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TECHNIGCAL MEMORANDUM _ ) CH2MHILL

Economic Analysis of November 1998 Tiered Pricing Proposal for PEIS Preferred Alternative
Date: April 24, 2000

This submiltal presents the resuits of an Economi¢ Analysis of the application to the PEIS Preferred
Alternative of the November 1999 unit rates for CVP water and Tieted Pricing Proposal.

The PEIS Preferred Allernative inclided assumptions for the tiered pricing of CVP water that were
developed during the preparation of the Draft PEIS. Subsequent to completion of the Final PEIS, a
different tiered pricing proposal was developed. In addition, the PEIS assumed 1992 CVP water
rates, This analysis includes the 1999 water rates: This submittal applies the new water rates and the
November 1999 proposal to the Preferred Alternative and compares the results to the impact analysis
of the PEIS Preferred Altemnative. The level of detail presented in this submittal is consistent with the
level of detail presented in the main PEIS docurment and the technical appendices. Tables are
presented in the same format as used in the PEIS,

The economic analysis includes an evaluation of agricultural economics using Central Valley
Production Model (CYPM), municipal and industrial water use economics for CVP water using the
spreadsheet presented with the PEIS,-and regionat economics using IMPLAN, This memorandum
discusses the new assumptions in the November 1992 proposal. However, this memorandum does
not discuss the basic assumptions used in the PEIS models and analytical tools. This memorandum
must be used in conjunction with the Draft PEIS and Final PEIS, inclading the methodology and
modeling technical appendices, to explain the overall assumptions for evalnating the Preferred
Alternative in the PEIS,

For the Agricultural Land Use and Economics analysns, the methodology used for applying CVP
water rates was modified to allow for the new tiered pricing and the use of blended rates to determine
a total water rate for all CVP water applied by an irtigation district or agency, These changes result
in changes in water use due to the affordability of CVP water supplies, not a change in reliability.

For the Municipal and Industrial Water Use Economics analysis, blended rates had been used in the
PEIS analysis. I addition, this analysis assumes that the municipal and industria) users wtll be able
to afford the calculated water costs, as described in the PBIS, Therefore, CVP water deliveries-do not
change for the municipal and industrial analysis.

- The Regional Economics analysis reflects only changes to agricultural and municipal and industrial

sectors, but not recreation sectors..
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AGRICULTURAL LAND USE AND ECONOMICS

CONTRACT RENEWAL PROPOSAL WITH BLENDED WATER RATES

Tn the November 1999 proposal, Reéclamation has proposed that water sold to CVP water service
contractors be sold according to tiered water raies as required by CVPIA section 3404,
Reclamation has also proposed that two categories of water be identified. Category 1 water
would be calcnlated as the average delivery of the previous five years, and would be split into
three tiers according to the 80-10-10 quantities defined in the CVPIA. Category 2 water would be
any water available in excess of the S-year rolling average, up to the total contract amount as
defined by the Needs Analysis.

Tier 1 water rates include the cost-of-service component and any applicable Restoration charges
and surcharges. Both the Restoration Charge and the capital component of the cost-of-service
rate are subject to ability-to-pay limits. These limits are in effect for Bella Vista WD and Clear
Creek CSD, contractors on the Corning and Tehama-Colusa Canals, and contractors receiving
water from New Melones.

Tier 3 water rates include the full-cost rate (as defined in the Reclamation Reform Act) and any

applicable Restoration Charges. No ability-to-pay relief is provided in this Tier. The Tier 2 water
rate is the average of the applicable Tier 1 and Tier 3 rates. Category 2 water has the same rateas
Tier 3. '

For this propesal, it is assumed that water conservation guidelines allow contractors to blend the
rate of CVP water delivered in any tier or Catcgory, and that they do blend the rates: This is
different from the assumption used to assess alternatives in the PEIS, in which contractors were
assurned to sell CVP water to growers at tiered rates. Differences between PEIS pricing
assumptions and this analysis are:

. | This analysis assumes that contractors blend the price of all CVP water received
at tiered rates into a single rate. Tiered rates to growers are assimed in the PEIS.

» The project water portion of Sacramento River water rights settlement contracts
are not subject to the new pricing policy in this analysis. In the PEIS it was
assumed that it was subject fo tiered rates,

. Rates are based on the Irigation Water Rates spreadsheets provided by

Reclamation in November 1999. PEIS rates used the 1994 Irrigation Water Rates
manual. '

. Ability-to-pay relief is incorporated using the current payment capacity studies for
Shasta County irrigation contractors, Corming Canal contractors, Tehama Colusa
Canal contractors, and New Melones contractors. In the PEIS, payment capacity
was based on a 1992 regional study (PEIS, 1999).

LS
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. In this analysis, ability to pay relief is provided in Tier I, with none in Tier 3 -
Tier 2 is the average of Tiers 1 and 3, and so provides 50% relief. In the PEIS, the
same dollar amount of ability to pay reliefis applied in al! pricing tiers.

. A $7.00 per acre-foot Restoration Charge is assumed in this analysis. A $6.50 per
acre-foot charge was used in the PEIS. The Friant surcharge was $7.00 per acre-
foot in both studies.

. There is no lower bound on the usage of CVP water. In the PEIS each subregion
was restricted to using at least the Tier 1 quantity of CVP supplies.

METHODOLOGY

Other than the differences listed above, the modeling approach and underlying data were the
same as used for the PEIS, The Central Valley Production Model (CVPM) was used in this
analysis, with modifications needed to assess the specific water pricing conditions proposed.
Table 1 shows the regions of the CVPM and the corresponding service areas. Groundwater
hydrology was not assessed as it was in the PEIS alternatives. Therefore, for purposes of
analysis, most tegions were assumed to have access to replacement groundwater if needed. Based
on groundwater hydrology as described in the PEIS, the following subregions are assumed to be
unable to replace any CVP water with groundwater on a long term basis: Shasta County
irrigation contractors (subregion 1), Coming Canal contractors (subregion 2}, and the Tehama-
Colusa service area (subregion 3B).

Water deliveries from the CVPIA Preferred Altemative were used (Reclamation CVPIA PEIS, -
1999). These deliveries were allocated on a yeazly basis into pricing tiers and categories
according to the rules described above. Weighted average (i.e., blended) prices were caleulated
for each year, with quantities in each tier and category based on the previous five years of
delivery, In any given year, the quantity and blended price of water depends on the 6-year
sequence leading up to and including the current year. Throughout this report the following
conventions are use: an Aversge rear represents the average 1922-1990 water delivery from the.
CVPIA Preferred Alternative (Reclamation CVPIA PEIS, 1999); a Wet year represents the .
average delivery for the period of 1967-1971 from the CVPIA Preferred Alternative; and a Dry
year is the average 1928-1934 delivery from The CVPIA Preferred Alternative. |

Agricuitural Land Use and Economics 2
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A total of nine water supply sequences are assessed in this analysis and compared to the CVPIA
Preferred Alternative:

Average-Average:  An average water year following a 5-year sequence of average years.

Wet-Average: An average water year following a 5-year sequence of wet years.
Dry-Average: An average water year following a 5-year sequence of dry years,
Average-Wet: A wet water year following a 5-year sequence of average years.
Wet-Wet: A wet water year following a 5-year sequence of wet years.
Dry-Wet: A wet water year following a 5-year sequence of dry years.
Average-Dry: A dry water year fol'lowing a S-year sequence of average years,
Wet-Dry: A dry water year following a 5-year sequence of wet years.
Dry-Dry: A dry water year following a S-year sequence of dry years,

'The CVP water rates used for each of the nine sequences described above and the CVPIA
Preferred Alternative ticred prices are shown in Table 3. Tables 4-12 show the available CVP
water service contract supplies by tier and the blended price for each of the 22 subregions under
the nine sequences proposed for the Long-Term Contract Renewal analysis.

Results are shown for each of the nine sequences presented as differences compared to the
CVPIA Preferred Alternative. When calenlating differences from the CVPIA Preferred

Alternative, sequences ending in an Average, Wet and Dry years are compared to the Average,
Wet and Dry year CVPIA Preferred Altemative results respectively.

IRRIGATED ACRES ’

Changes in irrigated acres from the Preferred Alternative ate summarized by region in Table 13,
A compilete list of changes by crop and subregion is provided as Table 17,

Both the Average-Average and Wet-Average scenarios show little difference from the Preferred
Alternative under the Average hydrology conditions. The Dry-Average sequence shows' a larger
reduction in irrigated acres almost-all of which comes from the Sacramento River region.
Compared to the Wet year Preferred Alternative results, there is a similar pattern for the three
Long-Term Contract Renewal sequences ending with Wet years, For all three of the Long Term:
Contract Renewal Sequences ending in a dry year there minimal increases in irrigated acreage
compared to the Dry year CPVIA Preferred Alternative results. Irrigated acres remain unchanged
under all nine sequences in the San Felipe Division.

The reduction in acreage in Average and Wet years preceded by a series of Dry years is a result
of higher CVP water costs, Since the quantity of Category 1 water is based on the average
deliveries of the preceding five years, the ghantity of water eligible for Category 1 classification
shrinks when a sustained drought is experienced. In an average or wet year follows a drought
period, water becomes available however a large portion is classified as Category 2 and is priced
at the full cost rate. This can be seen in Tables 6 and 9. When this relatively large block of full
cost water is incorporated into the blended water price, all CVP supplies become more ™
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expensive, and sometimes unaffordable. This result is not seen i the dry-dry sequence because
therea is not excess water that gets classified as Category 2. :

GROSS AND NET REVENUE

Gross revenue (value of production) impacts follow acreage impacts quite closely, and are shown
by region in Table 14. Compared to the Average Preferred Alternative, a small reduction of less
than 31 million is estimated for the Average-Average and Wet-Average scenarios, and a $39
miltion rediction is estimated in Dry-Average scenario. Gross revenue also declines compared to
the Wet Preferred Alternative with approximately $5 million reductions in Average and Wet
years and a larger reduction of $29.6 miltion in the Dry-Wet scenario. In dry years preceded by
all three hydrologic conditions, gross revenue is slightly higher when compared to the Preferred
Alternative Dry year results. There were no changes in gross revenue for the San Felipe Division
since there were no changes in irrigated acres compared to the CVPIA preferred Alternative, A
complete list of changes in gross revenue by crop and subregion is provided as Table 18,

Net revenue impacts are separated into five components; Fallowed land, Groundwater pumping
costs, Trrigation Costs, CVP water costs and higher crop prices. The CVP water cost component -
represents the impact to net revenue from changes in both the quantity of CVP water used and

the price of CVP water. Therefore when the blended CVP water price increases, farmers
frequently use less, and the net impact to the CVP water cost component can be positive even
when the water price is higher. Table 15 summarizes the net income impacts by component. A
negative entry in the table indicates a reduction in net revenue. A complete list of changes in net
income by component for cach subregion is provided as Table 19.

Relatively smail net income impacts are seen in all water supply sequences al the State level. The.
Average-Average sequence compared fo the Average year Preferred Alternative shows a decline
of $2 million in net revenue for ail of California, The Wet-Average scenario is estimated to have
a net increase of approximately $4 million and the Dry-Average sequence 3 decrease of $11
million,

The net revenue impact in wet years relative to the Preferred Alternative wet results show 4
pattern similar to the Average year resulis. Dry years preceded by a series of Average and Wet
years both show net decrease in revenue of about $4 million while the Dry-Dry sequence results
in a $8 million decrease in State wide net revenue relative the Preferred Altemative Dry results.

Notice that following a series of diy years, the net revenue component associated with crop
prices offen results in a positive impact to net revenue. This ocours becauise some subrogions are
forced to reduce acreage because of higher blended CVP water prices, tesulting in higher crop
pricos received for acreage that remains in production. Note also the positive impacts fo net '
sevenne due to CVP water cost following the dry condition, This oceurs because large amounts
of CVP water are no longer affordable and are not purchased. Frequently this increase in net
revenus is-offset by increases in groundwater pumping costs or reduction in net revenue from
land fallowing.

Agricultural Land Use and Economlcs 4
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There is a negative lmpa,ct to net revenue from irrigation costs in all three of the Central Valley
regions in each of the nine Long-Term Contract Renewal sequences, This impact is derived from
the irrigation efficiency improvements induced by higher CVP water prices in the Average year
sequences. The change in irrigation efficiency is carries through to the Wet and dry year
sequences because they are short mn analyses and imrigation technology is fixed in the short run.
The increase in imigation efficiency results in a reduction in the total water used in some
subregtons while irrigated acreage remains constant.

WATER USE

Table 16 summarizes water use changes by region. A complete list of chianges in CVP water use
and groundwater use by subregion is provided as Table 20. Water supplies other than CVP
project water and groundwater are unaffected and not shown, The San Joaquin River region and
most.of the sequences for the Sacramento River region show the typical response represented by
a shift away from CVP supplies to groundwater as CVP water becomes more expensive under
the new pricing schemes. The Tulare Lake region and wet years proceeded by a series of
Average and Wet years show what would be considered an atypical responses. In the Sacramento
River region when five years of Wet and Average conditions are followed by a wet year, the
modei predicts that both groundwater and CVP water use will decline relative to the Preferred
Altemnative Wet condition, The decrease in groundwater use is mostly attributed to subregion 3b.
In this subregion in a wet year coming out of a seties of Average or Wet years the blended price
is cheaper than the Preferred Alternative Tier 2 waler cost as well as the cost of pumping
groundwater. Therefore there is a shift away from groundwater to CVP supplies. In Average
years preceded by Average or Wet years, the subregion is prevented from shifting to CVP
because they are already using their full CVP supply.

In the Tulare Lake region there is a pattern of shifting from groundwater to CVP water that can
be attributed to subregions 17 and 18, These subregions shift because under the blended pricing
scheme the CVP water becomes cheaper than pumping groundwater; therefore they maximize
their CVP water use.

In average and wet years preceded by a series of dry years, there is a large decreass in CVP water
use in both the Sacramento and San Joaquin River regions. This is driven by the relatively high
cost of CVP supplies under these conditions. Since many subregions receive less water in dry

‘years, or the water falls into the higher tiers and it becomes unaffordable as the base from which

the blended price tier quantities is calculated shrinks. This sets up a condition where when an
Average or Wet year comes along, the additional water is classified as Category 2 and assessed

the full cost price. The CVP blended price is a weighted average of all CVP supplies therefore
the cost for all CVP water increases and the supplies often become unaffordable,

Agriculiural Land Use and Economics 5
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LOCALIZED IMPACTS

Certain subregions are substantially affected by the proposed water pricing.

The Tehama-Colusa service area is the most-affected region. Limited groundwater
avatlability and very high fisll-cost price relative to the value of water in
agricultural production result in almost 60,000 acres out of production in the Dry-
Average sequence and substantially higher cost for lands remaining in production.
This analysis shows a one-year snapshot for two conditions. Because water
pricing is based on historic delivery, a region {such as the Tehama-Colusa region)
may never be able to “buy its way” back out from a drought. Looked at overa
sequence of dry years such as 1928-34 or 1987-92, many or most of the districts

in this area could not survive as CVP contractors. )

The analysis predicts that the Delta subregion will make a complete switch to
groundwater supplies in all nine hydrologic sequences, assuming groundwater is
available in all parts of the service area.

The analysis estimates that the once an extended drought is experienced the Delta-
Mendota service area would switch from its CVP water service supply to
groundwater, assuming groundwater is available in all parts of the service arsa.

Westlands Water District and many of the Friant Unit contractors would likely
continue purchasing CVP water, but agricultural net revenue would decline '
substantially due to higher cost. Since these areas continue to purchase CVP
supplies in all coming out of drought conditions they would eventually build their
base deliveries up or "buy their way" back to pre-drought tier quantities and.
prices.

Agricultural Land Yse and Economics 6
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‘TABLE 1

CVPM SUBREGIONS AND DESCRIPTIONS

CVPM T T T
Subregion Description of Major Waler Users
CVP Users: Anderson Cottonwood, Clear Creek, Bella Vista, Sacramento River
1 miscellanecus users,
2 CVP Users: Corning Canal, Kirkwood, Tehema, Sacramento River, miscellansous
CVP Users: Gienn Colusa D, Provident, Princeton-Codora, Maxwell, and Colusa
3 Basin Drain MWC,
l Tehama Golusa Canal Service Atea. GVP Users: Ortand-Arois WD, most of Gounty of
3B Colusa, Davis, Dunnigan, Glide Kanawha, La Grande, Westside WD.
CVP Users; Princeton-Codora-Glenn, Celusa Irrigation Co., Mendian Farm WG,
H Pelger Mutual WC, Recl. Dist. 1004, Recl. Dist. 108, Robers Ditch, Sartain M.D.,
4 Sutter MWGC, Swinford Tract IC, Tisdale Irrigation, Sacramento River miscellaneous
5 Most Feather River Reglon riparian and appropriative users,
Yolo, Solanc Counties, CVP Users; Conaway Ranch, Sacramanto River miscellaneou
6 USers.
Sacramento Co. norlh of American River. CVP Users: Natomas Central MWC,
7 Sacramento River miscellaneous users, Pheasant Grove-Verona, San Juan Suburban.
| 8 Sacramento Co. south of American Biver, San Joaquin Co.
i g Delta Regions. CVP Users: Banta Carbona, West Side, Plainview.
“ Deita Mendota Canal, GVP Users: Pacheco, Del Pugnio, Hospital, Sunﬂowar, West
Stanisfaus, Mustang, Orestimba, Patterson, Foothill, San Luis WD, Broadview, Eagle
10 Field, Maercy Springs, Poot Exchange Contractors, Schedule || | water rights, more.
11____[Stanislaus River water rights: Modesto 1D, Oakdale 10, South San Joaquin 1D,
| 12 Turock ID. I
13 Merced 1D, CVP Users: Madera, Chowchilla, Gravely Ford. i
14 CVP Users: Westlands WD.
Tulare Laka Bad. CVP Usérs: Frasno Slough, James, Trencquility, Traction Ranch,
“ 15 Laguna, Real. Dist. 1606,
18 Eastem Frasno Go. GVP Users: frant-Ketn Ganal, Fresno ID Garfield, Intamational,
il 17 CVP Users: Friant-Kem Canal. Hills Valley, Tri-Valley Orangs Cove,
CVP Users: Friant-Kem Canal, County of Fresno, Lower Tule River D, Pixiey ID,
portion of Rag Guich, Ducer, County of Tulare, most of Delano Eadiman, Exefer,
Ivanhoe, Lewis Cr., Lindmore, Lindsay-Strathmors, Porterville, Sausalito,
18 Stone Corral, Tea Pot Dome, Terra Bella, Tulare,
19 Kam Co. SWP Sarvice Area.
20 CVP Users: Friant-Kem Canal. Shafter-Wasco, S. San Joaquin
21 GVP Users: Cross vajley Lanal, Fnant-Kem Canal. Arvin Edison.
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CVP WATER RATES USED IN PREFERRED'ALTERNATWE 3]

TABLE 3

CVYFM Tiered Water Raiaes used in the PEIS Preferred Alternative 1
Subregion Tier 1 Tier 2 Tier 3
1 5.0% 14.63 23.35
2 11.83 24.70 37.57
3 2.8 5.27 7.7
3B 17.16 36.23 55.29 |
4 5.32 7.63 9.93
5 4,53 8.87 9.40
| 6 4.53 6.82 9.11
7 . 563 8.83 11,03
8 4.53 7.30 0,66
9 28.54 i 35.26 41.95
10 33.46 40.02 46,57
1 NA NA N
12 NA NA/ N
13 33.65 39.40 4514
14 39.31 54,39 69,48
15 28,16 34.88 41,59
16 38.25 44.26 50.26
17 35,58 41,91 48.23
18 36.01 41.26 47.50
19 36.68 42.89 49,09
20 36.68 42,89 A9.09
21 35.40 42,01 48,62

NOTES!:

1. PEIS rates used pricing components from the 1994 imigation
Water Rates Manual, Restoration Charge of $6.60.

2. PEIS rates used regional estimates of payment capacity and allowed the

same ATP relief in all tiers.
3. Only Class 1 rates are shown for Friant Division. _iﬁr&aﬂt surchiage is $7.00 in all rates.
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TABLE 4

PROJECT WATER APPLIED BY PRICING TIERS
AVERAGE YEAR FOLLOWING AVERAGE 5-YEAR BASE CONDITION

Tier

CVPM Tier 2 Tler 3 l Category 2 | Blended
Subregion Price I‘
{1000 AF) ($/AF)
1 9.4 1.2 1.2 - 18 19.67
2 1.0 2.7 27 - $ 18.42
3 - - “ - NA
3B 1659.7 20.0 20.0 - % 19.39
4 - - “ - NA
E 5 16.0 2.0 2.0 - |8 21.35
15 - - - _ | NA
i 12.0 1.5 154%-. - 3 11.86
8 41.3 b.2 5.2 - $ 18.24
2] 225 2.8 2.8 - $ 33.89
-10 231.4 28.9 2.9 - $ 33.85
11 - p - R
12 - - - -
13 153.6 19.2 19.2 - s 34.04
14 5391 G7.4 67.4 - - 36.78
15 32.3 4.0 4.0 - |$ 8547
16 18.9 2.4 2.4 - $ 4237
17 a34.9 4.4 4.4 - [ 36.07
18 484.2 60.5 60,5 ~ 1§ 35691
19° 13.1 1.6 1.6 - $ 36.86
20 194.2 24.3 24.3 - $ 36.86
21 129.7 16.2 16.2 - $ 34.59
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Table 5

PROJECT WATER APPLIED BY PRICING TIERS

AVERAGE YEAR FOLLOWING WET (1967-71) BASE CONDITION

CVPM Tie,1 | Tier2 | Tler3 | Category2 | Blended
Subregion . Price
(1000 AF) ($7AF)
1 10.4 1.3 0.0 - 1% 1498
2 27.3 - - ~ |$ 1071
3 - - - - NA
3B 199.6 - - - |$ 1025
4 - - - - NA
5 16.6 21| 1,2 - 1% 2.18]
B - - - - NA
[ 7 12,0 1.8 15].. - [$ 1186
l 8 51,6 - - - |$ 1000
l ] 28.2 - - - 18 2478
10 289.2 - “ - 1% 3115
11 - - - - NA
12 - - - - NA
13 165.0 20.6 6.3 - 1% 8325
14 8738 - - - 18 3282
15 34.2 4.3 1.9 - I8 34355
1% 21.0 28] 0.1 - |$ 4122
17 37.8 4.7 1.0 - |$ 3515
18 523.8 65.5 156.9 - 1% 3473
19 165 0.8 | - - |% 3500
20 211.7 26.5 46 - & 8570
2i 1549 Z] R - | $ 32098
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Table 6

PROJECT WATER APPLIED BY PRICING TIERS

AVERAGE YEAR FOLLOWING DRY 5-YEAR BASE CONDITION

CVPM Tier { Tier 2 Tier3 | Category2 | Biended
Subreglon Price
{1000 AF) ($/AF).

1 10.8 1.0 - - 1% 1414

2 6.2 0.8 . 0.8 196[% 4066

It 3 - - - - NA

3B 40.2 5.0 5.0 149.3|$  58.15

4 - " - - NA

5 14.3. 1.8 1,8 2118 2177

& - . - - NA

7 12.0 15 15 1. - |$  11.86
8 20.2 25 2.5 263 |% 3038

9 9.2 1.1 1.9 16.71%  64.53

10 94.0 11.8 11.8 71718 4294

11 - - - - NA

it 12 - | - 1 - - NA
13 04,4 13,0 13.0 616|$ 3744

14 219.1 27.4 274 400,018 50,76

15 26.9 3.4 3.4 68]% 3810

16 137 ¢ 1.7 1.7 85|83 4532

17 24.5 3.4 <X} 13.1]$  3p.28

18 339.7 42.5 42.5 180615  39.16

] 19 87 1.1 1.1 561% 4121

i 20 133.9 16.7 16.7 753]|$ 40.85]

i 21 76.2 9.5 8.5 66818 __39.01]
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Table 7

PROJECT WATER APFLIED 8Y PRICING TIERS

WET YEAR FOLLOWING AVERAGE 5-YEAR BASE CONDITION

Tier 2

Blended

CVPM Tier ) Tier 3 Category 2
Subregion Price
(100D AF) (3/AF)
1 94 1.2 1.2 13| $ 23.91
2 219 27 2.7 041|% 29.55
3 - - - - NA
3B 150.7 20.0 20.0 E6.6|3 32.35
4 - - - - NA
5 18.0 2.0 2.0 06]3 21.52
6 - - - - NA|
7 12.0 1.5 1.5 |- - 3 31.86
8 41.3 52 52 2783 25.64
] 22.5 2.8 2.8 1901 $ 85,27
10 2314 28.9 28.9 1078 $ 38.01
11 - - - - NA
12 - - - - NA
13 153.6 18,2 19.2 1431 % 34.77
14 539.1 67.4 67.4 261218 4347
15 323 4.0 4.0 24 & 36.34
|I7 16 18.9 24 2.4 251 % 43,40
17 34.8 4.4 4.4 38 8 a36.92
18 4842 60.56 60.5 4961 % o6.57
19 13.1 1.6 1.6 301 % 38.84
20 194.2 24.3 24.3 21.9 _§_ 37.092
21 129.7 16.2 16.2 3519 36.33




PROJECT WATER BY PRICING TIERS

Table 8

WET YEAR FOLLOWING WET (1967-71) BASE CONDITION

CVPM Tier 1 Tier2 Ter3
Subregion Price
(1000 AF) ($/AF)
i 10.4 1.3 1.3 3 1967
2 2041, 3.7 3.7 $ 18.42
3 - - - NA
B 212.9 26.6 26.6 $ 19.39 ||
4 - - - NA.
i 5 16.6 2.4 2.1 $ 21,35
| 6 - < - NA
7 120 1.5 151. $ 11.86
8 ' B3.5 7.9 7.9 $ 15.24
g 38.5 4.8 4.8 $ 33.89
10 317, 39.7 30.7 3 33.851
1% - - - '
12 - - -
13 165.0 20.6 20.5
14 740.0. 92.5 92.5
15 34.2 4.3 43
16 21.0 2.6 2.6
17 379 4.7 4.7
18 523.8 £65.5 65.5
19 155 1.9 1.8
20 211.7 26.5 26.5
21 154.9 18.4 19.4
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Table 8

PROJECT WATER APPLIED BY PRICING TIERS
WET YEAR FOLLOWING DRY 5-YEAR BASE CONDITION

CVPM Tier 1 Tier 2 Tier3 | Category2 | Blended
Subregion Price
(1000 AF) {$/AF)
1 10.8 1.3 0.9 - $ 18.20
2 6.2 08 0.8 289 |3 52.83
3 - - - o | NA
3B 40,2 5.0 5.0 2159 | % 61,42
4 - - - = NA
5 14.3 1.8 1.8 2918% 21,92
6 - - - - NA
7 12.0 1.5 15]-, - 3 11.86
a 20.2 25 2.5 5411% 35,47
9 9.2 1.4 1.1 36718 73.22
10 84.0 11.8 11.8 279518 44.63
11 - - , - - NA
-12 - - - - NA
13 104.4 $3.0 13.0 7591% 37.94
14 2191 2741 - 274 6511183 53.36
15 2681 34 3.4 811% 3B.82
| 16 13.7 1.7 1.7 91§ 46.07
17 24.5 | 3.1 3.1 16818 39.88
18 330.7 42.5 42.5 23021 % 39.78
18 a7 1.1 1.1 851% 42.52
20 133.9 16.7 18.7 9721 % 41,58
21 76.2 ~ D5 8.6 9838 40.03
e ——————




PROJECT WATER APPLIED BY PRICING TIERS

Table 10

DRY YEAR FOLLOWING AVERAGE 5-YEAR BASE CONDITION

CVEM Tier 1 Tier2 Tier3 | Category2 | Blended
Subregion Price
{1000 AF) | __($/AF)
1 9.4 1.2 1.2 1718 25191
2 7.8 - . - 18wl
3 - - - - 1 NA
3B 50.3 - - - {$ 1025
4 « - - - NA
i 5 16,0 1.9 - - 1% 2090
| 8 - - - . NA
i 7 12.0 1.5 i.51. - |$ 1186
8 25.3 - - - 1% 1000
[ 11.5 - - - 1% 2479
10 117.5 - - - |$ 3115
11 . - - - NA
12 - - - - NA
13 130.4 - - - s 3218
14 273.9 - - - |$ 32g2
15 323 1.3 - - 1§ 3307
16 171 - - -~ |$ 4048
17 30.6 - . - |$ 3448
18 424.6 “ - - |$ 23383
19 10,8 - - - I$ 34580
20 167.4 . - - 1% 3458
21 95.3 - - - |$ 3270
s J
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Table 11

PROJECT WATER APPLIED BY PRICING TIERS
DRY YEAR FOLLOWING WET (1967-71) BASE CONDITION

“TCUPM Tler1 | Tier2 [ Tierd | Category2 | Blended
Subregion Price
' (1000 AF) : {$/AF)

1 10,4 1.3 1.3 0418 21,09
2 78 - - - 1% 10A

i 3 . - - - NA

| 3B 50.3. - - - % 1025
4 - - . - NA
5 166 12 - - |$ 2081
6 . - - - NA
7 32.0 1.5 151 - |1$ 1185
8 25.3 - . - |$ 1000
9 11.5. - - - |$ 2479
30 117.5 - - - | 335
14 . - - - NA
12 - - - - NA
13 130.4 - - - 1§ 3216
14 273.0 - - - 48 3262
15 33.6 - - - 5 327
16 17.3 . - - 8 4048
17 30.8 - - - $ 34.18
18 4246 - - - |8 3363
19 90.9 -1 - - |8 3458
20 167.4 - - - |8 2458
21 65.3 : - - |$ " 8270




Table 12

_ PROJECT WATER BY PRICING TIERS
DRY YEAR FOLLOWING DRY (1928-34) BASE CONDITION

CVPM Tier 1 Tier 2 Tierd | Category2z | Blended
Subregion Price
{1060 AF) ($/AF)
i 10.8 1.3 1.3 - |8 10867
2 6.2 0.8 0.6 - 1§ 1842
3 - - - - NA
38 40,2 5.0 5.0 o K 19.39
4 - - - . NA
3 14.3 1.8 1.8 - 1§ 3135
6 - - - - NA
7 12.0 15 151. - |§ 3ts8s
8 20.2 2.5 2.5 - I8 1524
9 9.2 1.1 1.1 - 18 3389
10 94.0 11,8 11.8 - |8 3385
11 - - . - NA
12 - - - - NA |
13 104.4 13.0 13.0 -~ |$ 3404
14 219.4 274 27.4 - 1% 3678
.15 26.5 3.4 3.4 - |8 3547
16 13.7 1.7 1.7 - |§ 4237
17 24.5 3.1 3.3 18 8807
18 339.7 425 42.5 - |$ 3569
i 19 8.7 1.3 1.1 - |$. 3686
1 20 133.9 16.7 16.7 - 1% 3686
I 21 76.2 85 8.5 - |$ B455
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SECTION 2
MUNICIPAL AND INDUSTRIAL WATER USE ECONOMICS
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SECTION 3
REGIONAL ECONOMICS



REGICNAL ECONOMICS

This analysis identifies the regional economic impacts of two out of the nine total Long Term
Conlract Renewal sequences; Average-Average, and Dry-Average. The regional economic
analysis is restricted to these sequences because they are the only sequenices that represent long-
run conditions. The Input-Output mode} used in the regional economic analysis assumes a long
nun equilibrium is reached, therefore it is inappropriate to model short run responses represented
by the Wet and Dry year conditions. While the Dry-Average sequence is not strictly a long:run
scenario, as described in the Agricultural and Land Use and Economics section, there are soime
regions that will be permanently impacted by a five year series of drought years. Because of this
the results can be considered long run. '

The assumptions and baseline data used in this analysis are the same as what was used in the
Preferred Alternative. Tables 23 and 24 show the results of the average-average sequence, Tables
25 and 26 the wet-average sequence, and Tables 27 and 28 the dry-average sequence. Tables 23,
25, and 27 present the impacts by economic sectors that are aggregations of SIC industries,
Tables 24, 26, and 28 present the regional economic impatts broken out by the source of the
impact including reduced agricultural output, change in farm net incomes, and changes in M&I
water costs. Note that regional econotnic impacts are not reported for the North Coast or the
Central and South Coast regions because the rolling five year average tiered pticing mechanism
has no impact on these regions,

AVERAGE YEAR FOLLOWING AVERAGE BASE CONDITION

Total impacts of the Average-Average scenario relative to the Preferred Alternative include
losses of about 120 jobs, $7.2 million in output, and $3.9 million in PoW income. Table 23
shows the employment, output and income effects on all sectors in each regional economy of the
long-term contract renewals. Most of the impacts are felt in the Manufacturing, Trade and
Services sectors. These impacts are derived from the impact to net income.

The economic impacts by region from each source can be scen in Table-24. Reduction in net
income resulting from changes in CVP water cost, groundwater pumping, irrigation costs and
changes in crop prices have the greatest impact at the statewide level,

DRY YEAR FOLLOWING AVERAGE BASE CONDITION

The total impacts o the State economy of the new pricing mechanism when coming out of
drought conditions relative the Preferred Alternative include losses of about 2,450 jobs, $206.2
milfion in output, and $93.1 million in PoW income. Table Z7 shows the employment, output
and income effects for each regional economy and the State 2s a whole broken out by the
impacted sectors,

Table 28 shows how each of the impact sources contribute to the total impact. The reduction in

agricultural output in the Sacramento River region relative to the Preferred Alternative dominates
the Statewide impact.

Reglonal Econcmics : 1
April 23, 2000
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TABLE 23

REGIONAL ECONOMIC IMPACTS ON ALL SECTORS FOR THE AVERAGE TO AVERAGE
SEQUENCE COMPARED TO THE PREFERRED ALTERNATIVE AVERAGE

Impacts on all. Sectors .
Employment (# of jobs) Output-($MM) PoW income ($MM)
Region Directly impacted Direct Total Direct Total Diract Total
Sacramento River
Agriculture
Reduced Quiput -10 20 -0.5 -1.2 0.2 0.
Reduced Net Income -20 =80 0.9 2.3 0.5 -1,
Total Agriculture -30 -B0 =14 3.5 0.7 -1.9
M&! Waler Costs 601 -130 3.9 -8.5 2.0 4.7
TOTAL 1)} 30 -1580 -5.3 -12.0 2.8 -5.68
San Joaquin River
riculture - 1.
Reduced Quiput 0 o -0.2 -0.3 0.1 0.2
Reduced Net Income 20 40 0.8 1.8 0.5 1
Total Agriculture 20 30 C.7 1.6 0.4 0.
MB84 Water Costs -80 150, 5.0 9.4 2.8 5.1
TOTAL 1 -50 ~120 -4.3 -7.9 2,2 ~-4.2]
Tulare Lake
Agriculture
i Reduced Cutput 0 G 0.0 0.0 0.0 0.
Reduced Net Income -50 ~-80 2.1 -4,1 -1.1 -2
Total Agriculture -50) -80 2.1 -4.1 -1,1 -2.
M&! Waler Costs 0 0 0.0 0.0} ©.0 0,
TOTAL 1/] 50 ~B0 2.1 -4.1 1.1 2
|Bay Area :
Agriculture
Reduced Qutput 0 0 0.0 0.0 0.0 0.
Reducad Net income 0 ~i0 0.2 -0.4 -0.1 -0,
otal Agriculture 0 ~10 -0.2 0.4 0.1 Q.
1IM&I Water Costs -80 -130 4.4 3.4 2.4 -B,
TOTAL 1/ -0 ~130] 4.6/ 8.8 2.5 -5
ECatifornia Total : :
Agriculture -
Reduced Cutput =10 20 .7 1.5 ©.3 -0
Reduced Net Income 50 =100 2.3 5.0 1.2 -2,
Tolal Agriculture -60 120 3.0 -B.5¢ . -4.B -3,
ME&] Water Cosls IJ =200 41 +13.3 274 7.0 ~15.1
TOTAL 1 260 -18.3 -33.9 -8.6 =18,

fhcte: {1} May difer from sum of slemeants r.jua to rounding.




TADLE 23

REGIONAL ECONOMIC IMPACY OF THE AVERAGE TO AYERAGE HYDROLOGIC SEQUENCE
COMPARED TO THE PREFERRED ALTERNATIVE AVERAGE YEAR CONDITIOM

Employment {# of jobs) Cutput {$MM) Po'W Incoma (SMI)
lon and Alfected Seclor | Ditect Total Direct Tatal Dlrect Tolal

-10 08 0.2

0 oy 00

0 02 00

-10 22 0.6

0 0.9 91

40 21 7

-0 2.8 05

20 28 05

0 07 0.1

0 00 0L

TOTALS -90 -12 2.8
¢ -0 01

e B X 0.6

0 0.1 0.0
-0 -t 0.2}

b 06 0.2

-10 A4 02

~10 21 Q.7

-30 22 9.7

0 0.3 0.1

] 0.9 o0

TOTALA 50 -1.9 2.2
o 09 o0

o 09 00

o 00 00

10 4.3 .4

o 0.0

-40 50 4.0 oY

0 o0 0.0

o -10 0.0 04

0 0.0 0.0

0 0.0 0.0

TOTALA %0 2.1 1.1
o 0.0 00

0 0.6 0.0

0 0.0 00

<10 1.2 04

0 0.3 D2

=20 0.8 05

-0 1.0 0.5

-20 1.1 0.7

o 02 0.1

0 0.0 00

TOTALN £0 48 25
-0 0.8 03

0| 0.1 0.0

o . 00 00

-30 4.7 1.6

-10 0.8 0.4

-110) 3.4 22

20 28 -1.8

<10 3.2 1.9

0 0.8 0.3

0 0.1 o4

TOTAL 260 163 2,6

le:ﬂ} May diifer from sum of slemants bacausa of rounding




Table 25

REGIORAL ECONOMIC IMPACT S ON ALL SECTORS FCR THE AVERAGE TO WET
SEQUENCE COMPARED TO THE PHEFERHED ALTERNATIVE AVERAGE

Impacts 6n all Sectors =1
Employment (¥ of jobs} Owput {(SMM) PoW incoms (MM}

Region Directly impacted Direct Total Direct “Total Direct Total

Sacramento Biver

Agriculture
Reduged Output 0 =10 0.4 0.8 0.2 -0.4]
Reduced Neot Income 30 50 1.0 25 0.5 1.4

olal Agricuilure 20 40 0.6 18 0.4 |

M&l Water Cosls _ -60 -1 SOI -3.9 -8.5 2.0

TOTAL 14 it -30 -3.3 5.7 1.6

San Joaquln River

gricultura Lo
r Reduced Output 8] 0 0,2 0.3 0.1
Reduced Net Incoma 100 170 3.7 B.1 21
Total Agriculture 00 160, 3.6 78 2.0
M&! Water Costs -BDH -153| -5.0 -9.4 2.8/
_ TOTAL 1/ 20 1 =14 1.6/ 0.6

Tulare Lake

Agricultura
Raduced Qulput 0 0 0.0 0.0 0.0
Reduced Net Income: -30 -40 -1.1 2.1 0.6

Total Agricutiure ~30 -40 -1.1 2.1 -0.8

M&I Water Costs 0 0 00 0.0 0.0

TOTAL 14 =30 -40 «1.1 A 0.6

iBay Area

Agriculture
Reduced Output 0 ol 0.0 0.0] 0.0
Reduced Net Income 0 0 0.4 0.2 0.0

Tolal Agricufture 0 0 -0.1 -0.2 0.0

IME1 Water Costs 50 ~130 4.4 9.4 2.4
_ TOTAL 1/ -60 -130 ~4.5 0.5 2.5

California Total :

Agriculture _ ;
Reduced Output 0 10 0.5 1.1 02 0.6
Reduced Net Income 100 180 3.6 8.4 2.0 4.7

Total Agriculture 100 170 3.0 7.3 1.7 4.2

M&3 Water Costs 200 410 -13.3 274 7.0 =15.1§

E TOTAL 14 =100} 240 -10.3 =201 -5.3 =11.0¢




TABLE 26

REGIONAL ECONOMIC IMPACT OF THE AVERAGE TO WET. HYDROLOGIC SEQUENCE
COMPARED TO THE PREFERRED ALTERNATIVE AVERAGE YEAR CONDITION

Employment (# of jobs) I_ Cariput {$MM) PoW income {$MM)
Elon and Atlected SectoriDirect Total Direct Total Diract Tolal
0 -1 2 —0'.3! 13
0 0] £.0 0.0 040
0 0 0.0 0.1 0.0
[ 10 £.7] 0.9 0.2
t 0.2 0.6 0.9
o -t 0.2 Q.7 0.0
B 1 20 08 1.8 0.5
20 40 0.9 4 0.6
0 0 0.2 4.5 0.1
_ 0 0 0.0 0.0
TOTALHM -40 80 6.7 1,6
o 0 02 09
¢ L+ O] - 0.0
0 L | I 0.0
10 10 0.8 0.3
0 O -4 0.2
&0 60| 1.1 .8
=10 =10 A8 AT
=30 -30 -1, LT
{0 0 0,2 1
[ Q 0.0 c.0
TOTALN 20 1 1.6 {5
0 9] 0.0 2.0 0.0
Q Q 0.0 0.0
0 0 0.0 0.0
! «10 05 0.2
0.0 0.0
20 -3 O8] 4
o 0 0.0 00
0 -10 04 0.0
0 i 0.0 0.0
0 o A0 0.0
TOTALA =30 40 1.4 0.6
Bay Aroa
rics., Fret., Fish, Q 0.0 0.0
Indng 0 a0 0.0
Construction L 0.0 0.0
arsalacturing 10, 1.2 0.4
TCU 0 {3 0.2
Tade 20 -D.EW 0.5
FIRE -10 A0 -0.B;
Sondces 20 1.1 .7
Govemment 3] 0.2] 0.5
s 0 2.0 0.0
TOTALA] &0 4.5 2.5
Calitornia Total
Agrie., Fret., Fish, 0 - DA £.7 0.2
Mining o L 0.1 0.1 0.0
Construction ¥ Lt 0.0 0.3 0.0
Marulaciuring 10 -10 4.3 ¥ 0.5
TCW 10 -1 ' 0.8 -1 0.4
(Trade 20/ 2 4.5 <18 4.1
FIRE =20 o A ~5.5] 1.5
[Sanices =10 130 -3.2 5.9 -1.9
jGovemment o - -10 0.6 1. 0.3
Misa 0 0 0.1 04 Q.4
TOTALA =100 ~250 -10.5 2.1 5.3
Notai(1) May differ from sum of elemaits bécause of rounding




TABLE 27

REGIONAL ECONOMIC IMPACTS ON ALL SECTORS FOR THE AVERAGE TO DRY
SEQUENCE COMPARED TO THE PREFERRED ALTERNATIVE AVERAGE

=
Impacts on all Sectors
Employment {# of jobs) | Output ($MM) PoW Incoms {($MM)
_I_%_qglon Direr.lly Impacted Direct Total Direct Total Diract Total
Sacramento Rlver
Agriculture
Reduced Cutput Briiy) <2240 -92.1 ~194.5 -308
Reduced Net Income 130! 240' 4.7 -12.41 2.6
Total Agricuiture 570 2000 -B7.4 -182.1 -28.2
Ml Water Costs B0 -140 0.4 -0.9 -0,2
_ TOTAL 11 6530 <2140 ~51.8 -191.6 «30.5
SanJoaguin River
griculiure .t
Reduced Outpt -10 -20 0.7 -1.5 -0.3
Reduced Nat Income -140 -240 5.4 -11.7 -3.0
otal Agricullura -150 270 6.1 132 -3.3
M&| Water Costs -B0 ~150I 0.0 0.0 00
TOTAL 1} -230 420 -11.0 ~22.7 5.9
Tulare Lake :
Agricultiire .
Reduced Output 0 -10 0.2 -0.5 -0 -0.2
Reduced Net Income -0 170 <36 7.4 1.8 ~3.8
Total Agriculture ~100 -17¢ 3.8 -71.6 2.0 -4,
MA&! Water Costs 0 0 0.0 o.or 0.0 Dﬂ
TOTAL ¥ ~100 -170 -4.4 8.8 2.3 -A.6
Bay Area
Agriculture
Reduced Culput 0 0 0.0 0.0 0.0]
Raduced Net Ingomea ~10 -20 0.6 1.4 0.3
otal Agriculture -10/ -20 Q0.6 ~§.4 0.3
M&l Water Costs -60 130 -0.5 1.4 0.3
. TOTAL 1/, 70 «150 =5.0 -10.8 2.6
California Total
Agriculture
Heduced Qutput 710 2270 -93.0 -198.56 -31.2
Reduced Nét Income -120 -190 -4.8 7.8 C2.6
otal Agrculture B30 - -97.8 -204.3 +33.8
M&I Water Costs 200 ~420 -0.1 -1.9 0.5
TOTAL 1A =5030 -288 -112.2 -233.8 ~41.4




TAGLE 25

RESIONAL ECONDMIC MPACT OF THE AVERAGE TO DRY HYDROLOGIG SEQUENCE
COMPARED TO THE PREFERRED ALTERMATIVE AYERAGE YEAR CONDITIOM

Employment (A of jobs) | OUtput (SMM) | FOW Incom (6MM)
o and Aflectsd Sector [Direet Totad §Rlrect. Total |Cirect Tosal
Sacramento Rliver
Agric., Frst., Figh -450] ~28.1 13.4
[ 0.0 0.0
Consiruction v, .0 0.0
Manufaciuring -230) £4.9 -6
o] 0.2 0.1
a) 16 1.2
=104 B .5
T 20 1.0 -0.84
Govarnment 1] 0.2 0.1
o 20 0.0
TOTALM =530 -91.8( <305
an Joatjuln Rivar
rig., Fest., Fish, -0 0.5 0.4 -0,
4] 0.1 00} 0.
rontlon Q 0.0 0.0 -0.1
Manufactusing <30 3.8 1.4 -1,
0 0.3 0.2 0.6
-14D, 3.8 24 3.
10 -1.1 0.7 -2
<30 -1.2 0.7 -,
Govamnment 0 .2 0.4 -,
iz 0 0.0 0.0 £
“FTOTALN -230 ~11.0 5.0 ~12,
Tulare Lake :
\Agric., Fret,, Figh, - 0 -1 0.3 0.1
X O 0.0 0.0
0 0| 0.0 0.0
Manutasturing =20 20 2.1 4.7
0 : 0.0 0.0]
80 AN 2.1 1.8
0 -0 1] 0.0
0 ~30) 0.0 6.0
< [« 0.0 0.0
0; L] 0.0 0.0
TOTALH -100 <170 &4 -2.4
gric,, Frst., Fish. o 00 A} 00
0 00 0.0 0.0
0 Q 0.0 0.1 0.0
Marufacturing A0 «1 14 2.2 05
0 =10 £.3 08 0.2
-30 50 1.4 -2.01 0.7
=10 20 -1.0 2.4 0.5
20 ] 1.4 2.8 £.7
0 02 0.3 .1
o 0.0 LKy o
TOTALH 10 501 1.8 24
Callformia Total
o, Frst., Fish, AT a2 -13.9
) 0 0% o8
1 o 0.0 oﬂ
Manufacturing =230/ <7221 <19
-10 08 A4
-170 G4 3.3
20 2.9 1.8
<f0 3.3 -20
[+] 0.6 03
0 A 0.1
TOTALN -1030] 2.2 41.4

Nota:[ﬂ May differ fvm sum of elemends becansa of reunding






