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Water System Hydraulic Analysis
Date: September 8, 2016

For: City of La Habra By: Katie O'Connor, P.E.
Department of Public Works: Hunsaker & Associates Irvine, Inc
Sewer and Water Division
La Habra, CA .

Project: Rancho La Habra Tentative Tract 17845

Hunsaker & Associates Irvine, Inc. (H&A) is pleased to submit the Water System
Hydraulic Analysis for Tract 17845. This analysis has been prepared to describe the
proposed water system for the aforementioned residential development project in the
City of La Habra. The project lies within the jurisdiction of the City of La Habra and
their standards have been used for this report. Hydraulic model was prepared using
Haestad Methods software, Bentley WaterCad V8i, to model various flows during
steady state conditions. The purpose of this analysis is to determine sizing for the
proposed water system, as well as to ensure adequate fire flow and water pressure
during different demand scenarios.

THE PROPOSED WATER SYSTEM FOR TRACT 17845 PROJECT MEETS THE
DESIGN STANDARDS SPECIFIED BY THE CITY OF LA HABRA. 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 Tentative Tract 17845 is located between Beach Boulevard and Idaho Street,
south of Imperial Highway, in the City of La Habra. The proposed tract is located on
the existing Westridge Golf Course. The general project location is shown on exhibit
entitled, “Vicinity Map – Figure 1.”

Summary of Findings

1. The development will include 7.3 acres of multifamily development, 20,000
square feet of retail development (or 49 multifamily units) on 2.4 acres,
recreation facilities, 51.8 acres of single family development,  and 89.1 acres
of open space.

2. Water supply for the proposed project will be provided by the City of La
Habra through the existing Zone 1 (548 HGL) pressure zone water system.
The Static Hydraulic grade was calculated to be 538 feet based on a fire
hydrant flow test on Imperial Highway, near the corner on Idaho Street. The
fire flow test was performed by Provo Engineering. The fire flow test, along
with the calculations to determine hydraulic grades, is included in the
Appendix for Reference.
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3. The proposed onsite water system consists of 8-inch diameter water mains
and includes four connections to the existing City of La Habra water mains
surrounding the project. The proposed water system will have two
connections into the existing 8-diameter water main in Beach Boulevard
(Junctions 21 & 22), one connection into the existing 8-inch diameter water
main within La Habra Hills Drive (Junction 11), and the final connection will
be to the existing 12-inch water main in Idaho Street (Junction 52) as shown
in Figure 2.

4. For this analysis, water demands have been calculated based on land use
duty factors provided in the City of La Habra Water System Master Plan
Update, by Daniel Boyle/Psomas Engineering. The water demand duty
factors used in this report are as follows:

Table 1: Average Daily Demand (ADD) Factor Based on Development
Type

Development Type GPD/acre

Low Density Residential 1700

High Density Residential 3000

Open Space 500

Commercial 2200

The peaking factors, provided by the City of La Habra, to obtain maximum
daily demands (MDD) and peak hour demands (PH) are applied to the
average daily demand as follows:

Maximum Daily Demands: MDD = 2.2 x ADD

Peak Hour Demands: PH = 3.3 x ADD

5. The Water Supply Assessment (WSA), prepared by PACE, is used to verify
that the City has a sufficient water supply to provide for the demand of the
proposed project. According to the WSA, the existing development, a golf
course, has a water usage of 276 acre-feet yearly and the proposed
development will have a water usage of 180 acre-feet yearly. WSA
determines that the proposed project will equate to a 35% reduction in water
use for the site. This WSA water demands are based on water usage per
capita daily and percentage of outdoor space irrigated.

The total average daily demand from the WSA is 111 gpm. The total average
daily demand calculated using the City Waster Master Plan Update duty
factors is 105 gpm. Due to the differences in duty factors used in the WSA
and this analysis, the average daily demands for the proposed project are
slightly different. Since the average daily demand in each analysis is
comparable, it was elected to use the slightly more conservative demand
from the WSA to determine pressures and pipe sizes.
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6. Several different water pressure zones surround the proposed project. The
existing system within Beach Boulevard, Imperial Highway, and La Habra
Hills Drive is within Zone 1 (548 HGL). The existing pipes within Idaho Street
are within Zone 1 (548 HGL), Zone 20 (611 HGL), and Zone 21 (562 HGL).
Junctions 33 and 34 represent existing zone break valves within the existing
system. The value at Junction 33 separates the  Zone 1 from Zone 20. The
value at Junction 34 separates Zone 21 from Zone 20. These valves have
been closed by the City of La Habra's Water and Sewer Maintenance
Division to create pressure zone breaks.

7. In the proposed water system model, two reservoirs were modeled. A
reservoir was modeled at the location of the fire flow test, R3. This fire flow
test allowed for all the demands within the Zone 1 system to  be accounted
for and an appropriate hydraulic grade elevation be calculated. The fire flow
test, performed by Provo Engineering, reported that the residual pressure of
126 PSI was at the observed volume of 1424 GPM. From this information, a
hydraulic grade elevation of 538 was calculated for static, 537 for peak hour
conditions, and 525 for maximum day plus fire flow condition.

A reservoir was also modeled at the location of a proposed pressure
reducing valve, R4, within Idaho Street. The hydraulic grade elevation for this
reservoir was assumed to be at the Zone 1 HGL elevation of 548 feet.

The ultimate condition will require the following O&M modifications: the zone
break valve at Junction 34, which has been closed by the City of La Habra,
will be opened and the existing valve at Junction 56 will be closed. (The valve
at 33 would remain closed.) By opening the valve at 34 and closing the valve
at 56, the existing pipes between these valves would be converted from Zone
20 to Zone 21. The pressure reducing valve at R4 would drop the pressure in
these pipes from the Zone 21 to Zone 1 for the connection into the proposed
development. This would allow the entire proposed system within Tract
17845 to be serviced from the Zone 1 water supply. The water system
schematic is shown on the attached “Proposed Water System Model – Figure
2.”

8. Based on communication with Brian Jones, City of La Habra Sewer and
Water Manager, there is sufficient capacity in the existing Zone 1 system to
provide adequate water service  to the proposed project. Zone 1 is serviced
by two reservoirs. The Puente Hills Reservoir has a capacity of 5.0 million
gallons and the Serv Byerrum Reservoir has a capacity of 9.3 million gallons.
Storage Reservoir Summary Data, Table 2-1, from the City of La Habra
Water Master Plan Update, completed by Daniel Boyle/ Psomas Engineering
in 2007, provided by Mr. Jones, is included in the appendix.

9. 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 1500 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
system is estimated to be 435 based on the fire flow test included in the
Appendix.

10. In order to calculate the pipe sizes, velocities and available pressure of the
proposed water system for Tract 17845, we have prepared a hydraulic model
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using WaterCad v8i by Haestad Methods. The summary of outputs from the
model runs are included in the Appendix of this report.

11. The proposed water system provides pressures greater than 40 psi for all
nodes during peak hour demands. The minimum in-track peak hour pressure
experienced was 79 psi with an estimated HGL of 537 feet at the modeled
reservoir on Imperial Highway. The location of the modeled reservoir is
shown on Figure 2. The following table summarizes the peak hour model run:

Table 3 – Summary of Peak Hour Model Run

Total Flow
(gpm)

Minimum in-tract
Residual Pressure

(node) (psi)
367 J-52 79

12. Fire flow requirement were taken from 2013 California Fire Code (CFC)
based on the largest building size and construction type. Based on the
preliminary design of this project, it was assumed that construction type V is
to utilized for this project. Construction type V-B requires fire flow of 2,750
gpm for up to 11,300 square feet and construction type V-B requires fire flow
of 2750 gpm for up to 25,500 square feet. The CFC and the City of La Habra
allows a 50% reduction in fire flow for the installation of automatic sprinkler
systems in one and two-family residential dwellings. The CFC and the City of
La Habra allows a 75% reduction in fire flow for the installation of automatic
sprinkler systems in buildings other than one and two-family residential
dwellings. The CFC minimum required fire flow is 1500 gpm, regardless of
automatic sprinkler systems. The required CFC fire flow requirements and
the adjusted fire flow requirement are shown below:

Table 4 – Fire Flows Used for Model

Construction Type Fire Flow

TYPE V- with automatic sprinkler system 1500 gpm

13. The proposed water system provides pressures greater than 20 psi during
maximum day demands plus 1500 gpm fire flow events as required by the
Fire Department. The total maximum day demand plus fire flow for the
proposed development is 1745 gpm. The minimum residual pressure
experience for the worst-case 1500 gpm fire flow event was 79 psi with an
estimated HGL of 525 feet at the modeled fire flow test hydrant on Imperial
Highway The following table summarizes the MDD plus Fire Flow events:

Table 5 - Summary of Worst Case Fire Flow Model Runs

Fire Flow
Node

Node
Elevation

MDD+FF
at Node Node  HGL Residual

Pressure

Max Day Demand + 1500 gpm Fire Flow
J-52 365 ft 1500 gpm 547 ft 79 psi
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14. The static pressures in the proposed project are generally greater than 80
psi. All domestic water meters will require individual pressure reduction
devices to reduce the pressure to a maximum of 80 psi for each dwelling unit
within the project site

We sincerely trust these calculations will provide sufficient evidence that the
proposed water system is adequate for the proposed Tentative Tract 17845. Please
contact me at (949) 458-5437 or John Gass  at (949) 768-2579  if you have any
questions.

klo:
Enclosures
W.O. 0252-093X
F:\0766\Engineering\SY_Sewer&Water Calcs\Water Calc\WT_REPORT_Letterhead_klo stamp.doc
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ADD DUTY FACTOR (GPD/ACRE) MAX DAY 2.2 *ADD gpm
LOW DENSITY RESIDENTIAL 1700 PEAK HOUR 3.3 *ADD gpm
HIGH DENSITY RESIDENTIAL 3000
OPEN SPACE 500
COMMERCIAL 2200

PUBLIC FACILITY 2500

NODE
NUMBER

COMMERCIAL
ACERAGE

SINGLE-
FAMILY

ACERAGE

MULTI-
FAMILY

ACERAGE
REC AREA
ACERAGE

OPEN
SPACE

ACERAGE
ADD

(GPD)
ADD

(gpm)

MAX DAY
DEMAND

(gpm)

PEAK
HOUR

DEMAND
(gpm)

STATIC
DEMAND

(gp,)
8 3.50 8750 6.1 13.4 20.1 0.0
9 0 0.0 0.0 0.0 0.0

10 6.20 3.60 12340 8.6 18.9 28.3 0.0
11 0.22 110 0.1 0.2 0.3 0.0
12 0 0.0 0.0 0.0 0.0
13 1.80 2.40 4260 3.0 6.5 9.8 0.0
14 7.40 12580 8.7 19.2 28.8 0.0
15 2.80 0.20 0.30 5410 3.8 8.3 12.4 0.0
16 2.10 1050 0.7 1.6 2.4 0.0
17 2.40 1200 0.8 1.8 2.8 0.0
18 4.70 7.40 11690 8.1 17.9 26.8 0.0
19 2.30 3910 2.7 6.0 9.0 0.0
20 25.00 12500 8.7 19.1 28.6 0.0
21 0 0.0 0.0 0.0 0.0
22 0 0.0 0.0 0.0 0.0
23 2.40 7200 5.0 11.0 16.5 0.0
24 0 0.0 0.0 0.0 0.0
25 2.80 8400 5.8 12.8 19.3 0.0
26 0 0.0 0.0 0.0 0.0
27 4.50 2.90 14950 10.4 22.8 34.3 0.0
28 0 0.0 0.0 0.0 0.0
29 0 0.0 0.0 0.0 0.0
30 0 0.0 0.0 0.0 0.0
31 0 0.0 0.0 0.0 0.0
32 0 0.0 0.0 0.0 0.0
33 0 0.0 0.0 0.0 0.0
34 0 0.0 0.0 0.0 0.0
35 0 0.0 0.0 0.0 0.0
37 3.90 5.30 9280 6.4 14.2 21.3 0.0
38 1.00 0.40 1900 1.3 2.9 4.4 0.0
39 2.90 0.40 5130 3.6 7.8 11.8 0.0
40 1.50 0.50 2800 1.9 4.3 6.4 0.0
41 0 0.0 0.0 0.0 0.0
42 0 0.0 0.0 0.0 0.0
43 0 0.0 0.0 0.0 0.0
44 2.80 0.80 5160 3.6 7.9 11.8 0.0
45 0 0.0 0.0 0.0 0.0
46 2.30 1.10 4460 3.1 6.8 10.2 0.0
47 2.90 1.90 5880 4.1 9.0 13.5 0.0
48 3.40 1700 1.2 2.6 3.9 0.0
49 4.70 0.20 8430 5.9 12.9 19.3 0.0
50 22.00 11000 7.6 16.8 25.2 0.0
51 0 0.0 0.0 0.0 0.0
52 0 0.0 0.0 0.0 0.0
53 0 0.0 0.0 0.0 0.0
54 0 0.0 0.0 0.0 0.0
55 0 0.0 0.0 0.0 0.0
56 0 0.0 0.0 0.0 0.0

TOTALS: 111.2 244.6 366.9



TTM 17845 -Westridge
Scenario: Static

FlexTable: Junction Table

Label
Elevation

(ft)
Demand

(gpm)
Hydraulic Grade

(ft)
Pressure

(psi)

296 0 540 106

J-9 280 0 540 112

J-10 253 0 540 124

J-11 223 0 539 137

J-12 225 0 538 136

J-13 297 0 540 105

J-14 271 0 540 116

J-15 260 0 540 121

J-16 280 0 540 112
J-17 299 0 540 104
J-18 250 0 539 125
J-19 289 0 539 109
J-20 224 0 539 137
J-21 197 0 539 148
J-22 205 0 539 145
J-23 215 0 539 140
J-24 227 0 539 135
J-25 223 0 539 137
J-26 221 0 539 138
J-27 222 0 539 137
J-28 218 0 538 139
J-29 229 0 538 134
J-30 231 0 538 133
J-31 253 0 538 123
J-32 241 0 538 129
J-33 241 0 548 133
J-34 315 0 548 101
J-35 316 0 548 100
J-37 359 0 546 81
J-38 360 0 546 81
J-39 341 0 546 89
J-40 323 0 546 96
J-41 321 0 546 97
J-42 330 0 546 93
J-43 349 0 546 85
J-44 334 0 546 92
J-45 335 0 546 91
J-46 315 0 545 100

9/7/2016

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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TTM 17845 -Westridge
Scenario: Static

FlexTable: Junction Table

Label
Elevation

(ft)
Demand

(gpm)
Hydraulic Grade

(ft)
Pressure

(psi)

J-47 320 0 544 97
J-48 306 0 544 103
J-49 282 0 543 113
J-50 290 0 543 110
J-51 312 0 546 101
J-52 365 0 548 79
J-53 239 0 538 129
J-54 238 0 538 130
J-55 292 0 540 107
J-56 400 0 548 64

9/7/2016
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27 Siemon Company Drive Suite 200 W

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

Bentley WaterCAD V8i
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TTM 17845 -Westridge
Scenario: MDD+1500 gpm FF

FlexTable: Junction Table

Label
Elevation

(ft)
Demand

(gpm)
Hydraulic Grade

(ft)
Pressure

(psi)

J-8 296 13 527 100

J-9 280 0 527 107

J-10 253 19 528 119

J-11 223 0 527 131

J-12 225 0 525 130

J-13 297 7 527 100

J-14 271 19 527 111

J-15 260 8 527 116

J-16 280 2 527 107
J-17 299 2 527 99
J-18 250 18 526 120
J-19 289 6 526 103
J-20 224 19 526 131
J-21 197 0 526 142
J-22 205 0 526 139
J-23 215 11 526 135
J-24 227 0 526 129
J-25 223 13 526 131
J-26 221 0 526 132
J-27 222 23 526 132
J-28 218 0 525 133
J-29 229 0 525 128
J-30 231 0 525 127
J-31 253 0 525 118
J-32 241 0 525 123
J-33 241 0 547 132
J-34 315 0 547 100
J-35 316 0 547 100
J-37 359 14 543 80
J-38 360 3 543 79
J-39 341 8 541 87
J-40 323 4 541 94
J-41 321 0 540 95
J-42 330 0 541 91
J-43 349 0 541 83
J-44 334 8 540 89
J-45 335 0 540 89
J-46 315 7 540 97

9/7/2016

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
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TTM 17845 -Westridge
Scenario: MDD+1500 gpm FF

FlexTable: Junction Table

Label
Elevation

(ft)
Demand

(gpm)
Hydraulic Grade

(ft)
Pressure

(psi)

J-47 320 9 537 94
J-48 306 3 536 99
J-49 282 13 534 109
J-50 290 17 534 106
J-51 312 0 540 99
J-52 365 1500 547 79
J-53 239 0 525 124
J-54 238 0 525 124
J-55 292 0 527 102
J-56 400 0 547 64
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27 Siemon Company Drive Suite 200 W
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TTM 17845 -Westridge
Scenario: MDD+1500 gpm 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-11 8 245 J-8 J-9 140 111 0.7 527.2 527.2 0.1

P-12 8 420 J-9 J-10 140 239 1.5 527.2 527.7 0.5

P-13 8 717 J-10 J-11 140 256 1.6 527.7 526.8 0.9

P-14 8 1056 J-11 J-12 140 256 1.6 526.8 525.4 1.4

P-15 8 546 J-13 J-14 140 7 0.0 527.1 527.1 0.0

P-16 8 243 J-14 J-15 140 68 0.4 527.1 527.0 0.0

P-17 8 601 J-16 J-14 140 2 0.0 527.1 527.1 0.0

P-19 8 567 J-9 J-15 140 129 0.8 527.2 527.0 0.2

P-20 8 1027 J-15 J-18 140 188 1.2 527.0 526.3 0.7

P-21 8 444 J-18 J-19 140 6 0.0 526.3 526.3 0.0

P-22 8 439 J-18 J-20 140 164 1.1 526.3 526.1 0.3
P-23 8 602 J-20 J-21 140 54 0.4 526.1 526.0 0.0
P-24 8 892 J-21 J-22 140 54 0.4 526.0 525.9 0.1
P-25 8 567 J-22 J-23 140 45 0.3 525.9 526.0 0.0
P-26 8 191 J-23 J-24 140 56 0.4 526.0 526.0 0.0
P-27 8 354 J-24 J-25 140 31 0.2 526.0 526.0 0.0
P-28 8 501 J-25 J-26 140 44 0.3 526.0 526.0 0.0
P-29 8 163 J-26 J-20 140 91 0.6 526.0 526.1 0.0
P-30 8 587 J-24 J-27 140 24 0.2 526.0 526.0 0.0
P-31 8 441 J-27 J-26 140 47 0.3 526.0 526.0 0.0
P-32 8 2144 J-22 J-28 140 99 0.6 525.9 525.5 0.5
P-33 12 884 J-28 J-12 140 99 0.3 525.5 525.4 0.0
P-34 12 628 J-12 J-29 140 355 1.0 525.4 525.2 0.2
P-35 8 486 J-29 J-30 140 68 0.4 525.2 525.2 0.1
P-36 8 1267 J-30 J-31 140 68 0.4 525.2 525.1 0.1
P-37 10 421 J-31 J-32 140 68 0.3 525.1 525.0 0.0
P-38 12 31 J-32 J-33 140 0 0.0 525.0 547.1 0.0
P-39 20 1384 J-33 J-34 140 0 0.0 547.1 547.1 0.0
P-40 12 65 J-34 J-35 140 0 0.0 547.1 547.1 0.0
P-41 8 855 J-35 J-52 140 0 0.0 547.1 547.1 0.0
P-42 8 708 J-52 J-37 140 600 3.8 547.1 542.7 4.4
P-43 8 103 J-37 J-38 140 3 0.0 542.7 542.7 0.0
P-44 8 307 J-37 J-39 140 583 3.7 542.7 540.9 1.8
P-45 8 278 J-39 J-40 140 255 1.6 540.9 540.6 0.4
P-46 8 47 J-40 J-41 140 250 1.6 540.6 540.5 0.1

9/7/2016

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
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TTM 17845 -Westridge
Scenario: MDD+1500 gpm 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-48 8 220 J-42 J-40 140 0 0.0 540.6 540.6 0.0
P-49 8 397 J-43 J-39 140 0 0.0 540.9 540.9 0.0
P-50 8 250 J-39 J-44 140 320 2.0 540.9 540.4 0.5
P-51 8 210 J-44 J-45 140 0 0.0 540.4 540.4 0.0
P-52 8 280 J-44 J-46 140 312 2.0 540.4 539.9 0.5
P-53 8 532 J-46 J-47 140 556 3.6 539.9 537.0 2.9
P-54 8 261 J-47 J-48 140 547 3.5 537.0 535.7 1.4
P-55 8 312 J-48 J-49 140 544 3.5 535.7 534.1 1.6
P-56 12 641 J-49 J-50 140 17 0.1 534.1 534.1 0.0
P-57 8 1369 J-49 J-10 140 515 3.3 534.1 527.7 6.4
P-58 8 162 J-41 J-51 140 250 1.6 540.5 540.3 0.2
P-59 8 322 J-51 J-46 140 250 1.6 540.3 539.9 0.4
P-61 12 124 J-32 J-53 140 68 0.2 525.0 525.0 0.0
P-62 12 302 J-53 J-54 140 68 0.2 525.0 525.0 0.0
P-63 12 962 J-54 J-29 140 288 0.8 525.0 525.2 0.2
P-64 8 11 R-3 J-54 140 355 2.3 525.0 525.0 0.0
P-65 8 382 J-14 J-55 140 95 0.6 527.1 527.1 0.1
P-66 8 179 J-55 J-17 140 2 0.0 527.1 527.1 0.0
P-67 8 144 J-55 J-8 140 97 0.6 527.1 527.2 0.0
P-68 8 15 R-4 J-52 140 2,100 13.4 548.0 547.1 0.9
P-70 12 1063 J-56 J-52 140 0 0.0 547.1 547.1 0.0
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27 Siemon Company Drive Suite 200 W

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

Bentley WaterCAD V8i
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TTM 17845 -Westridge
Scenario: MDD+1500 gpm FF

FlexTable: Reservoir Table

Label Elevation
(ft)

Flow
(Out net)

(gpm)

Hydraulic Grade
(ft)

R-3 525 355 525.0

R-4 548 2100 548.0
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TTM 17845 -Westridge
Scenario: Peak Hour Demand

FlexTable: Junction Table

Label
Elevation

(ft)
Demand

(gpm)
Hydraulic Grade

(ft)
Pressure

(psi)

J-8 296 20 537 104

J-9 280 0 537 111

J-10 253 28 538 123

J-11 223 0 537 136

J-12 225 0 537 135

J-13 297 10 537 104

J-14 271 29 537 115

J-15 260 12 537 120

J-16 280 2 537 111
J-17 299 3 537 103
J-18 250 27 537 124
J-19 289 9 537 108
J-20 224 29 537 136
J-21 197 0 537 147
J-22 205 0 537 144
J-23 215 17 537 139
J-24 227 0 537 134
J-25 223 19 537 136
J-26 221 0 537 137
J-27 222 34 537 136
J-28 218 0 537 138
J-29 229 0 537 133
J-30 231 0 537 132
J-31 253 0 537 123
J-32 241 0 537 128
J-33 241 0 548 133
J-34 315 0 548 101
J-35 316 0 548 100
J-37 359 21 545 81
J-38 360 4 545 80
J-39 341 12 544 88
J-40 323 6 544 96
J-41 321 0 544 97
J-42 330 0 544 93
J-43 349 0 544 84
J-44 334 12 544 91
J-45 335 0 544 90
J-46 315 10 544 99
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TTM 17845 -Westridge
Scenario: Peak Hour Demand

FlexTable: Junction Table

Label
Elevation

(ft)
Demand

(gpm)
Hydraulic Grade

(ft)
Pressure

(psi)

J-47 320 14 542 96
J-48 306 4 541 102
J-49 282 19 541 112
J-50 290 25 541 108
J-51 312 0 544 100
J-52 365 0 548 79
J-53 239 0 537 129
J-54 238 0 537 129
J-55 292 0 537 106
J-56 400 0 548 64
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TTM 17845 -Westridge
Scenario: Peak Hour Demand

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-11 8 245 J-8 J-9 140 89 0.6 537.3 537.4 0.0

P-12 8 420 J-9 J-10 140 180 1.2 537.4 537.7 0.3

P-13 8 717 J-10 J-11 140 127 0.8 537.7 537.4 0.3

P-14 8 1056 J-11 J-12 140 127 0.8 537.4 537.0 0.4

P-15 8 546 J-13 J-14 140 10 0.1 537.3 537.3 0.0

P-16 8 243 J-14 J-15 140 26 0.2 537.3 537.3 0.0

P-17 8 601 J-16 J-14 140 2 0.0 537.3 537.3 0.0

P-19 8 567 J-9 J-15 140 90 0.6 537.4 537.3 0.1

P-20 8 1027 J-15 J-18 140 104 0.7 537.3 537.0 0.3

P-21 8 444 J-18 J-19 140 9 0.1 537.0 537.0 0.0

P-22 8 439 J-18 J-20 140 68 0.4 537.0 537.0 0.1
P-23 8 602 J-20 J-21 140 3 0.0 537.0 537.0 0.0
P-24 8 892 J-21 J-22 140 3 0.0 537.0 537.0 0.0
P-25 8 567 J-22 J-23 140 28 0.2 537.0 537.0 0.0
P-26 8 191 J-23 J-24 140 11 0.1 537.0 537.0 0.0
P-27 8 354 J-24 J-25 140 1 0.0 537.0 537.0 0.0
P-28 8 501 J-25 J-26 140 18 0.1 537.0 537.0 0.0
P-29 8 163 J-26 J-20 140 42 0.3 537.0 537.0 0.0
P-30 8 587 J-24 J-27 140 11 0.1 537.0 537.0 0.0
P-31 8 441 J-27 J-26 140 24 0.2 537.0 537.0 0.0
P-32 8 2144 J-22 J-28 140 31 0.2 537.0 537.0 0.1
P-33 12 884 J-28 J-12 140 31 0.1 537.0 537.0 0.0
P-34 12 628 J-12 J-29 140 96 0.3 537.0 537.0 0.0
P-35 8 486 J-29 J-30 140 18 0.1 537.0 537.0 0.0
P-36 8 1267 J-30 J-31 140 18 0.1 537.0 537.0 0.0
P-37 10 421 J-31 J-32 140 18 0.1 537.0 537.0 0.0
P-38 12 31 J-32 J-33 140 0 0.0 537.0 547.9 0.0
P-39 20 1384 J-33 J-34 140 0 0.0 547.9 547.9 0.0
P-40 12 65 J-34 J-35 140 0 0.0 547.9 547.9 0.0
P-41 8 855 J-35 J-52 140 0 0.0 547.9 547.9 0.0
P-42 8 708 J-52 J-37 140 463 3.0 547.9 545.2 2.7
P-43 8 103 J-37 J-38 140 4 0.0 545.2 545.2 0.0
P-44 8 307 J-37 J-39 140 438 2.8 545.2 544.2 1.1
P-45 8 278 J-39 J-40 140 188 1.2 544.2 544.0 0.2
P-46 8 47 J-40 J-41 140 182 1.2 544.0 543.9 0.0
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TTM 17845 -Westridge
Scenario: Peak Hour Demand

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-48 8 220 J-42 J-40 140 0 0.0 544.0 544.0 0.0
P-49 8 397 J-43 J-39 140 0 0.0 544.2 544.2 0.0
P-50 8 250 J-39 J-44 140 238 1.5 544.2 543.9 0.3
P-51 8 210 J-44 J-45 140 0 0.0 543.9 543.9 0.0
P-52 8 280 J-44 J-46 140 226 1.4 543.9 543.6 0.3
P-53 8 532 J-46 J-47 140 397 2.5 543.6 542.1 1.5
P-54 8 261 J-47 J-48 140 384 2.5 542.1 541.4 0.7
P-55 8 312 J-48 J-49 140 380 2.4 541.4 540.5 0.8
P-56 12 641 J-49 J-50 140 25 0.1 540.5 540.5 0.0
P-57 8 1369 J-49 J-10 140 336 2.1 540.5 537.7 2.9
P-58 8 162 J-41 J-51 140 182 1.2 543.9 543.8 0.1
P-59 8 322 J-51 J-46 140 182 1.2 543.8 543.6 0.2
P-61 12 124 J-32 J-53 140 18 0.1 537.0 537.0 0.0
P-62 12 302 J-53 J-54 140 18 0.1 537.0 537.0 0.0
P-63 12 962 J-54 J-29 140 78 0.2 537.0 537.0 0.0
P-64 8 11 R-3 J-54 140 96 0.6 537.0 537.0 0.0
P-65 8 382 J-14 J-55 140 67 0.4 537.3 537.3 0.0
P-66 8 179 J-55 J-17 140 3 0.0 537.3 537.3 0.0
P-67 8 144 J-55 J-8 140 69 0.4 537.3 537.3 0.0
P-68 8 15 R-4 J-52 140 463 3.0 548.0 547.9 0.1
P-70 12 1063 J-56 J-52 140 0 0.0 547.9 547.9 0.0
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TTM 17845 -Westridge
Scenario: Peak Hour Demand

FlexTable: Reservoir Table

Label Elevation
(ft)

Flow
(Out net)

(gpm)

Hydraulic Grade
(ft)

R-3 537 96 537.0

R-4 548 463 548.0
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Description

Static

Peak Hour

MDD+ FF

*

**

Orifice Dia 2.5 in.
Static Pressure 130 psi 300 feet
Residual Pressure 126 psi 291 feet
Pitot Reading 72 psi
Observed Flow 1,424 gpm
Test Elevation 238 feet

Affinity Equations:

•

•

•

•

QF

K

Affinity Constant: (Using Flow Test Values)

K = 435

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

HGL Calculation Based on Hydrant Test on Imperial Hwy (West of Idaho St)

Desired Flow  QF

(gpm)
Dynamic Loss HF

(feet)*
Available HGLF

(feet)**
Test Run

0 0.00 538 1

367 0.73 537 2

HR
^0.54 QR is Test Flow

1,745 13.08 525 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:\0766\Engineering\SY_Sewer & Water Calcs\Water Calc\
Hydrant Test HGL.xls
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Provo  Engineering

22931 Savi Ranch Pkwy, Yorba Linda, CA 92887

714-393-3877

email: info-at-socalflowtest.com

Hydrant Flow Test Report

Project Westridge Golf Course   -   Hunsaker WO# 0252-93X Test date 5/7/15

Address 1201-1301 W, Imperial Hwy (West of Idaho St) Test time 08:40

City La Habra State CA File no. T-631

Test hydrant location Second hydrant west of Idaho Street on north side of Imperial Hwy

Hydr # na Elev (ft +/-) Grade

Flow hydrant location First hydrant west of Idaho Street on north side of Imperial Hwy

Hydr # na Elev (ft +/-) Grade

   

Static Pressure 130 PSI Report Date 5/7/15

Outlet C-value Diam Pitot Volume

A 0.9 2.0 0 PSI 0  GPM

B 0.9 2.5 72 PSI 1424  GPM

C 0.9 3.0 0 PSI 0  GPM

D 0.83 4.0 0 PSI 0  GPM

Residual Pressure 126 PSI at an observed volume of 1424  GPM

Projected  Pressure 20 PSI calculates to a volume of 8525  GPM

Although the results are accurate for the date and time given, they may not accurately reflect higher

or lower readings  which vary due to seasonal conditions and time of day.

Symbols

= Test hydrant

Test by: George Provencher = Flow hydrant

Witness Steve Garcia

Water Tech V

City of La Habra Public Works

Client Katie O'Connor

Hunsaker and Associates

3 Hughes

Irvine, CA 92618

cc: Sgarcia-at-LaHabraCA.gov

Koconnor-at-hunsaker.com

Per NFPA 24-10, Table C.4.10.1(a), note 1, Q=29.84 x c(d)2 (p)0.5

Per NFPA 24-10, Paragraph C.4.10.2, Q
r
 = Q

f
 x (h

r
/h

f
)0.54

North

F

T

T F
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