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Water System Hydraulic Analysis
Date: January 23, 2019

For: Suburban Water Services By: Katie O'Connor, P.E.
1325 N. Grand Ave, Suite 100 Hunsaker & Associates Irvine, Inc.
Covina, CA 91724

Project: Glenelder Tract 082159

Hunsaker & Associates Irvine, Inc. (H&A) is pleased to submit the Water System
Hydraulic Analysis for the Glenelder project. This analysis has been prepared to
describe the proposed water system for the aforementioned residential development
project in Hacienda Heights. The project lies within the jurisdiction of Suburban
Water Systems and their standards have been used for this report. Hydraulic models
were prepared using Haestad Methods software to model various flows during
steady state conditions.

THE PROPOSED WATER SYSTEM FOR THE GLENELDER PROJECT MEETS
THE DESIGN STANDARDS SPECIFIED BY SURBURBAN WATER SYSTEMS.
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.

Project Location

The Glenelder project is located adjacent to Folger Street in Hacienda Heights. The
general project location is shown on exhibit entitled, “Vicinity Map – Figure 1.”

Summary of Findings

1. The development will include 86 single family residential units on
approximately 11.5 acres.

2. Water supply is provided by Suburban Water Systems through an existing
water system. The Static Hydraulic grade was assumed to 518 feet based on
a fire hydrant flow test on Folger Street included in the Appendix for
Reference.

3. The proposed onsite water system consists of 8-inch diameter water mains.
The proposed water system includes two connections to the Suburban Water
Systems water mains surrounding the project. The water system schematic is
shown on the attached “Proposed Water System Model – Figure 2.”

4. H&A estimated the flow constant “K” using Affinity Laws to determine the
HGL of the water supply at static, peak hour demands, and maximum day
demands plus 1250 gpm fire flow events. The flow constant for this water
system is K = Q / Hf^0.54 where Hf is the difference (in feet) of the measured
static and residual pressure at the test flow. The “K” value for the water
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system is estimated to be 264 based on the fire flow test included in the
Appendix.

5. In order to calculate the pipe sizes, velocities and available pressure of the
proposed water system for Glenelder, we have prepared a hydraulic model
using WaterCad v7.0 by Haestad Methods. The summary of outputs from the
model runs are included in the Appendix of this report.

6. The proposed water system provides pressures greater than 40 psi for all
nodes during maximum daily demands. The minimum in-tract maximum daily
demand pressure experienced was 68 psi with an estimated HGL of 518 feet
at the modeled fire flow test hydrant on Folger Street. The following table
summarizes the peak hour model run:

Table 1 – Summary of Maximum Daily Demand Model Run

Total Flow
(gpm)

Minimum in-tract
Residual Pressure

(node) (psi)
50 J-13 68

7. Fire flow requirement was determined by the Los Angeles County Fire
Authority. The proposed water system provides pressures greater than 20 psi
during maximum day demands plus 1250 gpm fire flow events as required by
the Los Angeles County Fire Department. The minimum residual pressure
experience for the worst-case 1250 gpm fire flow event was 56 psi with an
estimated HGL of 499 feet at the modeled fire flow test hydrant on Folger
Street. The following table summarizes the MDD plus Fire Flow events:

Table 3 - Summary of Worst Case Fire Flow Model Runs

Fire Flow
Node

Node
Elevation

MDD+FF
at Node Node  HGL Residual

Pressure
Max Day Demand + 1250 gpm Fire Flow

J-12 362 ft 1250 gpm 491 ft 56 psi

We sincerely trust these calculations will provide sufficient evidence that the
proposed water system is adequate for the proposed Glenelder residential project
Please contact me at (949) 458-5437 if you have any questions.

KO
Enclosures
xc:
W.O.3916-28
(F:\1037\Engineering\SY_WS STUDIES\water\WT_Report_Letterhead 2018.doc)
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Description

Static

MAX DAY

MDD+1250 FF

*

**

Orifice Dia 4.0 in.
Static Pressure 72 psi 166 feet
Residual Pressure 20 psi 46 feet
Pitot Reading 0 psi
Observed Flow 3,500 gpm
Test Elevation 352 feet

Affinity Equations:

•

•

•

•

QF

K

Affinity Constant: (Using Flow Test Values)

K = 264

                  HUNSAKER
                  & ASSOCIATES
                               I  R  V  I  N  E ,   I  N  C.

HGL Calculation Based on Hydrant Test

Desired Flow  QF

(gpm)
Dynamic Loss HF

(feet)*
Available HGLF

(feet)**
Test Run

0 0.00 518 1

50 0.05 518 2

HR
^0.54 QR is Test Flow

1,300 19.11 499 3

HF is Static minus Residual (in feet) at Desired Flow

HGLF = Test Elevation + Static Pressure - HF

QF is Desired Flow

HR is Static minus Residual (in feet) at Test Flow

HF =( )^1.85

Hydrant Test Data:

K =
QR K is Affinity Constant

F:\1037\Engineering\SY_WS STUDIES\water\
Hydrant Test HGL.xls

folger st fh
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GLENELDER
DEMAND CALCULATIONS

RESIDENTIAL UNITS

J 1 0 0.0 GPM 0.0 GPM
J 2 0 0.0 GPM 0.0 GPM
J 3 0 0.0 GPM 0.0 GPM
J 4 0 0.0 GPM 0.0 GPM
J 5 12 4.9 GPM 7.0 GPM
J 6 0 0.0 GPM 0.0 GPM
J 7 0 0.0 GPM 0.0 GPM
J 8 10 4.1 GPM 5.8 GPM
J 9 9 3.7 GPM 5.2 GPM
J 10 0 0.0 GPM 0.0 GPM
J 11 11 4.5 GPM 6.4 GPM
J 12 0 0.0 GPM 0.0 GPM
J 13 12 4.9 GPM 7.0 GPM
J 14 18 7.4 GPM 10.4 GPM
J 15 14 5.7 GPM 8.1 GPM

TOTALS 86 35.3 GPM 49.9 GPM

NODE NUMBER

AVERAGE DAILY DEMAND
RESIDENTIAL (GPM) = ADD

DUTY FACTOR * UNITS = 0.41
GPM/UNIT * UNIT

MAXIMUM DAILY DEMAND
RESIDENTIAL (GPM) = ADD

DUTY FACTOR * UNITS =  0.58
GPM/UNIT * UNIT



GLENELDER
Scenario: Static

FlexTable: Junction Table

Label
Elevation

(ft)
Demand

(gpm)
Hydraulic Grade

(ft)
Pressure

(psi)

J-1 352 0 518 72

J-2 350 0 518 73

J-3 361 0 518 68

J-4 368 0 518 65

J-5 363 0 518 67

J-6 364 0 518 67

J-7 356 0 518 70

J-8 353 0 518 71

J-9 354 0 518 71

J-10 354 0 518 71

J-11 359 0 518 69

J-12 362 0 518 68

J-13 362 0 518 68

J-14 356 0 518 70

J-15 355 0 518 70

1/22/2019

Bentley Systems, Inc. Haestad Methods Solution Center
27 Siemon Company Drive Suite 200 W

Watertown, CT 06795 USA +1-203-755-1666

Bentley WaterCAD V8i
[08.11.00.30]
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GLENELDER
Scenario: Average Day Demand (ADD)

FlexTable: Junction Table

Label
Elevation

(ft)
Demand

(gpm)
Hydraulic Grade

(ft)
Pressure

(psi)

J-1 352 0 518 72
J-2 350 0 518 73
J-3 361 0 518 68
J-4 368 0 518 65
J-5 363 5 518 67
J-6 364 0 518 67
J-7 356 0 518 70
J-8 353 4 518 71
J-9 354 4 518 71

J-10 354 0 518 71
J-11 359 5 518 69
J-12 362 0 518 68
J-13 362 5 518 68
J-14 356 7 518 70
J-15 355 6 518 70

1/22/2019

Bentley Systems, Inc. Haestad Methods Solution Center
27 Siemon Company Drive Suite 200 W

Watertown, CT 06795 USA +1-203-755-1666

Bentley WaterCAD V8i
[08.11.00.30]
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GLENELDER
Scenario: Average Day Demand (ADD)

FlexTable: Pipe Table

Label
Diam.

(in)
Length

(ft)
Start
Node

Stop
Node

Hazen-
Williams

C

Flow
(gpm)

Velocity
(ft/s)

Hydraulic
Grade

Begin (ft)

Hydraulic
Grade End

(ft)

Headloss
(Friction)

(ft)

P-1 8 249 J-1 J-2 130 8 0.05 518.00 518.00 0.00061

P-3 6 620 J-3 J-4 130 2 0.03 518.00 517.99 0.00055

P-4 6 261 J-4 J-5 130 2 0.03 517.99 517.99 0.00024

P-5 6 36 J-5 J-6 130 7 0.08 517.99 517.99 0.00031

P-6 6 521 J-6 J-7 130 7 0.08 517.99 518.00 0.00409

P-7 8 443 J-7 J-8 130 7 0.05 518.00 518.00 0.00085

P-8 8 153 J-8 J-1 130 24 0.15 518.00 518.00 0.00275

P-9 8 263 J-1 J-9 130 16 0.1 518.00 517.99 0.00226

P-10 8 41 J-9 J-10 130 6 0.04 517.99 517.99 0.00006

P-11 8 247 J-10 J-11 130 6 0.04 517.99 517.99 0.00037

P-12 8 229 J-11 J-12 130 1 0.01 517.99 517.99 0.00000

P-13 8 37 J-12 J-13 130 1 0.01 517.99 517.99 0.00000

P-14 8 358 J-13 J-14 130 1 0.01 517.99 517.99 0.00006

P-15 8 289 J-14 J-9 130 6 0.04 517.99 517.99 0.00049

P-16 8 235 J-13 J-5 130 5 0.03 517.99 517.99 0.00018

P-17 8 13 J-8 R-1 130 35 0.22 518.00 518.00 0.00049

P-2(1) 8 418 J-2 J-15 130 8 0.05 518.00 518.00 0.00098

P-2(2) 8 430 J-15 J-3 130 2 0.01 518.00 518.00 0.00012

1/22/2019

Bentley Systems, Inc. Haestad Methods Solution Center
27 Siemon Company Drive Suite 200 W

Watertown, CT 06795 USA +1-203-755-1666

Bentley WaterCAD V8i
[08.11.00.30]

3



GLENELDER
Scenario: Average Day Demand (ADD)

FlexTable: Reservoir Table

Label Elevation
(ft)

Flow
(Out net)

(gpm)

Hydraulic Grade
(ft)

R-1 518 35 518

1/22/2019

Bentley Systems, Inc. Haestad Methods Solution Center
27 Siemon Company Drive Suite 200 W

Watertown, CT 06795 USA +1-203-755-1666

Bentley WaterCAD V8i
[08.11.00.30]
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GLENELDER
Scenario: Max Day Demand (MDD)

FlexTable: Junction Table

Label
Elevation

(ft)
Demand

(gpm)
Hydraulic Grade

(ft)
Pressure

(psi)

J-1 352 0 518 72
J-2 350 0 518 73
J-3 361 0 518 68
J-4 368 0 518 65
J-5 363 7 518 67
J-6 364 0 518 67
J-7 356 0 518 70
J-8 353 6 518 71
J-9 354 5 518 71

J-10 354 0 518 71
J-11 359 6 518 69
J-12 362 0 518 68
J-13 362 7 518 68
J-14 356 10 518 70
J-15 355 8 518 70

1/22/2019

Bentley Systems, Inc. Haestad Methods Solution Center
27 Siemon Company Drive Suite 200 W

Watertown, CT 06795 USA +1-203-755-1666

Bentley WaterCAD V8i
[08.11.00.30]

5



GLENELDER
Scenario: Max Day Demand (MDD)

FlexTable: Pipe Table

Label
Diam.

(in)
Length

(ft)
Start
Node

Stop
Node

Hazen-
Williams

C

Flow
(gpm)

Velocity
(ft/s)

Hydraulic
Grade

Begin (ft)

Hydraulic
Grade End

(ft)

Headloss
(Friction)

(ft)

P-1 8 249 J-1 J-2 130 9 0.06 517.99 517.99 0.00073

P-3 6 620 J-3 J-4 130 1 0.01 517.99 517.99 0.00006

P-4 6 261 J-4 J-5 130 1 0.01 517.99 517.99 0.00006

P-5 6 36 J-5 J-6 130 11 0.12 517.99 517.99 0.00061

P-6 6 521 J-6 J-7 130 11 0.12 517.99 518.00 0.00861

P-7 8 443 J-7 J-8 130 11 0.07 518.00 518.00 0.00177

P-8 8 153 J-8 J-1 130 33 0.21 518.00 517.99 0.00513

P-9 8 263 J-1 J-9 130 25 0.16 517.99 517.99 0.00500

P-10 8 41 J-9 J-10 130 9 0.06 517.99 517.99 0.00012

P-11 8 247 J-10 J-11 130 9 0.06 517.99 517.99 0.00079

P-12 8 229 J-11 J-12 130 3 0.02 517.99 517.99 0.00012

P-13 8 37 J-12 J-13 130 3 0.02 517.99 517.99 0.00000

P-14 8 358 J-13 J-14 130 0 0 517.99 517.99 0.00000

P-15 8 289 J-14 J-9 130 10 0.06 517.99 517.99 0.00104

P-16 8 235 J-13 J-5 130 4 0.03 517.99 517.99 0.00018

P-17 8 13 J-8 R-1 130 50 0.32 518.00 518.00 0.00092

P-2(1) 6 418 J-2 J-15 130 9 0.1 517.99 517.99 0.00494

P-2(2) 6 430 J-15 J-3 130 1 0.01 517.99 517.99 0.00006

1/22/2019

Bentley Systems, Inc. Haestad Methods Solution Center
27 Siemon Company Drive Suite 200 W

Watertown, CT 06795 USA +1-203-755-1666

Bentley WaterCAD V8i
[08.11.00.30]
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GLENELDER
Scenario: Max Day Demand (MDD)

FlexTable: Reservoir Table

Label Elevation
(ft)

Flow
(Out net)

(gpm)

Hydraulic Grade
(ft)

R-1 518 50 518

1/22/2019

Bentley Systems, Inc. Haestad Methods Solution Center
27 Siemon Company Drive Suite 200 W

Watertown, CT 06795 USA +1-203-755-1666

Bentley WaterCAD V8i
[08.11.00.30]
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GLENELDER
Scenario: Max Day Demand + Fire Flow (MDD+FF)

FlexTable: Junction Table

Label
Elevation

(ft)
Demand

(gpm)
Hydraulic Grade

(ft)
Pressure

(psi)

J-1 352 0 496 62
J-2 350 0 496 63
J-3 361 0 494 58
J-4 368 0 493 54
J-5 363 7 492 56
J-6 364 0 493 56
J-7 356 0 498 61
J-8 353 6 499 63
J-9 354 5 493 60

J-10 354 0 493 60
J-11 359 6 492 58
J-12 362 1250 491 56
J-13 362 7 491 56
J-14 356 10 492 59
J-15 355 8 495 61

1/22/2019

Bentley Systems, Inc. Haestad Methods Solution Center
27 Siemon Company Drive Suite 200 W

Watertown, CT 06795 USA +1-203-755-1666

Bentley WaterCAD V8i
[08.11.00.30]
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GLENELDER
Scenario: Max Day Demand + Fire Flow (MDD+FF)

FlexTable: Pipe Table

Label
Diam.

(in)
Length

(ft)
Start
Node

Stop
Node

Hazen-
Williams

C

Flow
(gpm)

Velocity
(ft/s)

Hydraulic
Grade

Begin (ft)

Hydraulic
Grade End

(ft)

Headloss
(Friction)

(ft)
Gradient

(ft/ft)

P-1 8 249 J-1 J-2 130 153 0.98 496.03 495.89 0.14139

P-3 6 620 J-3 J-4 130 145 1.65 494.03 492.74 1.29208

P-4 6 261 J-4 J-5 130 145 1.65 492.74 492.19 0.54483

P-5 6 36 J-5 J-6 130 333 3.77 492.19 492.53 0.34427

P-6 6 521 J-6 J-7 130 333 3.77 492.53 497.57 5.03247

P-7 8 443 J-7 J-8 130 333 2.12 497.57 498.62 1.05289

P-8 8 153 J-8 J-1 130 962 6.14 498.62 496.03 2.59180

P-9 8 263 J-1 J-9 130 808 5.16 496.03 492.80 3.23273

P-10 8 41 J-9 J-10 130 450 2.87 492.80 492.63 0.16928

P-11 8 247 J-10 J-11 130 450 2.87 492.63 491.60 1.02902

P-12 8 229 J-11 J-12 130 443 2.83 491.60 490.67 0.92700

P-13 8 37 J-12 J-13 130 807 5.15 490.67 491.13 0.45734

P-14 8 358 J-13 J-14 130 343 2.19 491.13 492.03 0.89938

P-15 8 289 J-14 J-9 130 353 2.25 492.03 492.80 0.76859

P-16 8 235 J-13 J-5 130 471 3.01 491.13 492.19 1.06287

P-17 8 13 J-8 R-1 130 1300 8.3 498.62 499.00 0.37991

P-2(1) 6 418 J-2 J-15 130 153 1.74 495.89 494.92 0.96347

P-2(2) 6 430 J-15 J-3 130 145 1.65 494.92 494.03 0.89606

1/22/2019

Bentley Systems, Inc. Haestad Methods Solution Center
27 Siemon Company Drive Suite 200 W

Watertown, CT 06795 USA +1-203-755-1666

Bentley WaterCAD V8i
[08.11.00.30]
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GLENELDER
Scenario: Max Day Demand + Fire Flow (MDD+FF)

FlexTable: Reservoir Table

Label Elevation
(ft)

Flow
(Out net)

(gpm)

Hydraulic Grade
(ft)

R-1 499 1300 499

1/22/2019

Bentley Systems, Inc. Haestad Methods Solution Center
27 Siemon Company Drive Suite 200 W

Watertown, CT 06795 USA +1-203-755-1666

Bentley WaterCAD V8i
[08.11.00.30]
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ΟΘ∆ΚΗΛΗΜ≅ΘΞ Υ∆ΡΣΗΜΦ Σ∆ΜΣ≅ΣΗΥ∆ ΣΘ≅ΒΣ Λ≅Ο /71048
Λ≅ΙΝΘ Κ≅ΜΧ ΧΗΥΗΡΗΝΜ

ΚΝΒ≅Σ∆Χ ΗΜ ΣΓ∆ ΒΗΣΞ ΝΕ Γ≅ΒΗ∆ΜΧ≅ Γ∆ΗΦΓΣΡ
ΒΝΤΜΣΞ ΝΕ ΚΝΡ ≅ΜΦ∆Κ∆Ρ+ ΡΣ≅Σ∆ ΝΕ Β≅ΚΗΕΝΘΜΗ≅

ΕΝΘ 75 Χ∆Σ≅ΒΓ∆Χ ΒΝΜΧΝΛΗΜΗΤΛΡ 
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