91.2 percent of safe operafing yield but 100 percent of land use
conversions, the change in land-use conversion rules under the Peace Agreement provides a
slightly larger net-agricultural transfer among agencies eonsidered than under baseline condifions
(e.g., 71,673 AF after sll conversions take place compared {0 71,377 AF under baseline rules).
The outcome for individual agencies under the Peace rules for nef agricultural poo] transfer
relative fo the baseline seenario is discussed later.

The DY storage and recovery program alters the allocation of Basin water supply by allowing
individual agencies to purchase water from MWD in wet years and store it for use in subsequent
dry years. The effective rate paid to MWD for DYY water inputs, net of Suh51dles paid to the
participating agencies, is approxrmately equal to the current replenishment rate,”* and the annual
MWD replenishment rate is nsed in each period to price DYY water inputs to individual
producers. The present analyms considers the value of the cumently-approved 150,000 AF
storage and recovery program.”  Although further expansion beyond this level has been
discussed, the study does not consider the potential expansion of this program to 500,000 AF nor
the possibility for sales of this water to take place onfside the Basin. The increase in the DYY
program from 100,000 AF to 150,000 AF is assumed to take place immediately in the year 2007.

To adjust the implied pattern of puts and takes of & 150,000 AF storage and recovery program to
the smooth production horizon of a. representative hydrologic year, we assume that water
production in the DYY program is limited to 50,000 AF in each dry year. Given a 0.3 probability
of a dry year, this implies at average of 15,000 AF of water is made available in the Basin each
year through the DYY program. The distritwition of the DY'Y program storage across individual
dgencies 15 given by the table of DYY shift obhgatlons provided by IEUA for the coment DYY-

100 program, and these values are scaled upwards proportionately to 150,000 AFH Tt is
- assnmed that there is no storage 1oss for mits of water placed in storape.™ In effect, this fmplies
that participating agencies in the DYY program purchese 15,000 AF of water in a representative
hydrologic year at MWD replenishment rates and covert this amount into 15,000 AF of reliable
Basin sapply through the use of existing recharge facilities.

Atnong the ten largest agencies considered in the study, Basin supply under Peace conditions
rises from 137,416 AF in 2007 to 185,692 AF in 2030. This reflects an approximate increase of
26,000 AF per year relative fo baseline conditions (under baseline conditions, Basin supply is
111,486 AF in 2007 and 159,496 AF in 2030), and the sotrce of the additional Basin supply
under the Peace Agreement amounts fo the Toughly 11 000 AF increased stormwater yield (the
share of the 12,000 AT “new vyield” acquired by the ten largest agencies) plus the 15,000 AF
recovery of DY'Y storage water.

5.2, Imporf Demand

Import demand for each agency in the Basin js calcuiated in the same manner as the baseline
case. Asnoted above, this involves deducting Basin supply from the Basin water demaud facing
each agency o get excess demand, comeciing excess demand io account for the dymamic
adjnstments that occur in local storage accouats, and then reconciling excess supply and excess

*2 Personal communication with TEUA staff

2 Personal communication with Watermaster staff;

24 YEUIA. Uthan Water Manzgement Plaz (2005), Table 6-5.
25 Personal comrespondence with Watermaster staff.
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demznd among individual agencies in the Basin through waler transactons in the transfer
miarket.

Two major changes occur under Perce in the resulting evaluation. of import demand. First,
impart demand is now lower each year than under baseline conditions by the approximate 26,000
AF of additional Basin supply that is available each yeat. This ultimately defrays Tier 2 water
purchases as the supply-side of the model is built upwards to the third step of supply. Second, the
amocunt of water heid. in the local storage account of individual agencies detreases, for nstance
by 17,769 AF in 2007 (83,706 AF in the baseline versus 65,937 AF under Peace:) Much of this
difference in locel storage balances is the result of participation in the DYY program trowding-
out storage activities that would otherwise take place in Jocal storage accounts.

5.3. Water Imporis

As in the baseline case, annual water imports mast flow into the Basin to meet the sum of import
demand and replenishment requirements, where the Basin replenishment requirements now
include 12,000 AF of stormwater recharge and 15,000 AF of replenishment water purchases for
the DYY program in addition to the desalter replenishment obligation. Tmported replenishment
water represents the second step of the water supply relationship in Figare 2, and this step is
slongated under Peace by the-increase in Basin recharpe capacity fo 134,000 AF. Given the
smoothing of production, this implies that Besin recharge capacity is 93,800 AF per year
(0.7%134,000 AF) in a sepresentative hydrologic year. Of this amount, 27,000 AF per year of
recharge capacity is now used to accommeodate the combined requirements of stormwater
recharge and DYY program recharge, and a substantial share of the remaining recharge capacity
is used to fulfill the replenishment obligation of the desalters, The desalter teplenishment
obligation in each year is defined in the same manner as in the baseline scenario fo be desafter
produetion less storage losses of 2 percent deducted from the locsl storage Bccounts of producers
in the Basin.”

Under Peace conditions the need for imported Tier 2 water is smaller than under the baseline.
Three¢ main effects drive this change: (i) the recharge capacity of the Basin can now
accommodate the entire desalter replenishment obligation edch year without requiring agencies
to engage In in-lieu recharge; (if) the amount of annnal Basin over-production that can be
sustained in the Basin is larger by the amount of the increase in recharge capacity; and (iii) the
reduction in local storage reduces the allocation of Basin storage losses to the desalter. The first
two components produce direct valus to agencies on the extensive margin of supply by defraying
Tier 2 purchases (as depicted in Figure 2). The third component, the change in the designation of
storage losses against the replenishment obligation of the desalters, créates no economic benefit
to the Basin and is purely redistributional in its effects, because the change in the designation of
storage losses does not alter the physical recharge capacity of the Basin, An individual agency
that incwrs a one-uait storage loss gives up a unit of water from local storage, and the valne of

this unit of water is distributed back to other agencies in the form of a credit against the desalter:

replenishment obligation,

* Peace Agreement, Article 5.2b(xii).
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Under Peace conditions, the amount of replenishment water that is purchased from MWD in
each representative hydrologic year is 81,800 AF (93,800 AF of recharge capacity less the
12,000 AF stormwater recharge). This 87,800 AT of replenishment water, which is purchased at
MWD replenishment rates, is allocated first to meet the 15,000 AF per year replenishment water
requirement for DYY participants and {o meet the replenishment obligation of the desalter, with
the remaining recharge capacity in each year allocated among individual agencies according to
each agency’s imported water demand relative to total imported water demand in the Basin.

As in the baseline scenario, imported water demand in excess of the recharge cdapacity of the
Basin is cleated each year in the Peace I scenario on the third step of supply through purchases-of
Tier 2 water from MWD, Tier 2 MW water purchases, as in the baseline case, are allocated to
individual agencies based ou the share of each agency’s imported water demand relative to total
imported water demand in the Basin.

Under peace conditions, the total purchases of Tier 2 water among dgencies in the Basin rise
from 25,692 AF in 2007 to 127, 710 AF in 2030, a decline of approximately 72,000 AF per year
relative to the baseline scenario. This decline in Tier 2 water purchases is approximately equal to
the increase in recharge capacity under the Pedce Agreement and represents a replacement of
Tier 2 water purchases with replenishment water pruchases at the Jower MWD rate in éach year:
‘Cucamonga Valley Water District and the City of Ontario, the two largest buyers of imported
water in bothi the baseline and Peace 1, receive the largest share of the net benefit of this offset in
Tier 2 water, because of their disproportionate representation on the extensive margin of supply.

5.4. Water Procurement Cosis

The total cost of water procurement to individual agencies is the sum of eight components: (i}
Tier 2 water purchases; (i) transfer water purchiases; (jii) desalter water purcheses for urban
supply; (iv) replenishment water purchases; (v) desalter replenishment costs; (vi) Watermaster
general assessments on the appropriative pool; (vil) Watermaster general assessments on the
agricultural pool paid by the appropriative pool; and (vili) the Pomona credit: The first thres
components of water procurement cost are caleulated in the same manner as in the beseline case,
with the exce?hon that the total quantities of Tier 2 purcheses and transactions in the transfer
market differ.?’

Desalier replenishment costs are recovered throngh Watermaster replenishment assessments in
an amount equal fo the cost of replenishment water purchased fom MWD to meet the
replenishment obligation of the desalters each year. As in the baseline case, these costs are
al]ocagced to individual agencies according to esch agencies pro rata share of safe operating
ymld.

Replepishment water purchases allocated to individual agencies related to the DYY program are
levied back cn individual agencies in proportion to their storage claims in the program, as
detailed above. Any remaining recharge capacity in excess of the amount needed to fulfill DYY

! Chenges in the patiern of Tier2 whater purcheses and water transfers that ocour across scenarios and dver timie
within each scensrio can have equilibrium effects on market prices; however, price chenges in these markets are oot
considered i the scope of the present study.

2 Personal correspondance with Watermnster staff (August 29, 2007).
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contributions and the replenishment obligation of the desaliers and DY'Y is alldcated in each year
to individual agencies according to each agency’s imported water demand relative to tofal
imported water demand in the Basin.

The fotal costs recovered through Watermaster peneral assessments for the program elements in
ihe Peace I scenario include OBMP assessments, special project assessments, and recharge debt
payments. The additional OBMP and special project assessments in the Peace I scenario amount
to a total $7.05 million out of the $7.87 million (90 percent) in intal Watermaster expenses in
2007, and these addjtional costs of implementing the program elements in the Peace 1 scenario
rise to $13.8 million in 2030. As in itie baseline scenario, the allocation of all appropriative pool
general assessments to individual agencies is made based on each agency’s shere of safe
operating yield in the Basin.

The Peace Agreement negotiated the transfer of all generdl assessment fees from the agricultural
pool to the appropriative pool. The total esgessment fees paid by the agricultural ‘pool, which are
now assumed by members of the appropriative pool, amount to $1.1 million in 2007 and declive
to $460 thousand in 2030 due to land nse conversions that seslt in a decline in agricultural waeter
use as a share of total Basin safe yield. In total, the general assessments paid by the appropriative
pool mclusive of the ttaasfer of apricultural pool asseszments increase. ten-fold from $624

thousand in the baseline scenario to $6.3 million under Péace conditions in 2007 and the
assessment costs in the Peace I scenario remain at least 7 times as large as the costs ativibutable

to baseline conditions in the Basin thronghont the production horizon. The agricultural pool
share of Watermaster assessment fees is paid by individual agencies in the appropriative poal
according to the agency’s share of the net agricultural fransfer in each year. 2

Finally, the Pomona credif of $66,667 per ‘year is paid every year by each agency in proportion to
the agency’s share of safe operating yield.

5.5. Comparison of Baseline and .Peace Agreement Outcomes-

Under the terms of the Peace Agreement, the present value of the net benefit of the program
elements for the fen agencies encompassed by the study is $182 million. The main component
associated with this increased met benefit is the displacement of Tier 2 water with new Besin
vield and replenishment water. Under baseline conditions, the present value of total Tier2 water
purchases over the 2007-2030 period is $1.53 billion, whereas, under Peace condifions; the
present value of Tier 2 water purchase over the period decreases to $931 million. This decrease
in Tier 2 water noder Pedce conditions was teplaced with replenishment water at' the lower
MWD rate, and the combined cost of imported water in the Peace I scenario decreased by $310
million in present velue terms (from $2.06 billion under baseline conditions to $1.75 billien
under Pescs conditions). This benefit was scquired at the expense of sn increase in the present
value of assessment costs from $16.7 million to $146 million. '

¥ For details on this ealculation and the distribution of peneral apprapriative pool assessments based of pro rata

shere of safe operating yield, see Watermaster, Fiscal Year 2006-2007 Final Assessment Package, Pool 3

Assessments Summary (p5): hitp:/fwww.chwm org/docs/financdocs! A ssessment¥20Psckage’62 0 F Y %:202006-
2007%20Finsl, pdf.
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Table 2 provides a breakdown of the projected outcomes nnder Peace conditions in the year 2015
for the eight largest producers in the study. A comparison of these outcomes with those that
emerge under baseline conditions in Table 1 provides a useful profile of the essential differences
in Basin performance under each scenario: Residual demand for Basin water is identical in each
scenario. This quantity comesponds to fhe value Q¥ in Figure 1. The safe operating yield of the
agerncies considered is the same in both cases, as is desalter water for urban supply. The net
agricnltural pool allocation to the appropriative pool is slightly higher under Peace (48,848 AF
relative to 48,268 AF under baseline rules). This is beécause the agencies considered in the study
represent 91 percent of Basin production and nearly 100 percent of the land vse conversions,
which are credited with a larger water allocation under Peace. Available Basin supply in the
Peaceé I scenario is accordingly higher by the sum of this component and the 15,000 AF of supply
availeble to agencies through the DYY program, which leads fo a commensurate reduction in
imported water-demand.

The level of local storage is lower under Peace by approximatély the 15,000 AF of siorage that is
pow accounted for in the DYY progrem. Replenishment purchases are now possible due fo the
increase in Basin recharpe capacity, and the apencies combine to purchuse 31,533 AF of
replenishment water i the year 2015.

In total, Tier 2 water ust falls from 137,809 AF under bascline conditions (inclusive of the
purchases required by in lieu recharge) to 82,658 AF under Peace conditions. This decrease in
Tier 2 water imports reflects the displacement of Tier2 water pnrchases throngh a combination
of new Basin yield and increased replenishment water purchases made possible by the expansion
of Basin recharge capacity.

Actus] production among these eight agenmes is higher in the Peace I scenario by 36,953 AF in
the year 2015 (160,203 AF vs. 123,250 AF in the baseline scepario). This increment in Basin
pmﬂuctmn represents the effective increase in Basin. recharpe capacity available to these

producers after accounting for the combined 27,000 AF of recharge capacity utilized by
stqrmwater end DYY program recharge. '

]
N
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Table 2: Year 2015 Outcome Under Peace'T Scennriu

Appropriator
Component Ching Chino Hills Ontario Upland Cucamonga Monte Viste Jurupn Pomona  Total
Urban Water Demand 26,200 24,700 66,600, 22,500 72,500 14,100 36,350 30,264 293,214
Available Surface Water 0 0 0 5200 3,000 0 500 0 8,700
Available Other Groundwater 0 0 0 3,800 5,400 0 ¢ 1,884 11,084
Residual Demand 26,200 24,700 66,600 13,500 64,100 14,160 35,850 28,380 273430
Safe Operating Yield 4,034 2111 11,374 2,852 3,619 4824 2,061 11,216 42,092
New Yield 883 462 2,489 624 792 2,435 451 2,489 10,645
Net Ag Transfer 10,558 2,173 7,210 1,467 2,460 2,553 16,658 5,769 48,848
Desalter Water Supply 5,000 4,206 5,000 o 0 0 19,922 0 34,122
Storage & Recovery 527 658 3,671 1,364 5,160 1,801 909 909 15,000
Available Supply 21,001 9,604 29744 6308 12,032 10,234 39,074 20,349 148,346
Net Storage 428 288 771 ~107 1,058 133 0 225 2,797
Transfers 726 1,985 4,854 914 6,854 516 -3,224 1,065 13,690
Import Demand 4,901 13,399 32773 6,171 46,272 3,483 0 7,192 114,191
Loeal Stprage 3,713 10,783 26,326 5,137 37,191 2,_7'61' 0 5737 91,649
Replerishment Purchases 1,353 3,700 9,050 1,704 12978 962 0 1,086 31,533
Tier 2 Purchases 3,548 0,699 23723 4,467 33,494 2,521 0 5,206 82,658
Actual Production. 21,653 11,373 34,071 7,119 18,142 10,695 35,850 21,299 160,203
Watermaster Asgessments 5849 5401 $1,258  $267 $629 2411 §$1,353 $795  $5,963
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Figure 1 compares the benefit received by each agency from reduced water procurement costs to
the jncrease in assessment cost that result from the implementation of the program clements in
the Peace I scenario. The assessmént costs associated with implementing the program elements
considered in the Peace [ scenario are represented by an overall increase from $16.7 million to
$146 million in present value terms. The program benefits in present value terms in the Peace 11
scenazio are reflected in the decrease in water procurement costs from $2.1 billon under baseline
conditions to'$1.8 billion in the Peace I scenario.

Ia terms of the total benefif, two apencies, City of Ontario and Cucamonga Valley Water
District, receive the largest share of the benefits resnlting from the Peace T program elements,
while the assessment costs are distributed tmore equally amiong producers. In total, the Cify of
Ontario and Cucemonga Valley Water District together receive 46 percent of the bepefit of
decreased water procurement costs and incur 32 percent of the increase in assessment costs. An
important reason these agencies receive a large share of the net benefit from the agreements is
due to a scale effect in the anmual level of residual demand for Basin water; for instance in 2015
these two agencies combined acconnt for 48 percent of residnal demnand for Basin water
{130,700 AF out of 273,430 AF).

‘Baseline vs. Peace 1 Bepefii-Cost Comparisan
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Distribution of Net Benefit, Peace I vs. Baseline ($/per AF)

Pomonn, 811,10
Chinn, 531.36

Jompe, $17.86

Monte Vistn, 520,13
Chino Hills, 520.60

L Onimio, £24.20
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Figure 2

Figure 2 shows the distribution of net benefits per acre-foot of residual water demand across
individual agencies in the Basin resulting from the program elements in the Peace I scenario.
Fantana Union Water Company and San Antonio Water Compary are not included in these
calculations, becanse the available surface water and other groundwater supplies for these
agencies exceed their totel demand. Controlling for agency scale on the basis of residual demand
for Basin water among the remaining producers, the net benefit resnlting from the combined
program elements in the Peace I Agreement is grouped between $11.10/AF for the City of
Pomona to $32.92/AF for Cucamonga Valley Water District. Overall, the present vaine of the net
benefit to all parties over the 24 year horizon resulting from 2 move from baseline conditions to
Peace conditions is $182 million and the total residual demand for water over this period is 6.9
million AF, which implies an average return of $19.84 per acre-foot to the agenvies encompassed
by the study.

6. Peace I Scenaric

The Peace 11 scenario introduces several major program elements in the Basin that build on the
existing conditions under Peace. The main compenents of the Peace 11 scenario that alter market
values in the Basin relative to the Peace I scenario are: (i) hydraulié control, which provides
400,000 AF of cumulative forgiveness and SAR inflow of 9,900 AF per yedr in the Basin; (ii)
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the production of recycled water; (iii) a change in the allacation of the replenishment obligation
associated with over-production in the agriculiural pool transfer; (iv) a transfer of overlying non-
agriculfural pool water to the appropriative pool; and (v) a transfer of the Pomona eredit from
Basin agency, to Three Valleys. This section describes the changes that occurred through these
program elements o alter net benefits received by individual agencies in refation to the earlier
discussion of the existing program elements in Peace Agreement.

6.1. Basin Supply

Under the st of programs encompassed by the Peace II Agreement, five factors led to changes in
available Basin supply relative to prevailing conditions nnder Peace: (i) a change 1o the water
allocation resulting from land use conversions; (ii) the influx of recyeled water (for direct use
and gromdwater recharge), (iii) the transfer of 49,178 AF of overlying non-agricultural water to
the mppropriative pool; (tv) 9,900 AF per yemr of inflow from the Santa Ana River (SAR),
eventually Tising to 12,500 AF per year; and (v) 400,000 AF of cumulative forgiveness for Basin
over-production. Unlike the program elements implemented in the Peace I scenario, all elements
of the Peace II scenario (with the exception of the transfer of the Pomona credit to Three
Valleys) fundamentally alter supply conditions on the lowest step of the supply relationship by
contrihuting new sources of Basin yield. ' ‘

The net agricultural frassfer to each agency in the Peace II scenario maintdins the refurmn o each
converter of 2.0 AF of Basin water for each acre converted and the early transfer of 32,800 AF
per year to the appropriative pool, but aiters fhe allocation rule for the replenishment obligation
for the amount of over-allocated agriciltural pool water. Under Peace TI mules, the replenishment
gbligation for over-allocated agriculfural pool water is made on the basis ofa weighted average
of the share of safe operating yield and share of cumulative land-use conversions for each agency
(the. “proportion of water available for reallocation (PAR)™) rather than in proportien to each
ageney's share of safe operating yield in the Peace I scenario. By placing greater weight on land
use conversions, 8 greater share of the replenishment obligation for over-allocated agricultural
pool water is placed on land-use converters. For instance, the combined share of safe operating
yield of the:two largest land-use converters in the Basin—City of Chino and Jwropa Community
Services District—is approximately 10 percent, whereas the combined PAR share of these
agencies in Fiscal Year 2006-2007 is 38 percent.”®

The use of significant quantiies of recycled water is made possible in the Basin by the
attainment of hydrautic control.”! Recycled water projections for direct use in the Basin incrense
from 11,924 AF in 2007 to 60,450 AF in 2030 and recycled water use for groundwater recharge

rses over the period from 3,443 AF to 35,000 AF.”>* The recycled water price charged by

N Watermaster, Fiscal Year 2006-2007 Finel Assessment Package, Land Use Conversion Summary (p10):
httpy//www.chbwm.ore/does/financdncs/Assessment¥20P ackape%20FY%202004-2007%20F inal.pdf,

* Personal comespondence with IEUA staff. ‘ '

2 projections oa recycled water deliveries for direct use and on total recycled water for proundwater recharge is
provided for IEUA members in TEUA Urban Water Maniagement Plan (2005), Table 3-13. The projections on
recycled water deliveries for direct use to non-JEUA members as well as the distribotion of recycled water deliveries
for granndwater recharge acrass individual agencies are based on persongl commusication with IEUA staff (July 11,
2007).

* It no cose does the amount of resycled water used for recharge exceed the DHS-zpproved dilution rates.

26

82



TEUA for recycled water deliveries in each period is viewed as sufﬁment to recover the fully
amortized capital and operating costs of their recyeled water operations.>

The amount of transfer of overlying uon~agncuitural water fo the appropriative pool is taken to
be 49,178 AF, which is the ending totsl balance in the pool 2 1oca1 storage account in the
‘Watermaster final assessment package for fiscal year 2006-2007.* This smount of water is
allocated proportionally in four equal installments over the four-year period 2007- 2010 to
agencies in the appropriative poal according to their share of safe operating yu:ld, and the price
in éach period is set at 92 percent of the prevailing MWD replenishment rate *®

Finally, in meeting the goal of hydranlic control in the Peace I scenario, two sources of water
are created: (i) the Santa Ama River (SAR) inflow is calculated to generate 9,900 AR of new
Basin yield cach year, eventuaﬂy msing to 12,500 AF per year, and (i} 400,000 AF of
cummlative overdraft is necessary in the Basin over the period 2007-2030.% Both the 9,900 AF
per year of SAR. inflow and the allocation of the 400,000 AF of cumulative forgiveness are
allocated to meet the replenishiment obligation of the desalters. The dynamic path of forgiveness
for the desalter oblipation follows the most-rapid depletion path defined by the aggregate study,
which assumes that the Basin overdraft occurs to whatever extent is necessary to meet the
replenishiment obligation of the desalters (net of storage lossés and SAR inflow). Under the
most-rapid depletion path, liydranfic control is achieved on the cumulative gverdraft of 400,000
AF from the Basin in the year 2024, which raises the SAR inflow from 9,900 AF to 12,500 AF
over the remaining period 2025-2030.

6.2, Import Demand

The démand for imported water for each agency in the Basin is calcnlated in the same manner as
in the Peace scenario. In terms of the resulting values, the influx of new Basin water supply in
response o recycled water use alter the resuliing evaluation of import demand relative 1o the

preveiling couditions under Peace in two significant ways. First; import demand is now lower

each year rclative to the outcome under Peace conditions by the amount of new Basin siypply.
This water ultimately defrays Tier 2 water purchases as the supply side of the model is built
upwards ‘and aggregeted across each step towards the exiensive margin of supply. As these
supplies are developed, aveilable supply in the Basin rises fo 266,134 AF by the year 2030, an
iricrease of 80,442 AF above the Peace I scenario and 106,678 AF above the baseline conditions.

Second, the amount of water held in local storage by individual agencies decreases to acconnt for
the effect of these new, reliable water sonrces in the Basin and the corresponding reduetion inthe
need to smooth out the cyclical components of water supplies with puts and takes. As recycled
‘water supplies are developed in the Basin, the need for local storege decreases; for instance, the

total amount of water held in local storage in the Basin in 2030 decreases from 141,565 AF.

under baseline conditions, to 129,259 AF in the Peace I scenario, to 80,500 AF in the Peace If
SCENATIO.

¥ TEUA, Operating 2nd Capital Program Budget, Fiscal Year 2007/0R, Valume 1 (July 2007), p231.

* Watermaster, Fiscal Year 2006-2007 Final Assessment Packape, Pool 2 Water/Storage Transactions (p12):
httpfwww.chwm.orr/docs/financdocs/Assessment¥%20Packase %2 0F Y %6202006-2007%20F inal.ndf

% Non-Binding Term Sheet, item IX.C.

¥ Personal corespondence with staff at Wildermuth Envitormental,

77

83



The guantity of water transactions i the water transfer market rises significantly as the nomber
of agencies selling water increases with the influx of recycled water supplies. This changes the
distribution of net benefits, both directly by the allocation of recycled water supplies based on
proximity of users (rather than according o the share of safe operating yield) and indirectly by
teducing the number of agencies that procure water ofi the extensive margin of supply.

6.3. Watér Imiporis :

Amn important outcome in the Peace 11 seenario &5 a result of hydreulic control 1s the decrease in
Tier 2 water purcheses relative to both the baseline and Peace 1 sceparios. Unlike fhe case of the
Peace I scenario, in which the decline in Tier 2 puschases-was largely offset by an increase in
assessment costs to support the increase in rechargs capacity, the avoided Tier 2 'water pnrchases
in the Peace II scenario are associated either with negligible costs (SAR inflow and forgiveness
for Basin over-draft) or with the relatively low cost associaied with recycled water, which is
valued at TEUIA tecycled water rates. These differences are charapterized in. the discussion
below. ,

In addition, the level of water imporis increases slightly in the Peace 1T scenaria, becauss of a
reduction in the storage loss component allocated to mest the desalter replemishment obligation.
T the Peace T scenario, the desalter replenishment obligation is taken to be desalter productlon'
less storage losses of 1 percent from the local storage aceounts of producers in the Basin.*®

6.4. Water Procurement Costs

All program costs that form the basis for Wetermaster assessments in the Peace 1 scenario (as
described above) are considered In the Peace II scenario, with the exception of the Pomona
credit, which is no longer gz-ud by appropriators in the Basin and is instead paid by Three Valleys
‘Municipal Water District.” The removal of his fee from Watermaster assessments leads to an
increase in net bensfit to agencies in the Basim by §66,667, and this is refumed to agencies in

proportion to each agency’s share of safe operating yield: The increase in net benefit is offset by

a proportional increase in cost for Three Valleys Municipal Water Disfrict, and the present value
of this stream of payments over the period 2007-2030 at the prevailing rate of discount (4.5
percent) is $1.0 million,

Recycled water costs are allocated to each agency using the recycled water prices provided by
TEUA, as discussed above. The desatter replenishment obligation, which begins in the year 2024
after the 400,000 AF of over-draft credits are exhausted, is metf in the Peace II scenario through
Watermaster replénishment assessments as follows. Half of the desalter replenishment obligation
is met by individual agencies according to pro rata shares of safe opereting yield, as in the Peace
I seenartio, and fhe remaining half of the desalter replenisiment obligation is met according to
each sgency’s share of actual prodoction relative to total production in the Basin.*' This latter
portion of the Watermaster replenishment assessments accords with the method of allocating
Watermaster general assessments to the appropriative pool in all firee scenarios considersd. The

38 Nun -Binding Term Shest, flem VIB.1.
Nc-u -Binding Term Sheet, item VIL.A
*0 Personat comespandence with Watermaster staff (Augast 29, 2007,
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method for caleuleting the remaining water procirement costs for each ggency is identical to the
method described above for the Peace 1 scenario.

6.5. Compdrison of Baselifie, Peace I, and Pepte I Cutcomes

Relative fo baseline canditions, the present value of total net benefit among the ten agencies
encompassed by the study for the program elements contained in the Peace 1 scenerio is $904.6
million, which represents an additional net benefits of $722.5 million relative to the outcome of
the Peace I scenario.

The main-factor associated with, this increased net benefit is the displacement of Tier 2 water
with tecycled water, SAR in-flow, and, in the pedod 2007-2024, with forgiveness for 400,000
AF of Basin over-draft to attain hydranlic control. Under peace I conditions, the present value of
total Tier 2 water purchases over the period 2007-2030 is $931 million, whereas, in the Peace II
scepario; the present value of Tier 2 water purchases over the period is $271 million. This
decrease in Tier 2 water costs in the Peace IT scenario was replaced with a combination of
400,000 .AF of forgiveness for Basin over-draft and recycled water at the lower IEUA. recycled
water rate.”! The combined present value of cost of imported water and recycled water inputs in
the Peace T scenario is §$1.0 billion, which represents a substantial reduction in the present value
of water procurement cost from $1.75 billion in the Peace I scenario.

Table 3 depicts the projected outcomes fo individual agencies in the Peace IT scenario for the
year 2015. A comparison of these outcomes with those that emerge in the baseling scenario in
Table 1 and the Peace 1 seenario in Table 2 provides a useful profile of the essential differences
in Basin performance under Peace: TI conditions. Residual demand, which corresponds to the
value Q* in Figure 1, is identical in all three scenarios, as is the safe operating yicld of the
agencies and desalter production. The net _agricultural pool transfer to the appropriative pool
(48,530 AF) is between the values that emerge in the Peace I scenario (48,848 AF) and the
baseline scenario (48,268 AF). Relative to the outcome vnder Peace I conditions, the new rules
for assessing replenishment obhgatlons for the over-allocated apricultural pool water redistribute
thie net retirns away from the major land-use converters in ihe Basin (i particnlar, the City of
Chino and Jurapa Community Services District).

Available Basin supply in the Peace T scenario in the year 2015 (208,199 AF) is considerably
higher then the available Basin supply in the baseline scenario (123,554 AF) and Peace 1
scenario (148,346 AF), which leads to a commensurate teduction in imported water demand.
Virtuglly the entire difference in imported water demand between the Peace I seenario and the
Peace 1 scenario is the result of the 60,171 AF addifion of recycled water (direct nse plus
groundwater replenishment).

The level of loeal storage in the Peacg II scenario in, 53,293 AT, is lower then local storage
levels in the baseline (107,054 AF) and Peace I scenarios (91,649 AF) due to the large nflux of

%! The allocation of the 400,000 AF of forgiveness to mest the replemsbment obligations of the desaliers is
implicitly valued at the Ther 2 rate, becanse each unit of forgiveness that is credited against the desalter
replenishment oblipation, which is valued directly in the madel at the replenishment sate, * fres up” aunitof
recherge capacity that allows a unit of Tier 2 water to be displaced on the extensive mergin of supply.
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reliable Basin water through the development of the Tecycling program and the acquisition of
SAR inflow. This greater availability of Besin water supply also facilitates a richer pattern of
water transfers in the Peace IT scenario. k

In ‘total, Tier 2 water purchases in the year 2015 are 10,186 AT, which represents a substantial
teduction from the 137,089 AF of Tier 2 water purchases that take place under beseline
conditions (inclusive of the purchases required by in lien recharpe) sod the 82,658 AF under
Peace ['conditions. Replenishment water purchases increase In the Peace I scenario from 31,533
AF in the Peace I scepariv to 41,800 AF in the Pence II scenario. The increase in teplenishment
imports teflects: the replacement of 35,267 AF of replenishment obligations in the Peace I
scenario with SAR inflow and desalter forgiveness in the year 2015, less the 20,671 AF claim on
techarge facilities associated with the groundwater recharge component of the recycied water
program in the Peace II scenario, The decrease in Tier 2 water imports of 72,430 AF between the
Peace I and Peace II scenario 1s the result of the displacement of Tier 2 water purchases with a
combination of recycled watér, SAR in-flow, and allowed over-draft.

Actual production among these eight agencies in the year 2015 (182,170 AF) is higher in the
Peace II scenario than in the Peace I scenario (160,203 AF) and the baseline scenario {121,138
AT, This increment in Basin production relative to the Peace I scenario represents the incresse
in Basin supply resulting from the use of recycled water for gmundwater’r_echarge as well as
small adjustments in storage loss and nef sforage Tequirernents,”

Fimally, notice in the comparison of Tier 2 purchases by individual agencies in Tables 1-3 that
the distribution of Tier 2 water purchases across individual agencies in the Basin Aiffers in all
three scenarios relative to the distributions of safe operating yield and the distibution of actual
production. These elements fogether comprise the basis for the allocation of collective Basin net

benefits to individual agencies, with the division of market berefits from Basin improvement

activities determined by each agency’s share of Tier 2 water purchases, and the allocation of cost
determined through Watermaster formulas that are based either on a individual agency’s share of
ectual preduction to. fotal Basin production or o & individual agency’s share of safe operating
yield. Differences in the distributions of these three key values across individual agencies in the
Basin are responsible for inequalities in the distribution the net benefit from the various program
elements that improve the management of Chino Basin water resources.

2 Recyoled water for direct nse offsets nrban water demand, but does not otherwise inflpence Basin production.
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Table 3: Year 2015 Ountcome Under Peace 1 Scenario

87

. _ _Appropriator 7
Component Chino Chinc Hills Ontario Upland Cucamonga Monte Vista Jurupa Pomona  Total
Utban Water Demand 26,200 24,700 66,600 22,500 72,500 14,100 36,350 30,264 293,214
.Availahle Surface Water 0 0 0 5200 3,000 0 500 ¢ 8700
Available Other Groundwater 0 t] 0 3,800 5,400 0 0 1,884 11,084
Residual Demand 26,200 24,700 66,600 13,3500 64,100 14,100 35830 28380 273,430
Safe Operating Yield 4,034 2,111 11,374 2,852 3,619 4824 2,061 11,216 42,092
New Yield 883 462 2,489 624 792 2,455 451 2,489 10,645
Net Ag Transfer 10,103 2,176 7,559 1,581 2,560 2,739 15,599 6,215 48,530
Desalter Water Supply 5,000 4200 5,000 0 0 0 19,922 ¢ 34,122
Storage & Recovery 527 658 3,671 1,364 5,160 1,801 209 909 15,000
Recycled Water; Direct Use 6,300 4,000 8,800 0 15,900 500 2,500 1,500 39,500
Recycled Water, Replenishment 2,402 2,188 5590 2,450 5,304 1,070 1,667 0 20,671
Available Supply 29,248 15,796 44,482 8871 33,336 11,990 42,181 22,284 208,199
Net Storage- 0 69 527 -153 5 94 0 217 759
Trensfers -3,048 2784 7,026 1,389 9,546 684 -6331 1,955 14,004
Import Demand 0 6,196 15,618 3,087 21,223 1,520 0 4,347 51,986
Local Storage. 0 6,360 15,798 3,306 21,974 1,507 0 4347 53,293
Replenishiment Purchases 0 4,977 12,559 2,482 17,064 1,222 0 3,495 41,800
Tier 2 Purchases 0 1,213 3,060 605 4,158 298 0 852 10,186
Actual Production 19,900 14,516 42,550 10,227 26,762 12,159. 33,350 22,706 182,170
Watermaster Assessments 5707 $447 §1,368 $327 5804 5411 51,129 §753  §5,946
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Figuré 3 compares the benefit received by each agency from reduced water procurement costs to
the increase in assessment cost that result from the implementation of the program elements in
the Peace IT scenario. The program costs in the Peace II scenario do not differ substantively from
program costs in the Peace 1 scenario, and represent an overall increese from $17 million to
$143.2 million in present value terms. The propram benefits in present value terms in the Peace
T scenario are reflected. in the decrease in water procurement costs from $2.7 billion aonder
baseline conditions to $1.1 billion in the Peace II scenario.

City of Ontario and Cucamonga Valley Water District receive the largest share of the benefits
resulting from the Peace I progrzm elements, while the assessment costs resulting from the
Peace 11 program €lements are notably smaller and distribated more equally across the agencies.
In total, the City of Ontario and Cucamonga Valley Water District together receive 56 percent of
the benefit of decreased water procuwrement costs and incur 39 percent of the increase in
assessment costs.

Bascline v5. Peace II BeneRi-Cost Comparison
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Figure 3
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Distribution of Net Benefit, Peace II vs. Baseline ($/per AF)
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Figure 4

Figure 4 depicts the distribution of net benefits per acre-foot of residual water demand across
individual agencies in the Basin resulting from the program elements in the Peace II scenario.
Overall, the present value of the net benefit to all parties over the 24 year horizon resulfing from
& move from beseline conditions to Pesce conditions {s $905 million aud the total projected
water demand over this peried is 9,1 million AF, which implies an average return of $98.53 per
acre-foot {o the agencies encompassed by the study.

Noting, as before, that Fantana Union Water Company and San Antomio Water Compaity have
available surface water and other groundwater supplies in excess of their demand, and
confrolling for agency scale on the basis of residual demand for Basin water among the
remaining producers, the net benefit resulting from the combined program elements in the Peace
1 Agreement lies between $39.92/AF for Jurupa CSD te $150.93 for Cucamonga Valley Water
District-

The net benefit/AF received by Jurupa Community Services District is significantly smaller than
the net benefit/ AF received by other producers, because of systematic differences in the way this
apency meets consumer water demand. Jurupa Commumity Services District is disadvantaged in
the ability to capitalize on program elements that improve Basin performance by the large share
of desalter water for iwban water supply i receives, which canmot be defrayed by the
development of new Basin supplies, and by a negligible reliance on imported water fram MWD.
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Among the rgmaiqing apencies, the Citiés of Pomona and Upland receive a smaller share of the
net benefit/AF, while Monte Vista Water District, the Cities of Chino, Ontaric, Upland, and
Chino Hills, and Cucamonga Valley Water District each réceive a net benefi/AF above
$116/AT.

7. Aliernative Scenarios

This section examines the semsitivity of the result§ to vVariations in variots assumptions
underiying the model. In theory, each of the factors considered here has the potental to change
the relative renkings smeong apencies with respect to benefits per acre-foot. For éxample,

increasing the cost of capital will tend to elevate the ranking of agencies that receive benefits in.

early years. These sensitivity analyses are intended to bracket actual results and meesure the
sensitivity of outcomes to changes in assumptions,

Five parameters are vaned and the model results are recaloulated in each case. The alternative
scenarios considered are: (7) variation in the share of the desalter feplenishment oblipation
atfributed to the appropriative pool in the baseline case; (ii) variation in the discount rate; (iii)
variation in Urban Water Demands; (iv) variation in the availability of Tier 1 water to agencies
in the Basin; and (v) increases i effective recycled water prices due fo the long-mun average cost
of recycled water infrastructure improvements. '

The model results are most sensitive to the scenario in which all Tier 2 water purchases in the
‘model are replaced with Tier 1 water purchases at the lower MWD rate. The results of this
scenario are shown in Table 4. This scenario provides a bracketing sssamption on the value of
the outside water options available to agencies and it is unlikely that each agency can mest
anmual increases in urban water demand every year with 2 continued expagsion of Tier 1
purchases, To the extent that individual apencies differ in their access to Tier 1 water, moreover,
market forces would lead to 7 displacement of Tier 2 water purchases on the extensive margin of
supply before any displacement vcours of Tier 1 water purchases, so that a model thet considered
a relatively equal mix of Tier 1 and Tier 2 water supplies would not result in values near the mid-
poinf between the Tier 1 scenario and the Tier 2 scenario. Nonetheless, the total net benefit in the
Basin under Peace II scenario remains high-—$611.7 million {$88.89/AF)—even when the entire
increase in Basin supply is valued at the displacement cost of Tier 1 water.

The model results are fairly robust to variations in the remaining parameters. Jn total, the net
benefit of the Peace Il program elements varies across the scenarios in a range between $806.7

million - $864.4 million (§87.87/AF - $104.22/AF) in each scenerio, relative to the $904.6
million ($98.53/AF) at baseline levels of the parameters.
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Table 4: Tier 2 Reploced By Tier 1

Net Benefit (1000¢ of §) WNet Benefit/ AF
_ Peace Tvs. Baseline  Peace Il vs. Baseline  Peace I vs. Baseline [Peace IT vs, Baseling

City of Chino $8,549 517,828 $13.18 $120.03

City of Chino Hills 518 $46,218 $0.03 ‘$77.92

City of Ontario $1,451 $148,970 $0.83 $84.73

City of Upland $328 $27,599 $0.61 $51.04

Cucamonga Valley Water District 514,025 $175,240 $7.61 $95,10
~ Fontana Unicn Water Co. 31,451 526,880

Monte Visia Water District {52.090) $27,005 (35.99) 577.38

San Antonic Water Company 342 $6,337

Juropa CSD 310,671 $29,242 $12.01 £33.11

City of Pomona (35,720) 346453 (87.76) | §62.99

Total $28,965 $611,773 $3.15 566.63
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Tuhle 5: 50% of Dcsnltﬂr Oblipation Paid by Ag Poal

Net Benefit (1000s of §) Net Benefit/ AR

" Peace Ivs. Baseline  Peace ITvs. Baseline  Peace I'vs. Baseline Peace II vs. Baseline
City of Chino $15,450 $91,122 $23.83  $140.53 i
City of Chino Hills $9,681 571,001 $16.32 $119.70 ‘
City of Ontatio $28,388 $218,613 $16.43 §124.34
City of Upland $6,017 340,661 §11.13 $75.20
Cucamonga Valley Water District $50,320 $273,782. £30.56 $148.57
Fontana Union Water Co. (52,836) $22,592 ‘
Monte Vista Water District 81,232 $34,687 £3.53 $99.41
Sen Antonio Water Company (3669) $5,326
Jurupa CSD $13,297 $32,779 $15.06 $37.11 i
City of Pomona (§5,280) $54,068. ($7.16) $73.31 i
Total $122,101 $844,632 $13.30 391.99 :
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Table 6: 5,5% Discount Rate.

,,,,

Net Benefit (10005 of §) Net Benefit/ AT
‘Peace I vs. Baseline Peace Il vs. Baseline  Peace I'vs, Baseline Peace I vs. Baseline
City of Chino $17,681 $84,906 $27.27 $130.95
City of Chino Hills §11,108 565,916 $18.73 511113
City of Ontario $38,234 $207,227 $21.75 5117.86
City of Upland bE,595 $39,560 $15.90 $73.16
Cucanionge Valley Water District 354,862 $247,990 §20.77 $134.57
Fontana Union Water Co. $4,231 $26,507
Monte Vista Water District 56,265 ¥36,087 $17.95 $103.42
San Antonio Water Company $997 $6,343
Jurups C8D 513,877 $31,426 £15.71 $35.58
City of Pomona $7,315 560,400 59.92 #81.90
Totnl $163,165 $806,761 517.77 $87.87
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Table 7: 10% Conservation

Net Benefit (10005 of 5) Net Benefit/AT
_ Peace I vs, Baseline Peace I vs. Baseline  Peace Ivs, Baseline  Peace Il vs. Baseline

City of Chino $18,131 $88,819 $31.07 $152.20
City of Chino Hills $13,070. $70,172 $24.48 $131.45
City of Ontaria 544,196 $223,937 $27.93 $141.52
City of Upland 58,602 $39,805 $17.68 $81.80
Cucamonga Valley Water District 364,718 $268,848 $39.02 $162.10
Fontana Union Water Co. | 34,980 $30,656

Monte Vistda Water Disirict $6,205 ‘ $37.920 $19.76 $120.75
San Antonio Water Company $1,176 $7,227

Jurupa CSD 515,189 333,707 $19.11 $42,40
City of Pomona 36,788 $63,259 $10.23 §95.30
Total $183,064 $864,350 $22.07 $104.22
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Table 8: 50% Incrense In Reeycled Water Price

Net Benefit (1000s of §) ' Net Benefit/ AF
, ‘ Peace I vs. Baseline Peace IT vs. Baseline Peace I'vs. Baseline Pedce II vs. Baseline
City of Chino $20,294 $88,913 $31.30 $137.13
City of Chino Hills $12,217 369,270 $20.60 $116.78
City of Ontario £42,547 §220,779 524,20 $125.57
City of Upland $9,442 542,215 $517.46 $78.07
Cucamonga Velley Water Disirict 560,667 $262,234 $32.92 $142.30
Fontana Union Water Co. £4.839 $30,268
Monte Vistda Water District $7,025 $39,2717 $20.13 $112.56
San Antonioc Water Company $1,141 £7,136
Jaropa CSD 515,772 $31,962 517.86 336.19
City of Pomona 58,189 $66,517 $11.1C _ $90.19
Total $182,133 $858,571 $19.84 __§93.51
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