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5 Basin Management Plan Strategies
The previous draft BMP 2000 contained a recommended Basin Management Plan for balancing the basin
and eliminating seawater intrusion. However, public review of that draft document indicated the need to
more fully assess the merits of alternative management options, particularly those strategies that
incorporate local supply options.
This section presents four alternative Basin Management strategies that incorporate a range of feasible
local supply options that were identified and evaluated in Section 4. These alternatives are:
•

BMP 2000 Alternative. This strategy is similar to the one identified in the draft BMP 2000
document published in May 2000. Modifications to this Alternative between the BMP 2000
document and this Draft Revised BMP were limited to updating individual cost estimates.

•

Local-Only Alternative. This strategy demonstrates the costs and implications associated with
developing only local water supplies and storage projects within the Pajaro basin. The LocalOnly Alternative was developed based on recommendations from local stakeholders, and
information about this alternative is extracted from Local-Only Water Supply Alternative
Evaluation (RMC, May 2001).

•

Modified Local Alternative. This strategy builds upon the projects that comprise the LocalOnly Alternative and maximizes potentially feasible local projects. It supplements the local
projects with the minimum quantity of imported water needed to balance supply with current
demand. The concept behind this alternative was developed based on recommendations from
local stakeholders.

•

Modified BMP 2000 Alternative. This strategy presents a potential modification of the BMP
2000 alternative that reduces the size of the import pipeline. The size reduction is brought through
in-basin storage with groundwater injection/extraction and elimination of the inland distribution
system. Other project components were also modified from the original BMP 2000 alternative to
maximize their cost effectiveness.

Table 5-1 compares the four alternatives in terms of which projects they involve and what issues may be
associated with their implementation.
A description, cost estimate, map, operational strategies, requirements for meeting anticipated future
agricultural and urban increases in water demand, and a discussion of each alternative is provided in the
following sections.
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Table 5-1: Comparison of Alternatives
BMP
2000

LocalOnly

Modified

Local

Modified
BMP

5,000 AF Water
Conservation

♦

♦

♦

♦

Requires 5,000 AFY of water conservation.

Harkins Slough Project

♦

♦

♦

♦

Construction of diversion and recharge basin
is complete.

Coastal Distribution
System

♦

♦

♦

♦

Necessary to eliminate coastal pumping to
maximize groundwater yield.

♦

Blending facility required to meet water
quality requirements; additional permits
required.

Project

Recycled Water Project
(4,000 AFY)

♦

Recycled Water Project

Recycled Water Project

Protests from DFG; additional studies
requested by NMFS.

♦

Watsonville Slough
Project

♦

College Lake Project
Expanded College Lake
Project

60” Import Water Project

Blending facility required to meet water
quality requirements; additional permits
required; additional treatment for recharge of
recycled water.

♦

(7,700 AFY)
Murphy Crossing Project

♦

Water rights permit; restoration of the slough
probably required.

♦

Protests by DFG and NMFS; water rights
permit required.
Same issues as above two projects; plus water
rights permit required for Corralitos Creek.
Injection may require reverse osmosis
treatment.

♦

Implementation requires resolution of
Measures D and K and acquisition of CVP
contracts.

♦
♦

54” Import Water Project

♦

42” Import Water Project
Additional 5,000 AFY
Water Conservation via
Land Fallowing

Blending facility required to meet water
quality requirements; additional permits
required; additional treatment for recharge of
recycled water.

♦

(6,000 AFY)

Issues and Comments

♦

Implementation requires resolution of
Measures D and K and acquisition of CVP
contracts; requires filtration for injection.
Implementation requires resolution of
Measures D and K and acquisition of CVP
contracts; requires filtration for injection.
Requires the equivalent of 2,200 acres of
basin-wide land fallowing, or approximately
800 to 1,000 acres of fallowing near the coast.

Bolsa de San Cayetano
Project

Significant seismic, environmental and cost
issues eliminated this component.

Seawater Desalination

Permitting difficulties for disposal of brine;
cost-prohibitive.

Note: See Sections 5.1 – 5.4 for additional information about data contained in Table 5-1.
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5.1 BMP 2000 Alternative
The BMP 2000 included a recommended alternative that incorporated imported CVP water to supplement
locally developed supplies to eliminate seawater intrusion and balance the basin, without regard to the
location of the water source. This strategy identified the following projects as components of the
recommended BMP 2000 alternative:
•
•
•
•
•
•

Coastal Distribution System;
Conservation: 7-year plan (5,000 AFY);
Harkins Slough with Harkins Slough Recharge Basin with Supplemental Wells and Connections
(1,100 AFY);
Murphy Crossing with Recharge Basins (1,600 AFY);
Recycled Water (4,000 AFY); and
60-inch Import Water Project with Inland Distribution System and Supplemental Wells (10,300
AFY).

A map of the BMP 2000 facilities is shown in Figure 5-1. The BMP 2000 Alternative was created in
order to meet current urban and agricultural demand of 71,500 AFY and eliminate seawater intrusion.
The current BMP 2000 Alternative would fully meet existing demand conditions, but would not provide
any additional supply necessary to meet future demands.
With existing supplies from the Corralitos Creek Filter Plant and other surface water diversions, the total
groundwater demand is reduced to approximately 69,000 AFY. The implementation of the agriculture
and urban water conservation program will further reduce the total groundwater demand to 64,000 AFY.
As previously discussed in Section 2.8.2, the basin sustainable yield assuming coastal pumping reductions
and an extremely dependable supplemental supply is 48,000 AFY. However, when supplemental
supplies are hydrologically dependent, the basin sustainable yield deceases as groundwater pumping is
increased to meet demand during drought or below normal years. Due to the hydrologic dependency of
the BMP 2000 Alternative water supply projects, the sustainable yield of the groundwater basin following
implementation of the BMP 2000 alternative is estimated to be approximately 47,000 AFY.
With development of recycled water, Murphy Crossing, and Harkins Slough local supplies, the estimated
average annual delivered CVP water required to balance the basin is 10,300 AF. Assuming an average
CVP annual delivery of 60% of contract entitlement, the PVWMA will need to secure water contracts for
approximately 17,200 AFY to meet this need. Total supplemental yield of the capital projects associated
with this alternative were estimated to be approximately 17,000 AFY, representing a total sustainable
yield for all supplies of 64,000 AFY.
Although 17,000 AFY is the total quantity of supplemental supply required to balance the basin,
approximately 18,500 AFY of water must be delivered to the CDS in order to develop a hydrostatic
barrier resulting in sustainable groundwater pumping of 47,000 AFY. Therefore, on average at least
1,500 AFY would be pumped from supplemental wells east of Highway 1 and delivered to the CDS.
In addition to providing in-lieu recharge and storage of water in the groundwater aquifer, the IDS also
provides the benefit of supplying higher quality water to inland farmers that presently irrigate with lower
quality water.
The water balance objective for this alternative is summarized in Table 5-2.
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Table 5-2: BMP 2000 Alternative Water Balance Objective
Water Demand Objective
Current Agricultural
Current Urban
Total Demand
Corralitos Creek Filter Plant
Other Surface Water Diversions
Remaining Demanda
Future Agricultural and Urban Water Conservation
Total Demand Objective

AFY
59,300
12,200
71,500
(1,100)
(1,000)
69,000 (rounded)
(5,000)
64,000

Water Supply Objective
Existing Basin Sustainable Yield
24,000
Increase in Sustainable Yield due to Coastal Pumping Management
23,000
Murphy Crossing with Murphy Crossing Recharge Basin
1,600
Harkins Slough with Harkins Slough Recharge Basin
1,100
Recycled Water
4,000
Import Water Project
10,300
Total Supply Objective
64,000
Footnotes:
a. Values rounded to two significant figures or to the nearest thousand to represent the values significant accuracy.

The locations of the supplemental wells have yet to be identified, but are anticipated to be in an area
adjacent to the Import Pipeline between Highway 1 and Allison Road. Conservation measures included
in the BMP 2000 Recommended Alternative would be at levels identified in the WC 2000. The water
quality objective is also consistent with the CCRWQCB Basin Plan water quality criteria identified in
Section 2. No out-of-basin storage of water is included in this alternative, although it could be
incorporated if determined to be cost-effective.
Operational Strategy:
A flow schematic for the BMP 2000 alternative is shown in Figure 5-2.
CVP water would be the major source water supply, and would be conveyed from the Santa Clara
Conduit to the CDS and IDS for direct use. Water from the CVP would be combined with water
extracted from the Murphy Crossing recharge basin and direct Pajaro River diversions to supply the IDS.
Supplying the IDS with supplemental water supplies results in in-lieu recharge of the basin, and a
reduction in groundwater pumping. In the CDS, CVP water would be blended with recycled water at a
blending facility located near the intersection of Highway 1 and the Pajaro River, prior to distribution.
Water extracted from the Harkins Slough Recharge Basin would be blended within the San Andreas
portion of the CDS. CDS deliveries provide a basis for stopping agricultural pumping along the coast to
assist in the creation of the coastal hydrostatic barrier.

Pajaro River
Harkins Slough
Extraction
Wells

In Basin
Water Banking
(In Lieu Recharge)
Santa Clara Conduit

1,600 AFY

To CDS
Harkins Slough
Recharge Basin

To IDS

1,100 AFY

Extraction
Wells
Filtration
Facility

Murphy Crossing
Diversion

Watsonville Slough
Harkins Slough
Diversion

Design Capacity = 75 cfs
To Inland
Distribution System

10,300 AFY CVP
Annual Average

60-inch Import Pipeline

Supplemental Wells

To CDS
4,000 AFY Direct Use

Watsonville Wastewater
Treatment Facility
4,000 AFY

BMP 2000 Water Supply Sources
Water Source

Usage of BMP 2000 Water
Use/Storage
Direct Use
Percolation Ponds & Recovery
Total

AFY
14,300
2,700
17,000

Recycled Water
Harkins Slough
Murphy Crossing
CVP - Import Water
Total

Yield, AFY
4,000
1,100
1,600
10,300
17,000

Figure 5-2. BMP 2000 Schematic
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During a normal rainfall year, farmers in the CDS would receive a blend of CVP, Murphy Crossing, and
recycled water, with farmers in the Dunes area receiving the Harkins Slough Project water in addition to
the blended supply. Supplemental wells would be utilized to meet peak day demands. Farmers in the
IDS would receive a blend of Murphy Crossing and CVP water, supplemented by groundwater to meet
peak day demands.
During a below-normal rainfall year, inland farmers would only receive water from the import pipeline
after the CDS demands had been accounted for. As a result, inland farmers on the IDS would be required
to maintain their on-site wells for use as a backup supply. Farmers receiving water from the CDS would
be supplied water from supplemental wells during dry years in order to maintain the coastal hydrostatic
barrier. The quantity of water conveyed to the CDS by supplemental wells would be the difference
between CDS demand and available supplies from CVP, Murphy Crossing extraction, recycled water and
Harkins Slough extraction.
During an above-normal year of CVP deliveries, both the CDS and IDS would be operated similar to a
normal year. However, it is anticipated that the additional water supplies would be utilized by increased
numbers of IDS farmers, resulting in increased in-lieu recharge in the inland portion of the groundwater
basin. Less water would be pumped from the supplemental wells in order to maximize use of imported
water supplies and maximize water stored in the inland and coastal groundwater basins.
Cost Estimate:
The BMP 2000 alternative relies mainly on imported and recycled water supplies. A significant portion
of the cost is associated with construction of the Import Pipeline and associated facilities, and purchase of
CVP contracts. The cost of the contract is estimated to be $1,300 per AF of firm contract supply, based
on the cost of the Mercy Springs contract assignment, as described in Section 4.12. The cost of 10,300
AF average annual CVP water supplies is estimated to be $13.4 million.
The cost of the CVP contract is included in the cost of the 60-inch Import Water Project with IDS. In
addition, the $117.4 million for the 60-inch Import Water Project with IDS includes costs for
supplemental wells needed to meet peak demand and to supply additional water during drought years.
The cost estimate contained in Table 5-3 includes the same projects identified in the BMP 2000, but with
cost estimates updated to Spring 2001. The updated costs reflect the result of bid estimates received for
the Harkins Slough Project and additional information collected between the distribution of the Draft
BMP 2000 and this document. Actual implementation costs may vary from the costs shown due to
scheduling, design modifications or other actions.
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Table 5-3: BMP 2000 Alternative Cost Estimate
Project Element
Coastal Distribution System
Conservation (7-year)
Harkins Slough Project with Harkins Slough Recharge Basin
Murphy Crossing with Recharge Basins
Recycled Water Project (4,000 AFY)
60-inch Import Water Project with Inland Distribution System, CVP contract purchase
and Supplemental Wells
Subtotal
Financial & Bond Sale Cost @ 1.0%
Recycled Water Grant (Title XVI)
Total Capital Cost
Annualized Capital Cost at 6% for 30 years
Annual O & M Costs
Total Annual Cost
Income from PVWMA Delivery Charges on Customers Receiving Delivered Water @ $92
per AF (18,500 AFY)
Adjusted Total Annual Cost
Combined Sustainable Yield (AFY)
Cost per AF ($/AF)a
PVWMA Delivery Charge for Customers Receiving Delivered Water ($/AF)
Cost per AF plus PVWMA Delivery Charge for Customers Receiving Delivered
Water ($/AF)
Footnotes:
a. Cost to growers pumping from the groundwater basin.

($ Millions)
$34.4
$1.7
$6.6
$6.6
$19.2
$117.4
$185.8
$1.9
$(20.0)
$167.6
$12.2
$4.4
$16.6
$1.7
$14.9
64,000
$233
$92
$325

Notes:
1. Spring 2001 construction costs.
2. Capital Recovery Factor (A/P) for 6% at 30 years is 0.07265.
3. Cost estimates include a Construction Contingency of 20%, Engineering/Legal/Admin/Permits Contingency of 17.5%, and
Environmental and Permitting Contingency of 5%.
4. Cost per AF shown assumes (total annual costs minus total annual avoided cost of pumping) divided by combined
sustainable yield.

Future conditions (2040 Demand):
In order to meet potential future increases in agricultural and urban water use, an additional 9,000 AFY
(3,900 AFY of urban demand, plus 5,100 AFY of agricultural demand) of supplies must be identified and
secured for development to occur. Local supply options to meet this demand could include College Lake,
Watsonville Slough, and expanded recycled water use. However, the most cost-effective alternative
would be an increase in the amount of imported CVP water. This would require purchase of additional
CVP supplies and expansion or maximization of the existing coastal or inland distribution systems. It is
also expected that this will increase the required number of supplemental wells, particularly if water
deliveries from CVP average 60% of the CVP contract entitlement. It is not expected that an increase in
CVP deliveries would require additional pumping (CH2M Hill, 1997).
Although expanded conveyance, distribution and supply facilities are required to meet future demands,
these facilities have not been quantified in detail. For estimation purposes, it was assumed that the unit
cost of these additional facilities would be similar to the unit costs of facilities evaluated in this document.
The cost for increased distribution service area was based on the CDS cost estimate, assuming a similar
$/AFY unit cost. The number of additional supplemental wells was assumed based on the percent
increase in CVP contract entitlement. Preliminary cost estimates for these facilities are summarized in
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Table 5-4. It should be noted that expansion of the water delivery capabilities would be incremental in
nature, and would staged to respond to increased demands on as as-needed basis.
Table 5-4: Additional Facilities Required to Meet 2040 Agricultural and Urban
Demand
Item

Quantity

Loaded Unit Cost

Cost ($ Millions)

CVP Contract
9,000 AFY
$1,300/AFY
$11.7
Increased Distributiona
9,000 AFY
$1,860/AFY
$16.7
Increased Supplemental
8 wells
$530,000/well
$4.2
Wellsb
Total Capital Cost
$32.6
Footnotes:
a. Unit cost estimate based on construction of a $34.4 million CDS serving 18,500 AFY.
b. The number of additional wells was based on a linear estimate assuming 15 wells to supply approximately half of the peak
hour demand for an 18,500 AFY CDS. No additional wells are provided for reliability. Loaded unit cost for supplemental
wells includes filtration treatment, pipelines, well, and land purchase of 1 acre. Estimates also include 20% contingency,
17.5% engr/legal/admin/permitting, and 5% environmental and permitting contingency.

Key Points and Implementation Issues:
Presented below is a summary of key points and implementation issues regarding this alternative:
•

Utilization of the IDS for in-lieu groundwater banking and delivery of CVP water will improve water
quality to many farmers in the inland portion of the basin. Numerous farmers in this area pump
groundwater with TDS concentrations above 900 mg/L. Supplementing this source with CVP water
would be expected to improve crop yield and soil drainage as well as increase groundwater levels.

•

In addition to pumping benefits previously discussed, the 60-inch import pipeline with a maximum
flow rate of 75 cfs provides sufficient flexibility in the event additional water supplies are required.

•

Rights to water from a Pajaro River diversion at Murphy Crossing have yet to be obtained, and were
challenged by DFG.

•

Harkins Slough supplemental wells and connections will provide peaking supply for the distribution
system until additional supplemental supplies can be developed. Once these supplies are developed,
these wells would continue to provide peaking supply for the entire CDS.
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5.2 Local-Only Alternative
The objective of the Local-Only Alternative (LOA) is to eliminate seawater intrusion through the
implementation of local water supply projects and demand management measures, without importation of
water from outside the basin. Demand management measures include high levels of conservation above
those identified in WC 2000.
In developing the LOA, it was recognized that the overall quality of water supplied to growers would be
less than the identified objectives, since a higher portion of the overall water supply is composed of
recycled water. Therefore, the identified water quality objectives were not adopted as an objective of this
alternative. Instead, the general aim of the LOA is to provide water quality that avoids a significant level
of impact to agricultural production.
The LOA includes the following water supply projects and demand management plan:
•
•
•
•
•
•

Coastal Distribution System;
Conservation: 7-year plan (5,000 AFY);
Additional Conservation (5,000 AFY);
Expanded College Lake with Pinto Lake, Corralitos Creek, Harkins Slough, and Watsonville Slough
Diversions, and Aquifer Storage and Recovery (6,700 AFY);
Recycled Water Project with Harkins Slough and North Dunes Recharge Basin (7,700 AFY); and
Land Fallowing (Achieved with annual agriculture land leases of 2,200 acres basin-wide.)

The proposed location of these facilities is shown in Figure 5-3.
The Local-Only Alternative would maximize the use of recycled water by constructing an additional
percolation basin as well as use of the Harkins Slough recharge basin for seasonal storage of recycled
water. The proposed North Dunes recharge basin and injection/extraction wells would be located
approximately 1,500 ft southwest of the intersection of Sunset Beach Road and San Andreas Road. This
would allow use of approximately 7,700 AF of annual recycled water for irrigation in the Pajaro Valley.
The total yield of the Expanded College Lake Project with supplemental elements was estimated to be
6,700 AFY based on hydrologic analyses completed by the PVWMA, providing a total additional supply
of approximately 14,400 AFY.
Additional conservation of 5,000 AFY was then assumed, increasing total agricultural and urban water
conservation to 10,000 AFY (9,000 AFY agricultural and 1,000 AFY urban conservation) or
approximately 14% of current overall PVWMA demands. The combined conservation is summarized in
Table 5-5. Water use factors for various agricultural crops were reduced to account for either increased
conservation or reduction in number of crop rotations. Modeling of the alternative was then completed
with the PVIGSM to determine sustainable groundwater basin yield.
The Local-Only Alternative was modeled with the PVIGSM utilizing the local water supply projects that
produce an average yield of 14,400 AFY, with conservation and no land fallowing. PVIGSM results
from this scenario showed significant basin imbalance and seawater intrusion resulting from insufficient
water supplies, reduced infiltration of surface water supplies, and the impact of hydrologic conditions on
surface water supplies. As a result, demand management techniques above those modeled, such as those
identified in Section 3, were required to bring the basin into balance and eliminate seawater intrusion.
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A second model run was utilized to determine the required level of land fallowing necessary to meet these
objectives. Based on modeling iterations, the LOA would require the equivalent of 2,200 acres of basinwide agricultural land fallowing in addition to the assumed 14% conservation within the PVWMA service
area in order to balance the basin. This land fallowing reduces the overall basin water demand by
approximately 3,000 AFY. Modeling input assumptions are summarized in Table 5-5.
Table 5-5: PVIGSM Modeling Input to Achieve Basin Balance for LOA
Item

Assumption

Total Agricultural & Urban Conservation
10,000 or 14% (of Current Water Use)
Agricultural Land Fallowinga
2,200 acres
Footnotes:
a. The reduction in water demand due to land fallowing is in addition to other water conservation.
Notes:
1. The PVIGSM model assumes this result to be equivalent to 14,400 AFY from the hydrologic model. PVIGSM intricacies
limit the input of the exact value.

As previously discussed in Section 2.8.2, the basin sustainable yield assuming coastal pumping reductions
and an extremely dependable supplemental supply is 48,000 AFY. However, when supplemental
supplies are hydrologically dependent, the basin sustainable yield deceases as groundwater pumping
during drought or below normal years is increased to meet demand. Due to the hydrologic dependency of
local surface water supplies, coupled with the low yield of supplemental supplies, the sustainable
groundwater yield for the LOA has been estimated to be 42,000 AFY. Including demand management
measures and the supplemental supply yield associated with the LOA, the supply and demand in the
PVWMA boundary would be balanced at 56,000 AFY.
This sustainable yield estimate is based on the anticipated reliability of the various supplies, creation of
the hydrostatic barrier and modeling assumptions. With development of the Recycled Water Project, the
Harkins Slough and North Dunes Recharge Basins, and the Expanded College Lake Project, the total
yield of the capital projects associated with this alternative was estimated to be approximately 14,400
AFY. This represents a total sustainable yield for all supplies of 56,000 AFY. The water balance
objective for this alternative is summarized in Table 5-6.
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Table 5-6: LOA Water Balance Objective
Water Demand Objective
Current Agricultural
Current Urban
Total Demand
Corralitos Creek Filter Plant
Other Surface Water Diversions
Remaining Demanda
Future Agricultural and Urban Water Conservation (WC 2000)
Additional Water Conservation
Land Leases – Average Water Demand Mitigated
Total Demand Objective

AFY
59,300
12,200
71,500
1,100
1,000
69,000 (rounded)
(5,000)
(5,000)
(3,000)
56,000

Water Supply Objective
Existing Basin Sustainable Yield
24,000
Increase in Sustainable Yield due to Coastal Pumping Management, demand
18,000
management, and land fallowing
Expanded College Lake with Pinto Lake, Corralitos Creek, Harkins Slough,
6,700
and Watsonville Slough Diversions, and ASR
Recycled Water Project with Harkins Slough and North Dunes Recharge Basin
7,700
Total Supply Objectivea
56,000 (rounded)
Footnotes:
a. Values rounded to two significant figures or to the nearest thousand to represent the values significant accuracy.

Operational Strategy:
A flow schematic for the LOA is shown in Figure 5-4.
Operationally, the Local-Only Alternative would maximize recycled water use, and at times will deliver
up to 100% recycled water, which would result in TDS concentrations of up to 900 mg/L. This scenario
is most likely during the beginning and end of the irrigation season. During these periods, water demands
are nearly equal to the recycled water flow that is not directed to storage, and recycled water will
comprise the entire water supply in many areas. The recycled water facility produces a daily average
supply of 7 million gallons per day (RMC, May 2001). On an annual basis, local farmers would directly
use approximately 3,000 AF of this water.
During low demand periods, nearly the entire recycled water treatment plant flow would be diverted to
the North Dunes and Harkins Slough recharge basins. The Recycled Water Project with Harkins Slough
and North Dunes recharge basins are described in Section 4.5.

Pinto Lake

Corralitos Crk

Injection/Extraction Wells

Harkins Slough

Pinto Lake Diversion

Corralitos Crk
Diversion

Expanded
College Lake

1,200 AFY

Extraction
Wells
North Dunes
Recharge Basin
Harkins Slough
Recharge Basin

4,700 AFY

2,300 AFY

Extraction
to CDS

6,700 AFY

College Lake
Filtration Plant
5,400 AFY to Injection

3,000 AFY
to CDS

1,100 AFY
Filtration Facility
1,200 AFY

Harkins Slough
Diversion

1,300 AFY Direct Use

Watsonville Slough
4,700 AFY Direct Use

Watsonville Slough Diversion
3,000 AFY

Watsonville Wastewater
Treatment Facility
7,700 AFY

LOA Water Supply Sources
Water Source

Usage of LOA Water
Use/Storage
Direct Use
Percolation Ponds & Recovery
Injection Wells & Recovery
Total

AFY
6,000
3,000
5,400
14,400

Recycled Water
Harkins Slough
Watsonville Slough
Pinto Lake & Corralitos Crk
College Lake
Losses due to Mitigation
and Facilitiy Limitations
Total

Yield, AFY
7,700
1,100
1,200
1,200
4,700
(1,500)
14,400

Figure 5-4. Local-Only Alternative Schematic
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The Local-Only Alternative would reroute water from the Harkins Slough and Watsonville Slough pump
stations to College Lake, where it would be combined with water from College Lake, Corralitos Creek,
and the Pinto Lake Diversion for ASR. Storage of water from the Harkins and Watsonville Slough
Projects will require a conveyance pipeline from the sloughs to College Lake. The pipeline would serve a
dual purpose of conveying water from the sloughs to College Lake for treatment and injection, then later
delivery of water from the ASR wells to the CDS during the irrigation season. At College Lake, the water
would be treated and then injected into the groundwater basin through wells located along a parallel
conveyance pipeline. The Expanded College Lake Project could also provide storage for direct use.
During the irrigation season, water would be pumped from the ASR wells and blended with recycled
water extracted from the recharge basins plus recycled water directly produced at the WWTF in the plant
clearwell. A central pump station would deliver the blended water to the CDS.
The entire CDS would be constructed for the Local-Only Alternative although on average only 14,400
AFY of supply would be available. Constructing the entire CDS would allow for increased agriculture
during above normal rainfall years when additional water would be available from local supplies, and
would allow the land fallowing to be moved throughout the CDS area.
During above normal and wet weather years, additional available surface water supplies would be stored
in College Lake and injected into the groundwater basin. ASR would normally provide only seasonal
storage, but during wet years there could be some carryover of injected water to the following year.
During severe dry years, little or no surface water supplies would likely be available. Therefore, the
PVWMA would pump banked water from the ASR wells. Without surface water supplies, groundwater
and recycled water would be the sole source of available supplies. Therefore, salinity and SAR levels are
likely to be extremely high during dry periods.
Cost:
Table 5-7 summarizes the overall cost estimate for the Local-Only Alternative. This alternative has an
estimated capital cost of $127.5 million, with an annual O & M cost of $6.6 million. The annual O & M
cost includes $3.3 million for land fallowing leases based on unit cost of $1,500 per acre. Land leases
were assumed to be the mechanism of land fallowing.
The estimated cost of additional conservation has a present worth of $1.7 million and was determined
based on the unit cost of conservation efforts outlined in WC 2000. Although additional conservation
may have a higher unit cost than that of the WC 2000, without additional data, a unit cost equal to that of
the WC 2000 was used. The cost of this additional conservation is shown in Table 5-7.

Pajaro Valley Water Management Agency
Revised Basin Management Plan

Page 5-16

Table 5-7: Local-Only Alternative Cost Estimate
Project Element
Coastal Distribution System
Conservation (7-year)
Additional Conservation
Expanded College Lake Project with Pinto lake, Corralitos Creek, Harkins Slough and
Watsonville Slough Diversion, and ASR
Recycled Water Project with Harkins Slough North Dunes Recharge Basin
Construction Cost Subtotal
Financial & Bond Sale Cost @ 1.0%
Recycled Water Grant (Title XVI)
Total Capital Cost
Annualized Capital Cost at 6% for 30 years
Annual Operation & Maintenance Costs
Annual Land Leasesa
Total Annualized Cost
Income from PVWMA Delivery Charges on Customers Receiving Delivered Water @ $92
per AF
Adjusted Total Annual Cost
Combined Sustainable Yield (AFY)
Cost per AF ($/AF)b
PVWMA Delivery Charge for Customers Receiving Delivered Water ($/AF)
Cost per AF plus PVWMA Delivery Charge for Customers Receiving Delivered
Water ($/AF)
Footnotes:
a. Land fallowing is assumed to be achieved through land leases with an annual cost of $1,500/acre.
b. Cost to growers pumping from the groundwater basin.

Cost
($ Millions)
$34.4
$1.7
$1.7
$73.9
$34.4
$146.1
$1.5
$(20.0)
$127.5
$9.3
$3.3
$3.3
$15.9
$1.3
$14.6
56000
$259
$92
$351

Notes:
1. Spring 2001 construction costs.
2. Capital recovery factor (A/P) for 6% at 30 years is 0.07265.
3. Cost estimates include a Construction Contingency of 20%, Engineering/Legal/Admin/Permits Contingency of 17.5%, and
Environmental and Permitting Contingency of 5%.
4. Cost for Recycled Water Project based on cost for conventional filtration and chlorination treatment processes. It does not
include the expected cost of reverse osmosis treatment prior to percolation, cost for the potable water supply required for
blending prior to percolation, or cost to improve water quality to meet the RWQCB basin plan objective.
5. Cost per AF shown assumes (total annual costs minus total annual avoided cost of pumping) divided by combined
sustainable yield.

Future Conditions (2040 Demand):
The LOA has limited capability to further increase basin water supplies without construction of either a
desalination or import water project. In order to meet anticipated future increases in agricultural and
urban water use, an estimated additional 9,000 AFY (5,100 AFY Agricultural and 3,900 AFY Urban) of
supplies must be identified and delivered or additional levels of demand management must be
implemented to off-set supply increases that are short of the additional 9,000 AFY of demand. Additional
demand management or local supplies could be implemented but are limited. Local supply projects may
include the Murphy Crossing Project, Bolsa de San Cayetano Project, or a seawater desalination plant.
Demand management options include purchasing additional agriculture land leases to reduce demand.
However, these options would be costly and are not currently viewed as feasible or realistic.
There are no other obvious projects or management strategies to supply increases in urban water demand
through construction of the LOA without developing a desalination plant or a water supply project
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involving importation of water from outside the Pajaro Basin. All opportunities for local supply
development involve costs greatly exceeding those available from a CVP supply.
Key Points and Implementation Issues
Presented below is a summary of the key points and implementation issues regarding this alternative:
•

Implementation of the Local-Only Alternative will face a number of significant regulatory and
socioeconomic challenges. The proposed Watsonville Slough, Pinto Lake, Corralitos Creek, and
Expanded College Lake Projects will require extensive regulatory permitting efforts. No water rights
have been secured for any of these projects. In addition, fishery issues and concerns may result in
mitigation measures that reduce the potential yield and increase the overall cost.

•

The proposed recycled water percolation project and ASR project face additional implementation
issues due to a potential degradation of existing groundwater quality and future beneficial uses of the
groundwater basin. As previously discussed, water quality from College Lake is a concern and
additional treatment may be required to remove nitrates and other chemical constituents before it can
be injected into the groundwater aquifers. In addition, it is uncertain if the RWQCB and other
regulatory agencies would permit the percolation of tertiary treated recycled water without advanced
treatment beyond Title 22 levels. The draft groundwater recharge regulations generally state that
reverse osmosis or equivalent treatment is required for percolation or injection of recycled water
(DHS, 2001). As the Local-Only Alternative is currently configured, the recycled water to be
produced at the WWTF does not meet this standard. Tertiary treatment with microfiltration would
likely be required prior to reverse osmosis. The cost of additional treatment facilities to meet
potential regulatory compliance concerns is not included in the LOA as it is presently configured.

•

If required by DHS, reverse osmosis treatment for ASR of College Lake water would increase the
estimated capital cost of the LOA by at least $12.6 million and annual O & M costs by $0.6 million
(Feeney, July 2001). The capital cost assumes a 20% construction contingency, 17.5% for
engineering/legal/administration/permitting, and 5% for environmental and permitting. The annual O
& M cost was calculated assuming 5% of construction cost of the facilities and assuming pumping of
5,400 AFY at 100 ft head and 80% efficiency. (If microfiltration were needed as a pretreatment step
for the reverse osmosis treatment, this cost would increase.)

•

DHS requirements for reverse osmosis treatment of recycled effluent that is percolated into the
groundwater would add an estimated $4.2 million to the capital costs of the alternative and $0.2
million in annual O&M cost. The capital cost assumes a 20% construction contingency, 17.5% for
engineering/legal/administration/permitting, and 5% for environmental and permitting. The annual O
& M cost was calculated assuming 5% of construction cost of the facilities and assuming pumping of
3,700 AFY at 100 ft head and 80% efficiency. (If microfiltration were needed as a pretreatment step
for the reverse osmosis treatment, this cost would increase.)

•

The Local-Only Alternative may face opposition as a result of both water quality concerns and the
amount of land fallowing required to balance the basin. The land fallowing alternative would have a
significant economic effect on the region in lost jobs, income, etc., though the magnitude of this
impact has not been identified in this document. It is also unknown if the PVWMA would have the
ability to acquire land leases. Historically, any fallowing of farmland has encountered strong
opposition.
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•

Water quality will also be a major issue, as farmers can expect to receive water TDS concentrations
as high as 900 mg/l during portions of the year. This is a higher TDS concentration than would be
delivered by any of the other alternatives and is above the goal of 500 mg/l. Desalination treatment
could be added to reduce salinity, however, this would result in significant increases in capital and
O&M cost.

•

Harkins Slough supplemental wells and connections would be a temporary base load supply of water
to the distribution system until sufficient supplemental supplies can be developed. Once these
supplies are developed, these wells can serve as additional supplemental wells for the entire
distribution system.
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5.3 Modified Local Alternative
This alternative builds upon the components of the Local-Only Alternative, but maximizes the more
feasible local projects and supplements them with a minimum quantity of imported water. The concept
behind this alternative was developed based on input from local stakeholders.
The Modified Local alternative eliminates land fallowing, replaces the Expanded College Lake Project
with supplemental supplies with the smaller College Lake Project, and reduces the quantity of percolated
recycled water. In addition, the high levels of conservation were reduced to coincide with conservation
estimates in the WC 2000. This alternative uses the following demand management options and water
supply projects:
•
•
•
•
•
•
•

Coastal Distribution System;
Conservation: 7-year Plan (5,000 AFY);
Harkins Slough Project with Harkins Slough Recharge Basin and Supplemental Wells (1,100 AFY);
Watsonville Slough Project with North Dunes Recharge Basin (1,200 AFY);
Recycled Water Project with direct use and storage in the Southeast Recharge Basin (6,000 AFY);
42-inch Import Water Project with ASR (Injection and Extraction Wells) (6,900 AFY); and
College Lake with Pinto Lake Diversion (1,800 AFY).

Additional details on each project, including water quality and yield are discussed in Section 4. A figure
showing the location of physical facilities is included as Figure 5-5. The objective of this alternative was
to eliminate seawater intrusion and balance the current agricultural and urban demand of the basin.
Conservation measures identified as a part of the Modified Local Alternative are the same as other
alternatives being considered (except for the LOA), and result in water conservation of 5,000 AFY. This
level of conservation reduces current groundwater demand to 64,000 AFY, assuming no future increases.
The water quality objective of the Modified Local Alternative is intended to be consistent with the water
quality objectives identified in Section 2. However, the quantity of recycled water to be used in this
alternative will make it difficult to meet the desired salinity and SAR water quality criteria.
As previously discussed in Section 2.8.2, the basin sustainable yield assuming coastal pumping reductions
and an extremely dependable supplemental supply is 48,000 AFY. However, as discussed earlier in
Section 5, when supplemental supplies are hydrologically dependent the basin sustainable yield decreases
as groundwater pumping during drought or below normal years is increased to meet demand.
Due to the hydrologic dependency of local and imported surface water supplies, the sustainable yield of
the groundwater basin following implementation of the Modified Local Alternative is estimated to be
approximately 47,000 AFY. With construction of the Southeast Dunes Recharge Basin for storing
recycled water, the Watsonville Slough with North Dunes Recharge Basin, College Lake with Pinto Lake
Diversion, and Harkins Slough, the estimated average annual CVP water required to balance the basin is
6,900 AFY. Assuming an average CVP annual delivery of 60%of contract entitlement, the PVWMA will
need to secure water contracts for approximately 11,500 AFY to meet this demand. Total supplemental
yields from the capital projects associated with this alternative were estimated to be approximately 17,000
AFY, representing a total sustainable yield for all supplies of 64,000 AFY.
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Although 17,000 AFY is the total quantity of supplemental supply required to balance the basin,
approximately 18,500 AFY of water must be delivered to the CDS in order to develop a hydrostatic
barrier resulting in sustainable groundwater pumping of 47,000 AFY. Therefore, on average at least
1,500 AFY would be pumped from supplemental wells east of Highway 1 and delivered to the CDS.
The water balance objective of the alternative is shown in Table 5-8.
Operational Strategy:
A flow schematic for the Modified Local Alternative is shown in Figure 5-6.
CVP water and recycled water will be the major sources of water supply for the Modified Local
Alternative. CVP supplies would be utilized by the CDS both directly and via ASR.
During normal and above-normal rainfall years, recycled water would be conveyed to a blending facility
located near the intersection of Highway 1 and the Pajaro River for blending with the combined
CVP/College Lake/Pinto Lake water prior to distribution. Water extracted from the Harkins Slough
Recharge Basin would be blended within the San Andreas portion of the CDS. CDS deliveries assist in
the creation of the coastal hydrostatic barrier. Available CVP water above and beyond the total water
demand would be filtered and injected into the groundwater aquifers. The ASR wells would be located
along the Import Pipeline alignment, although exact locations of the wells and well treatment facilities
have not been determined.
Table 5-8: Modified Local Alternative Water Balance Objective
Water Demand Objective
Current Agricultural
Current Urban
Total Demand
Corralitos Creek Filter Plant
Other Surface Water Diversions
Remaining Demanda
Future Agricultural and Urban Water Conservation
Total Demand Objective

AFY
59,300
12,200
71,500
1,100
1,000
69,000 (rounded)
(5,000)
64,000

Water Supply Objective
Existing Basin Sustainable Yield
24,000
Increase in Sustainable Yield (Estimated) due to Coastal Pumping
23,000
Management
Harkins Slough
1,100
Watsonville Slough with North Dunes Recharge Basin
1,200
College Lake with Pinto Lake Diversion
1,800
Recycled Water with Southeast Dunes Recharge Basin
6,000
Import Water Project
6,900
Total Supply Objective
64,000
Footnotes:
a. Values rounded to two significant figures or to the nearest thousand to represent the values significant accuracy.

In below-normal rainfall years, CVP allotments plus local water supplies will not meet CDS water
demands. Therefore, CVP water previously stored in the groundwater basin would be pumped from the
ASR wells and delivered to the CDS through the Import Pipeline. During severe dry-weather years, as
little as 10% of CVP contract entitlement might be available. This supply would be distributed during the
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high-demand months to meet peak agricultural demands and minimize the required number of extraction
wells. It is assumed that no water from hydrologically dependent local supplies would be available.
However, water from the Recycled Water Project would be available. Based on assumptions of coastal
demand and assuming ASR wells would provide supply to meet half of the peak hour demand, it is
estimated that approximately 17 injection/extraction wells would be needed1.
This alternative is currently assumed to deliver water to the CDS only. It does not include provisions to
serve areas within the inland area. Areas impacted by the injection/extraction wells or the CVP pipeline
would not be permitted to connect to the pipeline until such time as additional supplies could be acquired.
Recycled water provides a highly reliable supply for the Pajaro Valley. Operationally, the project would
supply 4,000 AF for direct use and percolate approximately 2,000 AFY into the shallow groundwater
aquifer via the three Dunes recharge basins. The reason for the intermixing of water is that water would
be conveyed from the Harkins Slough, Watsonville Slough and WWTF to the three recharge basins
through a common pipeline. This would reduce the percentage of recycled water percolated in any one
basin, which brings the proposed project closer to compliance with draft DHS groundwater recharge
regulations that require recycled water to be no more than 50 percent of the water injected or percolated
into the groundwater basin. Extraction wells located along the perimeter of the recharge basins would
extract water during the irrigation season and would provide a peaking supply to augment CVP supplies.
Groundwater storage for these supplemental supplies would be seasonal with percolation occurring in the
winter months and extraction occurring during the irrigation season.
The College Lake Project would capture runoff from the College Lake Drainage area plus diverted water
from the Pinto Lake diversion. Operationally, water from College Lake would be the first supply utilized
during the irrigation season allowing for agricultural production once the lake is drained. College Lake
water would be treated then delivered to the CDS by a pipeline that connects College Lake to the Import
Water Pipeline. Water collected by the College Lake Project would be directly used, following filtration
at the College Lake treatment facility.
Cost:
The Modified Local Alternative relies mainly on supply from the Import Project and the recycled water
facility. A significant portion of the cost is associated with construction of the import pipeline and
associated facilities and purchase of CVP contracts. The cost of the 6,900 AFY average annual CVP
water contract is estimated to be $9.0 million. This cost is included in the cost of the 42-inch Import
Project with ASR. In addition, the cost for the 42-inch Import Water Project with ASR includes treatment
facilities that are expected to be required prior to injection of CVP supplies.
Table 5-9 summarizes the estimated cost of the Modified Local Alternative. Assuming the PVWMA
acquires a $20.0 million Title XVI recycled water grant, this alternative has an estimated capital cost of
$147.6 million, with an annual O & M cost of $4.7 million.

1 Assumed 2 of the 17 wells were standby, for added reliability. It was also assumed that areas would not be impacted by
drawdown associated with the pumping due to build up of groundwater levels, therefore allowing existing wells to continue
operation.
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Filtration
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Harkins Slough
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Figure 5-6. Modified Local Alternative Schematic
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Future conditions (2040 Demand):
In order to meet anticipated future increases in agricultural and urban water uses, an additional 9,000
AFY (3,900 AFY of urban demand, plus 5,100 AFY of agricultural demand) of supplies must be
identified and delivered. The cost-effective local supply options may include Murphy Crossing and
expanded recycled water use, though water quality from these two sources would degrade the quality of
delivered water. It is expected that the most cost-effective alternative would be via additional supplies of
CVP water. This would require purchase of additional CVP contracts, and expansion or maximization of
the existing CDS or construction of a portion of the IDS. It would also increase the number of ASR wells
required for banking of CVP water.
This increase in CVP deliveries would probably require additional pumping, or construction of a pipeline
larger than the proposed 42-inch pipeline, based on modeling conducted at 75 cfs. Construction of a 42inch pipeline potentially limits CVP deliveries. Costs for pumping and pump stations have not been
determined, though previous modeling by CH2M Hill indicates that a large diameter pipeline without
pumping may be more cost effective than smaller diameter pipelines that required pumping.
Table 5-9: Modified Local Alternative Cost Estimate
Project Element
Coastal Distribution System
Conservation (7-year)
Harkins Slough Project with Harkins Slough Recharge Basin
Watsonville Slough with North Dunes Recharge Basin
Recycled Water Project with Southeast Dunes Recharge Basin
42-inch Import Water Project with ASR
College Lake with Pinto Lake Diversion
Construction Cost Subtotal
Financial & Bond Sale Cost @ 1.0%
Recycled Water Grant (Title XVI)
Total Capital Cost
Annualized Capital Cost at 6% for 30 years
Annual Operation & Maintenance Costs
Total Annual Cost
Income from PVWMA Delivery Charges on Customers Receiving Delivered Water @ $92
per AF
Adjusted Total Annual Cost
Combined Sustainable Yield (AFY)
Cost per AF ($/AF)
PVWMA Delivery Charge for Customers Receiving Delivered Water ($/AF)
Cost per AF plus PVWMA Delivery Charge for Customers Receiving Delivered
Water ($/AF)
Footnotes:
a. Cost to growers pumping from the groundwater basin.

Cost
($ Million)
$34.4
$1.7
$6.6
$6.6
$28.6
$73.9
$14.1
$165.9
$1.7
(20.0)
$147.6
$10.7
$4.7
$15.4
$1.7
$13.7
64,000
$215
$92
$307

Notes:
1) Spring 2001 construction cost.
2) Capital recovery factor (A/P) for 6% at 30 years is 0.07265.
3) Cost estimates include a Construction Contingency of 20%, Engineering/Legal/Admin/Permits Contingency of 17.5%, and
Environmental and Permitting Contingency of 5%.
4) Cost for Recycled Water Project based on cost for conventional filtration and chlorination treatment processes. Cost does
not include cost for reverse osmosis treatment prior to percolation, or cost required to ensure compliance of blended water
with basin plan objectives.
5) Cost per AF shown assumes (total annual costs minus total annual avoided cost of pumping) divided by combined
sustainable yield.
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Although expanded conveyance, distribution and supply facilities are required to meet the future demand
conditions, these facilities have not been quantified in detail. For estimation purposes, it was assumed
that the unit cost of these additional facilities would be similar to the unit costs of facilities evaluated in
this document. The cost for increased distribution service area was based on the CDS cost estimate,
assuming a similar $/AFY number. The number of additional injection/extraction wells was assumed
based on the percentage increase in CVP contract entitlement. Preliminary cost estimates for these
facilities are summarized in Table 5-10.
Table 5-10: Additional Facilities Required to Meet 2040 Agricultural and Urban
Demand
Item

Quantity

Loaded Unit Cost

Cost

CVP Contract
9,000 AFY
$1,300/AFY
$11.7
Increased Distributiona
9,000 AFY
$1,860/AFY
$16.7
Increased
8 wells
$700,000/well
$5.6
Injection/Extractionb,c
Total Capital Cost
$34.0
Footnotes:
a. Unit cost estimate based on construction of a $34.4 million CDS serving 18,500 AFY.
b. The number of additional wells was based on a linear estimate assuming 15 wells to supply approximately half of the peak
hour demand for an 18,500 AFY CDS. No additional wells are provided for reliability. Load unit cost for the wells
includes filtration treatment, pipelines, wells, and land purchase of 1 acre. Estimates also include 20% contingency, 17.5%
engr/legal/admin/permitting, and 5% environmental and permitting contingency.
c. Includes one monitoring well per injection/extraction well and wellhead treatment at each injection/extraction well.

Key Points and Implementation Issues
Presented below is a summary of the key points and implementation issues regarding this alternative:
•

A 42-inch Import Pipeline with maximum flow rate of 40 cfs could allow delivery of future increased
water supplies. However the amount of needed underground storage would be significant because the
limiting flow rate would be insufficient to meet demands during the irrigation season. Therefore, it
may be advisable to increase the size of the pipeline to allow for additional conveyance capacity
during the irrigation season. An alternate solution would include construction of a pump station, but
as previously stated this would probably be a higher cost alternative on a life cycle basis.

•

Currently, no water will be delivered to inland areas in the currently defined alternative. However,
the Import Pipeline alignment with a larger pipeline would make it very practical for inland growers
to receive CVP water.

•

Rights to water from the College Lake have yet to be obtained, and were challenged by DFG and
NMFS. It is unknown how the resolution of this issue will impact implementation of this alternative.

•

Water rights applications for Watsonville Slough and Pinto Lake have yet to be filed with the
SWRCB. Securing water rights for the diversions is a significant effort due to expected challenges
from environmental agencies.

•

Direct use of filtered College Lake water may still lead to Phytophthora problems for local strawberry
farmers. If this water cannot be directly used, yield will be reduced and alternate water supplies or
treatment must be identified.
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5.4 Modified BMP 2000 Alternative
This alternative presents a potential modification of the BMP 2000 alternative based on input from local
stakeholders. This alternative reduces the diameter of the CVP pipeline by one nominal size through inbasin storage via injection/extraction (ASR). Other non-CVP projects were also modified from the
original BMP 2000 alternative to maximize their cost-effectiveness. In addition, the Murphy Crossing
and IDS projects were eliminated and 64,000 AFY of water is provided after conservation with no
allowance for future needs.
The goal of this alternative is to meet the identified objectives for water quality, address regulatory issues,
and develop reliable supplemental supplies at the lowest overall unit cost. The most feasible projects and
policies were selected, and an alternative identifying the operational strategy for utilizing water from the
various projects was created. In addition to the identified capital projects, conservation was selected for
demand management. Land fallowing was not selected as a preferred policy, due to the expected
economic impacts to the local economy. This Modified BMP 2000 alternative consists of the following
demand management policies and water supply projects:
•
•
•
•
•

Coastal Distribution System;
Conservation: 7-year Plan (5,000 AFY);
Harkins Slough Project with Harkins Slough Recharge Basin and Supplemental Wells and
Connection (1,100 AFY);
Recycled Water Project (4,000 AFY) and
54-inch Import Water Project with ASR (11,900 AFY).

Additional details on each project, including water quality and yield are discussed in Section 4. A figure
showing the location of physical facilities is included as Figure 5-7. The objective of this alternative is to
eliminate seawater intrusion based on a current water use of 71,500 AFY. With existing supplies from
the Corralitos Creek Filter Plant and other surface water diversions, the total groundwater demand is
69,000 AFY.
Conservation measures for the WC 2000 were identified as a part of the Modified BMP 2000 Alternative.
The expected water conservation of 5,000 AFY would reduce groundwater demand to 64,000 AFY
assuming no future increases.
As previously discussed in Section 2.8.2, the basin sustainable yield assuming coastal pumping reductions
and an extremely dependable supplemental supply is 48,000 AFY. However, when supplemental
supplies are hydrologically dependent, the basin sustainable yield deceases as groundwater pumping
during drought or below normal years is increased to meet demand.
Due to the hydrologic dependency of local surface and imported CVP water supplies, the sustainable
yield of the groundwater basin following implementation of the Modified BMP 2000 alternative is
estimated to be approximately 47,000 AFY. With construction of the Recycled Water Project plus the
existing Harkins Slough local supplies, the estimated average annual CVP water required to balance the
basin is 11,900 AFY. Assuming an average CVP annual delivery of 60% of contract entitlement, the
PVWMA will need to secure CVP water contracts of approximately 19,800 AFY to meet this need. Total
supplemental yield of the capital projects associated with this alternative were estimated to be
approximately 17,000 AFY, representing a total average sustainable yield for all supplies of 64,000 AFY.
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Although 17,000 AFY is the total quantity of supplemental supply required to balance the basin,
approximately 18,500 AFY of water must be delivered to the CDS in order to develop a hydrostatic
barrier resulting in sustainable groundwater pumping of 47,000 AFY. Therefore, on average at least
1,500 AFY would be pumped from supplemental wells east of Highway 1 and delivered to the coast
distribution system.
The water balance objective of the alternative is shown in Table 5-11.
Table 5-11: Modified BMP 2000 Alternative Water Balance Objective
Water Demand Objective
Current Agricultural
Current Urban
Total Demand
Corralitos Creek Filter Plant
Other Surface Water Diversions
Remaining Demanda
Future Agricultural and Urban Water Conservation
Total Demand Objective

AFY
59,300
12,200
71,500
(1,100)
(1,000)
69,000 (rounded)
(5,000)
64,000

Water Supply Objective
Existing Basin Sustainable Yield
24,000
Increase in Sustainable Yield (Estimated) due to Coastal Pumping
23,000
Management
Harkins Slough
1,100
Recycled Water Project
4,000
Import Water Project with ASR
11,900
Total Supply Objective
64,000
Footnotes:
a. Values rounded to two significant figures or to the nearest thousand to represent the values significant accuracy.

Operational Strategy
Figure 5-8 shows a flow schematic for the Modified BMP 2000 alternative.
CVP water would be the major source of water supply, and would be conveyed from the Santa Clara
Conduit to the CDS for direct use after blending with recycled water at a blending facility, located near
the intersection of Highway 1 and the Pajaro River, prior to distribution. Similar to the Modified Local
alternative, CVP supplies would be utilized by the CDS both directly and via ASR wells. Water extracted
from the Harkins Slough recharge basin would be blended within the San Andreas portion of the CDS.
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Harkins Slough
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Santa Clara Conduit

1,100 AFY

Extraction
Wells
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Facility

Harkins Slough
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Annual Average
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Usage of Modified BMP 2000 Water
Use/Storage
Direct Use or ASR Wells
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AFY
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1,100
17,000

Modified BMP 2000
Water Supply Sources
Water Source
Recycled Water
Harkins Slough
CVP - Import Water
Total
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Figure 5-8. Modified BMP 2000 Schematic

Pajaro Valley Water Management Agency
Revised Basin Management Plan

Page 5-30

In average years, CVP deliveries plus water from the Harkins Slough extraction wells and Recycled
Water Project would provide the water required to meet peak CDS demands. The ASR wells would be
available to balance peak demands.
During above-normal rainfall years, CVP allotments plus supplies extracted from the Harkins Slough
recharge basin and the Recycled Water produced at the WWTF are expected to meet or exceed CDS
demands. Therefore, CVP water above current demands would be stored in the groundwater basin by
injection utilizing wells located along the import pipeline alignment. The exact locations of the ASR
wells have yet to be identified. Due to the lack of storage for recycled water and limited long-term
storage for Harkins Slough supplies, these supplies would be utilized prior to utilizing the banked CVP
water.
In below-normal rainfall years, stored CVP water would be pumped from the ASR wells would be
utilized to augment surface water supplies and meet CDS demand. During the most severe dry-weather
years, when as little as 10% contract entitlement might be available, all recycled water would still be
available, and none would be available from Harkins Slough. Operationally, the 10% CVP entitlement
would be distributed over the high demand months to reduce peak demand, therefore reducing the number
of extraction wells required to meet the CDS demand. Based on assumptions of peak coastal demand and
assuming wells would provide half of the peak supply, it is estimated that approximately 17 wells with a
2,000 gpm extraction rate would need to be constructed. This includes two standby wells for reliability.
The annual yield of recycled water for this alternative is limited to about 4,000 AFY by the recycled
water facility daily flow rates and the irrigation demand for recycled water. Due to the absence of
seasonal storage, flow not directly used by the farmers would be discharged to the WWTF outfall. Water
quality is also a limiting parameter, given the desired TDS objective of 500 mg/L. Recycled water
produced at the WWTF would be blended with recovered water from ASR wells and CVP water to create
a uniform water supply for the CDS that meets or exceeds the water quality objectives. Some minor
storage of recycled water is provided to maximize recycled water during peak hour demands.
CVP supply may not always be able to meet peak demands due to pipeline flow limitations. However,
pumping from the ASR wells can make up any shortfall.
Cost:
The Modified BMP 2000 alternative relies mainly on supply of imported and recycled waters. A
significant portion of the cost is associated with construction of the import pipeline and associated
facilities and purchase of CVP supplies. The cost of the 11,900 AFY average annual CVP water supplies
is estimated to be $15.5 million. This cost is included in the cost of the 54-inch Import Project with ASR.
In addition, the cost for the 54-inch Import Water Project with ASR includes treatment facilities that are
expected to be required prior to injection of CVP supplies.
This alternative has an estimated total capital cost of $138.3 million assuming a $20.0 million Title XVI
grant for the Recycled Water Project. The alternative would incur an annual O & M cost of $4.3 million.
Table 5-12 summarizes the estimated cost components of the Modified BMP 2000 Alternative.
Future conditions (2040 Demand):
In order to meet anticipated future increases in agricultural and urban water use, an additional 9,000 AFY
(3,900 AFY of urban demand, plus 5,100 AFY of agricultural demand) of water must be delivered. The
cost-effective local supply options include College Lake, Watsonville Slough, Murphy Crossing, and
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expanded recycled water use. However, it is expected that the most cost-effective alternative would be
additional imported CVP water.
Table 5-12: Modified BMP 2000 Cost Estimate
Project Element
Coastal Distribution System
Conservation (7-year)
Harkins Slough Project with Harkins Slough Recharge Basin and Supplemental Wells and
Connection
Recycled Water Project (4,000 AFY)
54-inch Import Water Project with ASR
Construction Cost Subtotal
Financial & Bond Sale Cost @ 1.0%
Recycled Water Grant (Title XVI)
Total Capital Cost
Annualized Capital Cost at 6% for 30 years
Annual Operation & Maintenance Costs
Total Annual Cost
Income from PVWMA Delivery Charges on Customers Receiving Delivered Water @ $92
per AF
Adjusted Total Annual Cost
Combined Sustainable Yield (AFY)
Cost per AF ($/AF)a
PVWMA Delivery Charge for Customers Receiving Delivered Water ($/AF)
Cost per AF plus PVWMA Delivery Charge for Customers Receiving Delivered
Water ($/AF)
Footnotes:
a. Cost to growers pumping from the groundwater basin.

Cost Estimate
($ Millions)
$34.4
$1.7
$6.6
$19.2
$94.9
$156.7
$1.6
($20.0)
$138.3
$10.0
$4.3
$14.3
$1.7
$12.6
64,000
$198
$92
$290

Notes:
1. Spring 2001 construction cost.
2. Capital recovery factor (A/P) for 6% at 30 years is 0.07265.
3. Cost estimates include a Construction Contingency of 20%, Engineering/Legal/Admin/Permits Contingency of 17.5%, and
Environmental and Permitting Contingency of 5%.
4. Cost per AF shown assumes (total annual costs minus total annual avoided cost of pumping) divided by combined
sustainable yield.

This would require purchase of additional CVP supplies, and expansion or maximization of the existing
coastal system or development of an inland distribution system. It would also increase the number of
ASR wells required for banking of CVP water. It is not expected that this increase in CVP deliveries will
require additional pumping, based on modeling conducted at 75 cfs (CH2M Hill, 1997).
Although expanded conveyance, distribution and supply facilities are required to meet future demands,
these facilities have not been quantified in detail. For estimation purposes, it was assumed that the unit
cost of these additional facilities would be similar to the unit costs for such facilities as discussed in
previous alternatives, and will be separately analyzed if and when needed. Preliminary cost estimates for
these facilities are summarized in Table 5-13.
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Table 5-13: Additional Facilities Required to Meet 2040 Agricultural and Urban
Demand
Item

Quantity

Loaded Unit Cost

Cost Estimate
($ Millions)

CVP Contract
9,000 AFY
$1,300/AFY
$11.7
Increased Distributiona
9,000 AFY
$1,860/AFY
$16.7
Increased
8 wells
$700,000/well
$5.6
Injection/Extractionb,c
Total Capital Cost
$ 34.0
Footnotes:
a. Unit cost estimate based on construction of a $34.4 million CDS serving 18,500 AFY.
b. The number of additional wells was based on a linear estimate assuming 15 wells to supply approximately half of the peak
hour demand for an 18,500 AFY CDS. No additional wells are provided for reliability. Load unit cost for the wells
includes filtration treatment, pipelines, wells, and land purchase of 1 acre. Estimates also include 20% contingency, 17.5%
engr/legal/admin/permitting, and 5% environmental and permitting contingency.
c. Includes one monitoring well per injection/extraction well and well head treatment at each injection/extraction well.

Key Points and Implementation Issues
Presented below is a summary of the key points and implementation issues regarding this alternative:
•

Under the Modified BMP 2000 Alternative, no water will be delivered to inland areas in the currently
defined alternative. However, the Import Pipeline alignment would make it very practical for inland
growers to receive CVP water, dependent upon securing an additional source of supply.

•

The 54-inch pipeline with a maximum flow rate of 75 cfs provides flexibility to meet future demands
through procurement of additional CVP water supplies and construction of expanded distribution
systems. However, additional pumping may be required for portions of the CDS. Construction of a
60-inch pipeline might be substituted for the 54-inch pipeline at a lower life-cycle cost.

•

Harkins Slough supplemental wells and connections will provide peaking supply for the distribution
system until additional supplemental supplies can be developed. Once these supplies are developed,
these wells would continue to provide peaking supply for the entire CDS.
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5.5 Non-Economic Comparison of Alternative Strategies
Each of the four alternative strategies discussed above meet the primary objective of eliminating seawater
intrusion and balancing the basin. To further differentiate between the alternatives, additional project
criteria were added to reveal the relative merits of the various strategies. These include:
•
•
•
•
•

Can Meet Existing and Future Water Needs;
Limited Dependence on Out-of-Basin Water Supplies;
Minimizes Regulatory Hurdles;
Meets Water Quality Goals; and
Economic Impact.

Each of the alternatives was ranked based on their ability to meet these criteria. The ranking system was
based on a plus (+) or minus (-) scale with plus/minus (+/-) representing a neutral ranking. A plus score
meant that the alternative met that criteria, while a minus score identified a failure to meet that criteria.
A detailed analysis of the environmental impacts and associated mitigation measures for each alternative
is included in the Revised BMP Environmental Impact Report that is being prepared by PVWMA. This
EIR will be available for public review and comment in October 2001.
A discussion of each criterion is provided below, followed by a summary of the criteria comparison.

5.5.1 Can Meet Existing and Future Water Needs
Water usage in the Pajaro Valley is expected to increase in future years, based on population growth and
agricultural crop changes. While future conditions were addressed in previous sections for all four
alternatives to the year 2040, it is expected that growth will continue subsequent to that year. The greater
the ability of the selected alternative to provide the infrastructure and water needed to meet these future
demands, the higher the score for the alternative.
The Local-Only Alternative would not be able to accommodate future growth without significantly
greater capital investment in either an imported supply or in desalination, and so it receives the lowest
score. The Modified Local Alternative has some room for expansion, but only through construction of a
pump station or some other method of expansion of the capacity of the Import Pipeline. The other two
options have larger import pipelines to accommodate the conveyance of more water without the
construction of new facilities.
Another aspect of meeting existing and future water needs is reliability of supply. The Local-Only
Alternative includes a Recycled Water Project that will provide over 50% of the supplemental water
supplies. This supply would be extremely reliable. Surface water projects would provide the remaining
supply for the Local-Only Alternative and would be highly dependent on hydrologic conditions.
The BMP 2000, Modified Local, and Modified BMP 2000 alternatives include smaller Recycled Water
Projects that provide a reliable supply to the PVMWA service area. The three alternatives also include
surface water projects that would likely produce limited yield during drought years and an import water
project that would be subject to restrictions during drought years. However, this limitation is offset to
some degree by the fact that an import pipeline and connection to the CVP would allow the PVWMA to
purchase CVP water on the open market during drought years. Out-of-basin banking is another means of
increasing the reliability of imported supplies. The Local-Only Alternative is incapable of obtaining
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water from outside the basin or providing an opportunity to partner with another water agency in an outof-basin arrangement.

5.5.2 Limited Dependence on Out-of-Basin Water Supplies
Water supplied from out-of-basin sources such as the CVP are not directly controlled by the PVWMA,
and are largely dependent upon hydrologic and other factors outside its sphere of influence. This reduces
the ability of the PVWMA to control this supply. A high score in this criterion represents higher
dependence on in-basin supplies (limited dependence on out-of-basin supplies).
The Local-Only Alternative relies exclusively on development of local water supplies, and the Modified
Local Alternative relies heavily on development of local supplies. The BMP 2000 Alternative and
Modified BMP 2000 Alternative rely heavily on out of basin supplies to meet future water demand.

5.5.3 Minimizes Regulatory Hurdles
Each of the alternatives was developed with the aim of complying with expected local, state and federal
regulations. However, the degree of mitigation associated with compliance with these regulations, and
the difficulty associated with obtaining permits or agreements, varies greatly.
The Local-Only Alternative has the most significant implementation issues to address, including injection
and extraction of surface water, percolation of recycled water, and securing water rights permits required
for local surface water diversions. The Local-Only Alternative encounters numerous policy and
regulatory issues with land fallowing. The BMP 2000, Modified BMP 2000, and Modified Local
alternatives would all require NEPA evaluation for importing CVP water and connection to the CVP
system. The BMP 2000 Alternative would also require securing water rights for the Murphy Crossing
Project. Implementation issues associated with the Modified Local Alternative include percolation of
recycled water and securing water rights permits for College Lake, Pinto Lake, and Watsonville Slough.
The Modified BMP Alternative has the least number of unique implementation issues and would
therefore be the easiest to implement.

5.5.4 Meets Water Quality Goals
Each of the alternatives has a different average expected water quality, which is largely based on the
percentage of flow originating from CVP and recycled water supply sources. Alternatives maximizing
recycled water use with minimal CVP or other dilution water are expected to have the lowest overall
water quality, while alternatives with less recycled water use and greater CVP or other dilution water use
will have the best water quality.
Because the Local-Only Alternative maximizes the use of recycled water, the water quality is lowest of
the four strategies. The Modified Local Alternative relies slightly less on recycled water. The BMP and
Modified BMP 2000 alternatives both rely heavily on CVP water, which is generally of good quality.

5.5.5 Economic Impact
The economic impact of the alternative strategy is the impact on the local economy resulting from the
strategy. Alternative strategies that maximize the ability to farm agricultural lands scored the highest,
while those strategies that require fallowing of significant amounts of farmland scored the lowest.
Construction, operation and maintenance costs were also considered as a part of this criterion, and are
discussed further in Section 5.6.
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The Local-Only Alternative relies on land fallowing and additional conservation practices beyond the WC
2000 recommendations. The land fallowing alternative would have a significant economic effect on the
region in lost jobs, income, etc., though the magnitude of this impact has not been identified in this
document. These adverse impacts give it a low economic score. The other three alternatives allow
agricultural lands to stay in production. All projects have relatively similar total capital costs.

5.5.6 Summary of Criteria Comparison
Based on the aforementioned criteria and a (+), (+/-), (-) scale with (+) being the best score and (-) being
the worst score, the four alternatives were scored for each criterion. The results are shown in Table 5-14.
Table 5-14: Alternative Ranking Based on Identified Criteria
Criteria
Can Meet Existing and Future Water Needs
Limited Dependence on Out-of-Basin Water
Supplies
Minimizes Regulatory Hurdles
Meets Water Quality Goals
Economic Impact

+

Modified
Local
Alternative
+/+/-

Modified
BMP 2000
Alternative
+
-

-

+/+/+

+
+
+

BMP 2000
Alternative

Local-Only
Alternative

+
+/+
+

The Local-Only Alternative clearly ranks lowest when compared to the other three strategies due to the
following findings:
•

It requires reduced agricultural irrigation equivalent to the fallowing of 2,200 acres basin-wide.
The associated reduction in agricultural production would be costly to implement and would
cause significant economic impacts to the local economy, particularly since this level of fallowing
is in addition to 9,000 AFY of agricultural water conservation.

•

Regulatory approval for recharging the groundwater with tertiary treated recycled water is
problematic. The RWQCB and the DHS could require reverse osmosis treatment of recycled
water prior to groundwater recharge, which would significantly increase the cost of the strategy
beyond that shown herein.

•

The water quality of this alternative will not meet the requirements of the agricultural users with
regard to TDS. At times this alternative would deliver 100 percent recycled water to the users
with TDS concentrations of 900 mg/L or higher.

The BMP 2000 and Modified BMP 2000 alternatives rate similarly in most aspects. However, the BMP
2000 Alternative includes Murphy Crossing, which has a DFG Water Rights protest against it. The BMP
2000 Alternative could be implemented without the Murphy Crossing Project if approval of water rights
for Murphy Crossing becomes too great a hurdle. The Modified BMP 2000 Alternative includes ASR,
which appears to comply with known regulatory statutes.
The three alternatives using imported water all have the flexibility to meet future water demands through
importation of more water. However, the Modified Local Alternative is limited in this aspect, and would
require construction of a pump station or other method of increasing the capacity of the import pipeline.
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Under future conditions, ASR could become a seasonal operation instead of a long-term banking option to
meet water supply and demand while operating the design constraints for the import pipeline. For the
Modified BMP 2000 and BMP 2000 alternatives, the diameter of the import pipeline varies, this only
impacts downstream pumping requirements, not overall water supplies as the maximum capacity for both
pipelines is 75 cfs. These three alternatives all have the potential flexibility to deliver flows meeting
fluctuating future demands.

5.6 Cost Comparison of Alternatives
A summary of the components and cost estimates for each of the four alternatives is contained in Table
5-15.
The costs identified in Table 5-15 are the most recent cost estimates, and should be considered planning
level estimates. The costs can be expected to fluctuate based on numerous factors, including market
conditions and implementation schedules. Markups for construction contingency, engineering, legal,
administration, permits, and environmental contingency correspond to those assumed in Section 4.
Cost Ranking of Alternatives:
As shown in this Table 5-15, the Local-Only Alternative has the lowest total capital cost, while the
Modified BMP 2000 Alternative has the second lowest capital cost. A key to the cost of all alternatives is
the potential for a $20 million Title XVI grant to offset the cost of water recycling from the WWTF.
Cost of Delivered Water (Cost per AF plus PVWMA Delivery Charge):
Table 5-15 also shows the cost of delivered water (Cost plus PVWMA Delivery Charge) that would be
required if this fee were to pay for all costs of any given alternative. (The term ‘cost per AF’ is used to
distinguish it from the Augmentation Charge presently levied by the PVWMA on extraction of
groundwater, and used for the purpose of paying the cost of purchasing, capturing, storing and
distributing supplemental water.) The cost per AF is assumed to be recovered from total water sales
(pumped groundwater and delivered water), and the cost of delivered water is assumed to be recovered
only from those receiving delivered water. In the case of pumped groundwater, the cost per AF is the
same as the augmentation charge. As shown, the cost per AF for all customers in the PVWMA service
area would be the same assuming a flat rate structure. However, customers receiving delivered water
would be expected to pay an additional $92/AF, the average avoided cost of pumping realized by these
customers (RMC, May 2001). That is, by receiving delivered water these customers avoid the costs of
developing, maintaining, and operating their wells. In that sense, delivered water has a ‘benefit’ of
$92/AF greater than groundwater that has to be pumped by an individual farmer.
On this basis, the cost per AF range from $198 per acre-foot to $259 per acre-foot. For those users
receiving delivered water, the cost recovery plus delivery fee per AF would range from $290 to $351 per
acre-foot.
Cost Risks Associated with Local-Only and Modified Local-Only Alternatives:
The Local-Only Alternative has significant cost risks not presented in Table 5-15. The largest cost risk
associated with the Local-Only Alternative is that regulatory authorities may require reverse osmosis
treatment for surface water from College Lake prior to injection. Based on College Lake water quality
data, nitrate concentrations have periodically exceeded drinking water standards (Feeney, July 2001).
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In addition, aluminum, arsenic, manganese, and iron have also periodically exceeded drinking water
standards, although the elevated concentrations could be related to sampling or analytical program errors.
If required, reverse osmosis treatment could increase the estimated capital cost of the Local-Only
Alternative by $12.6 million and annual O & M cost by $0.6 million (Feeney, July 2001).
Table 5-15: Summary of Alternative Cost Estimates
Cost Estimate ($ Millions)
Project Element

BMP 2000

Coastal Distribution System
Conservation (7-year)
Conservation (additional)
Harkins Slough Project (Existing) with
Supplemental Wells and Connections
Murphy Crossing with Recharge Basins
Watsonville Slough with North Dunes Recharge
Basin
College Lake Project with Pinto Lake Diversion
Expanded College Lake, with Pinto Lake,
Corralitos Creek, Watsonville and Harkins
Sloughs, and ASR
42-inch Import Water Project with ASR
54-inch Import Water Project with ASR
60-inch Import Water Project with IDS and
Supplemental Wells
Recycled Water Project (4,000 AFY)
Recycled Water Project with Southeast Dunes
Recharge Basin (6,000 AFY)
Recycled Water Project with North Dunes and
Harkins Slough Recharge Basins (7,700 AFY)
Subtotal
Financial & Bond Sale Cost @ 1.0%
Recycled Water Grant (Title XVI)
Total Capital Cost
Annualized Capital Cost
at 6% for 30 years
Annual O & M Costs
Total Annual Cost
Income from PVWMA Delivery Charges Water @
$92 per AF
Adjusted Total Annual Cost
Combined Sustainable Yield (AFY)
Total Water Delivered (AFY)
Cost per AF ($/AF)a
PVWMA Delivery Charge Delivered Water ($/AF)
Cost per AF plus PVWMA Delivery Charge
of $92/AF ($/AF)
Footnote:
a. Cost to growers pumping from the groundwater basin.

$34.4
$1.7

Local-Only
Alternative

Modified
Local

Modified
BMP 2000

$34.4
$1.7
$1.7

$34.4
$1.7

$34.4
$1.7

$6.6

$6.6

$6.6
$6.6

$6.6
$14.1
$73.9
$73.9
$94.9
$117.4
$19.2

$19.2
$28.6
$34.4

$185.8
$1.9
($20.0)
$167.6

$146.1
$1.5
($20.0)
$127.5

$165.9
$1.7
($20.0)
$147.6

$156.7
$1.6
($20.0)
$138.3

$12.2

$9.3

$10.7

$10.0

$4.4
$16.6

$6.6
$15.9

$4.7
$15.4

$4.3
$14.3

$1.7

$1.3

$1.7

$1.7

$14.9
64,000
18,500
$233
$92

$14.6
56,000
14,400
$259
$92

$13.7
64,000
18,500
$215
$92

$12.6
64,000
18,500
$198
$92

$325

$351

$307

$290
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Another cost risk is that regulatory authorities may require reverse osmosis for percolation of recycled
water. As discussed previously, the CCRWQCB and DHS have required this level of treatment on most
other projects that have recharged groundwater with recycled water. Based on the estimate of the level of
facilities that may have to be added to the College Lake facilities, this requirement could add an estimated
$4.2 million to the capital costs of the alternative and $0.2 million in annual O&M costs.
A third cost risk relates to the presence of Phytophthora in College Lake. The Expanded College Lake
project includes the injection and extraction of College Lake water. Percolation has been identified as an
effective means of Phytophthora removal, and so the cost estimate for the Expanded College Lake project
includes sand filtration as a similar means for removal. However, it is undetermined whether the sand
filtration or the injection/extraction process will be sufficient to eliminate Phytophthora. In the case that
these removal mechanisms are unsuccessful, an alternative treatment process may have to be developed.
Costs for this process development are unknown.
Like the LOA, the Modified Local Alternative has the same cost risk associated with percolation of
recycled water in the Dunes Recharge Basins. Regulators may require reverse osmosis treatment of
reclaimed water prior to percolation in to the shallow aquifer. However, the Modified Local Alternative
would percolate a smaller quantity of recycled water. The Modified Local Alternative also faces the same
cost risk associated with Phytophthora removal from College Lake waters.

5.7 Cost Comparison with Future Water Use
The four alternatives developed in Section 5.1 to 5.4 address various levels of water use for the Pajaro
Valley, while balancing the basin and eliminating seawater intrusion. Cost to meet future demands were
briefly addressed in each of the alternative sections. This section summarizes those discussions and
provides a cost comparison if future (year 2040) water use is the objective of the alternatives.
The BMP 2000 alternative could meet growth in water demand through purchase of additional CVP
supply. To meet future demands, this alternative would need to develop 9,000 AFY of additional
supplies.
The Local-Only Alternative relies solely on local water sources and is only able to meet water demands
by reducing the demand significantly through land leases and conservation measures, or through
development of an additional source of supply such as desalination or water importation. Without such
additions, this alternative is unable to meet any future growth in water demand.
The Modified Local Alternative and Modified BMP Alternative could meet growth in water demand
through the purchase of additional CVP water supplies and conveying the water via the import pipeline.
Additional supplemental wells, ASR facilities, and distribution facilities would be required.
The costs shown in Table 5-15 reflect the costs to current water users for the various projects needed to
meet current water demands. The infrastructure provided by these projects would also serve to meet the
growth in water demand projected for PVWMA’s service area. Future users will pay for their fair share
of these project costs by means of impact fees and/or capacity charges. These fees and charges would
lower the costs to existing users and from those shown in Table 5-15.
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5.8 Summary Comparison of Alternatives
A summary of findings for the alternatives is presented in Table 5-16. As shown in this table, the
Modified BMP Alternative would result in the lowest cost per AF and has the flexibility to meet current
and future water demands. It is able to deliver these attributes while avoiding significant regulatory
hurdles. It also avoids the need for land fallowing (or its equivalent) and the associated economic
impacts.
The BMP 2000 Alternative is similar to the Modified BMP Alternative, but results in higher costs
primarily because of the inland distribution system and the additional water to supply the IDS. It does not
appear to deliver higher levels of benefit to offset these higher costs.
The Local-Only Alternative results in the highest cost per AF. This alternative balances water supply and
demand at a point significantly lower than today’s water use levels. As a result, this alternative would
require severe demand reduction measures. Although the economic impacts of such demand reductions
were not quantified, they would be significant. This alternative does not have the flexibility to meet
future demands, without construction of a desalination facility or an import pipeline, and has poor water
quality.
The Modified Local Alternative has slightly higher costs than the Modified BMP Alternative and would
incur greater regulatory hurdles. This alternative relies on development of surface diversions from water
bodies that are habitat for endangered species. PVWMA would have to secure water rights for these
diversions, which could prove difficult to obtain. The alternative also requires groundwater recharge with
recycled water. DHS could require costly treatment levels beyond those assumed herein. Therefore, this
alternative carries cost risks that are higher than those associated with the Modified BMP.
The Modified BMP Alternative is similar to the BMP 2000 Alternative, except it utilizes injection and
extraction of CVP water through ASR in place of the IDS. Use of ASR for CVP water does not appear to
be a significant regulatory hurdle. This alternative provides an alternate high quality supply that could be
available to growers in the Murphy Crossing area that are affected by pour groundwater quality.
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Table 5-16: Summary Comparison of the Basin Management Strategies
BMP 2000

Local-Only

Modified
Local

Modified
BMP

64,000

56,000

64,000

64,000

$162

$128

$148

$138

$14.5

$14.6

$13.7

$12.6

Cost per AFc ($/AF)

$226

$259

$215

$198

Cost per AF + PVWMA Delivery Charge to
Those Receiving Delivered Water ($/AF) d

$318

$351

$307

$290

√

√

Comparison Criteria
Total Yield (AFY)
Capital Costs ($ Million)a
Adjusted Total Annualized Costs ($ Million)

b

Can Meet Future Water Demands?

√
√

Limited dependence on out-of-basin supplies?
Minimizes significant regulatory/implementation
hurdles?

√

Meets Water Quality Goals?

√

Requires Land Fallowing or Other Measures
with Significant Economic Impact?

√
√
√e

√

Footnotes:
a. Includes pro rata share of costs to balance basin at today’s conditions and costs of additional water supplies
b. Annualized costs included annualized capital cost, operation & maintenance costs
c. Fee is applied to all water users based on first quarter, 2001 construction costs
d. Includes delivery charge of $92/AF for those customers receiving delivered water
e. Water quality goals are met only during certain times of the year

√

