CHAPTER 2
ALTERNATIVES INCLUDING THE PROPOSED ACTION

2.1 INTRODUCTION
The proposed Federal action is the approval by the U.S. Department of the Interior, Bureau of
Reclamation (Reclamation) of:
(1)

connection of a pipeline to the Santa Clara Conduit of the federal Central Valley Project
(CVP); and

(2)

the provision of federal funds for design, planning, and construction of water recycling
facilities and related activities.

These actions would facilitate the provision of water supplies to the Pajaro Valley, located along
the central coast of California. The Pajaro Valley Water Management Agency (PVWMA) is the
applicant for the first action; the City of Watsonville (City) and PVWMA are the applicants for
water recycling activities. Reclamation examines the use of CVP water and associated impacts in
the PVWMA service area in this EIS. Specific proposals for Reclamation’s approval of future
CVP water transactions for delivery of CVP water to PVWMA will be analyzed in separate
environmental analysis.

2.2 DEVELOPMENT OF ALTERNATIVES
Alternatives considered in the EIS were developed by PVWMA and Reclamation in light of the
purpose of and need for the proposed action and extensive alternatives development conducted to
date. The proposed action is the culmination of a series of alternatives screening processes
initiated by PVWMA in the early 1990s. Federal, state and local agencies, as well as members of
the community, had input into these alternative screening processes. Various alternatives to
addressing groundwater overdraft and seawater intrusion problems in the Pajaro Valley were
evaluated, including demand management (conservation, pumping reductions) and water supply
development strategies (e.g., importing surface water, local diversion projects, recycling,
desalinization, storage projects). In all, over 30 individual projects were considered. These
individual projects were then combined into different sets of alternatives. Most of these
alternatives were rejected because they failed to adequately meet the purpose of the project. The
alternatives selected for evaluation in the EIS meet the requirements of the purpose of and need
for the action, are technically feasible, and can be reasonably implemented. Appendix A presents
a description of the history and the process used to formulate alternatives, and identifies
alternatives considered but rejected.

Pajaro Valley Water Management Agency

2-1

Revised BMP Draft EIS

2. ALTERNATIVES INCLUDING THE PROPOSED ACTION

2.3 DESCRIPTION OF ALTERNATIVES
The alternatives selected for detailed evaluation in the EIS include:

!
!
!

Alternative A–No Action
Alternative B–Water Recycling Project and Import Water Project
Alternative C–Import Water Project Only

Alternative A–No Action, required under NEPA, describes likely future conditions in the Pajaro
Valley in the event that neither action alternative is implemented. Figure 2.1 shows the
components of Alternatives B and C. Alternative B–Water Recycling Project and Import Water
Project is PVWMA’s preferred alternative and is consistent with the agency’s overall Water
Supply Project. Reclamation has not identified a preferred alternative, but will do so prior to
publication of the Final EIS. The action alternatives, Alternatives B and C, both would generate
sufficient water (17,400 afy) to meet near-term (year 2007) demands in conjunction with
PVWMA’s other projects. The alternatives differ in the amount of water from either source, as
indicated in Table 2.1. The recycled water supply under Alternative B includes the quantity of
recycled water (4,000 afy) that can be generated and used, following blending with nonrecycled
water, during the irrigation season (generally April through October). Alternative C–Import
Water Project Only does not include a recycled water supply and relies on imported water to
provide sufficient water to meet 2007 demands. Table 2.2 compares the two action alternatives.
TABLE 2.1
EIS ALTERNATIVES UNDER CONSIDERATIONa
Alternative B
Water Recycling
Project and Import
Water Project
(acre-feet/year)

Alternative A
No Action

Supply

Imported Surface Water
Recycled Water
Harkins Sloughb
Total

Alternative C
Import Water
Project Only
(acre-feet/year)

No Action
No Action

13,400
4,000
1,100

17,400
0
1,100

--

18,500

18,500

_________________________
a
b

Values shown for near-term (year 2007) demand. Long-term (year 2040) demand is expected to increase by 9,000
afy. Imported surface water is one option for meeting long-term demand (refer to Appendix A for Phase 3 potential
projects to meet long-term demand).
The Harkins Slough project is currently in operation. This local project is not addressed in this EIS.

A description of each alternative selected for detailed evaluation follows. Refer to the end of
Appendix A for descriptions of other alternatives considered and rejected.
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Figure 2.1
Overview of Project Components

2. ALTERNATIVES INCLUDING THE PROPOSED ACTION

TABLE 2.2
SUMMARY COMPARISON OF EIS ALTERNATIVES B AND C
Alternative B
Water Recycling Project and
Import Water Project

Alternative C
Import Water Project Only

Recycled Water. Includes:
!
!
!

No water recycling.

Production of 4,000 afy of recycled water.
Blending the recycled water with import water
and groundwater.
Use during irrigation season (Apr.-Oct.).

Imported Water. Includes:

Imported Water. Includes:

!

!

!

Delivery to and use of 13,400 afy of CVP water
in the Pajaro Valley. Sources above and
beyond Mercy Springs Water District
assignment to be determined.a
Temporary storage (conjunctive use) in a
groundwater basin outside Pajaro Valley (to be
determined).

!

Delivery and use of 17,400 afy of CVP water in
the Pajaro Valley. Sources above and beyond
Mercy Springs Water District assignment to be
determined.a
Temporary storage (conjunctive use) in a
groundwater basin outside Pajaro Valley (to be
determined).

Facilities
! Import Pipeline, average 54-inch diameter,
approximately 22 miles long.

Facilities
Import Pipeline, average 60-inch diameter,
approximately 22 miles long. Same alignment as
Alternative B.

!

Connection to Santa Clara Conduit (San Felipe
Unit, CVP).

Same

!

Recycled Water Facility at the Watsonville
Wastewater Treatment Facility.

None

!

Integrated Coastal Distribution System (ICDS)
(approximately 31 miles of pipeline to deliver
water to growers in the Pajaro Valley).b

Same

!

Pipeline (approximately 4,200 linear feet)
connecting Water Recycling Facility to ICDS.

None

!

Supplemental wells (5) for blending, peaking,
and dry-year supply.

10 Injection/extraction wells
! 2,000-gallons-per-minute (gpm) extraction rate
! 500 gpm injection rate

_________________________
a
b

Refer to Section 4.11 for discussion of PVWMA’s proposal to purchase the Broadview Water District.
A portion of the ICDS was built as part of the Harkins Slough project. The entire ICDS, including the Harkins
Slough portion, would qualify for Title XVI funding. Consequently, all portions of the ICDS, built and not built,
are evaluated in this EIS.
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2.3.1 ALTERNATIVE A – NO ACTION
Analysis of a No Action Alternative provides decision-makers with a benchmark against which to
compare the magnitude of environmental effects of the action alternatives. The No Action
Alternative represents a “future-without-project” scenario: a continuation of existing conditions
or an estimation of the most reasonable future conditions that could occur without
implementation of any action alternatives. Under the No Action Alternative, neither
Alternative B (recycled water and imported water) nor Alternative C (imported water only) would
be implemented. PVWMA would continue to implement the Phase 1 projects of the Water
Supply Project: conservation and the Harkins Slough project.
The most likely future scenario in the event the proposed action is not approved is the imposition
of pumping restrictions throughout the groundwater basin. The “Basinwide Pumping
Restrictions” scenario (described below), therefore, is the basis against which the impacts of the
action alternatives are compared. A discussion of the consequences of continuing levels of
groundwater pumping without restrictions is described to provide context.

CONTINUATION OF CURRENT CONDITIONS
Assuming a continuation of current conditions, groundwater would continue to be the source of
water for agricultural irrigation, industrial and commercial use, and domestic residential use.
(PVWMA does not deliver water to the city of Watsonville, and this would not change as a result
of the proposed action. The City pumps its own groundwater, which accounts for most of its
water supply.) Groundwater extraction would increase to meet higher future water demand. The
basin’s overdraft condition would worsen. Seawater intrusion would continue to advance beneath
the coastal lands. Irrigation with groundwater would continue until the high salt content in the
soils precluded the cultivation of agricultural crops typical of the area. Production of more salttolerant crops could occur to some degree; however, the economy of the area would begin to
change and some land would be fallowed. Groundwater modeling indicates that in 17 years, the
groundwater beneath 10,000 acres of farmland adjacent to the coast would be at least 10 percent
seawater by volume. The reduction in agricultural productivity would represent hundreds of
millions of dollars in lost economic production annually, the elimination of thousands of jobs, and
the permanent removal of thousands of acres of prime farmland from production.

REASONABLY FORESEEABLE FUTURE ACTIONS
Given the consequences of continued pumping and failure of PVWMA and Reclamation to
implement one of the action alternatives, PVWMA would pursue other actions to address
overdraft and seawater intrusion. Without a supplemental water supply project, the options
available for bringing the basin into balance and curtailing seawater intrusion are limited to
mandatory pumping restrictions and/or land fallowing. The Revised BMP analyzed scenarios for
reducing pumping throughout the basin, and in the coastal area only. Previous studies over the
past decade have shown that an alternative that relies entirely on local, in-valley water supplies is
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infeasible.1 Implementation of Phase 3 local water supply projects (refer to Appendix A) would
not be implemented without a supplemental supply because they would fall far short of the water
supply required in the coastal area, as well as the anticipated 9,000 afy increase in demand
projected to occur to year 2040. PVWMA would pursue other options for securing a reliable,
affordable supplemental supply sufficient to meet the needs of the Valley’s irrigated agriculture;
however, no other feasible, reasonable alternative supplemental supplies have been identified.
(Refer to Appendix A for other alternatives considered.)

Basinwide Pumping Restrictions
Basinwide pumping restrictions could be imposed by PVWMA or, if PVWMA failed to act, by
the State of California or a court. The State of California has never initiated a basin adjudication
for the purposes of protecting groundwater quality (Monterey County Water Resources Agency,
2000). However, under such a scenario, the state, by statutory adjudication, or the court, through
litigation (e.g., a lawsuit filed by an owner of a parcel within the basin), likely would establish
pumping limits and other demand management measures. It is assumed that the state would
impose pumping restrictions uniformly throughout the basin. Irrespective of the entity initiating
basinwide pumping restriction, in order to stop seawater intrusion, basinwide pumping would
have to be reduced from approximately 69,000 afy to approximately 24,000 afy. Of the
24,000 afy available for urban and agriculture use, it is assumed that urban uses would continue
to extract 11,800 afy from the groundwater basin (demand is assumed to remain at current levels
or be offset by imposed conservation), while the water supply for agriculture would be restricted
to 12,200 afy, an 80 percent reduction over current conditions.

Pumping Restrictions in the Coastal Area Only
Imposing pumping restrictions throughout the basin is considered a more likely scenario than
restriction of pumping in the coastal area through purchase by PVWMA of coastal properties.
The modeling simulation of groundwater levels and seawater intrusion in the Pajaro Valley
groundwater basin indicates that groundwater pumping reductions in areas adjacent to the coast
would be more effective at preventing seawater intrusion problems than basinwide pumping
reductions. The coastal area requires a water supply of 18,500 afy to balance demand and stop
seawater intrusion; Alternatives B and C represent over 90 percent of that supply. Therefore, in
order to maintain the basin’s sustainable yield, a reduction of approximately 18,500 afy of
groundwater pumping in the coastal area would be required. This would most likely occur
through outright purchase of coastal agricultural lands by PVWMA. The amount of land that
PVWMA would need to purchase could be around 8,000 acres, but would depend on a number of
factors such as current water use on specific properties. Assuming a land value of $29,000 per
acre, the cost to PVWMA would be in excess of $230 million for 8,000 acres.

1

Refer to the description and analysis of the Local-Only Alternative in the Pajaro Valley Water Management Agency
Revised Basin Management Plan Environmental Impact Report (SCH#200062030), which is incorporated by
reference.
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2.3.2 ALTERNATIVE B – WATER RECYCLING PROJECT AND IMPORT
WATER PROJECT
Alternative B – Water Recycling Project and Import Water Project includes:

!

Construction and operation of the following facilities:

− Water Recycling Facility
− Pipeline connecting the Water Recycling Facility to the Import Pipeline and the
Integrated Coastal Distribution System (ICDS)

− Five supplemental wells
− Import Pipeline (54-inch diameter)
− ICDS
!
!

Connection of the pipeline to the Santa Clara Conduit
Delivery to and use of import water in the Pajaro Valley

Under this alternative, recycled water and imported surface water would be used in lieu of
groundwater, when available, allowing for natural recharge of the groundwater basin. During
droughts and dry periods, when little or no surface water may be available, Pajaro Valley would
then pump the groundwater that was “saved” or “banked” during wet periods.
Only those components of the Water Recycling Project that are legitimate Title XVI
components—the Recycled Water Facility, 4,200-foot-long pipeline to the blending facility, the
Integrated Coastal Distribution System, an 8-mile pipeline to the supplemental wells (portion of
the overall Import Pipeline that is eligible under Title XVI), and the supplemental wells—are the
focus of the Federal Title XVI action. The whole Import Pipeline is not a Title XVI component.

WATER RECYCLING PROJECT2
The proposed Watsonville Area Water Recycling Project (herein referred to as the Water Recycling
Project) would involve construction of tertiary treatment facilities at the WWTF and pumping,
blending, storage, and distribution facilities. Recycled water would be used only during the
irrigation season (generally April through October). Components include:

!

Watsonville Wastewater Treatment Facility – Water Recycling Facility. The WWTF is
located at 401 Panabaker Lane in Watsonville (see Figure 2.2). Construction of tertiary
treatment, pumping, storage, and associated facilities (the Water Recycling Facility) would
require acquisition of eight acres of land from adjacent agricultural areas.

!

Pipeline Connections to Import Pipeline and the Integrated Coastal Distribution System.
The Water Recycling Project includes approximately 4,200 feet of 24-inch-diameter
pipeline to connect the Water Recycling Facility to the Import Pipeline and/or to the
Monterey and Santa Cruz Service Areas of the ICDS.

2

Refer to the end of Appendix A for a description of other Water Recycling Project alternatives considered and
rejected during project planning.

Pajaro Valley Water Management Agency

2-7

Revised BMP Draft EIS

HAYES

ROAD

San Andreas
Lateral
SALINAS

Y1
HIGHWA

Recycled
Blend Water
Pipeline

Watsonville
WWTF
Springfield
Lateral

ROAD

Proposed
Water Recycling
Facility

End Import
Water Pipeline
Begin Coastal
Distribution System

Siting Area for Supplemental Wells

0

3000
Feet

SOURCE: RMC Engineering

PVWMA Revised BMP EIS / 200179

Figure 2.2
Recycled Water Facility
and Supplemental Well
Siting Area

2. ALTERNATIVES INCLUDING THE PROPOSED ACTION

!

Supplemental Wells, Laterals. Figure 2.2 indicates the area within which up to five wells
to produce blending water would be sited. Wells would be spaced approximately
2,000 feet apart, within a boundary extending 1,000 feet on each side of the Import
Pipeline, extending four miles east from State Route (SR) 1. These wells would be located
within unincorporated areas in Santa Cruz and Monterey Counties. The total area
anticipated for each well would be approximately 30 feet by 40 feet. Lateral pipelines
would connect the wells to the Import Pipeline.

WATER QUALITY
Table 2.3 provides water quality data for recycled water as well as for Harkins Slough and CVP
water. The recycled water would meet water quality standards for unrestricted reuse contained in
Title 22 of the California Code of Regulations. The recycled water would have a projected total
dissolved solids (TDS) level generally ranging between 780 and 1,300 milligrams per liter
(mg/L), which would be too high for certain crops in the Pajaro Valley; thus, the recycled water
would need to be blended with water containing lower TDS levels to produce a water with less
than 500 mg/L of TDS. Proposed blending sources include imported water and groundwater.
Blending with CVP water is estimated to require a ratio of about 2:1 to 3:1 (CVP water to
recycled water) to meet the 500 mg/L TDS goal. The use of groundwater for blending would
require up to five supplemental groundwater extraction wells with lateral pipelines connecting to
a main pipeline to the blending facilities. These wells would also be used to supply groundwater
to irrigators during the dry-year periods.

WATSONVILLE WASTEWATER TREATMENT FACILITY
Design Capacity
The WWTF has a current average dry-weather flow of approximately 7.4 million gallons per day
(mgd).3 The secondary dry weather design capacity is 12 mgd. Under current conditions, the
WWTF could provide approximately 600 to 700 af per month during the six- to seven-month
Pajaro Valley irrigation period (April through October), for a total of approximately 4,000 afy
(note that the ability to use water is limited both by water availability and blended water quality).
These values are based on a 90 percent recovery of influent to the WWTF and account for water
loss in solids, facility downtime, outfall maintenance, and evaporation.

Existing Operations
The current process train at the WWTF includes primary sedimentation, biological filtration
(trickling filters), solids contact aeration, secondary clarification, disinfection with sodium
hypochlorite, and dechlorination with sodium bisulfite. Typically, the disinfection and
dechlorination steps are bypassed, since the coliform standards are usually met without disinfection.

Water Recycling Facility
Figure 2.3 presents the site layout for the Water Recycling Facility.
3

One acre-foot equals 325,850 gallons.
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TABLE 2.3
WATER QUALITY CONCENTRATIONS OF
CANDIDATE WATER SUPPLY SOURCES

Parameter

Conductivity
Range
Expected
Total Dissolved Solids
Range
Expected
Phytophthora
Chloride (Expected)
Sodium (Expected)
Sodium Adsorption Ratio
PH
Minimum
Maximum
Dissolved Oxygen (Minimum)
Boron (Maximum)
Ammoniag
Nitrate g
Bicarbonate (Maximum)g
Turbidity
Range
Expected
Total Suspended Solids (TSS)
Range
Expected

Units

Harkins
Slougha

CVP
Waterb,c

Recycled
Waterd,e,f

µmhos/cm
µmhos/cm

0.2-0.9
0.39

0.36-0.77
0.54

1.2-1.7
1.4

mg/L
mg/L
mg/L
mg/L
-

130-570
250
Present
25
23
0.6

194-420
299
ND
86.2
60
NA

780-1,300
900
ND
190
210
5.7

mg/L
mg/L
mg-N/L
mg-N/L
mg/L

7.2
7.9
NA
0.13
NA
<0.5
90

7.0
9.0
NA
0.2
0.1-6.3
3.0
79

6.9
7.9
NA
3.10
NA
0.5-13
470

NTU
NTU

90-200
150

1.0-12.0
2

NA
NA

mg/L
mg/L

15-110
55

NA
NA

NA
NA

_________________________
a Harkins Slough Construction Design Criteria, Montgomery Watson, March 2000.
b Sampling Point No. 005000, Pacheco Pumping Plant Trash Racks.
c Data collected by City of Watsonville weekly between November 17, 2000 and May 22, 2001 and analyzed by the Soil
Control Lab.
d All total alkalinity is a result of bicarbonate, due to the pH concentration.
TDS is approximately equal to electrical conductivity x 640.
e Recycled water conductivity is calculated from TDS.
f TDS and other values are from sampling program conducted at the Watsonville Wastewater Treatment Facility.
g Ammonia, nitrate, and bicarbonate values for Harkins Slough are maximum.
mg/L – milligrams/liter; mg-N/L – milligrams nitrogen per liter; µmhos/cm – micromhos/centimeter; NTU –
nephelometric turbidity units; ND – nondetect; NA – not available.
SOURCE: RMC, Inc., 2002.
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Figure 2.3
Recycled Water Facility
Conceptual Site Plan-City of Watsonville
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Design Capacity
The proposed Water Recycling Facility would produce tertiary-level recycled water and would be
sized to treat 8 mgd of secondary effluent, which is the average dry-weather flow rate projected
for 2005.

Proposed Operations
The Water Recycling Facility includes the following sequential processes:

!
!
!
!
!

Flow equalization
Filtration
Disinfection
Storage
Distribution pumping and blending

Figure 2.4 presents a schematic flow diagram for tertiary treatment.
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Figure 2.4
Tertiary Treatment Process Schematic
(assuming conventional filtration)

Flow Equalization4
The WWTF has substantial diurnal variations in the flow rate of secondary effluent. The Water
Recycling Facility design includes flow equalization basins to overcome the operational
problems caused by these variations, to improve the performance and reliability of the tertiary
treatment facilities, and to reduce the size and cost of the tertiary facilities. The equalization
basins would have a volume of 1 million gallons (mg), equal to 12.5 percent of the average
dry-weather flow.

Filtration
The filtration processes under consideration are described below. These processes are capable of
meeting the existing Title 22 water quality requirements, based on current secondary effluent
quality.

4

Flow equalization is the damping of flow rate variations so that a constant or nearly constant flow rate is achieved.

Pajaro Valley Water Management Agency

2-12

Revised BMP Draft EIS

2. ALTERNATIVES INCLUDING THE PROPOSED ACTION

Granular Media Filtration. This technology uses granular media filter beds of various types
and sizes to remove suspended material from the secondary effluent. Filtration can be combined
with coagulation and/or flocculation to cluster the suspended material prior to filtration and
improve filtration efficiency. Depending of the secondary effluent water quality, a sedimentation
step may also be required to help decrease turbidity prior to filtration.
Conventional Granular Media Filtration. Conventional filtration includes chemical coagulation,
flocculation, sedimentation, and granular-medium filtration. The coagulation, flocculation, and
sedimentation steps could be achieved using a flocculating clarifier. The flocculating clarifier
utilizes a coagulant and polymer for coagulation and flocculation of material and includes the
addition of microsand to produce a rapidly settling, dense floc during the sedimentation step.
Microsand is separated from the sludge and returned to the clarifier. The filtration process
removes the remaining part of the suspended material agglomerated by the flocculation process.
The facilities associated with the conventional filtration process would include chemical storage
and feed facilities, tanks, pumps, and a support building. New chemical storage and feed
facilities would be required to supply coagulant (e.g., aluminum sulfate) and polymer prior to
filtration. New pumps would be required to provide influent to the unit at adequate pressure. The
filter feed pump station would consist of two 20-horsepower pumps capable of lifting 5,600 gallons
per minute (gpm) up 20 feet. Additionally, approximately 3,000 to 4,000 pounds of solids per
day would be produced. This number might vary depending on the coagulant and polymer
dosage requirements.
Cloth Media Filtration. This technology uses a cloth fabric media supported by open frame
structures that are arranged in disk configuration to remove suspended material from the secondary
effluent. The disks are completely submerged in steel or concrete tanks and filtrate is produced
continuously using gravity as the driving force. Similar to granular media filtration, cloth media
filtration can be combined with coagulation, flocculation, and/or a sedimentation step to improve
filtration efficiency. Previous evaluation of the cloth media filter shows performance comparable to
granular media filtration (as opposed to membrane filtration) in terms of turbidity removal.
The facilities associated with the cloth media filtration process would include a direct cloth media
filtration plant and a pre-treatment unit. The pre-treatment unit, providing at least coagulation
and flocculation, would need to be installed upstream from the cloth media filter. Ideally, a full
conventional pre-treatment process, including coagulation, flocculation, and sedimentation,
would need to be installed.
Membrane Filtration. The membrane filtration process uses membrane technologies instead of a
granular-medium filter for filtration. At the heart of the system are hollow-fiber microporous
membranes. These membranes are 0.5 millimeters in diameter and are encapsulated into a bundle
to form a filter module. During normal operation, the feed water passes from the outside of the
membrane into the center and exits as filtrate. Suspended solids and microorganisms are collected
on the outside surface of the hollow fiber. There are two major categories of membrane filtration
systems: pressurized membranes and submerged membranes.
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Pressurized Membrane Filtration. This process is based on a low-pressure feed water system
driving the feed water from the outside of the membrane to the inside, where filtered water exits as
filtrate. New pumps would be required to provide feed water at adequate pressure to the unit.
Compressed air is used to perform a backwash, with air being introduced into the filtrate side of the
system and released through the walls of the hollow fiber. Accumulated solids are flushed from the
membrane surface using permeate at low pressure. The backwash is typically returned to the
headworks for additional treatment. However, this could result in solids buildup in the primary and
secondary treatment processes through the introduction of a difficult-to-remove solids stream into
the treatment plant unit processes. Provisions to treat the backwash prior to return to the headworks
might be required.
The membrane filtration unit would be installed in a new building that would cover approximately
8,000 square feet. No chemicals are used during normal microfiltration treatment process
operation, though citric acid is used to clean the membranes periodically. This method results in
substantially less sludge production than a conventional filtration process. Preliminary estimates
have shown that a maximum of 1,400 pounds of solids would be produced per day (RMC, 2002).
Submerged Membrane Filtration. In the Watsonville context, the submerged membrane filtration
process is based on the concept of locating microfiltration facilities within secondary treatment
tanks. The membranes would be submerged; water would flow from outside of the membrane to
the inside and exit through the membrane to the disinfection process. A vacuum would be created
within the membrane fibers by a permeate pump that would force the water into the membrane.
Membrane cleaning of accumulated solids would be achieved by reversing the inflow and
backwashing the membrane surface using feed water at low pressure.
For this process, one clarifier would be converted to a full-time submerged membrane filtration
unit. All dry-weather flows would be treated through the tank. The tank would operate similar to
an extension of the existing solids contact process. Flow equalization basins would not be required
for this process. During the wet season, the two remaining wet-weather clarifiers would be put back
on-line and would operate parallel to the submerged membranes.
The submerged membranes would be able to operate under a slight vacuum instead of at the high
pressure utilized by pressurized membranes. Vacuum pumps with 110 horsepower would likely be
required. Additional pumping equipment (backpulse pumps, membrane air scour blowers, air
compressors, cleaning system pumps, etc.) would be equivalent to a 30-horsepower pump running
24 hours per day. Part of the sludge would be recycled back into the aeration tanks.

Disinfection
Following the filtration process, the filtered effluent would be disinfected by either a chlorination
process or ultraviolet (UV) disinfection process.
Chlorination. The chlorination process would treat filtered effluent in long, narrow chlorine
contact channels sized to retain the design flow for a minimum modal contact time of 90 minutes.
This process would likely use sodium hypochlorite as the disinfecting agent. The disinfecting agent
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addition and mixing would occur immediately upstream of the channel. The chlorination facilities
would cover approximately 17,000 square feet and would be sized to disinfect an average dryweather flow of 8 mgd. Chlorine analyzers would be located at the effluent channel of the basin to
continuously record residual chlorine and to provide feedback for adjustment of the sodium
hypochlorite dosage. Chlorine dosage would be adjusted to keep the chlorine residual in the
distribution system at less than 5 mg/L to address prospective recycled water users’ concerns.
UV Disinfection. With the UV disinfection process, filtered tertiary effluent would flow through
channels containing UV lamps. The lamps would irradiate the water with light to meet Title 22
disinfection requirements for coliform and virus. Chlorine would likely need to be added to the
disinfected effluent to minimize regrowth in the distribution system. The UV disinfection facilities
would cover approximately 900 square feet. The UV disinfection process would not require any
chemical addition that could affect recycled water suitability for agricultural use.

Storage
The Water Recycling Facility includes 4 million gallons of clearwell5 storage to provide
operational reliability and flexibility for the recycled water distribution system. The clearwell
storage would consist of two 2-million-gallon aboveground tanks. A new pump station with two
30-horsepower pumps would be required to pump water from the disinfection facilities into the
clearwell.

Distribution Pumping and Blending
The recycled water would be blended with groundwater or imported surface water. The blending
would be achieved by in-line mixing, either at the Water Recycling Facility or at a point near the
western terminus of the Import Pipeline. Consequently, the recycled water pumping station either
would pump recycled water to the western terminus of the Import Pipeline or would pump blended
water directly into the Integrated Coastal Distribution System. The pump station hydraulic
capacity would be 7,400 gpm, or 8 mg delivered over 18 hours, to meet maximum-day recycled
water demand.

BLEND WATER OPTIONS
As mentioned previously, the recycled water would likely have a TDS level too high for certain
crops in the Pajaro Valley. Thus, a source of lower-TDS water is necessary, which would be
blended with the recycled water to achieve an overall goal of 500 mg/L TDS. The two potential
sources of blending water are imported surface water and groundwater.

Imported Surface Water
Imported surface water, including CVP water, would be available for blending with recycled
water after construction of the Import Pipeline is completed. CVP water would be available in

5

A clearwell is a reservoir used to hold treated water prior to its release into the distribution system.
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wet and normal years, although groundwater would need to be utilized during dry periods to
offset reductions in CVP water deliveries.

Groundwater
Up to five supplemental wells are projected to be necessary to provide sufficient groundwater for
blending with the recycled water to achieve the goal of 500 mg/L TDS. Some existing wells may
be converted to this purpose, and some new wells would be constructed. Figure 2.2 indicates the
general area within which the wells would be located. New wells most likely would be sited in
areas currently used for agricultural production. New wells would be sited so as not to affect
nearby wells that are expected to remain in operation. Lateral pipelines would also be necessary
to connect these supplemental wells to the Import Pipeline.

Blending
The blend water would be routed to the Integrated Coastal Distribution System. The blending
facility would likely be located near SR 1 and the Pajaro River. Blending would be achieved by
in-line mixing.

PIPELINE CONNECTING WATER RECYCLING FACILITY TO IMPORT
PIPELINE AND INTEGRATED COASTAL DISTRIBUTION SYSTEM
The proposed 4,200-foot, 42-inch-diameter pipeline to connect the Water Recycling Facility to
the Import Pipeline and Integrated Coastal Distribution System (the Recycled Blend Water
Pipeline) would allow blending of recycled water and imported water to occur, and would
provide the connection to the ICDS to transport the blended water to agricultural lands in the
coastal area. The pipeline alignment extends along farmlands and the Pajaro River, and crosses
the Pajaro River to connect to the Import Pipeline and the ICDS, on the south side of the River
west of Highway 1. Microtunneling would be used to install the pipeline beneath the Pajaro
River.

CONSTRUCTION
The construction area for the Water Recycling Project consists of the Water Recycling Facility site,
pipeline alignments, and well sites (see Figure 2.2). Construction of the Water Recycling Project is
expected to begin in 2004 and last for two years. Pipeline construction methods would be similar to
open-cut and bore-and-jack construction methods and site restoration practices described for the
Import Pipeline. Typical construction methods for the Water Recycling Facility at the WWTF
would be employed, including:

!

Excavation, foundation, and underground construction. Underground structures would
include piping and basins.

!

Construction of new buildings and other aboveground facilities.

!

Grading and Landscaping. Following completion of the various project components, the
construction acreage would be regraded and landscaped.
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Access to the construction sites would be provided via public roads and farm roads. Materials
storage would occur on site.
Most employment directly associated with the Water Recycling Project would occur during the
construction phase. Project construction is anticipated to employ approximately 20 to 30 workers
at any one time.

IMPORT WATER PROJECT AND IMPORT PIPELINE
Water Supply
The water supply imported to the valley would be made up of
CVP water from a contract assigned by Mercy Springs Water
District (MSWD; Reclamation, PVWMA, 1998) and additional
water sufficient to meet the project’s objectives of effectively
managing the groundwater basin (13,400 afy firm supply).
Additional sources could include assignments purchased from
other CVP contractors or water purchases from other non-CVP
sources.

ALTERNATIVE B
WATER SUPPLY
Recycled Water
Imported Water
! Mercy Springs Water District
Assignment
! Assignments from Other CVP
Contractors
! Non-CVP Water Purchases
! Groundwater

CVP Water
Refer to Section 1.3 in Chapter 1 regarding authorizations
related to use of CVP water.

CVP contractors experience supply reductions during dry years. The yield in any given year
could range from zero percent to 100 percent of a contract entitlement because of dry-year
reductions. Due to legal restrictions (such as implementation of the Central Valley Project
Improvement Act [CVPIA] and requirements established by CALFED for fisheries and water
quality in the Sacramento-San Joaquin Delta) and to fluctuations in weather conditions,
Reclamation has predicted that agricultural CVP contractors south of the Delta may receive only
60 percent of their annual contract allocations on a long-term average basis. This delivery figure,
while subject to various considerations, is explained further in the CVPIA Programmatic EIS. As
noted above, in order to offset the anticipated shortfall in CVP water supplies due to dry-year
reductions, PVWMA would rely on groundwater banking within the basin and in a groundwater
basin outside the Pajaro Valley (out-of-basin banking).
For out-of-basin banking, PVWMA would bank surplus CVP water available during wet-weather
years with another CVP contractor. In return, PVWMA would receive water from the CVP
contractor during dry years. Out-of-basin banking would allow PVWMA to rely first on out-ofbasin water to meet demand.
After 2007, PVWMA will likely implement an in-basin water storage project to cope with
increasing demand. At that time, out-of-basin banking could be phased out. One option under
consideration is conjunctive use of CVP water. During above-normal rainfall years, CVP
allotments plus supplies extracted from the Harkins Slough recharge basin and recycled water
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would be expected to meet or exceed demand within the ICDS. Therefore, CVP water above
current demands would be injected into the groundwater basin using wells located along the
Import Pipeline. The exact locations of the injection/extraction wells have not been identified.
Under this scenario, recycled water would be blended with recovered water from
injection/extraction wells and CVP water to create a uniform water supply for the ICDS that
meets or exceeds PVWMA’s water quality objectives.
Mercy Springs Water District Assignment. In 1999, PVWMA entered into a joint agreement
for the assignment of 6,260 afy of entitlement to CVP water from MSWD, located in northern
Fresno County (Reclamation, PVWMA, 1998). The assignment was made to PVWMA under a
joint agreement with the Santa Clara Valley Water District and Westlands Water District. The
agreement also stipulates the basis for PVWMA acquisition of all or a portion of the assignment
between 2008 and 2017. If PVWMA does not develop the facilities to deliver this water (the
Import Pipeline) by 2017, Santa Clara Valley Water District and Westlands Water District would
be the sole recipients of the assignment.6
Assignments from Other CVP Contractors. PVWMA would enter into additional purchase
agreements for water from other water agencies to obtain sufficient CVP water to balance basin
demand. Under this scenario, PVWMA would purchase CVP water entitled to other CVPcontracting districts during wet years (and possibly normal years), thereby reducing pumping and
allowing the groundwater basins in the Pajaro Valley to recharge naturally. During dry years,
PVWMA would rely on groundwater resources within the basin. This scenario would allow the
groundwater basin to recover and bank groundwater for use in dry years. Water could be sold or
otherwise delivered to PVWMA on a schedule that is similar to the delivery schedule PVWMA
would have if it contracted directly with Reclamation.
Impacts that could occur in water districts that sell water to PVWMA are evaluated
programmatically in this EIS in Section 4.11, Cumulative Impacts; additional project-level NEPA
documentation (for federal water) and/or CEQA documentation would be required for specific
proposals. Regarding PVWMA’s Broadview Water District proposal, refer to Section 4.11.
New CVP Contract. Reclamation has reserved a CVP entitlement for PVWMA. In 1975,
Reclamation requested and received a reservation commitment from the San Felipe Committee of
the CVP for 19,900 afy for the Watsonville subarea (now encompassed by the PVWMA service
area boundary), to which PVWMA now holds a future entitlement. PVWMA wishes to negotiate
a long-term water service contract with Reclamation for this entitlement. However, with the
passage of the CVPIA in 1992 (Public Law 102-575), Congress prohibited Reclamation from
renewing existing long-term contracts for water supply until an environmental analysis (the PEIS)
was completed and prohibited new contracts for purposes other than fish and wildlife before the

6

The assignment of a CVP contract from MSWD to PVWMA was evaluated in CVP Water Supply Contract
Assignment from Mercy Springs Water District (Contract No. 14-06-200-3365A) to Pajaro Valley Water
Management Agency Final Environmental Assessment and Final Finding of No Significant Impact (EA/FONSI).
The EA/FONSI was approved by Reclamation on November 6, 1998 (FONSI No. 02-99 1106 210).
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provisions of 3406(b)-(d) are met. Reclamation signed the Record of Decision for the CVPIA
PEIS in January 2001. Reclamation does not expect all of the environmental review
implementation requirements in the Record of Decision to be completed for several years.
If/when the authority to enter into new contracts is restored to Reclamation by Congress,
PVWMA could negotiate a contract for the entitlement with Reclamation. At that time,
Reclamation would prepare National Environmental Policy Act (NEPA) documentation
addressing the new contract.

Other Non-CVP Water Transactions
No other sellers have been identified at this time.

Area within PVWMA Receiving Imported Water Supply
Table 2.4 presents a breakdown of water supply by source for Alternatives B and C. The Import
Pipeline would supply water for agricultural irrigation to the coastal area (generally the PVWMA
service area west of SR 1) and inland area of the Pajaro Valley Basin. Under either Alternative B
or C, PVWMA would eliminate groundwater pumping in the coastal area and provide a
replacement supply of surface water, recycled water, or groundwater from the inland area.
Table 2.7 also shows the breakdown of the coastal area water supply by source.

TABLE 2.4
ALTERNATIVES B AND C: WATER SUPPLY BREAKDOWNa,b
Alternative B
Recycled Water and Imported Water
(afy)

Coastal Area

Alternative C
Import Water Only
(afy)

Coastal Area

Import Water
Groundwater from Inland Area
Recycled Water
Harkins Slough Project
Total
Inland Area

10,400
3,000
4,000
1,100
18,500

Import Water
Groundwater

3,000
42,500
45,500

Total

Total

17,400
1,100
18,500

Total

3,000
42,500
45,500

Import Water
Harkins Slough Project

Inland Area
Import Water
Groundwater

_________________________
a Quantity of water by source would vary by year based on average, above-normal, below-normal rainfall.
b PVWMA would directly supply water for agricultural irrigation only.
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Farms in the inland area adjacent to the Import Pipeline would receive an estimated 3,000 afy of
imported water via turnouts. The specific inland farms that would receive the imported water
(and hence the location of the turnouts) have not yet been determined. All other inland
agriculture would continue to rely on groundwater pumping to meet irrigation needs.

Operational Strategy
PVWMA’s operational strategy is based on supplying 18,500 afy of water to the coastal area via
the ICDS. The quantity of water by source would vary based on rainfall, as follows:

!

Average Rainfall Years. CVP deliveries (and potentially non-CVP import water) plus
water from the Harkins Slough project, the Supplemental Wells, and the Water Recycling
Project would provide the water required to meet ICDS demand. Harkins Slough and the
Supplemental Wells would be used to meet peak delivery requirements.

!

Above-Normal Rainfall Years. CVP deliveries (and potentially non-CVP import water)
plus water from the Harkins Slough project and Water Recycling Project are expected to
exceed ICDS demand. CVP deliveries above demand would be banked with a CVP
contractor through an out-of-basin banking agreement. Inland farms with turnouts off the
Import Pipeline could receive CVP supplies.

!

Below-Normal Rainfall Years. PVWMA would receive minimal amounts from the CVP
system. Additional import water would be received through out-of-basin agreements.
PVWMA would also withdraw water from the Supplemental Wells. These banked supplies
would augment surface water and recycled water to meet ICDS demand. Inland farms may
be requested to use their existing wells during peak demand conditions. During the most
severe dry-weather years, the Harkins Slough project is not expected to provide any water.

Import Pipeline
The Import Pipeline would link the Pajaro Valley with the Santa Clara Conduit of the San Felipe
Unit facilities. The San Felipe Unit of the CVP supplies water to Santa Clara Valley, the northern
portion of San Benito County, the southern portion of Santa Cruz County, and the northern edge
of Monterey County. Water from San Luis Reservoir is transported to the Santa Clara-San Benito
service area by way of the Pacheco Tunnel, 48.5 miles of closed conduits, two pumping plants,
and one small reservoir. Water is initially transferred from the Sacramento-San Joaquin Delta
through the Delta-Mendota Canal to O’Neill Forebay, where it is pumped into the San Luis
Reservoir and diverted through the Pacheco Pumping Plant to the Pacheco Tunnel. The water
then flows through the Pacheco Conduit to the Santa Clara Conduit. The Santa Clara Tunnel and
Conduit are 22.1 miles long and have a capacity of 330 cfs. This conduit transfers water from the
Pacheco Conduit to the Coyote Pumping Plant. The proposed Import Pipeline would connect to
the Watsonville turnout on the Santa Clara Conduit. Potential future delivery of water to Pajaro
Valley was incorporated into the design of the San Felipe Unit pumping and transmission
facilities. The design capacity available to PVWMA in the Santa Clara Conduit is 67 cfs, equal
to approximately 4,500 to 4,600 af per month. Facilities are planned per contract limitations on
flow (67 cfs) but may be exceeded consistent with the operations of Santa Clara Valley Water
District and San Benito County Water District. Except for the connection to the Santa Clara
Conduit, no construction or physical modifications to CVP facilities are anticipated.
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The pipeline would extend from the existing Watsonville turnout across portions of San Benito,
Santa Clara, Santa Cruz, and Monterey Counties and would connect with the ICDS near SR 1. A
detailed description of the pipeline alignment and design characteristics is presented below.

Proposed Pipeline Alignment
Figures 2.5 through 2.8 detail the proposed alignment of the Import Pipeline.
The proposed Import Pipeline alignment extends from the existing Watsonville turnout of the
Santa Clara Conduit of the CVP San Felipe Unit and continues in a southwesterly direction
parallel to, and south of, the Pajaro River in San Benito County (see Figure 2.5). The terrain in
this portion of the pipeline route is generally flat, open farmland. From the Santa Clara Conduit,
the pipeline route crosses a drainage ditch and Frazier Lake Road, and then continues southwest.
The alignment crosses Miller’s Canal and extends southwest, crossing Bolsa Road/SR 25 and the
Union Pacific Railroad (UPRR) tracks. From this point, the pipeline alignment continues south
along a property boundary to a Pacific Gas and Electric Company (PG&E) high-voltage power
line easement. The route then follows the PG&E easement west to the Lomerias Muertas
foothills, and curves around the northwestern side of this intervening landform.
The alignment crosses U.S. SR101 (U.S. 101) and extends south along the west side of the
highway on Betabel Road for a distance of approximately 7,000 feet. It extends along the eastern
sides of a mobile home park and an orchard, then turns west along a farm road (see Figure 2.6).
From this point, the alignment continues west and crosses to the west side of the Pajaro River,
entering Santa Clara County.
The alignment continues west across the UPRR tracks and extends along the north side of the
UPRR tracks through the Sargent Hills, where it crosses Pescadero Creek. It continues west
along the UPRR right-of-way into Santa Cruz County, and then enters the Santa Cruz Mountain
foothills, where it climbs 200 vertical feet. From this point, the alignment turns back downhill
and extends west along the north side of the UPRR tracks and past the community of River Oaks.
The proposed route follows the north side of SR129 past the community of Chittenden to Soda
Lake, turns south, follows a farm road to the Pajaro River, then crosses to the south side of the
Pajaro River and into San Benito County (see Figure 2.7). This crossing occurs near the San
Andreas Fault Zone. The alignment then follows the Pajaro River northwest within a dirt road on
the Graniterock quarry to the edge of the property, where it crosses to the west side of the UPRR
tracks. The pipeline alignment then parallels the UPRR tracks and continues west through
Aromas, entering into Monterey County at Carpenteria Road. The alignment crosses San Juan
Road and continues northwest along the UPRR tracks to the northern end of the Cayetano Hills
(see Figure 2.8).
At this point, the alignment crosses to the south side of the UPRR tracks and extends south
around the northern edge of these hills. The route then extends west and crosses Hayes Road and
Lewis Road to the south of Watsonville Junction. From Lewis Road the pipeline turns west on
Trafton Road and continues west across Salinas Road south of the community of Pajaro. The
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Figure 2.5
Proposed Import Pipeline Alignment
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Figure 2.6
Proposed Import Pipeline Alignment
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Figure 2.7
Proposed Import Pipeline Alignment
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Figure 2.8
Proposed Import Pipeline Alignment
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alignment continues west across SR 1 and turns north along a farm road, roughly 1,900 feet west
of SR 1. The alignment continues north across the Pajaro River to the north side of the river
levee, which is the end point of the Import Pipeline and the beginning of the distribution system.

Pipeline Design Characteristics
The proposed 22.2-mile-long Import Pipeline would consist of pipe segments 16 to 18 feet in
length. The maximum pipe diameter would be 66 inches; however, pipe diameter may be
reduced to 48 inches in areas where accessibility to the site and easement width is constrained
(e.g., at Pajaro River crossings and near Chittenden Pass). The entire pipeline would be located
underground beneath 5 to 10 feet of cover.
The change in elevation that occurs along the preferred pipeline alignment and existing water
pressure in the Santa Clara Conduit would allow the imported water to flow by gravity in the
pipe. Along most of the alignment, the elevation of the pipeline would decrease steadily from
about 146 feet above mean sea level (msl) at the Santa Clara Conduit to approximately
20 feet msl at the pipeline’s western terminus near SR 1 (except where the pipeline would reach
an elevation of approximately 400 feet msl in the Santa Cruz Mountains). However, no pumping
facilities would be needed, because existing water pressure in the Santa Clara Conduit would
provide sufficient pressure in the pipeline to force water up to higher elevations in the Santa Cruz
Mountain foothills.
The Import Pipeline would be pressurized by existing Santa Clara Conduit water pressure,
extending from the San Felipe Unit turnout to the distribution system. Pressure controls would be
installed along the pipeline and at field turnouts to reduce undesirable high pressures. Isolation
valve systems would be installed near the San Andreas fault. If a seismic event that causes a pipe
break were to occur along the San Andreas fault, the valve system upstream of the fault would
automatically shut off the upstream section of the pipe. A valve system would also be installed at
the Watsonville turnout on the San Felipe Unit, for temporary and emergency discharge into the
Pajaro River.
Pipeline specifications, including detailed information on pipe materials, coatings, and joints, will
be finalized during the final design phase of the project and included on the project drawings and
specifications for construction. A registered geotechnical engineer would be consulted during the
design phase to determine soil characteristics, seismic concerns (including crossing of the San
Andreas Fault Zone), corrosion concerns, and pipe materials selection. A registered professional
engineer specializing in pipe design requirements would design the pipeline based on the
recommendations of the geotechnical engineer. The recommendations of these professionals
would be incorporated into the final project drawings and specifications. The project
specifications would also provide information on pipe joint fitting, installation, and backfill for
the contractor’s reference. Pipe joints would be fitted and sealed at the construction site and the
project specifications would be followed for the handling of sealants and other potentially
hazardous materials.
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Pipe coating and insulation would occur at the factory with finished pipe delivered to construction
and staging areas. However, some field coating may be required during construction (e.g., at pipe
joints).
Because the Pajaro Valley is an area of high seismic activity, the Import Pipeline must be
designed to meet seismic standards recommended by a registered geotechnical engineer and a
registered professional engineer. These standards would be determined during the final design.
Since costs associated with designing the pipeline to withstand a high-magnitude earthquake at
the San Andreas fault crossing would be prohibitive and a temporary loss of service would not
imperil domestic water supply, the pipeline crossing of the San Andreas fault would be designed
to allow for pipe rupture in the event of a major seismic event. As described above, flow from a
broken pipe could be temporarily discharged to the Pajaro River, until valves located upstream of
the break could be used to shut off flow. During final design, project engineers would determine
the preferred location along the alignment in the San Andreas Fault Zone for the pipe to rupture
and design the pipeline so that it would have a tendency to break at that point in the event of a
major seismic event.

Pipeline Construction
Construction Area
A permanent easement would be obtained along most of the pipeline alignment. A temporary
construction easement ranging from 15 to 110 feet wide would be acquired (see Table 2.5). The
maximum width for the project construction right-of-way would be 140 feet in open country; near
the Graniterock Company property, the right-of-way would be 40 feet wide. The construction
corridor at the Pajaro River crossing would be 30 feet wide and 40 feet wide at stream crossings.
Construction and long-term operation working areas would not require the entire construction
easement. Easements would be purchased in open field areas in San Benito and Santa Clara
Counties and other areas that would not directly benefit from construction and operation of the
project. In Monterey and Santa Cruz Counties, where landowners would receive either direct or
indirect benefits from the project, PVWMA anticipates that temporary right-of-way for pipeline
construction would be donated by the landowners. In locations where the pipeline would be
placed within transportation corridors (e.g., railway corridors, Caltrans right-of-way), it is
assumed that easements or license agreements would be acquired from the owners of these lands.

Construction Schedule
Construction is projected to begin in the summer of 2004 and conclude in the spring of 2007.
This schedule may change if securing a water source is delayed, or to adhere to permit or
regulatory agency requirements.
It is expected that a construction crew would be able to install up to 100 linear feet of pipe each
work day, on average. Assuming that construction would occur seven days a week as is planned,
the pipeline would be completed in approximately three years. Construction in flat, open fields
could allow more pipe to be installed each day, whereas construction in constrained areas, such as
across or along major roadways, railroads, and river channels, or in areas with many utility lines,
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TABLE 2.5
ESTIMATED RIGHT-OF-WAY EASEMENTS FOR THE IMPORT PIPELINE

Permanent Easement
(width in feet)

Temporary
Construction Easement
(width in feet)

Total Right-of-Way
(width in feet)

Open Country

60

110

140

River/Stream Crossings

30

40

70

Granite Quarry

25

15

40

Condition

______________________
SOURCE: CH2M Hill, 1997

would slow construction. Use of multiple starting points and pipe installation crews could reduce
the construction time to 18 months or less.

Typical Construction Methods
Along most of the alignment, the pipe would be installed in a trench with 2:1 sideslopes, with
1 foot of bedding material below the pipe and 5 feet of cover material. In general, the pipeline
alignment is located in open areas where conventional excavation methods can be used for opencut (open-trench) pipeline installation. Open-cut installation is typically the least expensive
method of installing pipe and is the preferred method for the Import Pipeline. Open-cut
construction methods would be employed to construct most of the proposed overland, road, and
dry river channel crossings; however, optional methods of installation would be used in some
areas where the alignment crosses major roads, the Pajaro River, creeks with flowing water,
dense vegetation, or other conditions where surface disturbance needs to be minimized. In open
areas, including croplands, excavated topsoil would be stockpiled during construction and
replaced following pipeline installation. The amount of topsoil to be stockpiled would be
determined in the final design phase by a soils engineer.

Construction Access Roads
Construction access roads have not been identified. It is assumed that the construction contractor
would access the site from existing roadways and by moving equipment and materials within the
construction easement. Temporary construction access may be required where the alignment is
located within open fields. It is assumed that the contractor would access the construction
easement using the shortest possible route from existing roadways. Access to these sites, if
different than that shown on the final design drawings, would be addressed in the traffic control
plan to be prepared by the contractor and submitted to the appropriate county and state regulatory
agencies. The project specifications would prohibit the contractor from locating site access,
storage, or staging areas within known or identified sensitive habitat or environmental areas.
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Wherever possible, identified sensitive areas within the construction easement would be mapped
in the project plans or addressed in the project specifications.
Techniques for construction of new access roads would be determined by the construction
contractor and the appropriate agency with authority over the existing roadways near the access
site (Caltrans or county public works departments). Given the topography along the alignment,
access would likely entail simple blading of a new road; no major cuts or fills would be needed.
Access areas called out in the project plans would be discussed in the specifications, but the
discussion would be limited to requirements to return the access site to preconstruction contours
and/or conditions.

Materials Storage
The location of storage sites for soils removed from the trench has not been determined. Soils
may be side-cast to areas adjacent to the pipeline alignment and within the construction easement.
Staging areas and storage areas would be determined by the contractor. The U.S. Army Corps of
Engineers would allow temporary storage of fill and excavated materials in dry streambeds
during construction, and these sites may be used, if necessary. Soils also may be stored on the
tops of stream banks where possible, as shown in Figures 2.9 and 2.10. The contractor would
identify areas for pipe and materials storage. The project specifications would prohibit the use of
sensitive environmental areas, roadways, and farmed lands outside of the construction easement
for materials and equipment storage, unless the contractor receives approval from the appropriate
regulatory agencies and/or the property owner.

Pipeline Inspection During Construction
The construction management team would inspect pipes daily throughout the construction period.
PVWMA would hire a contractor to construct the project and a construction management team to
coordinate the response to questions from the contractor and inspect construction activities. The
construction management team would include a construction manager, resident engineers with
experience in pipeline design and construction, and a team of inspectors who would be at the site
daily during construction hours.

Pipeline Testing
Immediately after construction, the contractor’s inspector would test the pipe for leaks. Welded
joints would be x-rayed or filled with water and pressurized to identify weaknesses or leaks in the
joints. Any leaks or weak joints shall be repaired per the specifications. Following installation of
the pipeline and throughout the life of the pipeline, leak detection would be conducted by
PVWMA.

Site Restoration
Site restoration in open areas and along transportation corridors would be completed as the
pipeline is installed. The project area would be restored to preconstruction contours. In fields
and areas of sensitive habitat, the top 6 to 12 inches of soil would be stockpiled during
construction and replaced following pipe installation, and erosion control methods would be used.
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NOTE:
A) NOT TO SCALE
B) CONTRACTOR SHALL SLOPE TRENCH WALLS OR SHORE EXCAVATIONS
FOR CONSTRUCTION SAFETY AND IN ACCORDANCE WITH CURRENT
OSHA REQUIREMENTS
C) 60" IMPORT PIPELINE DEPICTED

SOURCE: PVWMA

PVWMA Revised BMP EIS / 200179

Figure 2.9
Typical River Crossing Pipeline Installation
and Right-of-Way Requirements

NOTE:
A) NOT TO SCALE
B)

CLSM — CONTROL LOW STRENGTH MATERIAL

C) CONTRACTOR SHALL SLOPE TRENCH WALLS OR SHORE EXCAVATIONS
FOR CONSTRUCTION SAFETY AND IN ACCORDANCE WITH CURRENT
OSHA REQUIREMENTS
D) 60" IMPORT PIPELINE DEPICTED
E)

EXCAVATED MATERIAL TO BE HAULED AWAY

SOURCE: PVWMA

PVWMA Revised BMP EIS / 200179

Figure 2.10
Typical Rock Quarry Pipeline Installation
and Right-of-Way Requirements
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Site restoration specifications would meet the requirements of the California Department of Fish
and Game, other agencies with jurisdiction by law, and local flood control agencies to restore the
areas to preconstruction elevations and slopes, minimize disturbance of riparian habitat, and
maintain preconstruction channel capacity. In paved areas, the site would be restored to
conditions specified by the appropriate transportation and public works agencies.

Special Construction Methods
River and Stream Crossings. The proposed pipeline alignment includes open-trench crossings
of the Pajaro River near the Graniterock quarry property, Pescadero Creek, Sargent Creek, two
unnamed tributaries to the Pajaro River near Pescadero Creek, an unnamed drainage east of Soda
Lake, and a small channelized drainage west of Aromas. All river and stream crossings are
proposed to occur during the dry season. If water flows persist within the channels at the time of
construction, sheetpile cofferdams would be installed in a portion of the channel and the
construction area would be dewatered.
Two crossings of the Pajaro River (west of U.S. 101 and west of SR 1) and a crossing of Millers
Canal would be constructed using trenchless methods. Microtunneling or directional drilling is
proposed for these crossings.
UPRR and Highway Crossings. The pipeline alignment would cross three major roadways:
U.S. 101,SR 129, and SR 25. Tunneling or bore-and-jack techniques would be used at these
crossings to prevent disruption of traffic flow.
Open-cut construction would be used at all other one- and two-lane road crossings.

Pipeline Operation
Pipeline Inspection and Maintenance
PVWMA staff would inspect the pipeline right-of-way periodically during project operation.
Because the pipeline is buried, frequent inspection would not be necessary. Annual visual
inspections would be conducted by driving or walking along portions of the alignment.

Design Life and Abandonment
The operational life of the project is estimated to be 50 to 100 years, based on engineering
judgment.

Employment
Most of the jobs generated by the project would be related to the construction of the pipeline
itself, and project-related employment would end after the completion of the project. Pipeline
construction is expected to take up to three years to complete and would require two teams of
construction workers (at a minimum), each consisting of about eight to ten people. If multiple
starting points and construction crews were used, the total workforce would increase, but
construction duration would decrease, possibly to 18 months, or half of the construction period
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used for this analysis. In addition, approximately 14 welders would be needed, and four to six
truck drivers would be hired to transport sand and gravel and other fill/backfill material to and
from the construction staging areas along the pipeline alignment. In addition to the pipeline
construction workers, the project would employ an administrative staff of five to seven people for
the duration of the construction phase. Total direct employment generated by the project during
the construction phase is estimated to be between 40 and 50 people.

INTEGRATED COASTAL DISTRIBUTION SYSTEM
The purpose of the ICDS is to deliver water to growers in the coastal area roughly bounded by
Monterey Bay to the west, SR 1 to the east, Elkhorn Slough to the south, and Buena Vista Drive
and Harkins Slough Road to the north. Growers in this area would take their wells out of service,
thereby reducing the groundwater pumping rate. The ICDS consists of facilities required to
provide complete irrigation to approximately 10,000 acres (gross), approximately 8,960 acres
(net), with imported water supplies. Facilities include:

!
!
!
!

Pipelines
Pump stations
Turnouts
Crossings

In addition to blended recycled water and imported water, the ICDS has a third supply source:
the Harkins Slough diversion project. The Harkins Slough project was completed in 2001, and
with it segments of the ICDS, to deliver water to nearby growers. Figure 2.11 indicates those
pipeline segments that have already been permitted and constructed.

Pipelines
The proposed ICDS contains a total of approximately 165,670 linear feet (lf) of pipeline and is
divided into two service areas: Santa Cruz and Monterey. Of this 165,670 lf, 28,530 lf of
pipeline has already been constructed as part of the Harkins Slough project, as shown in
Figure 2.7. ICDS pipeline in the Santa Cruz Service Area would begin approximately 700 feet
west of SR 1 on the north side of the Pajaro River (see Figures 2.11 and 2.12). It parallels the
Pajaro River along the outside of the north levee for approximately 0.3 mile in a westerly
direction, and proceeds north past the WWTF to West Beach Road. A main lateral extends west
along Beach Road for approximately 2.25 miles, ending at the intersection of Beach and Shell
Roads.
Two main laterals branch off of the Beach Road Lateral. The Northeast Addition Lateral travels
north along a farm road approximately 1.25 miles. The North Plateau Lateral branches north off
of the Beach Road alignment and follows San Andreas Road for approximately one-half mile to
the north side of Watsonville Slough. From this point, the pipeline parallels the Harkins Slough
pipeline, turns west along Dairy Road, and extends northwest for about one-half mile to the
Harkins Slough recharge basin. From this point, the North Plateau Lateral extends east to
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Integrated Coastal Distribution SystemMonterey Area
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San Andreas Road and north along that road for approximately 1.5 miles. In addition, the system
includes 16 sub-laterals (four along the Beach Road Lateral, four along the Northeast Addition
Lateral, and eight along the North Plateau Lateral) to provide service to all parcels of land.
The South Plateau Lateral would serve the Monterey Service Area. This lateral extends west
along the south levee of the Pajaro River, and then proceeds south to a farm road. The pipeline
follows this farm road for approximately two miles to its western terminus near the Pajaro River.
The lateral travels south from this pipeline (approximately 1,500 feet west of the Pajaro River)
then continues south approximately 18 miles, crosses McClusky Slough, and ends just north of
the Struve Road / Giberson Road intersection. A main north-south sub-lateral extends branches
from the South Plateau Lateral up the bluff just west of SR 1, then travels south for about
1.5 miles before turning east and crossing SR 1. In addition, the system includes numerous
sub-laterals to provide service to all parcels of land, as shown in Figures 2.11 and 2.12.
The majority of the ICDS alignment runs along farm roads. Some construction on private
agricultural land would occur, and coordination with owners and growers with respect to locating
facilities and minimizing crop losses during construction would be necessary. Where the
alignment follows county roads, the pipeline would be constructed in farm roads adjacent to the
county road. Some river, slough, road, and railroad crossings would be necessary, and are
discussed below.

Turnouts
A total of 127 turnouts are included in the ICDS. These turnouts are located at sites along the
ICDS laterals and at the terminus of each sub-lateral.

Pump Stations
Results of hydraulic modeling showed that minimum pressures in the Monterey Service Area
would be adequate, and that a pump station would not be required. Minimum pressures
anticipated in the Santa Cruz Service Area may require the addition of a pump station. Assuming
worst-case conditions, a North Plateau pump station would be required near the intersection of
Sunset Beach Road and San Andreas Road. Table 2.6 shows the design criteria for this pump
station.
Due to the anticipated low pressure, booster pumps would be required at two turnouts. These two
turnouts are the highest turnouts in the ICDS. Booster pumps would be similar to those currently
used at many wells in the area, consisting of a horizontal centrifugal pump connected to a turnout,
with a bypass line for taking water at line pressure. Table 2.6 shows the design criteria for these
booster pumps.

Crossings
The proposed ICDS alignment crosses roads, railroads, rivers, and environmentally sensitive
areas. Recommended lateral routes minimize the number and length of special crossings.
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TABLE 2.6
ICDS PUMP STATION DESCRIPTIONS
Design Parameter

North Plateau Pump Station

Booster Pump Stations (2)

Capacity
Horsepower (hp)
Number of Pumps
Location

7,500 gpm
600 hp
2 Duty + 1 Standby
Farmland

1,200 gpm
50 hp
1
Farmland

_________________________
SOURCE: Montgomery Watson Harza, 2002.

Trenchless crossing methods include conventional jacking, horizontal boring, directional drilling,
and microtunneling.

Pajaro River
The ICDS would cross the Pajaro River to deliver blended water to Santa Cruz County. Crossing of
the river is assumed to be accomplished using microtunneling, due to the length and depth of the
crossing and diameter of the casing pipe. Table 2.7 summarizes the crossing specifications.
TABLE 2.7
CROSSING SPECIFICATIONS

Design Parameter

Crossing Method

Pajaro River Pajaro River
Aa
Bb

microtunnel

Crossing Length
500 ft
Pipe Diameter
42 in
Casing Pipe Diameter
54 in
Depth
40 ft
_________________________

microtunnel
500 ft
18 in
30 in
40 ft

Hanson
Slough

McClusky
Slough

SR 1

County Rd.
(typical)

jack and bore jack and bore jack and bore jack and bore
or microtunnel or microtunnel
200 ft
300 ft
150 ft
65 ft
18 in
24 in
30 in
12 in
30 in
36 in
42 in
24 in
10 ft ≤
10 ft ≤
10 ft ≤
10 ft ≤

a WWTF to blending facility. This is the pipeline described under the Water Recycling Project.
b Blending facility to Santa Cruz

SOURCE: Montgomery Watson Harza, 2002.

Sloughs
The ICDS would cross Hanson Slough and McClusky Slough. Table 2.7 summarizes the
preliminary crossing specifications.
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Roads and Railroads
The ICDS would cross a number of roads throughout the service areas. Many of the smaller
roads would be crossed with open trenching. Minimum trench width would be the outside
pipeline diameter plus 2 feet. Other roads, as well as the UPRR tracks north of West Beach
Road, would require trenchless crossing methods due to traffic control and pavement restoration
concerns. Table 2.7 summarizes crossing specifications.

2.3.3 ALTERNATIVE C – IMPORT WATER PROJECT ONLY
Alternative C – Import Water Project Only, includes the following components:

!
!
!
!
!

Construction of a 60-inch diameter (on average) Import Pipeline
Connection of the pipeline to the CVP Santa Clara Conduit
Delivery and use of CVP water in the Pajaro Valley
Construction of 10 injection/extraction wells
Construction of the ICDS

No Water Recycling Project is included in Alternative C. Because no recycled water supply
would be available, this alternative would require an increase in the import water supply. The
60-inch Import Pipeline would convey an average of 17,400 afy of CVP water to the inland and
coastal areas, approximately 4,000 afy more than the 54-inch Import Pipeline included in
Alternative B would deliver. The Harkins Slough project would provide an additional 1,100 afy.
The injection/extraction wells would be used to store CVP water in the groundwater basin during
low-demand periods (e.g., winter) and during wet years. The water would then be extracted
during the irrigation season.

LOCATION
!

Import Pipeline. The proposed Import Pipeline alignment would extend from the Santa
Clara Conduit of the San Felipe Unit approximately 22 miles west to SR 1, as described
under Alternative B, above (see Figures 2.5 through 2.8).

!

Injection/extraction Wells. The ten injection/extraction wells would be located east of
SR 1, within 1,000 feet of the Import Pipeline alignment (see Figure 2.2).

IMPORT PIPELINE OPERATION AND CONSTRUCTION
Please refer to the discussion under Alternative B for a description of the Import Pipeline
alignment, operation, and construction characteristics.

INTEGRATED COASTAL DISTRIBUTION SYSTEM
Please refer to the discussion under Alternative B for a description of the ICDS alignment,
operation, and construction characteristics.
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INJECTION/EXTRACTION WELL OPERATION AND CONSTRUCTION
Each of the injection/extraction wells would require construction of one well approximately
150 to 250 feet below ground surface. Each well site would require an approximately 40- by
50-foot fenced area (2,000 square feet). Pumping following conventional filtration would be
sufficient to move the surface water down the well and into the groundwater aquifer. An
80-horsepower extraction pump would be located either in the main well bore or in a side casing
to provide for extraction, well maintenance, and backwashing needs. The lateral pipelines would
generally be 16 inches in diameter. Pipeline routing would depend on the exact locations of the
injection well sites selected.
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