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Section

1
INTRODUCTION
1.1 PURPOSE OF STUDY
The purpose of this report is to discuss the water facility needs of the Esperanza Hills project as
it relates to the Yorba Linda Water District (YLWD) plans for the domestic water system. More
specifically, this report will address: the existing water system, the estimated project water
demands, projected reservoir storage, proposed transmission and pumping facilities needed to
support the proposed project and adjacent developments. It will also identify the approximate
water distribution and transmission line alignments and pipe sizes, as well as proposed reservoir
and pump station locations and sizes. The project water demands are based on the proposed land
use and sizing criteria identified in the YLWD 2005 Water Master Plan and the YLWD 2013
Northeast Area Planning Study (NEAPS). The analysis presented in this report is based on the
Esperanza Hills VTTM 17522 Stonehaven Option 1 Site Plan/Grading Study as shown in
Appendix B.

1.2 PROJECT DESCRIPTION
The Esperanza Hills project is located in the unincorporated area in the County of Orange, in the
City of Yorba Linda’s sphere of influence. Figure 1-1 shows a location map of the general area.
The site is located north of Yorba Linda Boulevard and east of San Antonio Road and is within
the Yorba Linda Water District’s Improvement District 1 water service area. As proposed by the
Esperanza Hills Specific Plan, the project site consists of 332 single family residential lots and
two (2) single family residential Estate lots. The Esperanza Hills site is comprised of
approximately 469 acres of undeveloped vacant land. However, of the 469 acres, approximately
323 acres will be graded based on the conceptual grading plan. Figure 1-2 shows a vicinity map
of the area illustrating the location of the project and the developments in the area. Other
adjacent undeveloped properties include the: Sage property (VTTM 17341), the Bridal Hills
(Friend) property, and Yorba Linda Land (Texaco) property. These properties are at various
stages in the planning and entitlement process and have been excluded from the analysis
presented in this report. The Esperanza Hills project is planned for a multi-faceted community
consisting of open space, parks, trail system, and low density residential lots. Stonehaven Drive
is the main north-south thoroughfares into the community connecting to Yorba Linda Boulevard
and State Route 91 Freeway. The development of Esperanza Hills and adjacent communities
will further enhance the northeastern portion of the City of Yorba Linda.

1.3 RELATED STUDIES
The Yorba Linda Water District Domestic Water System Master Plan, prepared by Carollo
Engineers in May 2005, provides a regional study identifying existing and future proposed water
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supply, storage, and transmission facilities within the District’s ultimate service area. The study
also presents design criteria to be utilized in water supply, system pressures, pipeline velocities,
fire flow criteria, storage volumes, operational storage, fire protection storage, emergency
storage, and pump capacities. The report also provides information on the District’s planning
and evaluation criteria that can be applied to determine projected water demands.
In anticipation of the proposed Esperanza Hills and future adjacent developments, YLWD
completed the Northeast Area Planning Study (NEAPS) dated March 2013 by Carollo Engineers.
It should be noted that Yorba Linda Estates has contributed $20,000 to fund the cost of the water
system review and the preparation of the NEAPS. The NEAPS analyzes the District’s existing
water system and recommends that the source of water supply for Esperanza Hills will come
from the Zone 1000-1 of the existing YLWD system, served by the Little Canyon Reservoir and
fed by the Fairmount pumping station to two separate reservoirs to be built on site at the 1200
and 1390 foot elevations. The NEAPS also recommends, in addition to the proposed project
water infrastructure facilities, that the following minimum offsite system improvements be made
to support the supply needs of the proposed future projects:
1) Increase firm pumping capacity of the existing Fairmont Pump Station;
2) Construction of a parallel 16-inch diameter pipeline (3,500 linear feet) and future
abandonment of the existing 12-inch diameter Zone 1000-1 pipeline along Fairmont
Boulevard between Fairmont Pump Station and Forest Avenue;
3) Construction of a new 24-inch diameter pipeline in Fairmont Boulevard from Bastanchury
Road to the Fairmont Pump Station; and
4) Additional offsite well capacity and pipeline upgrades (including zone reconfiguration
improvements), to be determined by the District staff.
As stated in the NEAPS, the combination of these proposed offsite District water system
improvements and the proposed Esperanza Hills water infrastructure improvements will not only
meet the demands of the future developments in the area but also improve the water service
reliability and fire protection for the surrounding area.
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Section

2
DESIGN CRITERIA
This section presents the design criteria used to evaluate recommended water system
improvements required for the Esperanza Hills project. The criteria utilized in this study are in
accordance with the YLWD 2005 Domestic Water System Master Plan, the 2010 YLWD
Standard Specifications, and the 2013 NEAPS.

2.1 WATER DUTY FACTORS
The water duty factor (WDF) used in projecting average day water demands for the project is
based on a 1.20 ac-ft/yr factor for similar Yorba Linda Water District (YLWD) developments as
per discussions with YLWD staff engineers. Assuming a density of one (1) dwelling unit per
acre, the WDF is equivalent to 1,070 gpd/du.
To convert Average Day Demand flows (ADD) to Maximum Day Demand flows (MDD) a
factor of 1.48 was used. Similarly for Peak Hour Demand flows (PHD) a factor of 2.55 was used
as described in the 2005 Water Master plan.

2.1 PLANNING CRITERIA
The planning criteria are used to evaluate the proposed water system hydraulic models. They are
utilized as a check to confirm that the values being developed are reasonable. A list of planning
criteria used in the evaluation of this project is shown in Table 2-1.
TABLE 2-1
PLANNING CRITERIA
Description
Maximum Pressure
Minimum Pressure
Static Condition
Peak Hour
MDD + Adjacent to a Fire
Maximum Pipeline Velocity
Average Day Analysis
Maximum Day and Peak Hour Analysis
Fire Flow Analysis
Fire Fighting Capabilities
Single Family Residential – 2 hour duration
Emergency Reservoir Storage Volume
Operational Reservoir Storage Volume

Value
125

Unit
psi

60
40
20

psi
psi
psi

5
7
15

fps
fps
fps

1,500
1 MDD
0.3 MDD

gpm
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2.2 SYSTEM PRESSURES
The water distribution system has been designed to maintain static pressures between 60 psi and
125 psi. This criteria is used to initially divide a project between water service zones. Appendix
C presents a Pressure Zone Boundaries Map, which illustrates the general pressure zone
boundaries within the YLWD service area. Figure 2-1 presents a Proposed Water System
Pressure Zone Map, which identifies the proposed pressure zone boundaries for the Esperanza
Hills project. Computer modeling will be performed during final design and submitted to
YLWD to ensure that adequate residual pressures are obtained under all demand conditions. The
system shall be designed to yield minimum static pressures of 60 psi at reservoirs high water
level, residual pressures of 40 psi during non-fire demands and 20 psi during maximum day
demand plus fire flow conditions. Where the maximum pressure at the service connection
exceeds 80 psi, individual pressure regulators shall be equipped at the service connection in
accordance with the Uniform Plumbing Code (UPC). Headloss in water lines is calculated using
the Hazen-Williams equation with a “C” value of 120. Only locations where customers are
served need to meet such pressure requirements.

2.3 PIPELINE VELOCITIES
Transmission and distribution pipelines were designed to have a maximum velocity of 5 fps with
a maximum headloss of 5 ft/1000 ft (0.005 ft/ft) for the ADD non-fire scenarios. The maximum
velocity can increase to 7 fps with a maximum headloss of 7 ft/1000 ft (0.007 ft/ft) for Maximum
Day and Peak Hour non-fire scenarios. For fire flow scenarios, the pipe can have a maximum
velocity of 15 fps with a maximum headloss of 15 ft/1000 ft (0.015 ft/ft).

2.4 STORAGE VOLUMES
The total required volume of storage in a water system consists of water for operational storage,
emergency storage and fire flow storage. As discussed and directed by YLWD, the Esperanza
Hills project’s operational storage and emergency storage is required to be equivalent to 30
percent of the maximum day demand and 100 percent of the maximum day demand,
respectively. Fire flow and duration requirements were assumed to be 1500 gpm for 2 hour
duration for single family residential developments which equals 018 MG. However, in other
cases if a school or public facility is proposed within the zone, the fire flow demand could
increase to 3500 gpm for 3 hours which equals a required storage of 0.63 MG. Water reservoir
storage requirements are evaluated on a zone-by-zone basis.

2.5 PUMP CAPACITY
Booster Pump Stations should be able to fill reservoirs such that levels at the end of the day are
the same or higher than those at the beginning of the day, based on MDD. Pump station capacity
and the ability to transfer water to higher zones from lower zones, are evaluated on a zone-byzone basis. Maximum day demands are compared with pump station capacities, with the largest
unit out of service.
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2.6 FIRE FLOW REQUIREMENTS
The Orange County Fire Authority (OCFA) is the agency responsible for establishing the fire
flow requirements for the YLWD’s service area. These flows are based on the current California
Fire Code (CFC). Table 2-1 summarizes the minimum fire flow requirements for each land use
category.
TABLE 2-1
Fire Flow Requirements
Land Use category
Single Family Residential
Multi-Family Residential
Public Facilities/Schools
Commercial
Industrial
Hospital

Minimum Fire Flow
Required (gpm)
1,500
2,500
3,500
2,500
5,000
5,000

Minimum
No. of
Hydrants
1
3
4
3
5
5

Duration
(hr)
2
2
3
3
4
4

The Esperanza Hills project is proposing to provide the minimum fire flow storage of 1,500 gpm
for a 2 hour duration with a minimum residual pressure of 20 psi to meet OCFA’s and YLWD’s
fire flow requirements for single family residential developments. OCFA normally allows a
reduction to the fire flow requirements for developments that have incorporated fire sprinklers
systems, specific building construction types, fuel modification, fire breaks, and other special fire
protection measures. However, OCFA has indicated that it will not allow credits or reduction on
the fire flow requirements for this project, because it is located in a Very High Fire Hazard
Severity Zone (VHFSZ).

2-3

Preliminary Water Report for Esperanza Hills – Yorba Linda

Section

3
EXISTING AND PROPOSED
MASTER PLAN FACILITIES
This section discusses the existing and proposed master plan water facilities as identified in
YLWD 2005 Domestic Water System Master Plan report in the vicinity of the project. The 469acre Esperanza Hills project development (portion of the Murdock/Pacific Holding development
as previously identified in the YLWD Master Plan) was included in the 2005 Water Master Plan
and this section further validates the details of the proposed water facilities reflecting current
development conditions. The NEAPS analyzes the District’s existing water system and
recommends that the source of water supply for Esperanza Hills will come from the Zone 1000-1
of the existing YLWD system, served by the Little Canyon Reservoir and fed by the Fairmount
pumping station to two separate reservoirs to be built on site at the 1200 and 1390 foot
elevations. The NEAPS also recommends several offsite water system improvements to be
made to the support the supply needs of the proposed future project, in addition to the proposed
project water infrastructure facilities.

3.1 EXISTING FACILITIES
The Esperanza Hills project is located north of Stonehaven Drive and east of San Antonio Road
in the unincorporated areas of the County of Orange and lying within the YLWD’s Improvement
District 1 water service area. The existing water facilities in the vicinity of the project are
located within the following water service zones, see Table 3-1.
TABLE 3-1
Existing Water Facilities
Zone
1000 (5B)
780-3 (4C)
1000 (5B)
Santiago Reservoir - 1000 (5B)
Hidden Hills Reservoir - 1390 (6C)

Street
San Antonio Road
MWD easement
Stonehaven Drive
Green Crest Drive
Wire Spring Trail

Pipe Size
10”
33”
12”
12”
12”

Figure 3-1 presents the YLWD Water Distribution System Map, which illustrates the YLWD’s
existing water system facilities within their water service area.
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3.1.1 1000 ZONE
An existing 10-inch 1000 zone (5B) line is located in San Antonio Road and an 8-inch line is
located in Aspen Way which connects to the 36-inch transmission line along the Metropolitan
Water District (MWD) pipeline. This zone is supplied by the Little Canyon Reservoir having a
capacity of 0.88 million gallons, and by the Santiago Reservoir having a capacity of 1.10 million
gallons, both with a high water elevation of 1000 feet. Three booster stations supply the 1000
zone with pressure. These booster stations are identified as the Fairmont Booster Pump Station
(BPS), the Springview BPS, and the Hidden Hills BPS.
An existing 12-inch 1000 Zone (5B) water line is also located in the MWD easement and in
Stonehaven Drive at Davenport Circle south of the project site. This line is supplied by the
Hidden Hills Booster Station and 1000 Zone Santiago Reservoir.

3.1.2 780 ZONE
An existing 36-inch/33-inch 780 Zone (4C) transmission water line is located along the existing
MWD easement southwest of the project site. According to the 2005 Water Master Plan, Zones
780 (4A), 780 (4B), and 780 (4C) had a storage deficit of approximately 9.0 MG which is now
addressed through interconnecting these zones with new pipelines and therefore reducing the
storage requirement for the 780 Zone to 10.0 MG. This zone is supplied by the existing 8.00
MG Springview Reservoir and 1.98 MG Gardenia Reservoir.

3.1.3 1390 ZONE
An existing 12-inch 1390 Zone (6C) water line is located in Hidden Hills Road and in Wire
Spring Trail east of the project site. This line is supplied by the Hidden Hills Reservoir having a
capacity of 2.0 MG. The Santiago Booster Pump Station supplies the pressure to the 1390
pressure zone.

3.2 PROPOSED FACILITIES
There are no existing master planned water facilities currently available to service the upper
pressures zones of the Esperanza Hills project and adjacent developments. However, YLWD is
obligated by an existing development agreement to provide the necessary backbone facilities to
supply and service the project as identified in the 2005 Water Master Plan. In anticipation of the
proposed Esperanza Hills and future adjacent developments, YLWD completed the Northeast
Area Planning Study (NEAPS) dated March 2013 by Carollo Engineers. It should be noted that
Yorba Linda Estates has contributed $20,000 to fund the cost of the water system review and the
preparation of the NEAPS. The NEAPS analyzes the District’s existing water system and
recommends that the source of water supply for Esperanza Hills will come from the Zone 1000-1
of the existing YLWD system, served by the Little Canyon Reservoir and fed by the Fairmount
pumping station to two separate reservoirs to be built on site at the 1200 and 1390 foot
elevations. The NEAPS also recommends, in addition to the proposed project water
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infrastructure facilities, that the following minimum offsite system improvements be made to
support the supply needs of the proposed future projects:
1) Increase firm pumping capacity of the existing Fairmont Pump Station;
2) Construction of a parallel 16-inch diameter pipeline (3,500 linear feet) and future
abandonment of the existing 12-inch diameter Zone 1000-1 pipeline along Fairmont
Boulevard between Fairmont Pump Station and Forest Avenue;
3) Construction of a new 24-inch diameter pipeline in Fairmont Boulevard from Bastanchury
Road to the Fairmont Pump Station; and
4) Additional offsite well capacity and pipeline upgrades (including zone reconfiguration
improvements), to be determined by the District staff.
As stated in the NEAPS, the combination of these proposed offsite District water system
improvements and the proposed Esperanza Hills water infrastructure improvements will not only
meet the demands of the future developments in the area but also improve the water service
reliability and fire protection for the surrounding area. The Esperanza Hills development will be
contributing their fair share of the recommended offsite improvements necessary to support the
project and adjacent developments based on the NEAPS.
Figure 3-2 presents a Master Water Facilities Plan, which illustrates the boundaries of the
project and the proposed regional water system facilities for the Esperanza Hills project and
adjacent developments.

3.2.1 780 ZONE
A new 16-inch transmission pipeline will be constructed along existing Metropolitan Water
District 100’ wide easement located southwest of the project from Dorinda Road easterly and
northerly along an existing roadway and public utility easement into the project site. This line
will be connected to the existing 33-inch transmission line at Dorinda Road continue to a
proposed 1200 Zone BPS located at the southwest corner of the Esperanza Hills project. This
line will serve as the primary point of connection for the project site. The source of supply is fed
from the Fairmont BPS.

3.2.2 1000 ZONE
A new 8-inch distribution pipeline will be constructed from the proposed 1200 Zone BPS to
service the proposed 1000 Zone areas within the Esperanza Hills project. Located at the
discharge line of the 1200 Zone BPS will be a pressure reducing station which will decrease the
pressures to be able adequately serve the lots within the proposed 1000 Zone.

3.2.3 1200 ZONE
The new 12-inch transmission line will continue northeasterly from the proposed 1200 Zone
Booster Pump Station to the proposed 1200 Zone underground Reservoir to serve the homes in
the proposed 1200 Zone within the Esperanza Hills project. The 1200 Zone Booster Pump
Station is sized to include one (1) fire flow and emergency natural gas pump at 1,500 gpm
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(approx. 460-ft TDH), two (2) supply pumps at 835 gpm each, and one (1) pump at 200 gpm
(approx. 460-ft TDH). The 1200 Zone Reservoir is sized for a total storage capacity of 0.7 MG.
A pressure reducing station is also required to reduce the operating pressures from the 1390 Zone
water system. This will provide redundancy to the water system in case the 1200 Zone Reservoir
is non-operational for some unforeseen condition. A network of 8-inch distribution lines will
also be proposed to serve the project development. The sizing of these facilities are preliminary
and shall be verified during final design.

3.2.3 1390 ZONE
A 1390 Zone Booster Pump Station located at the proposed 1200 Zone Reservoir site is proposed
to boost the water via a proposed onsite 12-inch transmission line to the proposed 1390 Zone
underground Reservoir located at the northeast corner of the project site. The proposed 1390
Zone Booster Pump Station is sized to include one (1) fire flow and emergency natural gas pump
at 1,500 gpm (approx. 230-ft TDH), two (2) supply pumps at 290 gpm each, and one (1) pump at
100 gpm (approx. 230-ft TDH). The reservoir is sized for a total storage capacity of 0.4 MG. A
network of 8-inch distribution lines will also be proposed to serve the project development. The
sizing of these facilities are preliminary and shall be verified during final design.
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Section

4
WATER DEMANDS AND
SIZING OF FACILITIES
This section provides the projected water demand for the Esperanza Hills project. As well as
determine the relative mainline pipe sizes, reservoir storage requirements and booster pump
station capacities.

4.1 PROJECTED WATER DEMANDS
The projected water demand factor of 1,070 gpd/du was used to determine the Average Day and
Maximum Day Demands for the project. The 1000 zone has 40 proposed lots, the 1200 zone has
206 proposed lots, and the 1390 zone has 88 proposed residential lots (includes 2 estate
residential lots) within the Esperanza Hills project. The adjacent Sage VTTM 17341 and Friend
property developments are not included as part of the analysis. Table 4-1 summarizes the
projected Average Day, Maximum Day, and Peak Hour Demands for each water service zone
within the project. As shown below the total estimated water demand generated by the
Esperanza Hills project is approximately 0.36 MGD Average Day, 0.53 MGD Maximum Day,
and 0.91 MGD Peak Hour.
TABLE 4-1
Water Demand Summary
Watershed ID
Esperanza Hills
1000 Zone
1200 Zone
1390 Zone
Total

Tribitary
Lots
(DU)

Average Day
Demand
(MGD)

Maximum Day
Demand
(MGD)

Peak Hour
Demand
(MGD)

40
206
88
334

0.04
0.22
0.09
0.36

0.06
0.33
0.14
0.53

0.11
0.56
0.24
0.91

Note: Demands based on unit count within each zone assuming an approximate density of 1DU/ac.

4.2 RESERVOIR STORAGE
Based upon the estimated water demands, Table 4-2 summarizes the required reservoir storage
for each water service zone based upon the design criteria outlined in Section 2. The reservoir
sizing presented in Table 4-2. The 1200 Zone and 1390 Reservoirs are sized to include storage
for the Esperanza Hills project only unless agreements are reached with adjoining property
owners and development agreements between adjoining property owners and YLWD are entered
into as set forth above. Per the NEAPS, Esperanza Hills and Sage Development total storage
4-1

Preliminary Water Report for Esperanza Hills – Yorba Linda

requirements for all pressure zones is approximately 1.30 MG. Please note that storage
requirements discussed herein are estimates only. Per the YLWD 2005 Water Master Plan, the
storage requirements do not include any allocation for fighting brush and wild fires, since the
volume of water required to fight fires of this type is significantly beyond the capacity of the
District to provide.
TABLE 4-2
RESERVOIR STORAGE REQUIREMENTS

Watershed ID
Esperanza Hills
1000 Zone
1200 Zone
1390 Zone

Average
Day
Demand
(mgd)

Required
Operational
Storage
(MG)

Required
Emergency
Storage
(MG)

Required
Fire Flow
Storage
(MG)

Total
Required
Storage
(MG)

0.05
0.22
0.09

0.07
0.33
0.13

0.15
0.66
0.18

0.18
0.18
0.18

0.40
1.17
0.49

Note: Operational Storage is based on 1.48xADD. Emergency Storage is based on 3xADD. Fire
Flow Demand is based on (1500 GPM for 2 hours).

The Esperanza Hills project is proposing to construct two underground reservoirs to supply the
necessary storage and pressures needed to service the proposed 1200 Zone and 1390 Zone. The
proposed 1200 Zone Reservoir capacity is 0.70 MG. The capacity of the 1390 Zone Reservoir is
0.40 MG. The water storage required for the homes within the proposed 1000 Zone will be
supplied by the proposed 1200 Zone Reservoir.

4.3 WATER SYSTEM MODEL
A model of the proposed project water system shall be prepared and analyzed during final design
to ensure that the project’s water infrastructure system is designed to meet YLWD’s design
minimum and maximum requirements for system pressures, pipe velocity, reservoir storage, and
fire flow capacities. Figure 4-1 presents the Proposed Water Facilities Plan, which illustrates the
proposed water facility improvements and their relative sizes based on preliminary estimates.
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Section

5
PHASING & CONCLUSIONS
This section discusses the anticipated construction phasing of the proposed water infrastructure
needed to support the Esperanza Hills project. It also identifies and summarizes the master
planned water infrastructure required.

5.1 PROJECT PHASING
The Esperanza Hills project will be developed in two main water infrastructure construction
phases. The first phase consist of construction the necessary water infrastructure to support the
homes within the 1000 Zone and 1200 Zone which includes the construction of the 1200 Zone
Booster Pump Station and Reservoir. The second phase consists of construction the necessary
water infrastructure to support the homes within the 1390 Zone which includes the construction
of the 1390 Reservoir.

5.2 CONCLUSIONS
The Esperanza Hills project will require the following Water Infrastructure to be constructed for
the build-out condition:
YLWD Capital Improvements
•
•

•
•

Increase firm pumping capacity of the existing Fairmont Pump Station;
Construction of a parallel 16-inch diameter pipeline (3,500 linear feet) and future
abandonment of the existing 12-inch diameter Zone 1000-1 pipeline along Fairmont
Boulevard between Fairmont Pump Station and Forest Avenue;
Construction of a new 24-inch diameter pipeline in Fairmont Boulevard from
Bastanchury Road to the Fairmont Pump Station; and
Additional offsite well capacity and pipeline upgrades (including zone reconfiguration
improvements), to be determined by the District staff.

Esperanza Hills Infrastructure Improvements
•

16-inch 780 Zone offsite transmission waterline along existing 100’ MWD Easement and
50’ Roadway/PUE from existing 33-inch transmission pipeline (780 Zone) at Dorinda
Road to proposed 1200 Zone Booster Pump Station;
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•

•
•
•
•
•
•
•

12-inch 1200 Zone onsite waterline within the project from the proposed 1200 Zone
Booster Pump Station to proposed 1200 Zone Reservoir and 1390 Zone Booster Pump
Station;
12-inch 1390 Zone onsite waterline within the project from the proposed 1390 Zone
Booster Pump Station to proposed 1390 Zone Reservoir;
Proposed 1200 Booster Pump Station completed to its ultimate firm capacity of 835 gpm;
Proposed 1390 Booster Pump Station completed to its ultimate firm capacity of 290 gpm;
Proposed 1390/1200 and 1200/1000 Pressure Reducing Station;
0.7 MG 1200 Zone Reservoir within project site;
0.4 MG 1390 Zone Reservoir within project site; and
8-inch onsite water distribution lines.

These proposed water infrastructure facilities with respect to their proximate locations,
alignments, and sizes are consistent with the YLWD 2005 Domestic Water System Master Plan,
2013 NEAPS, and related water system studies in the YLWD service area. The proposed
Esperanza Hills project onsite water facilities presented in this report are preliminary estimates
of the anticipated water facilities necessary to service the project needs. Further detailed studies
may be required by YLWD during the development phase of the project.
The proposed YLWD capital improvements identified in this report are preliminary and will be
verified by the YLWD during final design. The Esperanza Hills project in discussions with
YLWD will be contributing the project’s fair share cost of these proposed offsite water
improvements.
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Section

1
INTRODUCTION
1.1 PURPOSE OF STUDY
The purpose of this report is to discuss the water facility needs of the Esperanza Hills project as
it relates to the Yorba Linda Water District (YLWD) plans for the domestic water system. More
specifically, this report will address: the existing water system, the estimated project water
demands, projected reservoir storage, proposed transmission and pumping facilities needed to
support the proposed project and adjacent developments. It will also identify the approximate
water distribution and transmission line alignments and pipe sizes, as well as proposed reservoir
and pump station locations and sizes. The project water demands are based on the proposed land
use and sizing criteria identified in the YLWD 2005 Water Master Plan and the YLWD 2013
Northeast Area Planning Study (NEAPS). The analysis presented in this report is based on the
Esperanza Hills VTTM 17522 Aspen Way Option 2 Site Plan/Grading Study as shown in
Appendix B.

1.2 PROJECT DESCRIPTION
The Esperanza Hills project is located in the unincorporated area in the County of Orange, in the
City of Yorba Linda’s sphere of influence. Figure 1-1 shows a location map of the general area.
The site is located north of Yorba Linda Boulevard and east of San Antonio Road and is within
the Yorba Linda Water District’s Improvement District 1 water service area. As proposed by the
Esperanza Hills Specific Plan, the project site consists of 338 single family residential lots and
two (2) single family residential Estate lots. The Esperanza Hills site is comprised of
approximately 469 acres of undeveloped vacant land. However, of the 469 acres, approximately
310 acres will be graded based on the conceptual grading plan. Figure 1-2 shows a vicinity map
of the area illustrating the location of the project and the developments in the area. Other
adjacent undeveloped properties include the: Sage property (VTTM 17341), the Bridal Hills
(Friend) property, and Yorba Linda Land (Texaco) property. These properties are at various
stages in the planning and entitlement process and have been excluded from the analysis
presented in this report. The Esperanza Hills project is planned for a multi-faceted community
consisting of open space, parks, trail system, and low density residential lots. San Antonio Road
is the main north-south thoroughfares into the community connecting to Yorba Linda Boulevard
and State Route 91 Freeway. The development of Esperanza Hills and adjacent communities
will further enhance the northeastern portion of the City of Yorba Linda.

1.3 RELATED STUDIES
The Yorba Linda Water District Domestic Water System Master Plan, prepared by Carollo
Engineers in May 2005, provides a regional study identifying existing and future proposed water
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supply, storage, and transmission facilities within the District’s ultimate service area. The study
also presents design criteria to be utilized in water supply, system pressures, pipeline velocities,
fire flow criteria, storage volumes, operational storage, fire protection storage, emergency
storage, and pump capacities. The report also provides information on the District’s planning
and evaluation criteria that can be applied to determine projected water demands.
In anticipation of the proposed Esperanza Hills and future adjacent developments, YLWD
completed the Northeast Area Planning Study (NEAPS) dated March 2013 by Carollo Engineers.
It should be noted that Yorba Linda Estates has contributed $20,000 to fund the cost of the water
system review and the preparation of the NEAPS. The NEAPS analyzes the District’s existing
water system and recommends that the source of water supply for Esperanza Hills will come
from the Zone 1000-1 of the existing YLWD system, served by the Little Canyon Reservoir and
fed by the Fairmount pumping station to two separate reservoirs to be built on site at the 1200
and 1390 foot elevations. The NEAPS also recommends, in addition to the proposed project
water infrastructure facilities, that the following minimum offsite system improvements be made
to support the supply needs of the proposed future projects:
1) Increase firm pumping capacity of the existing Fairmont Pump Station;
2) Construction of a parallel 16-inch diameter pipeline (3,500 linear feet) and future
abandonment of the existing 12-inch diameter Zone 1000-1 pipeline along Fairmont
Boulevard between Fairmont Pump Station and Forest Avenue;
3) Construction of a new 24-inch diameter pipeline in Fairmont Boulevard from Bastanchury
Road to the Fairmont Pump Station; and
4) Additional offsite well capacity and pipeline upgrades (including zone reconfiguration
improvements), to be determined by the District staff.
As stated in the NEAPS, the combination of these proposed offsite District water system
improvements and the proposed Esperanza Hills water infrastructure improvements will not only
meet the demands of the future developments in the area but also improve the water service
reliability and fire protection for the surrounding area.
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Section

2
DESIGN CRITERIA
This section presents the design criteria used to evaluate recommended water system
improvements required for the Esperanza Hills project. The criteria utilized in this study are in
accordance with the YLWD 2005 Domestic Water System Master Plan, the 2010 YLWD
Standard Specifications, and the 2013 NEAPS.

2.1 WATER DUTY FACTORS
The water duty factor (WDF) used in projecting average day water demands for the project is
based on a 1.20 ac-ft/yr factor for similar Yorba Linda Water District (YLWD) developments as
per discussions with YLWD staff engineers. Assuming a density of one (1) dwelling unit per
acre, the WDF is equivalent to 1,070 gpd/du.
To convert Average Day Demand flows (ADD) to Maximum Day Demand flows (MDD) a
factor of 1.48 was used. Similarly for Peak Hour Demand flows (PHD) a factor of 2.55 was used
as described in the 2005 Water Master plan.

2.1 PLANNING CRITERIA
The planning criteria are used to evaluate the proposed water system hydraulic models. They are
utilized as a check to confirm that the values being developed are reasonable. A list of planning
criteria used in the evaluation of this project is shown in Table 2-1.
TABLE 2-1
PLANNING CRITERIA
Description
Maximum Pressure
Minimum Pressure
Static Condition
Peak Hour
MDD + Adjacent to a Fire
Maximum Pipeline Velocity
Average Day Analysis
Maximum Day and Peak Hour Analysis
Fire Flow Analysis
Fire Fighting Capabilities
Single Family Residential – 2 hour duration
Emergency Reservoir Storage Volume
Operational Reservoir Storage Volume

Value
125

Unit
psi

60
40
20

psi
psi
psi

5
7
15

fps
fps
fps

1,500
1 MDD
0.3 MDD

gpm
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2.2 SYSTEM PRESSURES
The water distribution system has been designed to maintain static pressures between 60 psi and
125 psi. This criteria is used to initially divide a project between water service zones. Appendix
C presents a Pressure Zone Boundaries Map, which illustrates the general pressure zone
boundaries within the YLWD service area. Figure 2-1 presents a Proposed Water System
Pressure Zone Map, which identifies the proposed pressure zone boundaries for the Esperanza
Hills project. Computer modeling will be performed during final design and submitted to
YLWD to ensure that adequate residual pressures are obtained under all demand conditions. The
system shall be designed to yield minimum static pressures of 60 psi at reservoirs high water
level, residual pressures of 40 psi during non-fire demands and 20 psi during maximum day
demand plus fire flow conditions. Where the maximum pressure at the service connection
exceeds 80 psi, individual pressure regulators shall be equipped at the service connection in
accordance with the Uniform Plumbing Code (UPC). Headloss in water lines is calculated using
the Hazen-Williams equation with a “C” value of 120. Only locations where customers are
served need to meet such pressure requirements.

2.3 PIPELINE VELOCITIES
Transmission and distribution pipelines were designed to have a maximum velocity of 5 fps with
a maximum headloss of 5 ft/1000 ft (0.005 ft/ft) for the ADD non-fire scenarios. The maximum
velocity can increase to 7 fps with a maximum headloss of 7 ft/1000 ft (0.007 ft/ft) for Maximum
Day and Peak Hour non-fire scenarios. For fire flow scenarios, the pipe can have a maximum
velocity of 15 fps with a maximum headloss of 15 ft/1000 ft (0.015 ft/ft).

2.4 STORAGE VOLUMES
The total required volume of storage in a water system consists of water for operational storage,
emergency storage and fire flow storage. As discussed and directed by YLWD, the Esperanza
Hills project’s operational storage and emergency storage is required to be equivalent to 30
percent of the maximum day demand and 100 percent of the maximum day demand,
respectively. Fire flow and duration requirements were assumed to be 1500 gpm for 2 hour
duration for single family residential developments which equals 018 MG. However, in other
cases if a school or public facility is proposed within the zone, the fire flow demand could
increase to 3500 gpm for 3 hours which equals a required storage of 0.63 MG. Water reservoir
storage requirements are evaluated on a zone-by-zone basis.

2.5 PUMP CAPACITY
Booster Pump Stations should be able to fill reservoirs such that levels at the end of the day are
the same or higher than those at the beginning of the day, based on MDD. Pump station capacity
and the ability to transfer water to higher zones from lower zones, are evaluated on a zone-byzone basis. Maximum day demands are compared with pump station capacities, with the largest
unit out of service.
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2.6 FIRE FLOW REQUIREMENTS
The Orange County Fire Authority (OCFA) is the agency responsible for establishing the fire
flow requirements for the YLWD’s service area. These flows are based on the current California
Fire Code (CFC). Table 2-1 summarizes the minimum fire flow requirements for each land use
category.
TABLE 2-1
Fire Flow Requirements
Land Use category
Single Family Residential
Multi-Family Residential
Public Facilities/Schools
Commercial
Industrial
Hospital

Minimum Fire Flow
Required (gpm)
1,500
2,500
3,500
2,500
5,000
5,000

Minimum
No. of
Hydrants
1
3
4
3
5
5

Duration
(hr)
2
2
3
3
4
4

The Esperanza Hills project is proposing to provide the minimum fire flow storage of based
1,500 gpm for a 2 hour duration with a minimum residual pressure of 20 psi to meet OCFA’s and
YLWD’s fire flow requirements for single family residential developments. OCFA normally
allows a reduction to the fire flow requirements for developments that have incorporated fire
sprinklers systems, specific building construction types, fuel modification, fire breaks, and other
special fire protection measures. However, OCFA has indicated that it will not allow credits or
reduction on the fire flow requirements for this project, because it is located in a Very High Fire
Hazard Severity Zone (VHFSZ).
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Section

3
EXISTING AND PROPOSED
MASTER PLAN FACILITIES
This section discusses the existing and proposed master plan water facilities as identified in
YLWD 2005 Domestic Water System Master Plan report in the vicinity of the project. The 469acre Esperanza Hills project development (portion of the Murdock/Pacific Holding development
as previously identified in the YLWD Master Plan) was included in the 2005 Water Master Plan
and this section further validates the details of the proposed water facilities reflecting current
development conditions. The NEAPS analyzes the District’s existing water system and
recommends that the source of water supply for Esperanza Hills will come from the Zone 1000-1
of the existing YLWD system, served by the Little Canyon Reservoir and fed by the Fairmount
pumping station to two separate reservoirs to be built on site at the 1200 and 1390 foot
elevations. The NEAPS also recommends several offsite water system improvements to be
made to the support the supply needs of the proposed future project, in addition to the proposed
project water infrastructure facilities.

3.1 EXISTING FACILITIES
The Esperanza Hills project is located north of Stonehaven Drive and east of San Antonio Road
in the unincorporated areas of the County of Orange and lying within the YLWD’s Improvement
District 1 water service area. The existing water facilities in the vicinity of the project are
located within the following water service zones, see Table 3-1.
TABLE 3-1
Existing Water Facilities
Zone
1000 (5B)
780-3 (4C)
1000 (5B)
Santiago Reservoir - 1000 (5B)
Hidden Hills Reservoir - 1390 (6C)

Street
San Antonio Road
MWD easement
Stonehaven Drive
Green Crest Drive
Wire Spring Trail

Pipe Size
10”
33”
12”
12”
12”

Figure 3-1 presents the YLWD Water Distribution System Map, which illustrates the YLWD’s
existing water system facilities within their water service area.
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3.1.1 1000 ZONE
An existing 10-inch 1000-1 zone (5B) line is located in San Antonio Road and an 8-inch line is
located in Aspen Way which connects to the 36-inch transmission line along the Metropolitan
Water District (MWD) pipeline. This zone is supplied by the Little Canyon Reservoir having a
capacity of 0.88 million gallons, and by the Santiago Reservoir having a capacity of 1.10 million
gallons, both with a high water elevation of 1000 feet. Three booster stations supply the 1000
zone with pressure. These booster stations are identified as the Fairmont Booster Pump Station
(BPS), the Springview BPS, and the Hidden Hills BPS.
An existing 12-inch 1000-2 Zone (5B) water line is also located in the MWD easement and in
Stonehaven Drive at Davenport Circle south of the project site. This line is supplied by the
Hidden Hills Booster Station and 1000 Zone Santiago Reservoir.

3.1.2 780 ZONE
An existing 36-inch/33-inch 780 Zone (4C) transmission water line is located along the existing
MWD easement southwest of the project site. According to the 2005 Water Master Plan, Zones
780 (4A), 780 (4B), and 780 (4C) had a storage deficit of approximately 9.0 MG which is now
addressed through interconnecting these zones with new pipelines and therefore reducing the
storage requirement for the 780 Zone to 10.0 MG. This zone is supplied by the existing 8.00
MG Springview Reservoir and 1.98 MG Gardenia Reservoir.

3.1.3 1390 ZONE
An existing 12-inch 1390 Zone (6C) water line is located in Hidden Hills Road and in Wire
Spring Trail east of the project site. This line is supplied by the Hidden Hills Reservoir having a
capacity of 2.0 MG. The Santiago Booster Pump Station supplies the pressure to the 1390
pressure zone.

3.2 PROPOSED FACILITIES
There are no existing master planned water facilities currently available to service the upper
pressures zones of the Esperanza Hills project and adjacent developments. However, YLWD is
obligated by an existing development agreement to provide the necessary backbone facilities to
supply and service the project as identified in the 2005 Water Master Plan. In anticipation of the
proposed Esperanza Hills and future adjacent developments, YLWD completed the Northeast
Area Planning Study (NEAPS) dated March 2013 by Carollo Engineers. It should be noted that
Yorba Linda Estates has contributed $20,000 to fund the cost of the water system review and the
preparation of the NEAPS. The NEAPS analyzes the District’s existing water system and
recommends that the source of water supply for Esperanza Hills will come from the Zone 1000-1
of the existing YLWD system, served by the Little Canyon Reservoir and fed by the Fairmount
pumping station to two separate reservoirs to be built on site at the 1200 and 1390 foot
elevations. The NEAPS also recommends, in addition to the proposed project water
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infrastructure facilities, that the following minimum offsite system improvements be made to
support the supply needs of the proposed future projects:
1) Increase firm pumping capacity of the existing Fairmont Pump Station;
2) Construction of a parallel 16-inch diameter pipeline (3,500 linear feet) and future
abandonment of the existing 12-inch diameter Zone 1000-1 pipeline along Fairmont
Boulevard between Fairmont Pump Station and Forest Avenue;
3) Construction of a new 24-inch diameter pipeline in Fairmont Boulevard from Bastanchury
Road to the Fairmont Pump Station; and
4) Additional offsite well capacity and pipeline upgrades (including zone reconfiguration
improvements), to be determined by the District staff.
As stated in the NEAPS, the combination of these proposed offsite District water system
improvements and the proposed Esperanza Hills water infrastructure improvements will not only
meet the demands of the future developments in the area but also improve the water service
reliability and fire protection for the surrounding area. The Esperanza Hills development will be
contributing their fair share of the recommended offsite improvements necessary to support the
project and adjacent developments based on the NEAPS.
Figure 3-2 presents a Master Water Facilities Plan, which illustrates the boundaries of the
project and the proposed regional water system facilities for the Esperanza Hills project and
adjacent developments.

3.2.1 780 ZONE
A new 16-inch transmission pipeline will be constructed along existing Metropolitan Water
District 100’ wide easement located southwest of the project from Dorinda Road easterly and
northerly along an existing roadway and public utility easement into the project site. This line
will be connected to the existing 33-inch transmission line at Dorinda Road and continue to a
proposed 1200 Zone BPS located at the southwest corner of the Esperanza Hills project. This
line will serve as the primary point of connection for the project site. The source of supply is fed
from the Fairmont BPS.

3.2.2 1000 ZONE
A new 8-inch distribution pipeline will be constructed from the proposed 1200 Zone BPS to
service the proposed 1000 Zone areas within the Esperanza Hills project. Located at the
discharge line of the 1200 Zone BPS will be a pressure reducing station which will decrease the
pressures to be able adequately serve the lots within the proposed 1000 Zone.

3.2.3 1200 ZONE
The new 12-inch transmission line will continue northeasterly from the proposed 1200 Zone
Booster Pump Station to the proposed 1200 Zone underground Reservoir to serve the homes in
the proposed 1200 Zone within the Esperanza Hills project. The 1200 Zone Booster Pump
Station is sized to include one (1) fire flow and emergency natural gas pump at 1,500 gpm
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(approx. 460-ft TDH), two (2) supply pumps at 835 gpm each, and one (1) pump at 200 gpm
(approx. 460-ft TDH). The 1200 Zone Reservoir is sized for a total storage capacity of 0.7 MG.
A pressure reducing station is also required to reduce the operating pressures from the 1390 Zone
water system. This will provide redundancy to the water system in case the 1200 Zone Reservoir
is non-operational for some unforeseen condition. A network of 8-inch distribution lines will
also be proposed to serve the project development. The sizing of these facilities are preliminary
and shall be verified during final design.

3.2.4 1390 ZONE
A 1390 Zone Booster Pump Station located at the proposed 1200 Zone Reservoir site is proposed
to boost the water via a proposed onsite 12-inch transmission line to the proposed 1390 Zone
underground Reservoir located at the northeast corner of the project site. The proposed 1390
Zone Booster Pump Station is sized to include one (1) fire flow and emergency natural gas pump
at 1,500 gpm (approx. 230-ft TDH), two (2) supply pumps at 290 gpm each, and one (1) pump at
100 gpm (approx. 230-ft TDH). The reservoir is sized for a total storage capacity of 0.4 MG. A
network of 8-inch distribution lines will also be proposed to serve the project development. The
sizing of these facilities are preliminary and shall be verified during final design.
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Section

4
WATER DEMANDS AND
SIZING OF FACILITIES
This section provides the projected water demand for the Esperanza Hills project. As well as
determine the relative mainline pipe sizes, reservoir storage requirements and booster pump
station capacities.

4.1 PROJECTED WATER DEMANDS
The projected water demand factor of 1,070 gpd/du was used to determine the Average Day and
Maximum Day Demands for the project. The 1000 zone has 46 proposed lots, the 1200 zone has
206 proposed lots, and the 1390 zone has 88 proposed residential lots (includes 2 estate
residential lots) within the Esperanza Hills project. The adjacent Sage VTTM 17341 and Friend
property developments are not included as part of the analysis. Table 4-1 summarizes the
projected Average Day, Maximum Day, and Peak Hour Demands for each water service zone
within the project. As shown below the total estimated water demand generated by the
Esperanza Hills project is approximately 0.36 MGD Average Day, 0.54 MGD Maximum Day,
and 0.93 MGD Peak Hour.
TABLE 4-1
Water Demand Summary
Watershed ID
Esperanza Hills
1000 Zone
1200 Zone
1390 Zone
Total

Tribitary
Lots
(DU)

Average Day
Demand
(MGD)

Maximum Day
Demand
(MGD)

Peak Hour
Demand
(MGD)

46
206
88
340

0.05
0.22
0.09
0.36

0.07
0.33
0.14
0.54

0.13
0.56
0.24
0.93

Note: Demands based on unit count within each zone assuming an approximate density of 1DU/ac.

4.2 RESERVOIR STORAGE
Based upon the estimated water demands, Table 4-2 summarizes the required reservoir storage
for each water service zone based upon the design criteria outlined in Section 2. The reservoir
sizing presented in Table 4-2. The 1200 Zone and 1390 Reservoirs are sized to include storage
for the Esperanza Hills project only unless agreements are reached with adjoining property
owners and development agreements between adjoining property owners and YLWD are entered
into as set forth above. Per the NEAPS, Esperanza Hills and Sage Development total storage
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requirements for all pressure zones is approximately 1.30 MG. Please note that storage
requirements discussed herein are estimates only. Per the YLWD 2005 Water Master Plan, the
storage requirements do not include any allocation for fighting brush and wild fires, since the
volume of water required to fight fires of this type is significantly beyond the capacity of the
District to provide.
TABLE 4-2
RESERVOIR STORAGE REQUIREMENTS

Watershed ID
Esperanza Hills
1000 Zone
1200 Zone
1390 Zone

Average
Day
Demand
(mgd)

Required
Operational
Storage
(MG)

Required
Emergency
Storage
(MG)

Required
Fire Flow
Storage
(MG)

Total
Required
Storage
(MG)

0.05
0.22
0.09

0.07
0.33
0.13

0.15
0.66
0.18

0.18
0.18
0.18

0.40
1.17
0.49

Note: Operational Storage is based on 1.48xADD. Emergency Storage is based on 3xADD. Fire
Flow Demand is based on (1500 GPM for 2 hours).

The Esperanza Hills project is proposing to construct two underground reservoirs to supply the
necessary storage and pressures needed to service the proposed 1200 Zone and 1390 Zone. The
proposed 1200 Zone Reservoir capacity is 0.70 MG. The capacity of the 1390 Zone Reservoir is
0.40 MG. The water storage required for the homes within the proposed 1000 Zone will be
supplied by the proposed 1200 Zone Reservoir.

4.3 WATER SYSTEM MODEL
A model of the proposed project water system shall be prepared and analyzed during final design
to ensure that the project’s water infrastructure system is designed to meet YLWD’s design
minimum and maximum requirements for system pressures, pipe velocity, reservoir storage, and
fire flow capacities. Figure 4-1 presents the Proposed Water Facilities Plan, which illustrates the
proposed water facility improvements and their relative sizes based on preliminary estimates.
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Section

5
PHASING & CONCLUSIONS
This section discusses the anticipated construction phasing of the proposed water infrastructure
needed to support the Esperanza Hills project. It also identifies and summarizes the master
planned water infrastructure required.

5.1 PROJECT PHASING
The Esperanza Hills project will be developed in two main water infrastructure construction
phases. The first phase consist of construction the necessary water infrastructure to support the
homes within the 1000 Zone and 1200 Zone which includes the construction of the 1200 Zone
Booster Pump Station and Reservoir. The second phase consists of construction the necessary
water infrastructure to support the homes within the 1390 Zone which includes the construction
of the 1390 Reservoir.

5.2 CONCLUSIONS
The Esperanza Hills project will require the following Water Infrastructure to be constructed for
the build-out condition:
YLWD Capital Improvements
•
•

•
•

Increase firm pumping capacity of the existing Fairmont Pump Station;
Construction of a parallel 16-inch diameter pipeline (3,500 linear feet) and future
abandonment of the existing 12-inch diameter Zone 1000-1 pipeline along Fairmont
Boulevard between Fairmont Pump Station and Forest Avenue;
Construction of a new 24-inch diameter pipeline in Fairmont Boulevard from
Bastanchury Road to the Fairmont Pump Station; and
Additional offsite well capacity and pipeline upgrades (including zone reconfiguration
improvements), to be determined by the District staff.

Esperanza Hills Infrastructure Improvements
•

16-inch 780 Zone offsite transmission waterline along existing 100’ MWD Easement and
50’ Roadway/PUE from existing 33-inch transmission pipeline (780 Zone) at Dorinda
Road to proposed 1200 Zone Booster Pump Station;
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•

•
•
•
•
•
•
•

12-inch 1200 Zone onsite waterline within the project from the proposed 1200 Zone
Booster Pump Station to proposed 1200 Zone Reservoir and 1390 Zone Booster Pump
Station;
12-inch 1390 Zone onsite waterline within the project from the proposed 1390 Zone
Booster Pump Station to proposed 1390 Zone Reservoir;
Proposed 1200 Booster Pump Station completed to its ultimate firm capacity of 835 gpm;
Proposed 1390 Booster Pump Station completed to its ultimate firm capacity of 290 gpm;
Proposed 1390/1200 and 1200/1000 Pressure Reducing Station;
0.7 MG 1200 Zone Reservoir within project site;
0.4 MG 1390 Zone Reservoir within project site; and
8-inch onsite water distribution lines.

These proposed water infrastructure facilities with respect to their proximate locations,
alignments, and sizes are consistent with the YLWD 2005 Domestic Water System Master Plan,
2013 NEAPS, and related water system studies in the YLWD service area. The proposed
Esperanza Hills project onsite water facilities presented in this report are preliminary estimates
of the anticipated water facilities necessary to service the project needs. Further detailed studies
may be required by YLWD during the development phase of the project.
The proposed YLWD capital improvements identified in this report are preliminary and will be
verified by the YLWD during final design. The Esperanza Hills project in discussions with
YLWD will be contributing the project’s fair share cost of these proposed offsite water
improvements.
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