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Section 

  1 
INTRODUCTION 

 

1.1 PURPOSE OF STUDY 

The purpose of this report is to discuss the estimated project sewer contributions for the 

Esperanza Hills project, and how they relate to existing improvements in the area.  This report 

will provide information concerning existing sewer facilities, recommended sewer facilities and 

projected phasing to support the project.  This report will also identify the approximate 

alignments and pipe sizes of the proposed sewer facilities.  The Esperanza Hills Project sewer 

contributions are based on the Esperanza Hills Site Plan / Conceptual Grading Plan Option 1 

Stonehaven Drive in Appendix C.   

 

1.2 PROJECT DESCRIPTION 

The Esperanza Hills project is located in the unincorporated area in the County of Orange, in the 

sphere of influence for the City of Yorba Linda.  The site is in the Orange County Sanitation 

District (OCSD) service area for sewer treatment and the Yorba Linda Water District for local 

sewer service (recently acquired).  As proposed by The Esperanza Hills Specific Plan, the project 

site consists of 334 single family residential homes.  The Esperanza Hills site is comprised of 

approximately 469 acres of undeveloped land.  However, of the 469 acres, 323 acres is 

developable land based on the conceptual grading plan.  Figure 1 shows a vicinity map of the 

area.  Adjacent properties include: Sage property (VTTM 17341), and Friend property 

(approximately 42 lots) as shown in Figure 2. This area is planned for a multifaceted community 

consisting of open space, trail system and low density residential lots.  San Antonio Road is the 

main north-south thoroughfare into the community connecting to Yorba Linda Boulevard and the 

Interstate 91 Freeway.  The development of Esperanza Hills and adjacent communities will 

enhance the northern area of the City of Yorba Linda.  

 

1.3 RELATED STUDIES 

Orange County Sanitation District 
The Orange County Sanitation District (OCSD) Facilities Master Plan, prepared in December 

2009, provides a regional study identifying existing and proposed major sewer facilities within 

the OCSD ultimate service area.  The study also presents capital improvements required for the 

OCSD to maintain the required level of service.    

 

Yorba Linda Water District 2010 Sewer Master Plan Update 

The Yorba Linda Water District 2010 Sewer Master Plan Update, dated February 2011, provides 

a regional study of the area to the west of this site, identifying existing and proposed major sewer 

facilities within the District’s service area.  An update to the Sewer Master Plan to incorporate 

the recently acquired sewer service area from the City of Yorba Linda, which would include this 

project and the downstream facilities has not been completed yet.  Refer to Appendix G.     
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Section 

2 
DESIGN CRITERIA 

 

This section presents the design criteria used to estimate the sewage flows and evaluate 

recommended and existing sewer system improvements required for the Esperanza Hills project.  

The criteria utilized in this study are in accordance with the Yorba Linda Water District 

standards for sewer design and the YLWD 2010 Sewer Master Plan Update.   

 

2.1 DESIGN CRITERIA 

The design criteria from the YLWD are summarized below in Table 2-1.   

 

TABLE 2-1 

 

DESIGN CRITERIA 

Description 

 
YLWD Unit 

Average Daily Flow – Planned Residential Development 0.0015 cfs/ac 

Multiplication Factor ADF to Peak Flow  2 ratio 

Minimum Diameter of Pipe (VCP) 8 inch 

Velocity - minimum 2 fps 

Velocity - maximum 15 fps 

Slope - minimum (8”) 0.40 % 

Slope - maximum  15 % 

Maximum d/D:  8” – 12” diameter 0.5 ratio 

Maximum d/D: 15” – 18” diameter 0.75 ratio 

Depth of Cover - minimum  7 feet 

Distance between manholes for 8” – 15” - maximum 300 feet 

Radius of Curvature for 8” – 12” - minimum 150 feet 

 

 

2.2 GRAVITY SEWERS 

Gravity sewers are designed to convey peak flow.  For pipes with a diameter of 8-inches to 12-

inches, the sewers have been designed to convey this flow when flowing half full.  Manning’s 

Equation with an “n” value of 0.012 was used to size all gravity sewers per the master plan 

assuming VCP pipe for all sewerlines.  All new sewers were designed to maintain a minimum 

velocity of two feet per second at design capacity to prevent the deposition of solids.  To 

minimize excessive wear and tear of the pipe, the maximum velocity was not to exceed 15 feet 

per second. 
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Section 

3 
EXISTING AND PROPOSED  

SEWER FACILITIES 
 

3.1 EXISTING FACILITIES 

The Esperanza Hills project was designed to convey the sewer flows out towards Stonehaven 

Drive per preliminary design meetings with Yorba Linda Water District, as shown on the Sewer 

Network Analysis exhibit in Appendix D.  There is an existing 10” sewer line in Stonehaven 

Drive, draining to the south, which drains into an existing 10” main in Yorba Linda Boulevard, 

then a 12” main in Via De La Escuela.   Flows are conveyed southwesterly toward the 51” 

OCSD Santa Ana River Interceptor (trunk line) which drains southwesterly to Wastewater 

Treatment Plant #1 in Fountain Valley.   

 

The OCSD Facilities Master Plan lists out the Capital Improvements required to maintain the 

required level of service.  No improvements are proposed along the downstream path of this site.   

 

3.2 PROPOSED FACILITIES 

The project proposes to install approximately 32,100 feet of 8” VCP gravity sewer.  Except for 

two locations, the proposed sewers will be installed in typical private street sections, within an 

easement to YLWD.  The first exception is a cul-de-sac which drains through an easement and 

down an engineered slope and the second exception is the project outlet through the Sage 

property. 

 

A sewer siphon will be required at a low point in the Sage property, about 250 feet north of the 

intersection of Stonehaven Drive and Via De La Roca.   A portion of the adjacent Sage property 

VTTM 17341 (95 lots) just north of Stonehaven Drive will also drain into the proposed sewer 

pipe connecting to the existing Stonehaven Drive sewer pipe which will be located in a paved 

access road except through the existing wash.  The proposed point of connection to the existing 

10” sewer in Stonehaven Drive is approximately 170 feet northeast of the intersection of 

Stonehaven Drive and Via De La Roca.
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Section 

4 
PROJECTED SEWAGE FLOWS  

and SEWER SIZING 
 

This section provides the projected sewage flows for the Esperanza Hills project.  The critical 

location that was analyzed is the existing 10” sewer in Yorba Linda Boulevard prior to Via De 

La Escuela where it changes to a 12” sewer. 

 

4.1 PROJECTED SEWAGE FLOWS 

The projected sewage flows were determined on a per lot basis, based on typical generation rates 

supplied in the YLWD Sewer Master Plan Update as shown below: 

 

TABLE 4-1 

 
 

TYPICAL GENERATION RATES 

Typical Household Density 3.1 people per DU 

Average Generation Rate 77 gallons per capita per Day 

Peaking Factor 2 x Average Flow 

 

Using the above criteria, the average sewer generation rate results in 0.000369 cfs per lot. 

 

The Sewer Network Analysis exhibit in Appendix D identifies the lots from the Esperanza Hills, 

Friend and Sage properties which are proposed to drain into Stonehaven Drive as well as the 

existing lots along the sewerlines downstream.  The Sage property includes 95 lots based on 

VTTM 17341 that would drain towards Stonehaven Drive.  The Friend property includes 42 lots 

based upon a preliminary lotting study by KWC Engineers.  The table below identifies the 

corresponding estimated project sewer flows for the ultimate build-out condition.   

 

TABLE 4-2 

  

PROJECTED SEWER FLOWS 

Phase  
Number 
of Lots 

Average 
Flow 
(cfs) 

Peak Flow 
(cfs) 

1 Esperanza Hills 334 0.125 0.250 

2 Friend property 42 0.015 0.031 

3 Sage property 95 0.035 0.070 

Total 471 0.175 0.350 
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4.2 SEWER LINE SIZING 

The peak sewer generations from Table 4-2 were used in the Sewer Network Analysis utilizing 

the H2OMAP SWMM computer software to analyze the existing and proposed sewer lines per 

the Yorba Linda Water District design guidelines.  Refer to the Sewer Network Analysis exhibit 

in Appendix D for the identification of sewer conduits (CDT), junctions (JCT), delineated 

tributary areas (lot counts) and peak flows.  

 

Existing Sewer Lines 
The existing 10” VCP sewer in Yorba Linda Blvd. was analyzed from Via del Agua to Via de la 

Escuela for the proposed condition.  The existing slope varies from 2.52% to 6.20%.  Calculated 

flow depths of d/D are less than 0.5 in the proposed condition.  The results are summarized 

below in Table 4-3.  Calculations are included in Appendix E. 

 

TABLE 4-3 

YORBA LINDA BOULEVARD EXISTING 10” SEWER 

PROPOSED CONDITION 

 
Upstream of 
Via Del Cerro 

(CDT-95) 

Downstream of 
Via Del Cerro 

(CDT-97) 

Slope 6.2% 2.52% 

Flow (cfs) 0.408 0.430 

d/D 0.041 0.202 

Max d/D 0.415 0.415 

Velocity (fps) 1.33 3.95 

 

 

 

Proposed Sewer Lines 
 

The proposed 8” VCP sewer lines onsite were analyzed using the computer modeling software, 

design criteria, and peak flow generation as described above.  Proposed pipe slopes were 

determined by using the Site Plan / Grading Plan, assuming manholes would typically be 8 feet 

deep.  Slopes range from 0.4% to 11.8%, with flow depths ranging up to 0.17 feet (2.04 inches).  

The maximum velocity is 4.96 ft./sec. Calculations are included in Appendix E. 
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Section 

5 
CONCLUSIONS 

 

The estimated sewer flows from the Esperanza Hills project will not negatively affect the 

existing downstream sewer network based on this analysis.  The existing 10” sewer lines in 

Stovehaven Drive and Yorba Linda Boulevard will be sufficient to accept the proposed flows 

from the Esperanza Hills project as well as flows from the future Sage and Friend projects.  

Onsite 8” sewer lines will be sufficient to serve the project and the future Friend project.  Until 

the time that the Sage project sewer system is installed, an interim sewer siphon will be required 

at the existing wash just north of Stonehaven Drive.  

 

These proposed sewer infrastructure facilities with respect to their proximate locations, 

alignments, and sizes are consistent with the Yorba Linda Water District 2010 Sewer Master 

Plan Update and the OCSD Facilities Master Plan.  The proposed Esperanza Hills onsite sewer 

facilities presented in this report are preliminary estimates of the anticipated sewer facilities 

necessary to service the project needs.  Further studies may be required by YLWD during the 

development phase of the project. 
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Section 

  1 
INTRODUCTION 

 

1.1 PURPOSE OF STUDY 

The purpose of this report is to discuss the estimated project sewer contributions for the 

Esperanza Hills project, and how they relate to existing improvements in the area.  This report 

will provide information concerning existing sewer facilities, recommended sewer facilities and 

projected phasing to support the project.  This report will also identify the approximate 

alignments and pipe sizes of the proposed sewer facilities.  The Esperanza Hills Project sewer 

contributions are based on the Esperanza Hills Site Plan / Conceptual Grading Plan Option 2 

Aspen Way in Appendix C.   

 

1.2 PROJECT DESCRIPTION 

The Esperanza Hills project is located in the unincorporated area in the County of Orange, in the 

sphere of influence for the City of Yorba Linda.  The site is in the Orange County Sanitation 

District (OCSD) service area for sewer treatment and the Yorba Linda Water District for local 

sewer service (recently acquired).  As proposed by The Esperanza Hills Specific Plan, the project 

site consists of 340 single family residential homes.  The Esperanza Hills site is comprised of 

approximately 469 acres of undeveloped land.  However, of the 469 acres, 308 acres is 

developable land based on the conceptual grading plan.  Figure 1 shows a vicinity map of the 

area.  Adjacent properties include: Sage property (VTTM 17341), and Friend property 

(approximately 42 lots) as shown in Figure 2. This area is planned for a multifaceted community 

consisting of open space, trail system and low density residential lots.  San Antonio Road is the 

main north-south thoroughfare into the community connecting to Yorba Linda Boulevard and the 

Interstate 91 Freeway.  The development of Esperanza Hills and adjacent communities will 

enhance the northern area of the City of Yorba Linda.  

 

1.3 RELATED STUDIES 

Orange County Sanitation District 
The Orange County Sanitation District (OCSD) Facilities Master Plan, prepared in December 

2009, provides a regional study identifying existing and proposed major sewer facilities within 

the OCSD ultimate service area.  The study also presents capital improvements required for the 

OCSD to maintain the required level of service.    

 

Yorba Linda Water District 2010 Sewer Master Plan Update 

The Yorba Linda Water District 2010 Sewer Master Plan Update, dated February 2011, provides 

a regional study of the area to the west of this site, identifying existing and proposed major sewer 

facilities within the District’s service area.  An update to the Sewer Master Plan to incorporate 

the recently acquired sewer service area from the City of Yorba Linda, which would include this 

project and the downstream facilities has not been completed yet.  Refer to Appendix G.     
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Section 

2 
DESIGN CRITERIA 

 

This section presents the design criteria used to estimate the sewage flows and evaluate 

recommended and existing sewer system improvements required for the Esperanza Hills project.  

The criteria utilized in this study are in accordance with the Yorba Linda Water District 

standards for sewer design and the YLWD 2010 Sewer Master Plan Update.   

 

2.1 DESIGN CRITERIA 

The design criteria from the YLWD are summarized below in Table 2-1.   

 

TABLE 2-1 

 

DESIGN CRITERIA 

Description 

 
YLWD Unit 

Average Daily Flow – Planned Residential Development 0.0015 cfs/ac 

Multiplication Factor ADF to Peak Flow  2 ratio 

Minimum Diameter of Pipe (VCP) 8 inch 

Velocity - minimum 2 fps 

Velocity - maximum 15 fps 

Slope - minimum (8”) 0.40 % 

Slope - maximum  15 % 

Maximum d/D:  8” – 12” diameter 0.5 ratio 

Maximum d/D: 15” – 18” diameter 0.75 ratio 

Depth of Cover - minimum  7 feet 

Distance between manholes for 8” – 15” - maximum 300 feet 

Radius of Curvature for 8” – 12” - minimum 150 feet 

 

 

2.2 GRAVITY SEWERS 

Gravity sewers are designed to convey peak flow.  For pipes with a diameter of 8-inches to 12-

inches, the sewers have been designed to convey this flow when flowing half full.  Manning’s 

Equation with an “n” value of 0.012 was used to size all gravity sewers per the master plan 

assuming VCP pipe for all sewerlines.  All new sewers were designed to maintain a minimum 

velocity of two feet per second at design capacity to prevent the deposition of solids.  To 

minimize excessive wear and tear of the pipe, the maximum velocity was not to exceed 15 feet 

per second. 
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Section 

3 
EXISTING AND PROPOSED  

SEWER FACILITIES 
 

3.1 EXISTING FACILITIES 

The Esperanza Hills project was designed to convey the sewer flows out towards Stonehaven 

Drive per preliminary design meetings with Yorba Linda Water District, as shown on the Sewer 

Network Analysis exhibit in Appendix D.  There is an existing 10” sewer line in Stonehaven 

Drive, draining to the south, which drains into an existing 10” main in Yorba Linda Boulevard, 

then a 12” main in Via De La Escuela.   Flows are conveyed southwesterly toward the 51” 

OCSD Santa Ana River Interceptor (trunk line) which drains southwesterly to Wastewater 

Treatment Plant #1 in Fountain Valley.   

 

The OCSD Facilities Master Plan lists out the Capital Improvements required to maintain the 

required level of service.  No improvements are proposed along the downstream path of this site.   

 

3.2 PROPOSED FACILITIES 

The project proposes to install approximately 32,100 feet of 8” VCP gravity sewer.  Except for 

two locations, the proposed sewers will be installed in typical private street sections, within an 

easement to YLWD.  The first exception is a cul-de-sac which drains through an easement and 

down an engineered slope and the second exception is the project outlet through the Sage 

property. 

 

A sewer siphon will be required at a low point in the Sage property, about 250 feet north of the 

intersection of Stonehaven Drive and Via De La Roca.   A portion of the adjacent Sage property 

VTTM 17341 (95 lots) just north of Stonehaven Drive will also drain into the proposed sewer 

pipe connecting to the existing Stonehaven Drive sewer pipe which will be located in a paved 

access road except through the existing wash.  The proposed point of connection to the existing 

10” sewer in Stonehaven Drive is approximately 170 feet northeast of the intersection of 

Stonehaven Drive and Via De La Roca.
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Section 

4 
PROJECTED SEWAGE FLOWS  

and SEWER SIZING 
 

This section provides the projected sewage flows for the Esperanza Hills project.  The critical 

location that was analyzed is the existing 10” sewer in Yorba Linda Boulevard prior to Via De 

La Escuela where it changes to a 12” sewer. 

 

4.1 PROJECTED SEWAGE FLOWS 

The projected sewage flows were determined on a per lot basis, based on typical generation rates 

supplied in the YLWD Sewer Master Plan Update as shown below: 

 

TABLE 4-1 

 
 

TYPICAL GENERATION RATES 

Typical Household Density 3.1 people per DU 

Average Generation Rate 77 gallons per capita per Day 

Peaking Factor 2 x Average Flow 

 

Using the above criteria, the average sewer generation rate results in 0.000369 cfs per lot. 

 

The Sewer Network Analysis exhibit in Appendix D identifies the lots from the Esperanza Hills, 

Friend and Sage properties which are proposed to drain into Stonehaven Drive as well as the 

existing lots along the sewerlines downstream.  The Sage property includes 95 lots based on 

VTTM 17341 that would drain towards Stonehaven Drive.  The Friend property includes 42 lots 

based upon a preliminary lotting study by KWC Engineers.  The table below identifies the 

corresponding estimated project sewer flows for the ultimate build-out condition.   

 

TABLE 4-2 

  

PROJECTED SEWER FLOWS 

Phase  
Number 
of Lots 

Average 
Flow 
(cfs) 

Peak Flow 
(cfs) 

1 Esperanza Hills 340 0.125 0.250 

2 Friend property 42 0.015 0.031 

3 Sage property 95 0.035 0.070 

Total 477 0.175 0.350 
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4.2 SEWER LINE SIZING 

The peak sewer generations from Table 4-2 were used in the Sewer Network Analysis utilizing 

the H2OMAP SWMM computer software to analyze the existing and proposed sewer lines per 

the Yorba Linda Water District design guidelines.  Refer to the Sewer Network Analysis exhibit 

in Appendix D for the identification of sewer conduits (CDT), junctions (JCT), delineated 

tributary areas (lot counts) and peak flows.  

 

Existing Sewer Lines 
The existing 10” VCP sewer in Yorba Linda Blvd. was analyzed from Via del Agua to Via de la 

Escuela for the proposed condition.  The existing slope varies from 2.52% to 6.20%.  Calculated 

flow depths of d/D are less than 0.5 in the proposed condition.  The results are summarized 

below in Table 4-3.  Calculations are included in Appendix E. 

 

TABLE 4-3 

YORBA LINDA BOULEVARD EXISTING 10” SEWER 

PROPOSED CONDITION 

 
Upstream of 
Via Del Cerro 

(CDT-95) 

Downstream of 
Via Del Cerro 

(CDT-97) 

Slope 6.2% 2.52% 

Flow (cfs) 0.408 0.430 

d/D 0.041 0.202 

Max d/D 0.415 0.415 

Velocity (fps) 1.33 3.95 

 

 

 

Proposed Sewer Lines 
 

The proposed 8” VCP sewer lines onsite were analyzed using the computer modeling software, 

design criteria, and peak flow generation as described above.  Proposed pipe slopes were 

determined by using the Site Plan / Grading Plan, assuming manholes would typically be 8 feet 

deep.  Slopes range from 0.4% to 11.8%, with flow depths ranging up to 0.17 feet (2.04 inches).  

The maximum velocity is 4.96 ft./sec. Calculations are included in Appendix E. 
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Section 

5 
CONCLUSIONS 

 

The estimated sewer flows from the Esperanza Hills project will not negatively affect the 

existing downstream sewer network based on this analysis.  The existing 10” sewer lines in 

Stovehaven Drive and Yorba Linda Boulevard will be sufficient to accept the proposed flows 

from the Esperanza Hills project as well as flows from the future Sage and Friend projects.  

Onsite 8” sewer lines will be sufficient to serve the project and the future Friend project.  Until 

the time that the Sage project sewer system is installed, an interim sewer siphon will be required 

at the existing wash just north of Stonehaven Drive.  

 

These proposed sewer infrastructure facilities with respect to their proximate locations, 

alignments, and sizes are consistent with the Yorba Linda Water District 2010 Sewer Master 

Plan Update and the OCSD Facilities Master Plan.  The proposed Esperanza Hills onsite sewer 

facilities presented in this report are preliminary estimates of the anticipated sewer facilities 

necessary to service the project needs.  Further studies may be required by YLWD during the 

development phase of the project. 
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• Vicinity Map 

• Surrounding Area Map 

• City of Yorba Linda Land Use Map 









 

 

Appendix 

 

C 
ESPERANZA HILLS 

SITE PLAN / GRADING PLAN 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 





 

 

Appendix 

 

D 
SEWER NETWORK ANALYSIS EXHIBIT 





 

 

Appendix 

 

E 
PIPE CAPACITY CALCULATIONS 

 

 













 

 

Appendix 

 

F 
OCSD MAJOR TRUNKSHEDS EXHIBIT 





 

 

Appendix 

 

G 
YORBA LINDA WATER DISTRICT  

2010 SEWER MASTER PLAN UPDATE 
 

 





























 

 

Appendix 

 

H 
EXISTING IMPROVEMENT PLANS  

for STONEHAVEN DRIVE 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 






	Preliminary Sewer Report - Option 1
	Preliminary Sewer Report - Option 2



