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I. Introduction

Hunsaker & Associates Irvine, Inc. (H&A) is pleased to submit the Preliminary
Sewer System Hydraulic Analysis & Area Study for Tentative Tract 082159 (APN
listed on the Tract 082159 Vesting Tentative Map, located in the Appendix.) This
analysis has been prepared to determine if the existing sewer network can
accept the proposed flows generated from converting the existing Glenelder
Elementary school site into a single family residential development. The existing
sewer mains that would be affected run through Haciendia Heights and the City
of Industry before joining the Sanitary District’s existing 36” trunk main. All public
sewer systems in the aforementioned areas are serviced and maintained by the
City of Industry and Los Angeles County Sewer Maintenance District.

Hydraulic models were prepared using Bentley Systems modeling software to
model the peak flows that the existing sewer system would experience due to
the proposed development.

This evaluation is based on existing and known conditions and should be re-
evaluated if these conditions change or new information becomes available. Any
interpretation of the information presented in this report should be referred to
H&A to ensure the integrity of the results.

II. Site Description

The proposed project is located at 16234 Folger Street, Hacienda Heights CA
91745. The approximately 11.5 acre site is the former location of Glenelder
Elementary School, which closed in 2016.

III. Project Description

Tentative Tract 082159 is a proposed single family residential development on
approximately 11.5 acre. The proposed development consists of 86 residential
dwellings and two private driveways. The area has an existing LA County zone
designation of R1 and the proposed density of 8.5 dwelling units/ acre. A copy
of the Preliminary Vesting Tentative Tract Map 082159 is located in the Appendix

IV. Existing Sewer System Description

The existing sewer system consists of 8-inch gravity sewer lines within
Glenelder Avenue and a portion of Hinnen Avenue.  The sewer mains increase
in size to 15-inch in Folger Street, a segment of Hinnen between Folger Street
and Gale Avenue, and Gale Avenue. The existing sewer main is 18-inch in
diameter in Gale Avenue and Stimson Avenue from Gale Avenue to the
connection in the Sanitation District’s 36” trunk main number 672. The exhibit
entitled “Existing Sewer System” (Figure 2) depicts the existing sewer lines that
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are impacted by the proposed project. Please refer to the Consolidated Sewer
Maintenance District Sewer Index Maps and sanitary sewer as-built plans
provided in the Appendix of this report for a complete representation of the
existing sewer system. Figure 2: Existing Sewer System shows the critical path
of the existing sewer system and the minimum slope on each stretch of the
critical path. Figure 2A has the same information as shown in Figure 2 but uses
the Los Angeles County Consolidated Sewer Maintenance District Index Maps
as the back ground and has been added to the report at the request of the City
of Industry.

A large portion of the community of Hacienda Heights, west of Stimson Avenue,
is served by the 18-inch sewer main in Stimson Avenue. This tributary area has
been identified on Figure 1: Sewer System Model. Figure 1 also identifies the LA
County designated planning zones. The LA County Land Use Policy Map and
the City of Industry Zoning Map were used in identifying land use and planning
zones within the tributary area. Copies of these maps can be found in the
Appendix.

The designated zoning of the tributary areas indicates the zoning coefficient that
is used in calculating sewer generation flows.  The tributary areas are
designated with the following zones: R1-9000, RA-10000, RA, R1-6000, R1,
and Industrial. In areas with the minimum lot size indicated in the zone
designation (i.e. R1-9000 indicates lot size of 9000 square feet), the number of
lots per acre was used in the calculation of the zone coefficient.  The RA zone
was assumed to have a minimum lot size of 6000 square feet.

V. Proposed Sewer System Description

The proposed on-site sewer collection system for Tract 082159 consists of 8-
inch gravity sewer mains. These sewer mains will connect into the existing
system within Folger Street. It was assumed that the sewer flow/ zone
coefficient for the proposed single family residential units was 0.001 cfs/unit.

VI. Sewer Capacity Analysis

The estimated sanitary sewer flows for the existing and proposed sewer system
were based upon the Los Angeles County Department of Public Works Zoning
Coefficients. The peaked daily flow calculations were performed using the
tributary areas and zoning coefficients. The equation used to calculate the
sewer discharge is as follows:

Q=ZA
Q = Sewer discharge (cfs)
Z = Zoning Coefficient (cfs/acre)
A = Area (acres)
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Refer to the appendix of this report for Table 2: Flow Generation for sewer flow
calculations, Table 3: Pipe Summary of existing sewer mains, and for the Los
Angeles County Department of Public Works table of zoning coefficients.

In order to calculate the pipe sizes and capacity of the proposed and existing
sewer systems, a hydraulic model has been prepared using Bentley FlowMaster
V8i. The summary of outputs from the model runs in included in the Appendix of
this report.

This analysis looks at the feasibility of the proposed sewer flows from the
proposed development on the Glenelder school site to the existing system. The
sewer system schematic is shown on Figure 1: Sewer System Model. This
exhibit identifies the points of sewer reaches, existing sewer mains, zoning
areas, and tributary boundaries. Figure 1A: Tributary Area Map has the same
information as shown in Figure 1 but uses the Los Angeles County Consolidated
Sewer Maintenance District Index Maps as the background and has been added
to the report at the request of the Coty of Industry.

VII. Conclusion

In order to determine if the existing Hacienda Heights sewer system could
accept flows from proposed Tentative Tract 082159, the existing system was
analyzed with the proposed flows generated from the 86 single family residential
dwelling units. The calculations, using the required flow coefficients and Kutter
Formula, show that the existing system has the capacity to accept the flows
from Tentative Tract 82159. Table 1: Sewer Area Study Table summarizes the
capacity of the existing and proposed sewer mains and can be found in the
Appendix. LA County allows for the capacity of existing sewer mains to flow up
to 150% of the half full capacity and the addition of the proposed project does
not over tax the existing sewer system. Please note that the sewer system was
not analyzed at every manhole but the worst case scenario of the system
between critical manholes (i.e. the minimum slope shown on the as-built plans)
was analyzed for capacity.
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Table 1: Sewer Area Study Table

% Full
PIPE #
(JUNCTION
SEGMENT)

M.H. # M.H
. #

Size
(in.)

**** MIN.
Slope

(%)

1/2
Full(<15")

3/4
Full(>15")

Dwelling
Units

Flow
Coeff.

Area Label
(per exhibit) Zoning Coeff. Cumulative

Flow / Capacity

P1 GLENELDER 478 475 8 1.8 0.81 10 0.001 A-8B 0.0100 PC 3624
Existing sewer mains.
Proposed condition calcs. LACDPW

(J1-J2) A-11 8 0.004 0.0320 0.0420 5.19%

P2 FOLGER 472 471 15 0.44 2.14 A-7 12.4 0.004 0.0496 PC 3624
Existing sewer mains.
Proposed condition calcs. LACDPW

(J2-J8) 10 0.001 A-8C 0.0100
A-8B, A-11 0.0420 0.1016 Cumlulative flow from P1 4.75%

P7 FOLGER 471 470 15 0.44 2.14 52 0.001 A-8 0.0520 PC 3624
Existing sewer mains.
Proposed condition calcs. LACDPW

(J8-J4) A-7, A-8B, A-
8C, A-11 0.1016 0.1536 Cumlulative flow from P2 7.18%

P3 HINNEN 482 481 8 1.12 0.64 14 0.001 A-8A 0.0140 PC 3624
Existing sewer mains.
Proposed condition calcs. LACDPW

(J3-J4) A-9 20.3 0.004 0.0812 0.0952 14.88%

P4 (J4-J5) HINNEN 470 468 15 0.48 2.24

A-7, A-8, A-8A,
A-8B, A-8C, A-

9, A-11 0.2488 PC 3624
Existing sewer mains.
Proposed condition calcs.

Cumlulative flow from P7
& P3 11.11% LACDPW

P5 GALE 263 262 15 0.48 2.24 A-12 9.9 0.0073 0.0723
PC 3091 &
PC 3024

Existing sewer mains.
Proposed condition calcs. LACDPW

(J5-J6) A-7, A-8, A-8A,
A-8B, A-8C, A-

9, A-11 0.2488 0.3211
Cumlulative flow from P7
& P3 14.33%

P8 GALE 262 261 18 0.6 7.42 A-1 20.5 0.0048 0.0984 PC 3091
Existing sewer mains.
Proposed condition calcs. LACDPW

(J6-J7) A-2 123.9 0.0044 0.5452
A-3 77.7 0.0073 0.5672
A-4 134.2 0.0073 0.9797

A-5 554 STUDENTS
(10 gpd/

STUDENT)*2.5 0.0214 Cedarland Academy
A-6 20.2 0.0073 0.1475

A-7, A-8, A-8A,
A-8B, A-8C, A-
9, A-11, A-12 0.3211 2.6804 Cumlulative flow from P5 36.12%

P6 STIMSON 221 220 18 0.32 5.42 A-10 57.7 0.021 1.2117 PC 3091
Existing sewer mains.
Proposed condition calcs.

CITY OF
INDUSTRY

(J7-TRUNK) A-1, A-2, A-3, A-
4, A-5, A-6, A-

7, A-8, A-8A, A-
8B, A-8C, A-9,

A-11, A-12 2.6804 3.8921 Cumlulative flow from P5 71.81%

PRIVATE
DRIVEWAY

NEW MH
IN
PROJECT 471 8 1.00 0.6 52 0.001 A-8 0.0520 #REF! Proposed sewer main. #REF! LACDPW

* 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
**** Minimum slope within P# junction segment nodes

**Cumulative
Calculated
Flow (cfs)

Jurisdiction
PC orCI

Constructio
n Plan #

CommentStreet Name

Segment Pipe *Capacity

 Area (Acres)  Calculated
Flow (cfs)



Table 2: FLOW GENERATION TABLE

AREA
LABEL

AREA
(ACRES)

DU SCHOOL
# OF

STUDENTS
ZONE MIN LOT SIZE

ZONE FLOW
COEFFICIENT

FLOW PER AREA
(CFS)

A 1 20.5 R1-9000 9000 0.0048 0.10
A 2 123.9 R-A-10000 10000 0.0044 0.54
A 3 77.7 RA 6000 0.0073 0.56
A 4 134.2 R1-6000 6000 0.0073 0.97
A 5 23.4 CEDARLANE ACADEMY 554 SCHOOL 0.02
A 6 20.2 R1-6000 6000 0.0073 0.15
A 7 12.4 R1 0.0040 0.05
A 8 52 GLENELDER SITE R1 0.0010 0.05
A 8A 14 GLENELDER SITE R1 0.0010 0.01
A 8B 10 GLENELDER SITE R1 0.0010 0.01
A 8C 10 GLENELDER SITE R1 0.0010 0.01
A 9 20.3 R1 0.0040 0.08
A 10 57.7 INDUSTRIAL 0.0210 1.21
A 11 8 R1 0.0040 0.03
A 12 9.9 R1-6000 6000 0.0073 0.07

** 10 gallons per day per student, multiply by 2.5 for peak flow



Table 3: PIPE SUMMARY TABLE

PIPE
PIPE SIZE
(INCHES)

****MIN SLOPE
(FT/FT)

UPSTREAM
MH

DOWNSTREAM MH
AREAS

CONTRIBUTING
FLOW

FLOW
(cfs)

CUMULATIVE
FLOW/

CAPACITY

MANHOLES
ALONG STRETCH

OF PIPE
P1 J 1 J 2 8 0.018 478 473 A8B, A11 0.04 5.19% 478, 475, 473

P2 J 2 J 8 15 0.0044 473 471
A7, A8B, A8C,

A11 0.10 4.75% 473, 472, 471

P7 J 8 J 4 15 0.0044 471 470
A7, A8, A8B,

A8C, A11 0.15 7.18% 471, 470
P3 J 3 J 4 8 0.0112 483 470 A9, A8A 0.10 14.88% 482, 481, 470

P4 J 4 J 5 15 0.0048 470 468

A7, A8A, A8B,
A8C, A8, A9, A11

0.25 11.11% 470, 468

P5 J 5 J 6 15 0.0048 468 262

 A7, A8A, A8B,
A8C, A8, A9,

A11, A12 0.32 14.33%
468, 265, 264,
263, 262

P8 J 6 J 7 18 0.006 262 261

A1, A2, A3, A4,
A5, A6, A7, A8A,

A8B, A8C, A8,
A9, A11, A12

2.68 36.12% 262, 261

P6 J 7 TRUNK 18 0.0032 261 TRUNK

A1, A2, A3, A4,
A5, A6, A7, A8A,

A8B, A8C, A8,
A9, A10, A11,

A12 3.89 71.81%
261, 225, 222,
221, 701, 220

**** Minimum slope within P# junction segment nodes

BEGIN NODE END NODE
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GLENELDER Tract 082159
Sewer System

FlowMaster Calculations

BASE.fm8                                  Project Engineer: Hunsaker & Associates Inc
July 17, 2019           Bentley Systems, Inc.  Haestad Methods Solution Center                                   FlowMaster  [08.01.058.00]

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

Project Description
Worksheet: Pipe - 1
Flow Element: Circular Pipe
Friction Method: Manning Formula
Solve For: Normal Depth

Input Data
Roughness Coefficient  0.013
Channel Slope  0.0180 ft/ft
Diameter 8 in
Discharge  0.0400 ft3/s

Results
Normal Depth  0.87 in
Flow Area  0.02 ft²
Wetted Perimeter  0.45 ft
Top Width  0.41 ft
Critical Depth  0.09 ft
Percent Full 10.80 %
Critical Slope  0.00705 ft/ft
Velocity  1.96 ft/s
Velocity Head  0.06 ft
Specific Energy  0.13 ft
Froude Number  1.55
Maximum Discharge  1.74 ft3/s
Discharge Full  1.62 ft3/s
Slope Full  0.00001 ft/ft
Flow Type SuperCritical

Project Description
Worksheet: Pipe - 2
Flow Element: Circular Pipe
Friction Method: Manning Formula
Solve For: Normal Depth

Input Data
Roughness Coefficient  0.013
Channel Slope  0.0044 ft/ft
Diameter 15 in
Discharge  0.1000 ft3/s

Results
Normal Depth  1.58 in
Flow Area  0.07 ft²
Wetted Perimeter  0.83 ft
Top Width  0.77 ft
Critical Depth  0.12 ft
Percent Full  10.50 %
Critical Slope  0.00623 ft/ft
Velocity  1.45 ft/s
Velocity Head  0.03 ft
Specific Energy  0.16 ft
Froude Number  0.85
Maximum Discharge  4.61 ft3/s
Discharge Full  4.28 ft3/s
Slope Full  0.00000 ft/ft
Flow Type SubCritical



GLENELDER Tract 082159
Sewer System

FlowMaster Calculations

BASE.fm8                                  Project Engineer: Hunsaker & Associates Inc
July 17, 2019           Bentley Systems, Inc.  Haestad Methods Solution Center                                   FlowMaster  [08.01.058.00]

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

Project Description
Worksheet: Pipe - 3
Flow Element: Circular Pipe
Friction Method: Manning Formula
Solve For: Normal Depth

Input Data
Roughness Coefficient  0.013
Channel Slope  0.0112 ft/ft
Diameter 8 in
Discharge  0.1000 ft3/s

Results
Normal Depth  1.51 in
Flow Area  0.05 ft²
Wetted Perimeter  0.60 ft
Top Width  0.52 ft
Critical Depth  0.14 ft
Percent Full 18.90 %
Critical Slope  0.00657 ft/ft
Velocity  2.18 ft/s
Velocity Head  0.07 ft
Specific Energy  0.20 ft
Froude Number  1.30
Maximum Discharge  1.38 ft3/s
Discharge Full  1.28 ft3/s
Slope Full  0.00007 ft/ft
Flow Type SuperCritical

Project Description
Worksheet: Pipe - 4
Flow Element: Circular Pipe
Friction Method: Manning Formula
Solve For: Normal Depth

Input Data
Roughness Coefficient  0.013
Channel Slope  0.0048 ft/ft
Diameter 15 in
Discharge  0.2500 ft3/s

Results
Normal Depth  2.41 in
Flow Area  0.13 ft²
Wetted Perimeter  1.03 ft
Top Width  0.92 ft
Critical Depth  0.19 ft
Percent Full 16.00 %
Critical Slope  0.00561 ft/ft
Velocity  1.96 ft/s
Velocity Head  0.06 ft
Specific Energy  0.26 ft
Froude Number  0.93
Maximum Discharge  4.81 ft3/s
Discharge Full  4.48 ft3/s
Slope Full  0.00001 ft/ft
Flow Type SubCritical



GLENELDER Tract 082159
Sewer System

FlowMaster Calculations

BASE.fm8                                  Project Engineer: Hunsaker & Associates Inc
July 17, 2019           Bentley Systems, Inc.  Haestad Methods Solution Center                                   FlowMaster  [08.01.058.00]

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

Project Description
Worksheet: Pipe - 5
Flow Element: Circular Pipe
Friction Method: Manning Formula
Solve For: Normal Depth

Input Data
Roughness Coefficient  0.013
Channel Slope  0.0048 ft/ft
Diameter 15 in
Discharge  0.3200 ft3/s

Results
Normal Depth  2.72 in
Flow Area  0.15 ft²
Wetted Perimeter  1.10 ft
Top Width  0.96 ft
Critical Depth  0.22 ft
Percent Full 18.10 %
Critical Slope  0.00545 ft/ft
Velocity  2.11 ft/s
Velocity Head  0.07 ft
Specific Energy  0.30 ft
Froude Number  0.94
Maximum Discharge  4.81 ft3/s
Discharge Full  4.48 ft3/s
Slope Full  0.00002 ft/ft
Flow Type SubCritical

Project Description
Worksheet: Pipe - 6
Flow Element: Circular Pipe
Friction Method: Manning Formula
Solve For: Normal Depth

Input Data
Roughness Coefficient  0.013
Channel Slope  0.0032 ft/ft
Diameter 18 in
Discharge  3.8900 ft3/s

Results
Normal Depth 10.62 in
Flow Area  1.09 ft²
Wetted Perimeter  2.63 ft
Top Width  1.48 ft
Critical Depth  0.75 ft
Percent Full 59.00 %
Critical Slope  0.00538 ft/ft
Velocity  3.58 ft/s
Velocity Head  0.20 ft
Specific Energy  1.08 ft
Froude Number  0.74
Maximum Discharge  6.39 ft3/s
Discharge Full  5.94 ft3/s
Slope Full  0.00137 ft/ft
Flow Type SubCritical



GLENELDER Tract 082159
Sewer System

FlowMaster Calculations

BASE.fm8                                  Project Engineer: Hunsaker & Associates Inc
July 17, 2019           Bentley Systems, Inc.  Haestad Methods Solution Center                                   FlowMaster  [08.01.058.00]

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

Project Description
Worksheet: Pipe - 7
Flow Element: Circular Pipe
Friction Method: Manning Formula
Solve For: Normal Depth

Input Data
Roughness Coefficient  0.013
Channel Slope  0.0044 ft/ft
Diameter 15 in
Discharge  0.1500 ft3/s

Results
Normal Depth  1.92 in
Flow Area  0.09 ft²
Wetted Perimeter  0.91 ft
Top Width  0.84 ft
Critical Depth  0.15 ft
Percent Full 12.80 %
Critical Slope  0.00592 ft/ft
Velocity  1.61 ft/s
Velocity Head  0.04 ft
Specific Energy  0.19 ft
Froude Number  0.87
Maximum Discharge  4.61 ft3/s
Discharge Full  4.28 ft3/s
Slope Full  0.00001 ft/ft
Flow Type SubCritical

Project Description
Worksheet: Pipe - 8
Flow Element: Circular Pipe
Friction Method: Manning Formula
Solve For: Normal Depth

Input Data
Roughness Coefficient  0.013
Channel Slope  0.0060 ft/ft
Diameter 18 in
Discharge  2.6800 ft3/s

Results
Normal Depth  7.11 in
Flow Area  0.65 ft²
Wetted Perimeter  2.04 ft
Top Width  1.47 ft
Critical Depth  0.62 ft
Percent Full 39.50 %
Critical Slope  0.00506 ft/ft
Velocity  4.13 ft/s
Velocity Head  0.26 ft
Specific Energy  0.86 ft
Froude Number  1.09
Maximum Discharge  8.75 ft3/s
Discharge Full  8.14 ft3/s
Slope Full  0.00065 ft/ft
Flow Type SuperCritical



GLENELDER Tract 082159
Sewer System

FlowMaster Calculations

BASE.fm8                                  Project Engineer: Hunsaker & Associates Inc
July 17, 2019           Bentley Systems, Inc.  Haestad Methods Solution Center                                   FlowMaster  [08.01.058.00]

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

Project Description
Worksheet: GLENELDER-P1
Flow Element: Circular Pipe
Friction Method: Manning Formula
Solve For: Discharge

Input Data
Roughness Coefficient  0.013
Channel Slope  0.0180 ft/ft
Diameter 8 in
Discharge  0.8100 ft3/s

Results
Normal Depth  4.00 in
Flow Area  0.17 ft²
Wetted Perimeter  1.05 ft
Top Width  0.67 ft
Critical Depth  0.43 ft
Percent Full 50.00 %
Critical Slope  0.00825 ft/ft
Velocity  4.64 ft/s
Velocity Head  0.34 ft
Specific Energy  0.67 ft
Froude Number  1.60
Maximum Discharge  1.74 ft3/s
Discharge Full  1.62 ft3/s
Slope Full  0.00450 ft/ft
Flow Type SuperCritical

Project Description
Worksheet: FOLGER-P2 &

P7
Flow Element: Circular Pipe
Friction Method: Manning Formula
Solve For: Discharge

Input Data
Roughness Coefficient  0.013
Channel Slope  0.0044 ft/ft
Diameter 15 in
Discharge  2.1400 ft3/s

Results
Normal Depth  7.50 in
Flow Area  0.61 ft²
Wetted Perimeter  1.96 ft
Top Width  1.25 ft
Critical Depth  0.58 ft
Percent Full 50.00 %
Critical Slope  0.00556 ft/ft
Velocity  3.49 ft/s
Velocity Head  0.19 ft
Specific Energy  0.81 ft
Froude Number  0.88
Maximum Discharge  4.61 ft3/s
Discharge Full  4.28 ft3/s
Slope Full  0.00110 ft/ft
Flow Type SubCritical



GLENELDER Tract 082159
Sewer System

FlowMaster Calculations

BASE.fm8                                  Project Engineer: Hunsaker & Associates Inc
July 17, 2019           Bentley Systems, Inc.  Haestad Methods Solution Center                                   FlowMaster  [08.01.058.00]

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

Project Description
Worksheet: HINNEN-P3
Flow Element: Circular Pipe
Friction Method: Manning Formula
Solve For: Discharge

Input Data
Roughness Coefficient  0.013
Channel Slope  0.0112 ft/ft
Diameter 8 in
Discharge  0.6400 ft3/s

Results
Normal Depth  4.00 in
Flow Area  0.17 ft²
Wetted Perimeter  1.05 ft
Top Width  0.67 ft
Critical Depth  0.38 ft
Percent Full 50.00 %
Critical Slope  0.00749 ft/ft
Velocity  3.66 ft/s
Velocity Head  0.21 ft
Specific Energy  0.54 ft
Froude Number  1.26
Maximum Discharge  1.38 ft3/s
Discharge Full  1.28 ft3/s
Slope Full  0.00280 ft/ft
Flow Type SuperCritical

Project Description
Worksheet: HINNEN-P4,

GALE -P5
Flow Element: Circular Pipe
Friction Method: Manning Formula
Solve For: Discharge

Input Data
Roughness Coefficient  0.013
Channel Slope  0.0048 ft/ft
Diameter 15 in
Discharge  2.2400 ft3/s

Results
Normal Depth  7.50 in
Flow Area  0.61 ft²
Wetted Perimeter  1.96 ft
Top Width  1.25 ft
Critical Depth  0.60 ft
Percent Full 50.00 %
Critical Slope  0.00560 ft/ft
Velocity  3.65 ft/s
Velocity Head  0.21 ft
Specific Energy  0.83 ft
Froude Number  0.92
Maximum Discharge  4.81 ft3/s
Discharge Full  4.48 ft3/s
Slope Full  0.00120 ft/ft
Flow Type SubCritical



GLENELDER Tract 082159
Sewer System

FlowMaster Calculations

BASE.fm8                                  Project Engineer: Hunsaker & Associates Inc
July 17, 2019           Bentley Systems, Inc.  Haestad Methods Solution Center                                   FlowMaster  [08.01.058.00]

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

Project Description
Worksheet: GALE – P8
Flow Element: Circular Pipe
Friction Method: Manning Formula
Solve For: Discharge

Input Data
Roughness Coefficient  0.013
Channel Slope  0.0060 ft/ft
Diameter 18 in
Discharge 7.4200 ft3/s

Results
Normal Depth 13.50 in
Flow Area  1.42 ft²
Wetted Perimeter  3.14 ft
Top Width  1.30 ft
Critical Depth  1.06 ft
Percent Full 75.00 %
Critical Slope  0.00703 ft/ft
Velocity  5.22 ft/s
Velocity Head  0.42 ft
Specific Energy  1.55 ft
Froude Number  0.88
Maximum Discharge  8.75 ft3/s
Discharge Full  8.14 ft3/s
Slope Full  0.00499 ft/ft
Flow Type SubCritical



GLENELDER Tract 082159
Sewer System

FlowMaster Calculations

BASE.fm8                                  Project Engineer: Hunsaker & Associates Inc
July 17, 2019           Bentley Systems, Inc.  Haestad Methods Solution Center                                   FlowMaster  [08.01.058.00]

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

Project Description
Worksheet: GALE –P8
Flow Element: Circular Pipe
Friction Method: Manning Formula
Solve For: Discharge

Input Data
Roughness Coefficient  0.013
Channel Slope  0.0060 ft/ft
Diameter 18 in
Discharge  7.4200 ft3/s

Results
Normal Depth 13.50 in
Flow Area  1.42 ft²
Wetted Perimeter  3.14 ft
Top Width  1.30 ft
Critical Depth  1.06 ft
Percent Full 75.00 %
Critical Slope  0.00703 ft/ft
Velocity  5.22 ft/s
Velocity Head  0.42 ft
Specific Energy  1.55 ft
Froude Number  0.88
Maximum Discharge  8.75 ft3/s
Discharge Full  8.14 ft3/s
Slope Full  0.00499 ft/ft
Flow Type SubCritical



GLENELDER Tract 082159
Sewer System

FlowMaster Calculations

BASE.fm8                                  Project Engineer: Hunsaker & Associates Inc
July 17, 2019           Bentley Systems, Inc.  Haestad Methods Solution Center                                   FlowMaster  [08.01.058.00]

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

Project Description
Worksheet: STIMSON -P6
Flow Element: Circular Pipe
Friction Method: Manning Formula
Solve For: Discharge

Input Data
Roughness Coefficient  0.013
Channel Slope  0.0032 ft/ft
Diameter 18 in
Discharge  5.4200 ft3/s

Results
Normal Depth 13.50 in
Flow Area  1.42 ft²
Wetted Perimeter  3.14 ft
Top Width  1.30 ft
Critical Depth  0.90 ft
Percent Full 75.00 %
Critical Slope  0.00595 ft/ft
Velocity  3.81 ft/s
Velocity Head  0.23 ft
Specific Energy  1.35 ft
Froude Number  0.64
Maximum Discharge  6.39 ft3/s
Discharge Full  5.94 ft3/s
Slope Full  0.00266 ft/ft
Flow Type SubCritical

Project Description
Worksheet: Proposed SS

Main
Flow Element: Circular Pipe
Friction Method: Manning Formula
Solve For: Discharge

Input Data
Roughness Coefficient  0.013
Channel Slope  0.0100 ft/ft
Diameter 8 in
Discharge  0.6000 ft3/s

Results
Normal Depth  4.00 in
Flow Area  0.17 ft²
Wetted Perimeter  1.05 ft
Top Width  0.67 ft
Critical Depth  0.37 ft
Percent Full 50.00 %
Critical Slope  0.00736 ft/ft
Velocity  3.46 ft/s
Velocity Head  0.19 ft
Specific Energy  0.52 ft
Froude Number  1.19
Maximum Discharge  1.30 ft3/s
Discharge Full  1.21 ft3/s
Slope Full  0.00250 ft/ft
Flow Type SuperCritical
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KEY MAP:

LOS ANGELES COUNTY
Department of Regional Planning
320 W. Temple St.
Los Angeles, CA 90012
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LEGEND:
R-1 - Single-Family Residence
R-2 - Two-Family Residence
R-3-()U -Limited Density Multiple Residence
R-3-()U - Limited Multiple Residence (SMMCZ only)
R-4-()U - Medium Density Multiple Residence
R-5-()U - High Density Multiple Residence
R-A - Residential Agricultural
R-C - Rural Coastal
RPD - Residential Planned Development
A-1 - Light Agricultural
A-2 - Heavy Agricultural
A-2-H - Heavy Agricultural Including Hog Ranches
C-1 - Restricted Business
C-2 - Neighborhood Business
C-3 - General Commercial
C-H - Commercial Highway
C-M - Commercial Manufacturing
C-MJ - Major Commercial
C-R - Commercial Recreation
C-RU - Rural Commercial
CPD - Commercial Planned Development

M-1 - Light Manufacturing
M-1.5 - Restricted Heavy Manufacturing
M-2 - Heavy Manufacturing
M-2.5 - Aircraft and Heavy Manufacturing
M-3 - Unclassified
MPD - Manufacturing--Industrial Planned
B-1 - Buffer Strip
B-2 - Corner Buffer
D-2 - Desert-Mountain
IT - Institutional
R-R - Resort And Recreation
P-R - Parking Restricted
SP - Specific Plan
SR-D - Scientific Research and Development
O-S - Open Space
O-S-P - Open Space - Parks
O-S-DR - Open Space - Deed Restricted
MXD - Mixed Use Development
MXD-RU - Rural Mixed Use Development
W - Watershed

Current as of: 9/12/2017

Hacienda Heights

Latest Zone Change Ordinance: 
2017-0029Z (7/18/2017)

Scale in Feet
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Base Layers
Æb Metrolink Stations
I2 Metro Rail Stations
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! ! ! Transitways
! ! ! Light Rail - Existing
! ! ! ! Light Rail - Proposed

Light Rail - Under Construction
Lot, Cut/Deed, Subdivision and  Easement Line
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City / Unincorporated Community Boundary
Incorporated City
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National Forest

NOTE:
Zoning reflects the most current designation as of the date listed "Current as of" below.  The most
recent zone change ordinances have been incorporated by the GIS section as of their effective date,
with the latest Zone Change Ordinance showing in the yellow box above.                
The location of zoning boundaries is as accurate as can be portrayed at this scale.  For more precise
boundary locations, please use our interactive mapping application GIS-NET3, located at the following
URL:  http://gis.planning.lacounty.gov/GIS-NET3_Public/Viewer.html.  Or, contact the Land
Development coordinating Center (LDCC) at (213) 974-6411.                               
For more detailed information about the uses / densities allowed in these zoning categories,
please see the Title 22 section of the Department of Regional Planning's webpage:               
http://planning.lacounty.gov/luz
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Save
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California  > Hacienda Heights  > Schools  > School Profile

Cedarlane Academy
Claimed 

16333 Cedarlane Drive, Hacienda Heights, CA 91745
Hacienda La Puente Unified School District

(626) 933-8002
School website
Contact info

Grades K-8
Students 554
Type Public
See contact info and more
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New! 
GREATSCHOOLS
RATING

Reviews
49 
Students
554
Type
Public

16333 Cedarlane Drive, Hacienda Heights, CA 91745

 Welcome!

You're seeing our new, improved GreatSchools School Profile.
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