
 

 

Appendix J 
Master Water and Sewer Reports 





Average Day Demand, ADD Commercial: 2,200 GPD/ GR. AC.

The Vineyard 11.75 AC x 2,200 GPD/GR. AC. = 25,850 GPD

Costco 16.42 AC x 2,200 GPD/GR. AC. = 36,124 GPD

Candee 9.58 AC x 2,200 GPD/GR. AC. = 21,076 GPD

TOTAL 37.75 AC x 2,200 GPD/GR. AC. = 83,050 GPD
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Scenario 4: Referring to Figure 1, this scenario assumes a fire at the Costco property. Two 10" fire services are 

proposed for the development. One fire service is proposed at the northwest corner of the project with the second 

service proposed on the east side at Warm Springs Parkway. The west side connection, identified as point J in Figure 

1, ties an existing 24" waterline described above. The east side fire service, identified as point K in Figure 1, connects 

to a proposed 12 water line in Warm Springs Parkway. Scenario 4 assumes a fire flow of 2000 GPM at point J, 2000 

GPM at point K, and domestic flows for all four developments. 

Water System Analysis for: The Vineyard, Curci, Costco, & Candee Properties

Scenario 1: Referring to Figure 1, this scenario assumes domestic use by The Vineyard, Curci, Costco and Candee and 

a fire in The Vineyard, requiring 3000 GPM fire flow plus domestic demand. A hydraulic analysis is performed at Point 

F on the new 12" pipe and the fire service at Point A. Fire flow is provided at 2 points, Point A and B for the west side 

and Points D and E on the east side

Scenario 2: Referring to Figure 1, this scenario assumes domestic use by The Vineyard, Curci, Costco, and Candee, 

and a fire in property Candee, requiring 3000 GPM fire flow plus domestic demand. The analysis is again performed 

at Points F and I.

Scenario 3: Referring to Figure 1, this scenario assumes domestic use by  Curci, and a fire in Curci, requiring  3000 

GPM fire flow. The improvements are the two 8" fire services connected to the existing 24" waterline, indentified as 

Points G & H. Both the fire services and domestic services are fed from an existing 24" public line. Only the fire 

service is analyzed. 

The following is a water system analysis for four commercial projects located on the north side of Clinton Keith Road 

just east of I-215 in Murrieta California. Proposed water facilities for the four developments consist of a 12" public 

line located in Warm Springs Parkway. Warms Springs Parkway is a public road proposed as an offsite improvement 

conditioned for three of the projects listed in the title line above. Additional fire and domestic services are also taken 

from the existing 18" public water line in Clinton Keith Road and an existing 24" line running north and south parallel 

to and adjacent east of I-215. This analysis consists of water demand calculations and a hydraulics analysis of 

proposed public facilities. Water demand calculations were completed in accordance with Eastern Municipal Water 

District, 2015 WFMP. Figure 1- Water Systems Analysis for The Vineyards, Curci, Costco & Candee Projects, included 

with this analysis, show existing and proposed water facilities for the four developments. Fire flow simulations were 

conducted by Eastern Municipal Water District, (EMWD). For  The Vineyard, Curci and Candee projects, EMWD model 

assumed simultaneous flows of 1500 GPM a two locations or a total fire flow of 3000 GPM. The model shows that 

the existing public water system can deliver 3000 GPM at a residual pressure of 61.56 GPM. For the Costco site, a 

separate fire flow simulation was conducted based on a required fire flow of 4000 GPM. Both simulation summaries 

are attached. From calculations below it is found that the greatest demand occurs when maximum daily demand and 

fire flows are combined. Four separate scenarios are examined. Each scenario is described below.                                                                                    

Water Demand Calculations



Average Day Demand, ADD Commercial: 2,200 GPD/ GR. AC.

Curci 6.65 AC x 2,200 GPD/GR. AC. = 14,630 GPD

The Vineyard West 4.40 AC x 2,200 GPD/GR. AC. = 9,680 GPD

The Vineyard East 7.25 AC x 2,200 GPD/GR. AC. = 15,950 GPD

Maximum Day Demand, MDD Commercial: 2.0 x ADD

The Vineyard 2.0 x 25,850 GPD = 51,700 GPD

Costco 2.0 x 36,124 GPD = 72,248 GPD

Candee 2.0 x 21,076 GPD = 42,152 GPD

TOTAL 2.0 x 83,050 GPD = 166,100 GPD

Curci 2.0 x 14,630 GPD = 29,260 GPD

The Vineyard West 2.0 x 9,680 GPD = 19,360 GPD

The Vineyard East 2.0 x 15,950 GPD = 31,900 GPD

Peak Hour Demand, PHD Commercial: 2.0 x MDD 

The Vineyard 2.0 x 51,700 GPD = 103,400 GPD

Costco 2.0 x 72,248 GPD = 144,496 GPD

Candee 2.0 x 42,152 GPD = 84,304 GPD

TOTAL 2.0 x 166,100 GPD = 332,200 GPD

= 230.69 GPM

Curci 2.0 x 29,260 GPD = 58,520 GPD

= 40.64 GPM

The Vineyard West 2.0 x 19,360 GPD = 38,720 GPD

= 26.89 GPM

The Vineyard East 2.0 x 31,900 GPD = 63,800 GPD

= 44.31 GPM

Commercial: PHD + FF

The Vineyard 103,400 GPD ÷ 1,440 Min/Day = 72

Costco 144,496 GPD ÷ 1,440 Min/Day = 100

Candee 84,304 GPD ÷ 1,440 Min/Day = 59 GPM

TOTAL 332,200 GPD ÷ 1,440 Min/Day = 230.69 GPM

+ 3000 GPM 3,230.69 GPM
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Peak Hour Demand + Fire Flow

Water Demand Calculations (Continued)



V=1.318C(D/4)
0.63

S
0.54

, Where S=hf/L   and Q=V π
2 
D/4

V=Flow Velocity (FPS)

C=Hazen Williams Coefficient, Use C=150

D=Diameter of Pipe

Q=Rate of Flow (GPM)

 Maximum Flow Pipe Diameter

Scenario 1:

3000/2 = 1500 GPM

1500 GPM + 230.69 GPM = 

1,730.69 GPM 

Scenario 2:

3000 GPM + 230.69 GPM = 3,230.69 GPM

3,289.54 GPM 

Scenario 3:

Points G & H: Total demand = a fire flow of 3000 GPM divided by 2

3000 /2 = 1500 GPM

Scenario 4:

Points J & K: Total demand = a fire flow of 4000 GPM divided by 2

4000 /2 = 2000 GPM

2000 GPM + 230.69 GPM = 2,230.69 GPM

6.33 0.0037
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Point F: Total demand = a fire flow of 4000 GPM divided by 2 plus domestic for The Vineyard East & West, Candee 

and Costco 

12" 4.63(L=1250')

10" 8.17 0.0074 0.48 (L=66')

Points A & B  or D & E  Fire flow only, 3000 GPM fire flow is delivered to the site, distributed at two locations.

At Point F: Total Demand = Fire flow of 1500 GPM plus domestic demand for The Vineyard, Costco, & Candee. Fire at 

the Vineyard.

At Point F: Total Demand = Fire flow of 1500 GPM plus domestic demand for The Vineyard, Costco, & Candee. Fire at  

Candee.

Flow Velocity 

(FPS)

4.91 0.0025

Hydraulic Calculations

2.96 (L=1,250')

8" 9.57 0.0128 0.77 (L=60')

Velocities and pressure loss in water pipes were calculated by Hazen-Williams 

Formula. The Hazen Williams formula is shown below. All three scenarios were 

analyzed and detailed below.

0.0128 0.77 (L=60')8" 9.57

Unit Pressure Loss 

(psi)

Total Pressure Loss (psi)

12" 9.16 0.0074 9.19 (L=1,250')

12"
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Purpose of Study 

 
The purpose of this study is to determine the effect the new commercial developments in Sewer Tributary 

Area B and south to Clinton Keith Road, on the existing sewer infrastructure in Clinton Keith Road, 

Murrieta California. Four new commercial developments identified as Costco, Candee, Curci, and The 

Vineyard, are proposed on the north side of Clinton Keith Road just east of Interstate I-215.  The study 

calculates total sewage generation from existing developments in Sewer Tributary Area B and south to 

Clinton Keith Road. Total sewage generation is calculated to an existing 15-in sewer main in Whitewood 

Road south of Clinton Keith Road. This study builds on calculations performed by Albert A. Webb 

Associates, to analyze sewer generation, in Sewer Tributary Area B. This study will supersede a study of 

The Vineyard site prepared by Excel Engineer dated 10/24/2017. The proposed development areas 

addressed by this study are depicted in the Sewer Tributary Map, Area B and south to Clinton Keith Road 

included in this study. 

 

This study also examines the effect these commercial developments will have on the existing sewer 

improvements in Clinton Keith Road. A hydraulic analysis of the existing sewer in Clinton Keith Road 

from Creighton Road to Whitewood is reported here. 

 

Finally, these commercial developments are proposing the construction of Warm Springs Parkway from 

Clinton Keith Road to the north property line on Costco and Candee developments. The proposed 

improvements include public sewer to serve these developments. This study supports the design of the 

proposed public sewer facilities in Warm Springs Parkway.  

 

Webb Study 

 
On May 20, 2014, Albert A. Webb Associates, herein after referred to in this report as the Webb Study, 

prepared calculations to analyze sewer generation for current and future development in Sewer Tributary 

B. A map, prepared by the Webb Study, shows the tributary area, acreage, boundaries, and land use 

designations. All references, areas and land use designations used for this study are taken from the map in 

the Webb Study. The Webb Study is included as an attachment to this study. 

  

The Webb Study assumes 3 phases of development and summarizes sewer generation in three separate 

tables. Table 1 shows sewer generation by the existing developments present at the time of study. Table 1 

concludes the capacity of the existing 15-in sewer in Whitewood exceeds predicted sewer flows. Table 2 

shows sewer generation from the existing development and some future developments. While Table 2 

included some future developments, The Vineyard and the multi-family developments on the south side 

of Clinton Keith Road, west of the school property, are not included in the calculations. Table 2 concludes 

the capacity of the existing 15-in sewer in Whitewood exceeds sewer flows. Table 3 includes all the 

development shown in table 2, and adds the remaining properties, to build-out of the tributary area. Table 

3 includes The Vineyards and the other commercially zoned properties in the area. Table 3 concludes that 

at, build-out, sewer capacity of the 15-in main is exceeded and a parallel main is required.  

 

This study adds to Table 2. The Vineyard, Costco, the Curci development the Candee development and 

the multi-family residential development to the southwest of CK-17 identified as property number 25 are 

now included in calculations.       

 

 



 

Methodology 

 
This study follows similar methodology used for the Webb Study. Sewer generation is based on 

guidelines provided Eastern Municipal Water District 2006 Master Plan Update. Land use designations, 

areas, and boundaries are taken from the tributary map provided in the Webb Study. A foot note on tables 

1, 2, and 3 establishes that the existing 15-in sewer main in Whitewood Road has a capacity, D/d=0.75 of 

2.392 cfs.   
 
The hydraulic analysis uses Manning’s equation to determine normal depths based on flows generated in 

Table 2.1.  

 

It should be noted that the invert for manhole number 1 at the intersection of Clinton Keith Road appears 

with differ from sub-table to the next in Table 2.1. The differing inverts reflects the difference a from as-

builts and fielded topo performed by Excel Engineering.  This difference will not affect the flow analysis 

results which is the purpose of Table 2.1.  

 

Results and Conclusions 
 

Data from Table 2 from the Webb Study, plus The Vineyards the additional commercial developments, 

and the multi-family development, are shown in Table 2.1. Total sewage generation at the connection 

point in Whitewood Road is calculated to be 2.212 cfs. With the capacity of the existing 15-in sewer in 

Whitewood Road known to be 2.392 cfs, the addition of four commercial developments to the tributary 

area will not require additional downstream sewer capacity. 

 

The results of the hydraulic analysis of the sewer in Clinton Keith Road and the proposed sewer in Warm 

Springs Parkway, indicate that the existing and proposed improvements have enough capacity. Results 

from the analysis are shown in Table 2.2. The Sewer Capacity Exhibit, prepared for this study, is a 

graphic representation of the data analyzed in Table 2.2. The exhibit depicts sewer reaches, manholes and 

overall sewer layout for the sewer in Clinton Keith Road and proposed sewer in Warm Springs Parkway 

and can be found as an attachment to this report. The hydraulic analysis for the proposed sewer includes 

all future upstream development and confirms the proposed 8” pipe in Warms Springs Parkway is 

sufficient. 

 

It should be noted that the system was analyzed assuming a worst-case condition. All effluent from area 

22A-2 is assumed to drain to Warm Springs Parkway, when in fact some properties sewer through the 

east driveway, tying to a proposed 8” sewer main in Clinton Keith Road. This study also assumes that 

effluent for area 22B sewers to the east by a private system in the Vineyard development. Both 

developments are controlled by the same entity and property agreements will be in place prior to 

construction. 

 

The proposed sewer in Warm Springs Parkway was analyzed to serve the entire commercial area draining 

to Clinton Keith Road, identified on the Sewer Tributary Map as areas 22A-1, 22A-2, 22B, 22C, and 22D. 

The high point or northerly limits of the tributary area was established by a master alignment and profile 

study, of Warm Springs Parkway, adopted by the City of Murrieta. The hydraulic analysis confirms that 

an 8” sewer main will provide sufficient capacity for this tributary area.  

 

 

 

 

 



 

 

 

 

 

 

ATTACHMENTS 

 

Sewer Tributary Map 

Figure 1: Sewer System Analysis for The Vineyard, Curci, Costco, & Candee Project.  

Table 2.1 Sewer Generation Along Whitewood Road 

Table 2.2 Hydraulic Sewer Analysis, Warm Springs Parkway & Clinton Keith Road 

Sewer Capacity Exhibit, Sheets 1 & 2 

Webb Technical Memorandum 

Sewer and Water Plans for The Vineyard 

Murrieta Clinton Keith Road Sewer and Water Plans 

Warm Springs Parkway Master Alignments and Profiles Study 



AREA TABLE





ME
NI

FE
E R

D

AN
TE

LO
PE

 R
D

CLINTON KEITH RD

EP
PL

E S
T

LEE LN

MC
 E

LW
AI

N 
RD

A S
T

STEPP RD
CA

PR
A R

D

GREENBERG PL

LO
S A

LA
MO

S R
D

SOMERS RD

WHITEWOOD RD

CALLE PAVON

RUNNING RABBIT RD

BAXTER RD

DEVON ST

CA
PE

 AI
RE

 W
AY

WA
LT

 R
D

KARA ST

JOAN DUNN LN

DA
MS

EL
 S

T

WARE ST

CROSBY ST

AR
EN

OT
 LN

GATINEAU ST

BRUNING ST

RO
CK

Y G
LE

N 
PL

RAVENNA ST

BR
ED

A A
VE

SOCORRO ST

SHEA LN

ME
AD

OW
LA

RK
 LN

ABUTTERS RD

TRIPLE C RANCH RD

ADRIENNE ST

TREE RIDGE ST

SHAWNA DR

WH
ITE

W
OO

D 
RD

LEE LN
CA

PR
A R

D

BAXTER RD

WA
LT

 R
D

(289.6 ac.)

(81.6 ac.)

(83.3 ac.)

(75.6 ac.)

(65.4 ac.)

(62.5 ac.)

(58.5 ac.)

(53.8 ac.)

(33.0 ac.)

(27.2 ac.)

(22 ac.)

(19.6 ac.)

(17.0 ac.)

(14.4 ac.)

(8.9 ac.)

(8.3 ac.)

(5.1 ac.)
(7.5 ac.) *

(4 ac.)

(8.3 ac.)

(10.1 ac.)

* Area 4 - 4.9 ac. Commercial

!(24

!(22

!(23

!(21

!(20

!(12

!(17

!(13

!(11

!(16

!(10

!(15

!(2

!(14

!(3

!(9

!(8

!(7

!(1
!(4

!(5

!(6

MURRIETA

§̈¦215

Baxter Road Sewer Lift Station

Sewer Tributary Areas of Area B
& Southerly to Clinton Keith Road

²
Sources:  County of Riverside, 2010

G:
\20

13
\13

-02
70

\G
IS

\LU
_T

rib
uta

ryA
rea

s.m
xd

0 1,000 2,000 3,000
Feet

LEGEND

esampson
Polygon Sketch to Scale
1 sf

esampson
Ellipse

esampson
Ellipse

esampson
Ellipse

esampson
Ellipse

esampson
Text Box
25

esampson
Polygon

esampson
Text Box
22A-1

esampson
Text Box

esampson
Polygon

esampson
Text Box

esampson
Text Box
22F

sbellomio
Line

sbellomio
Line

esampson
Arc

esampson
Line

esampson
Arc

esampson
Line

esampson
Text Box
WARMS SPRING PKWYSTA 12+76.33 H.P

esampson
Line

esampson
Ellipse

esampson
Text Box
22C

esampson
Ellipse

esampson
Line

esampson
Line

esampson
Line

esampson
Ellipse

esampson
Line

esampson
Line

esampson
Line

esampson
Line

esampson
Text Box
22D

esampson
Rectangle

esampson
Line

esampson
Text Box
22B

esampson
Rectangle

esampson
Line

esampson
Line

esampson
Line

esampson
Line

esampson
Line

esampson
Text Box
BP (Business Park)

esampson
Text Box
C/I (Civic / Institutional)

esampson
Text Box
C(commercial) See details left

esampson
Text Box
MFR (Multi Family Residential

esampson
Text Box
ORP (Office and Research Park)

esampson
Text Box
P/OS (Parks and Office Space)

esampson
Text Box
SFR (Single Family Residential

esampson
Text Box
Area B

esampson
Text Box
Murrieta City Boundary

esampson
Rectangle

esampson
Text Box
LEGEND (COMMERCIAL)

esampson
Rectangle

esampson
Rectangle

esampson
Rectangle

esampson
Rectangle

esampson
Ellipse

esampson
Ellipse

esampson
Ellipse

esampson
Ellipse

esampson
Text Box
22A-1

esampson
Text Box
22B

esampson
Text Box
22C

esampson
Text Box
22D

esampson
Text Box
The Vineyard WEST 4.4 AC

esampson
Text Box
Curci 6.65 AC

esampson
Text Box
Candee 9.58 AC

esampson
Text Box
Costco 16.42 AC

esampson
Rectangle

esampson
Text Box
22A-2

esampson
Ellipse

esampson
Text Box
The Vineyard 7.25 EAST AC

esampson
Ellipse

esampson
Text Box
22A-2

esampson
Arrow

esampson
Text Box
NAP

esampson
Text Box
NAP

esampson
Line

esampson
Line

esampson
Line

esampson
Line

esampson
Line

esampson
Line

esampson
Line

esampson
Text Box
NEW TRIBUTARYAREA

esampson
Arrow









Table 2.2 Hydraulic Sewer Analysis-Warm Springs Road Clinton Keith Road

- Data from Table 2.1

Manhole

No.

Sta

(ft)

IE

(ft)

Length

(ft)

Slope

(ft/ft)

Pipe

dia. (D)

(in) n

Additional

Contributing

Areas

Total Flow

Contributing

(gpd)

Peak

Factor

Peak Flow

(gpd)

Peak

Flow

(cfs)

Q

(full)

(cfs)

Area

(full)

(sf)

V

(full)

(fps)

Normal flow

Depth (d)

(in)

V

(fps) d/D

d/D less 

than 0.5?

v(fps) > 2 

fps?

6** 13+95.37 1514.12

5** 12+21.20 1512.60 159.66 0.0095 8 0.015 22C & 22D 44207 2.80 123780 0.19 1.02 0.349 2.91 0.15 2.01 0.019 TRUE TRUE

4** 9+03.30 1509.66 309.66 0.0095 8 0.015 - 44207 2.80 123780 0.19 1.01 0.349 2.91 0.15 2.01 0.019 TRUE TRUE

3** 7+30.00 1507.82 193.17 0.0095 8 0.015 44207 2.80 123780 0.19 1.02 0.349 2.91 0.15 2.01 0.019 TRUE TRUE

2** 4+48.64 1505.71 281.36 0.0075 8 0.015
22B, 22C, 22D,     

22A-1, &       22A-2
75320 2.80 210896 0.33 0.90 0.349 2.58 0.22 2.26 0.028 TRUE TRUE

1** 1+24.54 1503.28*** 325.64 0.0075 8 0.015 - 84133 2.80 235572 0.36 0.90 0.349 2.58 0.22 2.26 0.028 TRUE TRUE

**Public Water & Sewer Plan For: The Vineyard, City of Murrieta 

***Invert established by field topo

- Data from Table 2.1

Manhole

No.

Sta

(ft)

IE

(ft)

Length

(ft)

Slope

(ft/ft)

Pipe

dia. (D)

(in) n

Additional

Contributing

Areas

Total Flow

Contributing

(gpd)

Peak

Factor

Peak Flow

(gpd)

Peak

Flow

(cfs)

Q

(full)

(cfs)

Area

(full)

(sf)

V

(full)

(fps)

Normal flow

Depth (d)

(in)

V

(fps) d/D

d/D less 

than 0.5?

v(fps) > 2 

fps?

2* 210+66.29 1510.57

3* 214+00.00 1507.49 333.71 0.0092 12 0.015 23 & 25 132460 2.76 365590 0.57 2.95 0.785 3.76 3.96 2.35 0.33 TRUE TRUE

4* 217+50.00 1503.90 350 0.0103 12 0.015 23 & 25 132460 2.76 365590 0.57 3.11 0.785 3.96 4.32 2.50 0.36 TRUE TRUE

1**(WSP) 218+02.80 1503.36 53.82 0.0100 12 0.015
22A-1, 22A-2, 22B, 

22C, 22D
207780 2.72 565162 0.87 3.08 0.785 3.92 4.32 2.50 0.36 TRUE TRUE

5* 222+30.00 1499.11 426.18 0.0100 12 0.015 - 207780 2.76 573473 0.89 3.07 0.785 3.91 4.08 2.70 0.34 TRUE TRUE

1**(DWY) 222+97.93 1498.84 67.64 0.0040 12 0.015 - 207780 2.72 565162 0.87 1.94 0.785 2.47 4.08 2.70 0.34 TRUE TRUE

6* 227+30.00 1497.11 432.36 0.0040 12 0.015 21 334715 2.68 897036 1.39 1.94 0.785 2.48 4.68 4.18 0.39 TRUE TRUE

7* 232+30.00 1490.90 500 0.0124 12 0.015 - 334715 2.68 897036 1.39 3.43 0.785 4.36 5.28 3.48 0.44 TRUE TRUE

8* 236+31.27 1475.35 401.27 0.0388 12 0.015 - 334715 2.68 897036 1.39 6.05 0.785 7.70 5.40 3.37 0.45 TRUE TRUE

9* 237+19.88 1470.97 91.8 0.0477 12 0.015 - 334715 2.68 897036 1.39 6.71 0.785 8.55 3.84 5.52 0.32 TRUE TRUE

*See Eastern Municipal Water District, City of Murrieta Pacific Landing Apartments Sewer and Water Improvements  

22C

22A-2

25

Clinton Keith Road, DWG: D-45890

GPD by Area No.

16293

Sewer Generation for Proposed Sewer Main Warm Springs Road

22A-2 12325

Warm Springs Parkway

GPD by Area No.

Area Avg Day

22A-1 7480

22B 11308

12325

27914

22D

Avg Day

88775

38160

62995

66460

66000

Area
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