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INTRODUCTION / PROJECT DESCRIPTION 
 
The following area study has been prepared to show that the capacity is adequate for the sewer 
segments from the proposed development site to the Los Angeles County Sanitation District 
(LACSD) maintained trunk sewers. 
 
The Entrada South project encompasses 382.3 acres and lies to the west of the intersection of 
The Old Road and Magic Mountain Parkway in Santa Clarita.  Magic Mountain Parkway (MMP) 
will be extended to the west by the project and will include an 18” LACSD trunk sewer within the 
roadway.  See LACSD letter within this report stating that the 18” sewer line within MMP will be 
owned and maintained by LACSD.  
 
The developed areas of Entrada South (PA 1-PA 13) flow into the MMP trunk sewer.  PA 14 
drains into an existing 8” county sewer line (PC 11839) within the Old Road. 
 
 
SEWER CAPACITY ANALYSIS 
 
The sewer capacity analysis performed for this project includes calculating the proposed flow due 
to the Entrada Development.  See Table 1 for flowrate calculations for each Planning Area.  See 
Appendix A for Kutter Formula Calculations for each flowrate and pipe size.  See Sewer Area 
Study Map in the pocket of this report for sewer layout and flowrate calculations.   

 
The analysis also includes the percentage full of the pipes within the system.  For the basis of this 
study all proposed sewer lines are calculated using a 1.0% slope.  The percentage full for each 
pipe segment is shown on the Sewer Area Study Map in the pocket of this report. 
 
The total flowrate generated by the Entrada South project is 2.466 cfs and enters the MMP trunk 
sewer at various locations.  The flowrate generated by PA 14 is 0.045 cfs and flows into an 8” 
sewer stub constructed to serve the site (see Appendix B).  With the flow from the site, the 
proposed 8” line which will connect to the existing 8” stub per P.C. 11839 will only be 24% full 
(see Appendix A for calculation). 
 
TR 61996 (Legacy) was excluded from this sewer area study since it is not part of the 
natural sewershed.  Legacy will be conditioned to provide the analysis if Legacy is 
approved to discharge by gravity or pump station to the Sanitation District 32 treatment 
plant through the existing sewer system in the Old Road. 
 
 
CONCLUSION 
 
The proposed Entrada project generates a flowrate of 2.466 cfs which enters the MMP trunk 
sewer.  The pipe sizing shown on the Sewer Area Study Map is adequate to meet LADPW 
standards for a maximum of 50% full for each pipe segment. 
 
It can be concluded that sufficient design capacity exists within the proposed LADPW sewer 
system within the Entrada South project. 

 
 





TABLE 1 
 
SEWER CALCULATIONS  
 
The following table summarizes the flows within the system: 
 
 

SEWER GENERATION TABLE 
 

PLANNING 
AREA 

LAND USE 
AREA OR 

DWELLING UNITS 
PEAK Q 
COEF. 

TOTAL Q 

PA - 1-3 COMMERCIAL/OFFICE 53.8 AC 0.015 0.807 CFS 

PA-4A REC AREA 2.1 AC 0.0015 
0.00315 

CFS 

PA-4B CONDOMINIUM 125 UNITS 0.001 0.125 CFS 

PA-4C CONDOMINIUM 53 UNITS 0.001 0.053 CFS 

PA-5A SINGLE-FAMILY 14 LOTS 0.001 0.014 CFS 

PA-5B SINGLE-FAMILY 30 LOTS 0.001 0.029 CFS 

PA-5C SINGLE-FAMILY 53 LOTS 0.001 0.053 CFS 

PA-5D REC AREA 0.8 AC 0.0015 0.001 CFS 

PA-5E SINGLE-FAMILY 37 LOTS 0.001 0.037 CFS 

PA-6A SINGLE-FAMILY 58 LOTS 0.001 0.058 CFS 

PA-6B SINGLE-FAMILY 57 LOTS 0.001 0.057 CFS 

PA-7 SINGLE-FAMILY 90 LOTS 0.001 0.090 CFS 

PA-8 

ELEMENTARY          
SCHOOL SITE 

750 STUDENTS 
10 

gal/student/day 
0.029 CFS 

PARK SITE 300 PATRONS 
15 

gal/patron/day 
0.007 CFS 

PA-9 CONDOMINIUM 255 UNITS 0.001 0.255 CFS 

PA-10 CONDOMINIUM 280 UNITS 0.001 0.280 CFS 

PA-11 CONDOMINIUM 208 UNITS 0.001 0.208 CFS 

PA-12 CONDOMINIUM 120 UNITS 0.001 0.120 CFS 

PA-13 CONDOMINIUM 194 UNITS 0.001 0.194 CFS 

PA-14 COMMERCIAL/OFFICE 3.0 AC 0.015 0.045 CFS 

TOTAL       2.466 CFS 

 



Sewer Area Study Table ( BASIN 7 - PA-14 )

M.H. 
#

M.H. # Size 
(in.)

Slope 
(%)

1/2 Full(<15") 3/4 Full(>15") Zoning 
Coeff.

*** Flow Depth/ 
(0.5 X Pipe Dia.)

Cummulative Flow 
/ Capacity

PA-14 Proj. Lat. 8 2.00 0.795 3 0.015 0.045 0.045 0.96 Proposed PA-14 24.0 5.7
The Old Road Lat. 233 8 2.00 0.795 0.045 0.96 P.C.11839 24.0 5.7
The Old Road 233 232 8 1.40 0.665 0.045 1.08 P.C.11839 27.0 6.8
The Old Road 232 231 8 1.16 0.605 1.43 0.015 0.021 0.066 1.32 P.C.11839 Exist. Gas Station 33.0 10.9
The Old Road 231 138 8 2.16 0.825 0.066 1.2 P.C.11839 30.0 8.0

The Old Road 138 137 15 3.00 10.1 6.19 6.256 8.16 P.C. 8536
Q Per TM 45433 

Sewer Area Study
72.5 61.9

Magic Mtn. Pkwy 137 Trunk 15 9.96 18.4 6.256 5.88 P.C. 8536 52.3 34.0

* Calculated using Kutter's Formula with n=0.013 (as in S-C4 graph in PC Procedural Manual)

** Based on current land use and coefficients per LA County, (Attach supporting calculations)

*** For pipes > 15" % Full should be calculated by taking the flow depth divided by 0.75 times the pipe diameter

% Full
Street Name

Segment Pipe *Capacity
Comment

 Area 
(Acres)

 Calculated 
Flow (cfs)

**Cumulative 
Calculated 
Flow (cfs)

PC orCI 
Construction 

Plan #

Cumulative 
Depth (in)





Estimated Average Daily Sewage Flows for Various Occupancies

Occupancy . Abbreviation *l\verage daily flow
Apartment Buildings:
Bachelor or Single dwelling units Apt 100 gal/D.U."" 11'0
1 bedroom dwelling units Apt 150 gal/D.U.-. 2,&;0
2 bedroom dwelling units Apt 200 gal/D. U. .. 2.$0
3 bedroom or more dwellng units Apt 250 gal/D.U. -9 U6 34' (;1' f~ :tN.;)
Auditoriums, churches, etc. Aud 5 gal/seat
Automobile parking p 25 gal/1000 sq ft gross floor area
Bars, cocktails lounges, etc. Bar 20 gal/seat
Commercial Shops & Stores CS 100 gal/1000 sq ft gross floor area
Hospitals (surgical) HS 500 gal/bed
Hospitals (convalescent) HC 85 gal/bed
Hotels H 150 gal/room
Medical Buildings MB 300 gal/1000 sq ft gross floor area
Motels M 150 gal/unit
Office Buildings Off 200 gal/1000 sq ft gross floor area
Restaurants, cafeterias, etc. R 50 gal/seat
Schools:
Elementary or Jr. High S 10 gal/student
High Schools HS 15 gal/student
Universities or Colleges U 20 gal/student
College Dormitories CD 85 gal/student
*Multiply the average daily flow by 2.5 to obtain the peak flow

Zone Coefficient
(cfsl Acre)

Agricu Itu re --------------------_______________ 0.001
Residential+ :
R-1 ---------------------------------------------- 0.004
R -2 ------------------------______________________ 0.008
R -3 -------------------------_____________________ 0.012
R -4 ----------------~--------------~-------------- 0.016*
Commercial:
C-1 through C-4 ----------------------______ 0.015*
Heavy Industrial:
M1 through M-4 --------------_______________ 0.021*

Zoning Coefficients

*Individual building, commercial or industrial plant capacities shall be the determining factor when theyexceed the coefficients shown
+ Use 0.001 (cfs/unit) for condominiums only

EXISTING GAS STATION ON 
1.43 ACRES.  USE 0.015.  
CALCULATED Q = 0.021 cfs.

BASIN 7 - PA-14 EXISTING GAS STATION



















PA-14













Project Description

Friction Method Kutter Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01000 ft/ft

Diameter 0.67 ft

Discharge 0.09 ft³/s

Results

Normal Depth 0.13 ft

Flow Area 0.05 ft²

Wetted Perimeter 0.62 ft

Hydraulic Radius 0.08 ft

Top Width 0.53 ft

Critical Depth 0.13 ft

Percent Full 19.8 %

Critical Slope 0.00954 ft/ft

Velocity 1.75 ft/s

Velocity Head 0.05 ft

Specific Energy 0.18 ft

Froude Number 1.02

Maximum Discharge 1.23 ft³/s

Discharge Full 1.12 ft³/s

Slope Full 0.00009 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 19.83 %

Downstream Velocity Infinity ft/s

Worksheet for BASIN 1 - 0.087 CFS

2/19/2014 5:17:31 AM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of1Page



GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.13 ft

Critical Depth 0.13 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.00954 ft/ft

Worksheet for BASIN 1 - 0.087 CFS

2/19/2014 5:17:31 AM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of2Page



Project Description

Friction Method Kutter Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01000 ft/ft

Diameter 0.67 ft

Discharge 0.21 ft³/s

Results

Normal Depth 0.20 ft

Flow Area 0.09 ft²

Wetted Perimeter 0.78 ft

Hydraulic Radius 0.12 ft

Top Width 0.62 ft

Critical Depth 0.21 ft

Percent Full 30.3 %

Critical Slope 0.00837 ft/ft

Velocity 2.37 ft/s

Velocity Head 0.09 ft

Specific Energy 0.29 ft

Froude Number 1.09

Maximum Discharge 1.23 ft³/s

Discharge Full 1.12 ft³/s

Slope Full 0.00040 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 30.35 %

Downstream Velocity Infinity ft/s

Worksheet for BASIN 1 - 0.214 CFS

2/19/2014 5:19:45 AM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of1Page



GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.20 ft

Critical Depth 0.21 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.00837 ft/ft

Worksheet for BASIN 1 - 0.214 CFS

2/19/2014 5:19:45 AM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of2Page



Project Description

Friction Method Kutter Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01000 ft/ft

Diameter 0.67 ft

Discharge 0.22 ft³/s

Results

Normal Depth 0.21 ft

Flow Area 0.09 ft²

Wetted Perimeter 0.79 ft

Hydraulic Radius 0.12 ft

Top Width 0.62 ft

Critical Depth 0.22 ft

Percent Full 30.8 %

Critical Slope 0.00833 ft/ft

Velocity 2.39 ft/s

Velocity Head 0.09 ft

Specific Energy 0.30 ft

Froude Number 1.09

Maximum Discharge 1.23 ft³/s

Discharge Full 1.12 ft³/s

Slope Full 0.00043 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 30.83 %

Downstream Velocity Infinity ft/s

Worksheet for BASIN 1 - 0.221 CFS

2/19/2014 5:20:14 AM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of1Page



GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.21 ft

Critical Depth 0.22 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.00833 ft/ft

Worksheet for BASIN 1 - 0.221 CFS

2/19/2014 5:20:14 AM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of2Page



Project Description

Friction Method Kutter Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01000 ft/ft

Diameter 0.67 ft

Discharge 0.28 ft³/s

Results

Normal Depth 0.23 ft

Flow Area 0.11 ft²

Wetted Perimeter 0.84 ft

Hydraulic Radius 0.13 ft

Top Width 0.64 ft

Critical Depth 0.24 ft

Percent Full 34.7 %

Critical Slope 0.00815 ft/ft

Velocity 2.58 ft/s

Velocity Head 0.10 ft

Specific Energy 0.34 ft

Froude Number 1.10

Maximum Discharge 1.23 ft³/s

Discharge Full 1.12 ft³/s

Slope Full 0.00067 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 34.68 %

Downstream Velocity Infinity ft/s

Worksheet for BASIN 1 - 0.280 CFS

2/19/2014 6:09:29 AM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of1Page



GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.23 ft

Critical Depth 0.24 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.00815 ft/ft

Worksheet for BASIN 1 - 0.280 CFS

2/19/2014 6:09:29 AM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of2Page



Project Description

Friction Method Kutter Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01000 ft/ft

Diameter 0.67 ft

Discharge 0.50 ft³/s

Results

Normal Depth 0.31 ft

Flow Area 0.16 ft²

Wetted Perimeter 1.01 ft

Hydraulic Radius 0.16 ft

Top Width 0.67 ft

Critical Depth 0.33 ft

Percent Full 47.0 %

Critical Slope 0.00830 ft/ft

Velocity 3.08 ft/s

Velocity Head 0.15 ft

Specific Energy 0.46 ft

Froude Number 1.10

Maximum Discharge 1.23 ft³/s

Discharge Full 1.12 ft³/s

Slope Full 0.00204 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 46.97 %

Downstream Velocity Infinity ft/s

Worksheet for BASIN 1 - 0.501 CFS

2/19/2014 5:20:51 AM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of1Page



GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.31 ft

Critical Depth 0.33 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.00830 ft/ft

Worksheet for BASIN 1 - 0.501 CFS

2/19/2014 5:20:51 AM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of2Page



Project Description

Friction Method Kutter Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01000 ft/ft

Diameter 0.83 ft

Discharge 0.70 ft³/s

Results

Normal Depth 0.34 ft

Flow Area 0.21 ft²

Wetted Perimeter 1.15 ft

Hydraulic Radius 0.18 ft

Top Width 0.82 ft

Critical Depth 0.37 ft

Percent Full 40.7 %

Critical Slope 0.00727 ft/ft

Velocity 3.36 ft/s

Velocity Head 0.18 ft

Specific Energy 0.51 ft

Froude Number 1.18

Maximum Discharge 2.22 ft³/s

Discharge Full 2.03 ft³/s

Slope Full 0.00120 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 40.68 %

Downstream Velocity Infinity ft/s

Worksheet for BASIN 1 - 0.695 CFS

2/19/2014 5:21:18 AM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of1Page



GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.34 ft

Critical Depth 0.37 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.00727 ft/ft

Worksheet for BASIN 1 - 0.695 CFS

2/19/2014 5:21:18 AM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of2Page



Project Description

Friction Method Kutter Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01000 ft/ft

Diameter 0.83 ft

Discharge 0.90 ft³/s

Results

Normal Depth 0.39 ft

Flow Area 0.25 ft²

Wetted Perimeter 1.25 ft

Hydraulic Radius 0.20 ft

Top Width 0.83 ft

Critical Depth 0.42 ft

Percent Full 46.8 %

Critical Slope 0.00749 ft/ft

Velocity 3.63 ft/s

Velocity Head 0.21 ft

Specific Energy 0.59 ft

Froude Number 1.17

Maximum Discharge 2.22 ft³/s

Discharge Full 2.03 ft³/s

Slope Full 0.00200 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 46.79 %

Downstream Velocity Infinity ft/s

Worksheet for BASIN 1 - 0.903 CFS

2/19/2014 5:21:38 AM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of1Page



GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.39 ft

Critical Depth 0.42 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.00749 ft/ft

Worksheet for BASIN 1 - 0.903 CFS

2/19/2014 5:21:38 AM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of2Page



Project Description

Friction Method Kutter Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01000 ft/ft

Diameter 1.00 ft

Discharge 1.02 ft³/s

Results

Normal Depth 0.38 ft

Flow Area 0.27 ft²

Wetted Perimeter 1.33 ft

Hydraulic Radius 0.21 ft

Top Width 0.97 ft

Critical Depth 0.43 ft

Percent Full 38.0 %

Critical Slope 0.00653 ft/ft

Velocity 3.74 ft/s

Velocity Head 0.22 ft

Specific Energy 0.60 ft

Froude Number 1.24

Maximum Discharge 3.71 ft³/s

Discharge Full 3.41 ft³/s

Slope Full 0.00094 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 37.96 %

Downstream Velocity Infinity ft/s

Worksheet for BASIN 1 - 1.023 CFS

2/19/2014 5:22:38 AM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of1Page



GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.38 ft

Critical Depth 0.43 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.00653 ft/ft

Worksheet for BASIN 1 - 1.023 CFS

2/19/2014 5:22:38 AM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of2Page



















































Project Description

Friction Method Kutter Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.02000 ft/ft

Diameter 0.67 ft

Discharge 0.05 ft³/s

Results

Normal Depth 0.08 ft

Flow Area 0.03 ft²

Wetted Perimeter 0.49 ft

Hydraulic Radius 0.05 ft

Top Width 0.44 ft

Critical Depth 0.10 ft

Percent Full 12.6 %

Critical Slope 0.01140 ft/ft

Velocity 1.75 ft/s

Velocity Head 0.05 ft

Specific Energy 0.13 ft

Froude Number 1.29

Maximum Discharge 1.74 ft³/s

Discharge Full 1.59 ft³/s

Slope Full 0.00003 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 12.57 %

Downstream Velocity Infinity ft/s

Worksheet for BASIN 7 - PROJ - LAT

12/4/2013 9:37:37 AM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of1Page



GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.08 ft

Critical Depth 0.10 ft

Channel Slope 0.02000 ft/ft

Critical Slope 0.01140 ft/ft

Worksheet for BASIN 7 - PROJ - LAT

12/4/2013 9:37:37 AM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of2Page



Project Description

Friction Method Kutter Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.02000 ft/ft

Diameter 0.67 ft

Discharge 0.05 ft³/s

Results

Normal Depth 0.08 ft

Flow Area 0.03 ft²

Wetted Perimeter 0.49 ft

Hydraulic Radius 0.05 ft

Top Width 0.44 ft

Critical Depth 0.10 ft

Percent Full 12.6 %

Critical Slope 0.01140 ft/ft

Velocity 1.75 ft/s

Velocity Head 0.05 ft

Specific Energy 0.13 ft

Froude Number 1.29

Maximum Discharge 1.74 ft³/s

Discharge Full 1.59 ft³/s

Slope Full 0.00003 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 12.57 %

Downstream Velocity Infinity ft/s

Worksheet for BASIN 7 - LAT - MH233

12/3/2013 9:23:27 AM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of1Page



GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.08 ft

Critical Depth 0.10 ft

Channel Slope 0.02000 ft/ft

Critical Slope 0.01140 ft/ft

Worksheet for BASIN 7 - LAT - MH233
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Project Description

Friction Method Kutter Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01400 ft/ft

Diameter 0.67 ft

Discharge 0.05 ft³/s

Results

Normal Depth 0.09 ft

Flow Area 0.03 ft²

Wetted Perimeter 0.51 ft

Hydraulic Radius 0.06 ft

Top Width 0.46 ft

Critical Depth 0.10 ft

Percent Full 13.6 %

Critical Slope 0.01139 ft/ft

Velocity 1.56 ft/s

Velocity Head 0.04 ft

Specific Energy 0.13 ft

Froude Number 1.10

Maximum Discharge 1.45 ft³/s

Discharge Full 1.33 ft³/s

Slope Full 0.00003 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 13.63 %

Downstream Velocity Infinity ft/s

Worksheet for BASIN 7 - MH233 - MH232
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.09 ft

Critical Depth 0.10 ft

Channel Slope 0.01400 ft/ft

Critical Slope 0.01139 ft/ft

Worksheet for BASIN 7 - MH233 - MH232
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Project Description

Friction Method Kutter Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01160 ft/ft

Diameter 0.67 ft

Discharge 0.07 ft³/s

Results

Normal Depth 0.11 ft

Flow Area 0.04 ft²

Wetted Perimeter 0.57 ft

Hydraulic Radius 0.07 ft

Top Width 0.50 ft

Critical Depth 0.12 ft

Percent Full 16.9 %

Critical Slope 0.01025 ft/ft

Velocity 1.68 ft/s

Velocity Head 0.04 ft

Specific Energy 0.16 ft

Froude Number 1.06

Maximum Discharge 1.32 ft³/s

Discharge Full 1.21 ft³/s

Slope Full 0.00006 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 16.88 %

Downstream Velocity Infinity ft/s

Worksheet for BASIN 7 - MH232 - MH231
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.11 ft

Critical Depth 0.12 ft

Channel Slope 0.01160 ft/ft

Critical Slope 0.01025 ft/ft

Worksheet for BASIN 7 - MH232 - MH231
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Project Description

Friction Method Kutter Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.02160 ft/ft

Diameter 0.67 ft

Discharge 0.07 ft³/s

Results

Normal Depth 0.10 ft

Flow Area 0.03 ft²

Wetted Perimeter 0.53 ft

Hydraulic Radius 0.06 ft

Top Width 0.47 ft

Critical Depth 0.12 ft

Percent Full 14.7 %

Critical Slope 0.01020 ft/ft

Velocity 2.05 ft/s

Velocity Head 0.07 ft

Specific Energy 0.16 ft

Froude Number 1.39

Maximum Discharge 1.81 ft³/s

Discharge Full 1.65 ft³/s

Slope Full 0.00006 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 14.68 %

Downstream Velocity Infinity ft/s

Worksheet for BASIN 7 - MH231 - MH138

1/20/2014 9:55:21 AM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of1Page



GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.10 ft

Critical Depth 0.12 ft

Channel Slope 0.02160 ft/ft

Critical Slope 0.01020 ft/ft

Worksheet for BASIN 7 - MH231 - MH138
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Project Description

Friction Method Kutter Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.03000 ft/ft

Diameter 1.25 ft

Discharge 6.26 ft³/s

Results

Normal Depth 0.68 ft

Flow Area 0.68 ft²

Wetted Perimeter 2.07 ft

Hydraulic Radius 0.33 ft

Top Width 1.25 ft

Critical Depth 1.01 ft

Percent Full 54.1 %

Critical Slope 0.00985 ft/ft

Velocity 9.23 ft/s

Velocity Head 1.32 ft

Specific Energy 2.00 ft

Froude Number 2.20

Maximum Discharge 11.87 ft³/s

Discharge Full 10.92 ft³/s

Slope Full 0.00988 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 54.14 %

Downstream Velocity Infinity ft/s

Worksheet for BASIN 7 - MH138 - MH137
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.68 ft

Critical Depth 1.01 ft

Channel Slope 0.03000 ft/ft

Critical Slope 0.00985 ft/ft

Worksheet for BASIN 7 - MH138 - MH137
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Project Description

Friction Method Kutter Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.09960 ft/ft

Diameter 1.25 ft

Discharge 6.26 ft³/s

Results

Normal Depth 0.49 ft

Flow Area 0.44 ft²

Wetted Perimeter 1.68 ft

Hydraulic Radius 0.26 ft

Top Width 1.22 ft

Critical Depth 1.01 ft

Percent Full 38.8 %

Critical Slope 0.00986 ft/ft

Velocity 14.20 ft/s

Velocity Head 3.13 ft

Specific Energy 3.62 ft

Froude Number 4.16

Maximum Discharge 21.64 ft³/s

Discharge Full 19.90 ft³/s

Slope Full 0.00988 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 38.84 %

Downstream Velocity Infinity ft/s

Worksheet for BASIN 7 - MH137 TO TRUNK
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.49 ft

Critical Depth 1.01 ft

Channel Slope 0.09960 ft/ft

Critical Slope 0.00986 ft/ft

Worksheet for BASIN 7 - MH137 TO TRUNK
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Appendix 5.22B 
 

 Sewer Area Study Map
Alliance Land Planning & Engineering, Inc.

February 19, 2014

 



SEWER AREA STUDY
APPROVED

APPROVED BY:____________RCE NO.________DATE________

CHECKED BY:______________________DATE_______________

COUNTY OF LOS ANGELES
DEPARTMENT OF PUBLIC WORKS

LAND DEVELOPMENT DIVISION

This approval is only good for two years from the date of sewer
                                  area study approval.

70745 2/19/2014



Appendix 5.22C 
 Will Serve Letter

County Sanitation Districts of Los Angeles County
April 19, 2013

 










	Appendix 5.22A - Sewer Area Study
	01
	02
	03
	01
	02
	03
	01
	02
	03
	1
	2
	3

	04
	05
	06
	1
	2
	3

	07
	08
	1
	2
	3

	09
	10
	1
	2
	3

	11
	12
	13
	14
	15
	16
	17
	18
	1
	2
	3

	19
	20
	1
	2
	3

	21
	22
	1
	2
	3


	04
	05
	06
	01
	02
	03
	1
	2
	3

	04
	05
	06
	1
	2
	3

	07
	08
	1
	2
	3

	09
	10
	1
	2
	3

	11
	12
	13
	14
	15
	16
	17
	18
	1
	2
	3

	19
	20
	1
	2
	3

	21
	22
	1
	2
	3


	07
	img001_Page_1
	img001_Page_2
	img001_Page_3
	img001_Page_4

	08
	01
	02
	03
	1
	2
	3

	04
	05
	06
	1
	2
	3

	07
	08
	1
	2
	3

	09
	10
	1
	2
	3

	11
	12
	13
	14
	15
	16
	17
	18
	1
	2
	3

	19
	20
	1
	2
	3

	21
	22
	1
	2
	3


	09
	BASIN 1 - 0.070
	BASIN 1 - 0.197
	BASIN 1 - 0.204
	BASIN 1 - 0.484
	BASIN 1 - 0.678
	BASIN 1 - 0.886
	BASIN 1 - 1.006

	10
	01
	02
	03
	1
	2
	3

	04
	05
	06
	1
	2
	3

	07
	08
	1
	2
	3

	09
	10
	1
	2
	3

	11
	12
	13
	14
	15
	16
	17
	18
	1
	2
	3

	19
	20
	1
	2
	3

	21
	22
	1
	2
	3


	11
	01
	02
	03
	1
	2
	3

	04
	05
	06
	1
	2
	3

	07
	08
	1
	2
	3

	09
	10
	1
	2
	3

	11
	12
	13
	14
	15
	16
	17
	18
	1
	2
	3

	19
	20
	1
	2
	3

	21
	22
	1
	2
	3


	12
	13
	14
	01
	02
	03
	1
	2
	3

	04
	05
	06
	1
	2
	3

	07
	08
	1
	2
	3

	09
	10
	1
	2
	3

	11
	12
	13
	14
	15
	16
	17
	18
	1
	2
	3

	19
	20
	1
	2
	3

	21
	22
	1
	2
	3



	04
	05
	01
	02
	03
	01
	02
	03
	1
	2
	3

	04
	05
	06
	1
	2
	3

	07
	08
	1
	2
	3

	09
	10
	1
	2
	3

	11
	12
	13
	14
	15
	16
	17
	18
	1
	2
	3

	19
	20
	1
	2
	3

	21
	22
	1
	2
	3


	04
	05
	06
	01
	02
	03
	1
	2
	3

	04
	05
	06
	1
	2
	3

	07
	08
	1
	2
	3

	09
	10
	1
	2
	3

	11
	12
	13
	14
	15
	16
	17
	18
	1
	2
	3

	19
	20
	1
	2
	3

	21
	22
	1
	2
	3


	07
	img001_Page_1
	img001_Page_2
	img001_Page_3
	img001_Page_4

	08
	01
	02
	03
	1
	2
	3

	04
	05
	06
	1
	2
	3

	07
	08
	1
	2
	3

	09
	10
	1
	2
	3

	11
	12
	13
	14
	15
	16
	17
	18
	1
	2
	3

	19
	20
	1
	2
	3

	21
	22
	1
	2
	3


	09
	BASIN 1 - 0.070
	BASIN 1 - 0.197
	BASIN 1 - 0.204
	BASIN 1 - 0.484
	BASIN 1 - 0.678
	BASIN 1 - 0.886
	BASIN 1 - 1.006

	10
	01
	02
	03
	1
	2
	3

	04
	05
	06
	1
	2
	3

	07
	08
	1
	2
	3

	09
	10
	1
	2
	3

	11
	12
	13
	14
	15
	16
	17
	18
	1
	2
	3

	19
	20
	1
	2
	3

	21
	22
	1
	2
	3


	11
	01
	02
	03
	1
	2
	3

	04
	05
	06
	1
	2
	3

	07
	08
	1
	2
	3

	09
	10
	1
	2
	3

	11
	12
	13
	14
	15
	16
	17
	18
	1
	2
	3

	19
	20
	1
	2
	3

	21
	22
	1
	2
	3


	12
	13
	14
	01
	02
	03
	1
	2
	3

	04
	05
	06
	1
	2
	3

	07
	08
	1
	2
	3

	09
	10
	1
	2
	3

	11
	12
	13
	14
	15
	16
	17
	18
	1
	2
	3

	19
	20
	1
	2
	3

	21
	22
	1
	2
	3



	06
	07
	08
	09
	10
	11
	12
	13
	14
	01
	02
	03
	01
	02
	03
	1
	2
	3

	04
	05
	06
	1
	2
	3

	07
	08
	1
	2
	3

	09
	10
	1
	2
	3

	11
	12
	13
	14
	15
	16
	17
	18
	1
	2
	3

	19
	20
	1
	2
	3

	21
	22
	1
	2
	3


	04
	05
	06
	01
	02
	03
	1
	2
	3

	04
	05
	06
	1
	2
	3

	07
	08
	1
	2
	3

	09
	10
	1
	2
	3

	11
	12
	13
	14
	15
	16
	17
	18
	1
	2
	3

	19
	20
	1
	2
	3

	21
	22
	1
	2
	3


	07
	img001_Page_1
	img001_Page_2
	img001_Page_3
	img001_Page_4

	08
	01
	02
	03
	1
	2
	3

	04
	05
	06
	1
	2
	3

	07
	08
	1
	2
	3

	09
	10
	1
	2
	3

	11
	12
	13
	14
	15
	16
	17
	18
	1
	2
	3

	19
	20
	1
	2
	3

	21
	22
	1
	2
	3


	09
	BASIN 1 - 0.070
	BASIN 1 - 0.197
	BASIN 1 - 0.204
	BASIN 1 - 0.484
	BASIN 1 - 0.678
	BASIN 1 - 0.886
	BASIN 1 - 1.006

	10
	01
	02
	03
	1
	2
	3

	04
	05
	06
	1
	2
	3

	07
	08
	1
	2
	3

	09
	10
	1
	2
	3

	11
	12
	13
	14
	15
	16
	17
	18
	1
	2
	3

	19
	20
	1
	2
	3

	21
	22
	1
	2
	3


	11
	01
	02
	03
	1
	2
	3

	04
	05
	06
	1
	2
	3

	07
	08
	1
	2
	3

	09
	10
	1
	2
	3

	11
	12
	13
	14
	15
	16
	17
	18
	1
	2
	3

	19
	20
	1
	2
	3

	21
	22
	1
	2
	3


	12
	13
	14
	01
	02
	03
	1
	2
	3

	04
	05
	06
	1
	2
	3

	07
	08
	1
	2
	3

	09
	10
	1
	2
	3

	11
	12
	13
	14
	15
	16
	17
	18
	1
	2
	3

	19
	20
	1
	2
	3

	21
	22
	1
	2
	3




	Appendix 5.22B - Sewer Area Study Map -- reduced
	Appendix 5.22C - Will Serve Letter
	img001_Page_1
	img001_Page_2
	img001_Page_3
	img001_Page_4




