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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 
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Table 2.1 Sewer Generation Along Whitewood Road

Land Use Designation
Area or Sizing 

Criteria
EDU

Average Day Unit 

Generation

Flow Rate Per 

EDU      

(gpd/EDU)

Average Day 

Generation        

(gpd)

Average Day 

Generation        

(mgpd)

Cumulative 

Average Day 

Generation (gpd)

Pop.
Culuative 

Population

Peak 

Factor

Peak     

Flow     

(gpd)

Peak    

Flow   

(gpm)

Peak      

Flow       

(cfs)

7 2nd MOB 160,000 Sq. Ft. 67 0.42 EDU /1,000 Sq. Ft. 265 17,755 0.018 17,755 235 235 2.8 49,714 34.524 0.077

8 3rd MOB 160,000 Sq. Ft. 67 0.42 EDU /1,000 Sq. Ft. 265 17,755 0.018 35,510 235 470 2.8 49,714 34.524 0.077

9 Two MOB 79,400 Sq. Ft. 33 0.42 EDU /1,000 Sq. Ft. 265 8,745 0.009 44,255 116 586 2.8 24,486 17.004 0.038

167 44,255 0.044 586 586 2.8 123,914 86.051 0.192

Upstream 167 44,255 0.044 44,255 586 586 2.8 123,914 86.051 0.192

1 Fire Station 10 employees 4 0.41 EDU /employee 265 1,060 0.001 45,315 14 600 2.8 2,968 2.061 0.005

2 Hospital 203 beds 145 250 gpd / bed 265 38,425 0.038 83,740 508 1108 2.8 107,590 74.715 0.166

3 1st MOB 160,000 Sq. Ft. 67 0.42 EDU /1,000 Sq. Ft. 265 17,755 0.018 101,495 235 1343 2.8 49,714 34.524 0.077

4 Commercial                                                                                   

(Sun-Cal-two sites east of New Antelope Road)

4.9 AC 24 1700 gpd / AC 265

6,360 0.006

107,855 83 1426 2.8 17,808 12.367 0.028

10 Tract 28532-1 22 AC 82 265 21,730 0.022 129,585 287 1713 2.8 60,844 42.253 0.094

489 129,585 0.130 1,713 2.75 356,359 247.471 0.551

11 Tract 28532-2 33 AC 90 265 23,850 0.024 23,850 378 378 2.8 66,780 46.375 0.103

12 Tract  28532-4 62.5 AC 126 265 33,390 0.033 57,240 529 907 2.8 93,492 64.925 0.145

Totals: Baxter Lift Station 216 57,240 0.057 907 2.8 160,272 111.300 0.248

Upstream Gravity 489 129,585 0.130 129,585 1,713 1713 2.75 356,359 247.471 0.551

21 Mediun Density Residential 335 265 88,775 0.089 88,775 1,173 2886 2.8 248,570 172.618 0.385

21 High Density 144 265 38,160 0.038 126,935 360 3246 2.8 106,848 74.200 0.165

22A-1 Commerical/ The Vinyard (West) 4.4 1700 gpd / AC 265 7,480 0.007 134,415 2.8 20,944 14.544 0.032

22A-2 Commerical/ The Vinyard (East) 7.25 1700 gpd / AC 265 12,325 0.012 146,740 2.8 34,510 23.965 0.053

22B Curci 6.652 1700 gpd / AC 265 11,308 0.011 145,723 2.8 31,664 21.989 0.049

22C Costco 16.42 1700 gpd / AC 265 27,914 0.028 173,637 2.8 78,159 54.277 0.121

22D Candee 9.584 1700 gpd / AC 265 16,293 0.016 189,930 2.8 45,620 31.680 0.071

23 Vista High School 3,323 students 190 20 gpd/student 265 66,460 0.066 200,875 665 665 2.8 186,088 129.228 0.288

25 High Density Residential 36.14 400 2400 gpd/AC 165 66,000 0.066 211,723 2.8 184,800 128.333 0.286

Totals: Clinton Keith Road Gravity 1558 464,300 0.464 3,911 2.7 1,253,611 870.563 1.940

Totals: Clinton Keith Road plus Baxter Lift Station 1774 521,540 0.522 4,818 2.63 1,371,651 952.535 2.122

Existing 15-in sewer line at the intersection of Clinton 

Keith Road and Whitewood Road has a capacity of 2.392 

cfs, based on a slope of 0.0022 ft./ft., n=0.015, d/D=0.75.

Note: information used to produce this table was obtained from Technical Memorandum- Analysis of 

Whitewood Sewer Southerly of Clinton Keith Road. Prepared by Albert A. Webb Associates, May 20,2014; 

Eastern Municpal Water District 2006 Mater Plan Update; and calulations performed by Excel Engineering.



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
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66000
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