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Preliminary Sewer Report for Esperanza Hills

Section

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 (VITM 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.

Esperanza Hills 1-1
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Preliminary Sewer Report for Esperanza Hills

Section

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 Yo
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.

Esperanza Hills 1-2



Preliminary Sewer Report for Esperanza Hills

Section

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”7 main in Via De La Escuela. Flows are conveyed southwesterly toward the 517
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.

Esperanza Hills 3-1



Preliminary Sewer Report for Esperanza Hills

Section

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

Average
Phase Number Flow Peak Flow
of Lots (cfs)
(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

Esperanza Hills 4-1



Preliminary Sewer Report for Esperanza Hills

4.2 SEWER LINE SIZING

The peak sewer generations from Table 4-2 were used in the Sewer Network Analysis utilizing
the H2ZOMAP 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.

Proposed Sewer Lines

TABLE 4-3
YORBA LINDA BOULEVARD EXISTING 10” SEWER
PROPOSED CONDITION
Upstream of Downstream of
Via Del Cerro Via Del Cerro
(CDT-95) (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

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.

Esperanza Hills
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Preliminary Sewer Report for Esperanza Hills

Section

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.

Esperanza Hills 4-3
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SEWER NETWORK ANALYSIS EXHIBIT




ESFERANZA HILLS OF7T/ON 7
SEWER NETWORK ANALS/S

RI / / /
% ” / / ///
8 / / Y, /
Q / / 4
/ /s
/ / 4
0\0\0 . / / / /
/ / o
/ / 4
° \ / / /
PROJECT BOUNDARY ~ o \, S
. L p / // // /
5 N AW NS ) / / ///
S ) 5 / /
o /
/ / /, /
/ / @ /
X Q=-0.010 g o/ 2 ///
S 2\ JCT—7 D 7 /7
N\ = - / / / ///
26 L / /
x AN 8" 4 / / %
2 /
Rl ko -/ /@ /
CHARTER ; / // /
A S = / Q/ //
g % Yy aau.
( » Z
< R ’ 8 // / g 7
(3 OAD J
N ) ° ;’ o / / /
A ‘Q=0, /
SCF-2
(0] % bid / /o o
AD J N / i T e
Y ( =0,061 D / ’
3 /o er= L / 5
& FRIEND J n S )
/S ~__CHATEAU 42 LOTS = = ‘Sl
\é’ /° — /9 // o
(%) o 4 / ///
BOULVAR " s /, // /// o
[ — - /~/° 07 O/Joqo / ‘-:_8 - /// o
o——" - /// / // o
- 7 ‘ 7
= /
0 - ' %
> 5 C__ — [ JCT~5 0 o
8 5 = ( |
) = /7 '
N Y 5 W / / X
Bt S \, Y, ,/ = PROJECT BOUNDARY
- \o\ / ‘N
D/ & o / / /
& ol e L
S | \ 7
» \/ |
U
~ (Y
- ]
N XN ”
R\ GE P ‘
N g ORy
ko)
ARy >
Ay P
&) NS
R
\%
>
@
& & A
9 Z
3 m
> 1
ANZA N 20D o
R =3
o
2 107
o
o /
) y 7
<T,
N n 7/
I <
VIA_ VIERTo = S
] Z
T »
— S
ik RIL |
5 g |
Z Z
2B 2
ViSTA DEL . n_So- &« o
g = e -
3 g g
S = P OBJ = RVE 8" alll 8 %
A H o 8 :It) = ) 4 »
| s 5 4 ) 1 Z \|\& 2
= z < ” b4
N o <
'2 Jﬁ E — = O m A
oY= VIA ROJA > SCO ‘I 4 \ % &
é \ é J f n 8” g 3 Qo oqa\
< o
/ a YORBA w )
) 2
%) ” ©
’ 8
A~ TOLEDO 1

ICO

SE

400 0 800 7200

SCALE IN FEET

LEGEND

8”
§ PROPOSED 8~ SEWER
Q
& \ég PROPOSED SEWER BY OTHERS
S CIRCULO_DHL SOL 12" "
& & < — FXISTING 727 SEWER
~ 2 12"
4 ] s ANAL YZED EXISTING 727 SEWER
S ALLE DE LA LADERA.
T T MBRE H%/

l a 6 ENGINEERS

CIVIL ENGINEERS e PLANNERS e SURVEYORS
1880 COMPTON AVENUE, SUITE 100 ® CORONA, CA. 92881-3370@ 951-734—-2130

06/24/2013 07:58

R:\09\ 1200\ PRELIM\REPORTS\SEWER Option 1\Prop Sewer Facilities Fig 4—1.dwg

09.7200. 4



Appendixy

PIPE CAPACITY CALCULATIONS




ESPERANZA HILLS ULTIMATE BUILD-OUT CONDITION SEWER FLOWS
SEWER REPORT

Tributary Areas Average Daily Flow (cfs) Peak Flow (cfs)

JCT 1

Planned Residential Development units 13 0.005 0.010
JCT 2

Planned Residential Development units 26 0.010 0.019
JCT 3

Planned Residential Development units 35 0.013 0.026
Subtotal 0.027 0.055
ICT 4

Planned Residential Development units 8 0.003 0.006
Subtotal 0.030 0.061
JCT S5

Planned Residential Development units 41 0.015 0.030
Subtotal 0.045 0.091
JCT6 0.045 0.091
JCT 7

Planned Residential Development units 42 0.015 0.031
Subtotal 0.061 0.122
JICT 8

Planned Residential Development units 51 0.019 0.038
JCT9

Planned Residential Development units 36 0.013 0.027
Subtotal 0.032 0.064
JCT 10

Subtotal 0.093 0.186
JCT 11

Planned Residential Development units 25 0.012 0.024
Subtotal 0.105 0.210
JCT 12

Planned Residential Development units 8 0.003 0.006
Subtotal 0.108 0.216
JCT 13

Planned Residential Development units 21 0.008 0.015
ICT 14

Planned Residential Development units 35 0.013 0.026
JCT 16

Planned Residential Development units 12 0.004 0.009
Subtotal 0.025 0.050
JCT 15

Planned Residential Development units 7 0.003 0.005
JCT 16

Planned Residential Development units 10 0.004 0.007
Subtotal 0.006 0.013
Subtotal 0.031 0.063
JCT 17

Planned Residential Development units 6 0.002 0.004
Subtotal 0.034 0.067
Total - Project 0.142 0.283
JCT 18

Planned Residential Development units 95 0.035 0.070
Subtotal 471 0.177 0.353
JCT 19

Existing Residential Development units 45 0.017 0.033
Subtotal 0.193 0.386
JCT 20

Existing Residential Development units 29 0.011 «0.021
Subtotal 0.204 0.408
JCT 21

Existing Residential Development units 30 0.011 0.022
JCT 22

Total 575 0.215 0.430

R:\09\1200\PRELIM\REPORTS\SEWER Option 1\Node Flow Calcs 10/30/2012
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YORBA LINDA WATER DISTRICT
2010 SEWER MASTER PLAN UPDATE

5.0 PLANNING DATA

5.1 Existing Connections and Population

The Yorba Linda Water District wastewater collection system has approximately 14,800
service connections. The majority of these customer connections are residential. YLWD
categorizes its customers into four major categories: residential, commercial, industrial,
and open space. Figure 5-1 depicts the land uses within the City of Yorba Linda.

Within the YLWD service area, the land use is comprised of 66.0% residential, 2.3%
commercial, 0.3% industrial, 16.0% open space and 15.5% planned community areas.

The historical 2000 population per dwelling unit (DU) was 3.05 for the City of Yorba
Linda with a total dwelling unit count of 19,534 per the U.S. Census Bureau. A
household density of 3.1 people per DU was assumed for single family residential (SFR)
(17,421 SFR units per the Census) and the housing density for multi-family residential
(MFR) was back calculated to 2.64 (2,113 MFR units per the Census).

5.2 Projected Development and Population

For build-out population projections, information provided by the District was used to
estimate build-out connections and population for the sewer system. Four future
residential development categories were identified and population projections were
developed as described below:

Known Planned Developments — Information on currently known planned
developments within the City of Yorba Linda was provided by District staff. Build-out
population was determined based on a single family residential household density of 3.10
people per DU. Information on the known planned developments is provided in Table 5-1
with their location shown on Figure 5-2. ’
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YORBA LINDA WATER DISTRICT
2010 SEWER MASTER PLAN UPDATE

(1

Table 5-1
Known Planned Developments
# of Dwelling
# of Dwelling Units Additional
Map ID Development Name Units Serviced Population
P-1 Cielo Vista 83 0 0
P-2 Casino Ridge 11 0 0
P-3 Single Family Residential 119 119 369
P-4 Single Family Residential 49 49 152
P-5 Condominium 146 146 453
P-6 The Preserve 318 0 0
Total 726 314 974
The additional population for the District excludes the Cielo Vista (P-1), Casino Ridge (P-2), and The
Preserve (P-6) planned developments for which sewer service will be provided by the City of Yorba Linda

and not the District.

Infill Development — Existing developments with limited or marginal development were
identified based on a review of land use maps and water meter locations. The land use
and number of additional DUs projected within each development area was determined
and the potential additional population at build-out was calculated based on a single
family residential household density of 3.10 people per DU. Information on the existing
development infill is provided in Table 5-2 with their location shown on Figure 5-2.

<

Table 5-2
Infill Development in Existing Areas
# of Units

Map # of Dwelling | # of Existing To Be Additional

ID Development Name Units Dwelling Units Built Population
E-1 Single Family Residential 259 35 224 694
E-2 Single Family Residential 41 0 41 127
E-3 Single Family Residential 218 3 215 667

Total 518 38 480 1,488

The additional population for the District includes only dwelling units that are not yet existing.

High-Density Redevelopment Areas — Also reviewed as part of the Sewer Master Plan
Update was the City of Yorba Linda’s 2008-2014 Draft Housing Element and
Implementation Programs Initial Study dated May 2010. The study identified thirteen
parcels that are planned for conversion from existing commercial, industrial, and
residential land use to multi-family residential (MFR) land use. Existing densities and
sewer flows are low in each of the existing parcels. Build-out population was determined
based on a MFR household density of 2.64 people per DU. Information on the high-
density redevelopment areas is provided in Table 5-3 and their locations are shown on
Figure 5-2.
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YORBA LINDA WATER DISTRICT
2010 SEWER MASTER PLAN UPDATE

would require approval of more than 50 percent of the property owners voting, on a
dollar-weighted assessment basis.

Since the City ultimately controls the issuance of building permits for new construction,
it may be possible for the District to work with City officials to develop a program to
encourage septic system conversions to sewers. [t may also be possible to obtain grants or
low-interest loans to help defer some of the costs of this program or to help reduce
assessment district financing costs.

5.4 Existing and Projected Flows

5.4.1 Average Dry Weather Flow

The average dry weather flow (ADWF) initially input into the sewer model was
calculated based on water consumption data from 2004 through 2010 and averaged for
the months of January and February. These months correspond to when irrigation uses
were minimal, so that the data has the highest proportion of water use returned to the
sewer system, therefore introducing less error. The consumption data was adjusted to
match the recorded average dry weather flows obtained from the temporary flow
monitoring program, by tributary sub-basin.

The population growth determined from the projected developments was used to
determine the projected flow increase at build-out. The increased flows were added to the
existing ADWF to determine the build-out flows.

Existing per capita usage in the District’s system was evaluated based on results from the
flow monitoring program. Per capita flow was calculated for four (4) sub-basin areas and
the recorded average day dry weather flow and number of connections (parcels) within
each area were used to derive an average per capita flow rate for each sub-basin. The
criteria used to select the four representative areas included the following:

e Sub-basin containing primarily single family residential connections
e Geographically distributed throughout the District’s service area

o Contained a representative sample of low, low-medium, medium, and
medium-high single family residential land use densities.

o Lot size representative of future single family developments (approximately
0.15to I acre)

To calculate the average per capita flow, the total gallons per day of flow under average
day dry weather conditions was divided by the number of connections within the four
representative sub-basins. The resulting flows per connection in gallens per day (gpd)
were then divided by the single family DU density of 3.1 persons per dwelling unit to
estimate a per capita flow. Table 5-5 provides a summary of the per capita flows for the
four sub-basins. A weighted average per capita flow rate of 77 gallons per capita per day

'gg IDModeling
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(3

(gped) was calculated based on the number of connections in each of the sub-basins and
was used for projection of future flows.

Table 5-5
Per Capita Flows
Area Number of Measured Per Capita
Sub-Basin (acres) Connections Flow (gpd) Use (gpcd)
1-3 50.64 154 35,553.60 74
2-5 258.72 768 174,254.40 73
3-2 116.61 281 78,033.60 90
3-7 109.83 250 57,297.60 74
Weighted Average 77

5.4.2 Peak Dry Weather Flow

Peak dry weather flow (PDWF) is the highest measured hourly flow that occurs on a dry
weather day plus groundwater infiltration. The peak dry weather flows were developed

by applying a peaking factor based on a peaking equation developed from the temporary
flow monitoring program.

5.4.3 Design Wet Weather Flow

Design wet weather flow is the highest measured hourly flow that occurs during a design
wet weather rain event. [t consists of the average dry weather flow plus any rainfall-
dependent infiltration/inflow and groundwater infiltration. Although the temporary flow
monitoring program captured wet weather events, the flows captured did not indicate a
significant increase. Therefore, this SMPU will use the peak dry weather flows to
determine pipe deficiencies, with an adequate allowance for peak wet weather flows
provided via the allowable depth of flow sewer design criteria utilized, as discussed in the
following section.

."}5 ]DMOdehﬂg
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6.0 SEWER DESIGN CRITERIA

Sewer pipe capacities are dependent upon many factors. These include the roughness of
the pipe, the maximum allowable depth of flow, and limiting velocity and slope. The
Continuity Equation and the Manning’s Equation for steady state flow are used for
gravity sewer hydraulic calculations:

Continuity Equation: Q =V A

where:

Q = peak flow, cfs

V = velocity, fps

A = cross-sectional area of flow, sq. ft. (when d/D = 1.0)

Manning’s Equation: Q = (1.486 AR** $"*)/n

where:

V = velocity, fps

n = Manning’s coefficient of friction

R = hydraulic radius (area divided by wetted perimeter), ft

S = slope of energy gradient (approximated by slope of pipe), ft/ft

6.7 Manning Coefficient (n)

The Manning coefficient ‘n’ is a friction coefficient and varies depending on the type of
material. For example, glass would have an ‘n’ value of 0.010 while earth channels
would have an ‘n’ value of 0.020. There has been much debate about the appropriate ‘n’
value to use for different piping materials in sanitary sewer systems. To complicate the
debate, the slime layer that thrives on the wetted portions of the sanitary piping also
contributes to and affects the actual value of ‘n’. This study will utilize an ‘n’ value of
0.012 based on a conservative value for VCP, which makes up the majority of the
District’s sewer collection system.

6.2 Design Velocities

In an effort to maintain the suspension of solids in sewers, the minimum design velocity
shall be 2 ft/sec during the peak dry-weather flow (PDWF) at the time the pipe is placed
into service. The maximum design velocity shall be limited to 10 ft/sec at the peak flow
rate. Using Manning’s Equation above, one can calculate the minimum slope necessary to
achieve the minimum design velocity of 2 ft/sec for a given diameter of pipe. Performing
this calculation for pipes 6 inches to 30 inches in diameter results in the minimum slopes
shown on Table 6-1.

B DModeling
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Table 6-1
Minimum Slopes by Pipe Size

Pipe Size Minimum
(in) Slope (ft/ft)
6 0.0055
8 0.0040
10 0.0028
12 0.0022
15 0.0015
18 0.0012
21 0.0010
24 0.0008
27 0.00067
30 0.00058

6.3 Existing Pipe Flow Depth Criteria (d/D)

The capacity criteria for gravity sewers are typically evaluated by a ratio of flow depth
over pipe diameter (d/D). Sewers for this analysis shall be sized so the d/D ratios
(specified below) are not exceeded while flowing under the peak dry-weather flow
(PDWF) conditions. Utilizing these d/D ratios for peak dry weather flow provides an
adequate allowance for peak wet weather flow in the top portion of the pipe, especially
considering the results of the I/l analysis within the District as discussed in Section 4,
above.

» Pipe Size < 12-inches: d/D < 50%
o Pipe Size > 12-inches: d/D < 75%

6.4 Recommended Pipe Improvements Criteria

Recommended improvements for pipelines with capacity deficiencies are based on the
following sizing criteria:

» Pipe replacement is recommended for existing small diameter (8", 10" and
12") pipes rather than recommending a parallel system, as there are only
minimal cost savings in using these smaller lines along with an additional
parallel line. Also, street sections are more cluttered with two sets of pipes and
manholes.

» Either pipe replacement or a parallel system is recommended for existing 15"
diameter pipes, on a case-by-case basis. This decision would typically be
dependent on the pipeline’s useful life remaining and avattable room within
the street section.

3 OModeling
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YORBA LINDA WATER DISTRICT
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o Generally only a parallel system is recommended for existing 18" diameter
pipes and larger.

o For pipe diameters 12" and larger, only downsizing by one pipe size is
allowed, when proceeding downstream in a sewer line.

o For pipe diameters 8" and 10", no downsizing is allowed.

B DModeling
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Water service for Basin 1-8 is provided by the Golden State Water Company (GSWC).
As such, spatially located water consumption data was not available. The land use for the
study area was provided by the District so the sewer loads for Basin 1-8 were developed
by applying estimated per-acre flows to each land use class. Table 7-2 shows the total
flows estimated for Basin 1-8. The flow within each land parcel was distributed to model
manholes based on the manhole’s contributing area (Thiessen polygon methodology).

Table 7-2
Basin 1-8 Flows Based on Land Use
Flow Factor Total Sewer
Land Use (gpmlacre) Acres Flow (gpm)
Commercial 1.41 17.90 25
High Density Residential 2.97 17.92 53
Medium-High Density Residential 1.41 324.35 457
Total 360.17 535

Point loads were added to appropriate model manholes to account for flows generated
from the Metropolitan Water District’s (MWD) Diemer Water Treatment Facility in
Basin 3-1 and flow from the City of Yorba Linda wastewater collection system in Basin
1-6. The flow allocations for the City of Yorba Linda system were determined by the
metered water sales data. At two locations, a new manhole was added to best allocate the
point loads.

For each phase of the flow monitoring, flow and rainfall data was reviewed to select a
time period where sewer flows were not influenced by rainfall events. The average flow
rate at each temporary flow monitor was determined for the dry weather periods and the
model allocations were adjusted to match this ADWF.

The initial flow allocations at each manhole were adjusted to match the monitored
average dry weather flows using the return to sewer ratios shown in Table 7-3. A return
to sewer ratio is the ratio of the amount of water that was returned to the sewer system
during average dry weather conditions divided by the amount purchased or passing
through the water meter.

B 4 DModeling
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SECTION 00600

DESIGN CRITERIA FOR SEWER FACILITIES

600.1 MINIMUM SIZE

The District will not accept for maintenance sewer lines smaller than 8 inches nor any sewer
line that is within a common trench (two or more utilities in the same trench).

600.2 MINIMUM AND MAXIMUM SLOPE DESIGN
600.2.1  Slopes

All sewers shall be so designed and constructed to give mean velocities, when flowing half
full at the estimated peak flow, of not less than 2.0 fps, based on Manning’s formula using an
“n” value of 0.013. The following are minimum slopes; however, slopes greater than these
are desirable. The District reserves the right to require greater slopes where deemed
necessary.

Sewer Size (inches) Minimum Slope in Feet per 100 Feet

8 0.40
10 0.28
12 0.22
15 0.16
18 0.12
21 0.10
24 0.08

Maximum slopes shall be 15% unless authorized by the District.

600.2.2  High Velocity Protection

Where flow velocities greater than 15 fps are attained, special provision shall be made to
protect against displacement by erosion and shock for pipe entering a manhole and for
concrete manhole base and flow channels.

600.3 FLOW DESIGN CRITERIA

600.3.1  Criteria for Average Daily Flow Calculations

The following table summarizes the unit flow coefficients for various.land uses. Sewerage
generation rates for land uses not shown shall be established by the District.

DESIGN CRITERIA FOR SEWER FACILITIES 00600-1
YLWD 10/10



Unit Flow Coefficients for Various Land Uses

Land Use Average Unit Flow Coefficients (cfs/acre)
Residential Agriculture 0.0010
Residential Suburban 0.0012
Residential Urban 0.0015
Residential Multiple 0.0039

Planned Residential Development 0.0015

Planned Community 0.0018

Public and Semi-Public School 0.0030 cfs/100 enrollment
Open Space 0.0003
Commercial Office 0.0050
Commercial Neighborhood 0.0050

General Commercial 0.0050

Senior Citizen 0.0040

600.3.2 Peak Flows

Pipeline design shall be based on the peak flows as determined from Manning’s formula and
the following: Q(peak) =2 x Q (avg).

Design peak flows in pipelines 12 inches in diameter and smaller are to be limited to
approximately d/D = 0.5. Pipes over 12 inches are to be limited to approximately d/D = 0.75.
“d/D” is the ratio of calculated flow depth to pipe diameter.

600.4 SEWER PIPE MATERIAL

All gravity sewer main lines and all sewer service laterals shall be extra strength vitrified clay
pipe (VCP). All sewer force mains shall be of a pipe material approved by the District.

600.5 STANDARD LOCATION AND ALIGNMENT
600.5.1 Location

Wherever possible, in local residential and industrial streets, pipe is to be located 5 feet off the
street centerline. In major, primary, and secondary highways, pipe shall be located in the
center of the driving lane nearest to the center of the street. Pipe shall not be located in
median strips or parking lanes. On curvilinear streets, pipe shall parallel as nearly as possible
the street centerline by means of horizontal curves.

600.5.2  Alignment

Barring other limiting design and construction considerations, a maximum separation between
sewer and domestic water mains in new subdivisions shall be achieved by the following
construction procedures:

DESIGN CRITERIA FOR SEWER FACILITIES 00600-2
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Section

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 (VITM 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.

Esperanza Hills 1-1
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Preliminary Sewer Report for Esperanza Hills

Section

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 Yo
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.

Esperanza Hills 1-2
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Section

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”7 main in Via De La Escuela. Flows are conveyed southwesterly toward the 517
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.

Esperanza Hills 3-1
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Section

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

Average
Phase Number Flow Peak Flow
of Lots (cfs)
(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

Esperanza Hills 4-1
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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 H2ZOMAP 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.

Proposed Sewer Lines

TABLE 4-3
YORBA LINDA BOULEVARD EXISTING 10” SEWER
PROPOSED CONDITION
Upstream of Downstream of
Via Del Cerro Via Del Cerro
(CDT-95) (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

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.

Esperanza Hills
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Section

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.

Esperanza Hills 4-1
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SEWER NETWORK ANALYSIS EXHIBIT
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Appendixy

PIPE CAPACITY CALCULATIONS




ESPERANZA HILLS ULTIMATE BUILD-OUT CONDITION SEWER FLOWS
SEWER REPORT

Tributary Areas Average Daily Flow (cfs) Peak Flow (cfs)

JCT 1

Planned Residential Development units 13 0.005 0.010
JCT 2

Planned Residential Development units 26 0.010 0.019
JCT 3

Planned Residential Development units 35 0.013 0.026
Subtotal 0.027 0.055
JCT 4

Planned Residential Development units 8 0.003 0.006
Subtotal 0.030 0.061
JCT 5

Planned Residential Development units 41 0.015 0.030
Subtotal 0.045 0.091
JCT 6 0.045 0.091
ICT7

Planned Residential Development units 42 0.015 0.031
Subtotal 0.061 0.122
JCT 8

Planned Residential Development units 51 0.019 0.038
JCT9

Planned Residential Development units 36 0.013 0.027
Subtotal 0.032 0.064
JCT 10

Subtotal 0.093 0.186
JCT 11

Planned Residential Development units 33 0.012 0.024
Subtotal 0.105 0.210
JCT 12

Planned Residential Development units 8 0.003 0.006
Subtotal 0.108 0.216
JCT 13

Planned Residential Development units 21 0.008 0.015
JCT 14

Planned Residential Development units 35 0.013 0.026
JCT 16

Planned Residential Development units 12 0.004 0.009
Subtotal 0.025 0.050
JCT 15

Planned Residential Development units 7 0.003 0.005
JCT 16

Planned Residential Development units 10 0.004 0.007
Subtotal 0.006 0.013
Subtotal 0.031 0.063
JCT 17

Planned Residential Development units 6 0.002 0.004
Subtotal 0.034 0.067
Total - Project 0.142 0.283
JCT 18

Planned Residential Development units 95 0.035 0.070
Subtotal 0.177 0.354
JCT 19

Existing Residential Development units 45 0.017 0.033
Subtotal 0.193 0.387
JCT 20

Existing Residential Development units 29 0.011 “0.021
Subtotal 0.204 0.408
JCT 21

Existing Residential Development units 30 0.011 0.022
JCT 22

Total 0.215 0.430

R:\09\1200\PRELIM\REPORTS\SEWER\Node Flow Calcs 10/16/2012
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OCSD MAJOR TRUNKSHEDS EXHIBIT
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YORBA LINDA WATER DISTRICT
2010 SEWER MASTER PLAN UPDATE

5.0 PLANNING DATA

5.1 Existing Connections and Population

The Yorba Linda Water District wastewater collection system has approximately 14,800
service connections. The majority of these customer connections are residential. YLWD
categorizes its customers into four major categories: residential, commercial, industrial,
and open space. Figure 5-1 depicts the land uses within the City of Yorba Linda.

Within the YLWD service area, the land use is comprised of 66.0% residential, 2.3%
commercial, 0.3% industrial, 16.0% open space and 15.5% planned community areas.

The historical 2000 population per dwelling unit (DU) was 3.05 for the City of Yorba
Linda with a total dwelling unit count of 19,534 per the U.S. Census Bureau. A
household density of 3.1 people per DU was assumed for single family residential (SFR)
(17,421 SFR units per the Census) and the housing density for multi-family residential
(MFR) was back calculated to 2.64 (2,113 MFR units per the Census).

5.2 Projected Development and Population

For build-out population projections, information provided by the District was used to
estimate build-out connections and population for the sewer system. Four future
residential development categories were identified and population projections were
developed as described below:

Known Planned Developments — Information on currently known planned
developments within the City of Yorba Linda was provided by District staff. Build-out
population was determined based on a single family residential household density of 3.10
people per DU. Information on the known planned developments is provided in Table 5-1
with their location shown on Figure 5-2. ’

B DModeling
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YORBA LINDA WATER DISTRICT
2010 SEWER MASTER PLAN UPDATE

(1

Table 5-1
Known Planned Developments
# of Dwelling
# of Dwelling Units Additional
Map ID Development Name Units Serviced Population
P-1 Cielo Vista 83 0 0
P-2 Casino Ridge 11 0 0
P-3 Single Family Residential 119 119 369
P-4 Single Family Residential 49 49 152
P-5 Condominium 146 146 453
P-6 The Preserve 318 0 0
Total 726 314 974
The additional population for the District excludes the Cielo Vista (P-1), Casino Ridge (P-2), and The
Preserve (P-6) planned developments for which sewer service will be provided by the City of Yorba Linda

and not the District.

Infill Development — Existing developments with limited or marginal development were
identified based on a review of land use maps and water meter locations. The land use
and number of additional DUs projected within each development area was determined
and the potential additional population at build-out was calculated based on a single
family residential household density of 3.10 people per DU. Information on the existing
development infill is provided in Table 5-2 with their location shown on Figure 5-2.

<

Table 5-2
Infill Development in Existing Areas
# of Units

Map # of Dwelling | # of Existing To Be Additional

ID Development Name Units Dwelling Units Built Population
E-1 Single Family Residential 259 35 224 694
E-2 Single Family Residential 41 0 41 127
E-3 Single Family Residential 218 3 215 667

Total 518 38 480 1,488

The additional population for the District includes only dwelling units that are not yet existing.

High-Density Redevelopment Areas — Also reviewed as part of the Sewer Master Plan
Update was the City of Yorba Linda’s 2008-2014 Draft Housing Element and
Implementation Programs Initial Study dated May 2010. The study identified thirteen
parcels that are planned for conversion from existing commercial, industrial, and
residential land use to multi-family residential (MFR) land use. Existing densities and
sewer flows are low in each of the existing parcels. Build-out population was determined
based on a MFR household density of 2.64 people per DU. Information on the high-
density redevelopment areas is provided in Table 5-3 and their locations are shown on
Figure 5-2.

26 February 2011
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YORBA LINDA WATER DISTRICT
2010 SEWER MASTER PLAN UPDATE

would require approval of more than 50 percent of the property owners voting, on a
dollar-weighted assessment basis.

Since the City ultimately controls the issuance of building permits for new construction,
it may be possible for the District to work with City officials to develop a program to
encourage septic system conversions to sewers. [t may also be possible to obtain grants or
low-interest loans to help defer some of the costs of this program or to help reduce
assessment district financing costs.

5.4 Existing and Projected Flows

5.4.1 Average Dry Weather Flow

The average dry weather flow (ADWF) initially input into the sewer model was
calculated based on water consumption data from 2004 through 2010 and averaged for
the months of January and February. These months correspond to when irrigation uses
were minimal, so that the data has the highest proportion of water use returned to the
sewer system, therefore introducing less error. The consumption data was adjusted to
match the recorded average dry weather flows obtained from the temporary flow
monitoring program, by tributary sub-basin.

The population growth determined from the projected developments was used to
determine the projected flow increase at build-out. The increased flows were added to the
existing ADWF to determine the build-out flows.

Existing per capita usage in the District’s system was evaluated based on results from the
flow monitoring program. Per capita flow was calculated for four (4) sub-basin areas and
the recorded average day dry weather flow and number of connections (parcels) within
each area were used to derive an average per capita flow rate for each sub-basin. The
criteria used to select the four representative areas included the following:

e Sub-basin containing primarily single family residential connections
e Geographically distributed throughout the District’s service area

o Contained a representative sample of low, low-medium, medium, and
medium-high single family residential land use densities.

o Lot size representative of future single family developments (approximately
0.15to I acre)

To calculate the average per capita flow, the total gallons per day of flow under average
day dry weather conditions was divided by the number of connections within the four
representative sub-basins. The resulting flows per connection in gallens per day (gpd)
were then divided by the single family DU density of 3.1 persons per dwelling unit to
estimate a per capita flow. Table 5-5 provides a summary of the per capita flows for the
four sub-basins. A weighted average per capita flow rate of 77 gallons per capita per day

'gg IDModeling
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YORBA LINDA WATER DISTRICT
2010 SEWER MASTER PLAN UPDATE

(3

(gped) was calculated based on the number of connections in each of the sub-basins and
was used for projection of future flows.

Table 5-5
Per Capita Flows
Area Number of Measured Per Capita
Sub-Basin (acres) Connections Flow (gpd) Use (gpcd)
1-3 50.64 154 35,553.60 74
2-5 258.72 768 174,254.40 73
3-2 116.61 281 78,033.60 90
3-7 109.83 250 57,297.60 74
Weighted Average 77

5.4.2 Peak Dry Weather Flow

Peak dry weather flow (PDWF) is the highest measured hourly flow that occurs on a dry
weather day plus groundwater infiltration. The peak dry weather flows were developed

by applying a peaking factor based on a peaking equation developed from the temporary
flow monitoring program.

5.4.3 Design Wet Weather Flow

Design wet weather flow is the highest measured hourly flow that occurs during a design
wet weather rain event. [t consists of the average dry weather flow plus any rainfall-
dependent infiltration/inflow and groundwater infiltration. Although the temporary flow
monitoring program captured wet weather events, the flows captured did not indicate a
significant increase. Therefore, this SMPU will use the peak dry weather flows to
determine pipe deficiencies, with an adequate allowance for peak wet weather flows
provided via the allowable depth of flow sewer design criteria utilized, as discussed in the
following section.
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6.0 SEWER DESIGN CRITERIA

Sewer pipe capacities are dependent upon many factors. These include the roughness of
the pipe, the maximum allowable depth of flow, and limiting velocity and slope. The
Continuity Equation and the Manning’s Equation for steady state flow are used for
gravity sewer hydraulic calculations:

Continuity Equation: Q =V A

where:

Q = peak flow, cfs

V = velocity, fps

A = cross-sectional area of flow, sq. ft. (when d/D = 1.0)

Manning’s Equation: Q = (1.486 AR** $"*)/n

where:

V = velocity, fps

n = Manning’s coefficient of friction

R = hydraulic radius (area divided by wetted perimeter), ft

S = slope of energy gradient (approximated by slope of pipe), ft/ft

6.7 Manning Coefficient (n)

The Manning coefficient ‘n’ is a friction coefficient and varies depending on the type of
material. For example, glass would have an ‘n’ value of 0.010 while earth channels
would have an ‘n’ value of 0.020. There has been much debate about the appropriate ‘n’
value to use for different piping materials in sanitary sewer systems. To complicate the
debate, the slime layer that thrives on the wetted portions of the sanitary piping also
contributes to and affects the actual value of ‘n’. This study will utilize an ‘n’ value of
0.012 based on a conservative value for VCP, which makes up the majority of the
District’s sewer collection system.

6.2 Design Velocities

In an effort to maintain the suspension of solids in sewers, the minimum design velocity
shall be 2 ft/sec during the peak dry-weather flow (PDWF) at the time the pipe is placed
into service. The maximum design velocity shall be limited to 10 ft/sec at the peak flow
rate. Using Manning’s Equation above, one can calculate the minimum slope necessary to
achieve the minimum design velocity of 2 ft/sec for a given diameter of pipe. Performing
this calculation for pipes 6 inches to 30 inches in diameter results in the minimum slopes
shown on Table 6-1.
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Table 6-1
Minimum Slopes by Pipe Size

Pipe Size Minimum
(in) Slope (ft/ft)
6 0.0055
8 0.0040
10 0.0028
12 0.0022
15 0.0015
18 0.0012
21 0.0010
24 0.0008
27 0.00067
30 0.00058

6.3 Existing Pipe Flow Depth Criteria (d/D)

The capacity criteria for gravity sewers are typically evaluated by a ratio of flow depth
over pipe diameter (d/D). Sewers for this analysis shall be sized so the d/D ratios
(specified below) are not exceeded while flowing under the peak dry-weather flow
(PDWF) conditions. Utilizing these d/D ratios for peak dry weather flow provides an
adequate allowance for peak wet weather flow in the top portion of the pipe, especially
considering the results of the I/l analysis within the District as discussed in Section 4,
above.

» Pipe Size < 12-inches: d/D < 50%
o Pipe Size > 12-inches: d/D < 75%

6.4 Recommended Pipe Improvements Criteria

Recommended improvements for pipelines with capacity deficiencies are based on the
following sizing criteria:

» Pipe replacement is recommended for existing small diameter (8", 10" and
12") pipes rather than recommending a parallel system, as there are only
minimal cost savings in using these smaller lines along with an additional
parallel line. Also, street sections are more cluttered with two sets of pipes and
manholes.

» Either pipe replacement or a parallel system is recommended for existing 15"
diameter pipes, on a case-by-case basis. This decision would typically be
dependent on the pipeline’s useful life remaining and avattable room within
the street section.
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o Generally only a parallel system is recommended for existing 18" diameter
pipes and larger.

o For pipe diameters 12" and larger, only downsizing by one pipe size is
allowed, when proceeding downstream in a sewer line.

o For pipe diameters 8" and 10", no downsizing is allowed.
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Water service for Basin 1-8 is provided by the Golden State Water Company (GSWC).
As such, spatially located water consumption data was not available. The land use for the
study area was provided by the District so the sewer loads for Basin 1-8 were developed
by applying estimated per-acre flows to each land use class. Table 7-2 shows the total
flows estimated for Basin 1-8. The flow within each land parcel was distributed to model
manholes based on the manhole’s contributing area (Thiessen polygon methodology).

Table 7-2
Basin 1-8 Flows Based on Land Use
Flow Factor Total Sewer
Land Use (gpmlacre) Acres Flow (gpm)
Commercial 1.41 17.90 25
High Density Residential 2.97 17.92 53
Medium-High Density Residential 1.41 324.35 457
Total 360.17 535

Point loads were added to appropriate model manholes to account for flows generated
from the Metropolitan Water District’s (MWD) Diemer Water Treatment Facility in
Basin 3-1 and flow from the City of Yorba Linda wastewater collection system in Basin
1-6. The flow allocations for the City of Yorba Linda system were determined by the
metered water sales data. At two locations, a new manhole was added to best allocate the
point loads.

For each phase of the flow monitoring, flow and rainfall data was reviewed to select a
time period where sewer flows were not influenced by rainfall events. The average flow
rate at each temporary flow monitor was determined for the dry weather periods and the
model allocations were adjusted to match this ADWF.

The initial flow allocations at each manhole were adjusted to match the monitored
average dry weather flows using the return to sewer ratios shown in Table 7-3. A return
to sewer ratio is the ratio of the amount of water that was returned to the sewer system
during average dry weather conditions divided by the amount purchased or passing
through the water meter.
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SECTION 00600

DESIGN CRITERIA FOR SEWER FACILITIES

600.1 MINIMUM SIZE

The District will not accept for maintenance sewer lines smaller than 8 inches nor any sewer
line that is within a common trench (two or more utilities in the same trench).

600.2 MINIMUM AND MAXIMUM SLOPE DESIGN
600.2.1  Slopes

All sewers shall be so designed and constructed to give mean velocities, when flowing half
full at the estimated peak flow, of not less than 2.0 fps, based on Manning’s formula using an
“n” value of 0.013. The following are minimum slopes; however, slopes greater than these
are desirable. The District reserves the right to require greater slopes where deemed
necessary.

Sewer Size (inches) Minimum Slope in Feet per 100 Feet

8 0.40
10 0.28
12 0.22
15 0.16
18 0.12
21 0.10
24 0.08

Maximum slopes shall be 15% unless authorized by the District.

600.2.2  High Velocity Protection

Where flow velocities greater than 15 fps are attained, special provision shall be made to
protect against displacement by erosion and shock for pipe entering a manhole and for
concrete manhole base and flow channels.

600.3 FLOW DESIGN CRITERIA

600.3.1  Criteria for Average Daily Flow Calculations

The following table summarizes the unit flow coefficients for various.land uses. Sewerage
generation rates for land uses not shown shall be established by the District.

DESIGN CRITERIA FOR SEWER FACILITIES 00600-1
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Unit Flow Coefficients for Various Land Uses

Land Use Average Unit Flow Coefficients (cfs/acre)
Residential Agriculture 0.0010
Residential Suburban 0.0012
Residential Urban 0.0015
Residential Multiple 0.0039

Planned Residential Development 0.0015

Planned Community 0.0018

Public and Semi-Public School 0.0030 cfs/100 enrollment
Open Space 0.0003
Commercial Office 0.0050
Commercial Neighborhood 0.0050

General Commercial 0.0050

Senior Citizen 0.0040

600.3.2 Peak Flows

Pipeline design shall be based on the peak flows as determined from Manning’s formula and
the following: Q(peak) =2 x Q (avg).

Design peak flows in pipelines 12 inches in diameter and smaller are to be limited to
approximately d/D = 0.5. Pipes over 12 inches are to be limited to approximately d/D = 0.75.
“d/D” is the ratio of calculated flow depth to pipe diameter.

600.4 SEWER PIPE MATERIAL

All gravity sewer main lines and all sewer service laterals shall be extra strength vitrified clay
pipe (VCP). All sewer force mains shall be of a pipe material approved by the District.

600.5 STANDARD LOCATION AND ALIGNMENT
600.5.1 Location

Wherever possible, in local residential and industrial streets, pipe is to be located 5 feet off the
street centerline. In major, primary, and secondary highways, pipe shall be located in the
center of the driving lane nearest to the center of the street. Pipe shall not be located in
median strips or parking lanes. On curvilinear streets, pipe shall parallel as nearly as possible
the street centerline by means of horizontal curves.

600.5.2  Alignment

Barring other limiting design and construction considerations, a maximum separation between
sewer and domestic water mains in new subdivisions shall be achieved by the following
construction procedures:
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EXISTING IMPROVEMENT PLANS
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