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PRELIMINARY WATER DESIGN MEMORANDUM

To: Erwin Architecture & Development
From: Andrew Baird, P.E.

Kimley-Horn and Associates, Inc.
Date: March 29, 2022

Subject:  Arabella Spa

BACKGROUND

This Preliminary Water Design Memorandum for the Arabella Spa has been prepared to address the
water system requirements outlined in the City of Sedona — Design, Review, Engineering and
Administrative Manual (SDEM), Arizona Water Company (AWC) and Arizona Department of
Environmental Quality (ADEQ). The main purposes of this memo are the following:

o |lllustrate compliance with the SDEM and ADEQ.
e Establish water demand and fire flow criteria for design.
e Establish the feasibility of the development of the site.

The project site (Site) is located along Sombart Ln. east of State Route 179. The Site is bounded to
the north by property that is zoned commercial but is currently being utilized as parking for
trailheads, east by a hotel complex, south by single family residential properties, and the west by
property zoned open space and Coconino National Forest. The Site is located within the City of
Sedona, Section 21, Township 4 South, Range 03 East. The Site consists of parcel 401-22-034B
approximately 7.0 acres. See Appendix A for the Location Map and Vicinity Map, respectively.

As part of this project, a new spa will be constructed, including four buildings, a walking path, and
utilities to service the site. The water system design will include the future additions, and the
infrastructure designed with the design accounts for the ultimate condition of the Site.

METHODOLOGY

The water system serving the Arabella Spa Site has been modeled using WaterCAD, developed using
the Haestad Method. The program utilizes the fluid mechanic head loss theory known as the Hazen-
Williams method. This is the generally accepted method used to evaluate water distribution
systems.

EXISTING WATER SYSTEM
An existing 8-inch DIP water line is located near the northwest corner of the existing hotel building
in Sombart Lane. Hydrants are located west and north of the site in Sombart Lane.

FIRE FLOW TEST

A Fire Hydrant Flow Test was conducted in order to determine capacity of the existing infrastructure
to service the proposed development. Residual and static pressures were obtained from a flow test
preformed on the fire hydrant near the site, west of the project site in Sombart Lane, by Arizona

kimley-horn.com 201 North Montezuma Street, Suite 206, Prescott, AZ 86301 928-458-7121



Kimley»Horn Page 2

Water Company (see Appendix C for flow text results). The residual and static pressures from the
flow test are included in Table 2.

Table 1: Fire Hydrant Flow Rate Test Results

Hydrant Flow Test Calculated Maximum
Static Residual Minimum
Pressure (psi) Flow (gpm) Pressure (psi) Flow (gpm) Pressure (psi)
120 1060 65 1464 20

From the static and residual pressures obtained, the maximum operating flow was found to be
1,464 GPM at 20 psi. The computer model geometry was then constructed based on the existing
water infrastructure using a reservoir and pump and then calibrated to the flow test. This
calibration ensures that the actual infrastructure characteristics (flow, pressure) are simulated by
the computer model. The proposed water infrastructure was then incorporated into the calibrated
water model. This procedure was followed in order to provide the baseline hydraulics which
represent actual field conditions at the time of the Fire Hydrant Flow Test.

PROPOSED WATER SYSTEM

An 8-inch DIP water main extension is proposed in Sombart Lane to provide domestic and fire
service to the site. A 6” PVC domestic service line is proposed which will tie into the 8” water line
near the entrance to Arabella. A proposed hydrant will be placed at the northwest corner of the site
next to domestic service connection and will connect to the 8” main separately. The domestic
service throughout the site will be treated as private and will not require an easement.

FIRE FLOW DEMAND

The proposed PDAB is a Construction Type I-B. The required fire flow per building was determined
using the 2012 International Fire Code as adopted by City of Sedona and is based on construction
type, building square footage, and provision of an approved sprinkler system. The City of Sedona
allows for a maximum 75% reduction of the required fire flow for building provided that the building
is equipped with an interior fire suppression sprinkler system to an absolute minimum of 1,500gpm.
The minimum fire flow requirements for the proposed buildings are shown in Table 3. Table 3 also
shows the required building fire flow based upon a maximum fire flow reduction of 75% allowed.

Table 2: Design Criteria for Public Water Infrastructure

Building
Construction Building Required Fire Required Fire
Building Type! Area’ (ft?) Flow? (gpm) Reduction® Flow* (gpm)
1 I-B 16859 1500 1500
2 I-B 524 1500 1500
3 I-B 1915 1500 1500
4 I-B 1304 1500 1500

Construction Type based on IBC

2Areas based on Site Plan (Appendix A)

3Fire flow requirements per Sedona Fire District use of 2012 International Fire Code. Maximum
reduction = 75% *“Minimum Fire Flow Requirement of 1,500 gpm per 2006 IFC
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WATER ANALYSIS AND RESULTS

The Average Daily Demand, Maximum Daily Demand, and Maximum Day Demand plus Fire Flow
Demand analyses were performed, for the development, to evaluate the proposed water
infrastructure. The system was analyzed to ensure that the existing and proposed public water
infrastructure meets the following criteria as set forth in the DSM and EDP.

Page 3

Table 3: Design Criteria for Public Water Infrastructure

Scenario Criteria Constraint
Max Day + Fi

axbay e Minimum Pressure 20 psi
Flow
Max Day Maximum Velocity 5 fps

The fire flow demand of 1,500 GPM was applied at the proposed fire hydrant and an assumed
demand of 30 GPM was added at the Building 4 connection as a demand flow for a fire suppression
system at the highest building. The minimum PSI was recorded at each node. These flows were
determined based on the assumption that one building requires fire suppression at a time and the
hydrant requires full flow.

As previously discussed, Maximum Day Demand plus Fire Flow Demand analyses were performed
for the existing adjacent off-site water infrastructure and the proposed on-site water system. See
Appendix D for the proposed system’s Water Model Schematics and Results. A summary of the
water analysis results for the public distribution main is tabulated below:

Table 4: Fire Flow and Maximum Daily Demand Water Model Result Summary

Criteria Constraint Max Day + FF

Minimum System . .

Pressure 20 psi 20 psi

Maximum Velocity | 5 fps Yes*
RECOMMENDATION

The proposed on-site water system and the existing, adjacent off-site public water infrastructure, as
outlined by this analysis, is adequate and is sufficient to meet the required domestic water demand
and fire flow demand for the proposed PD Administration Building/Public Safety Answering Point
Facility project.
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Appendix A — Site Location Map
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Appendix B— Proposed Water System
Layout
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Appendix C— Water Demand Flows/Fire
Flow Test Results
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From: Casey Goff <cgoff@azwater.com>

Sent: Thursday, September 30, 2021 7:51 AM
To: Warne, James

Subject: Arabella Hydrant Flows

Attachments: Scan2021-09-30_075026.pdf

James,

Here are the hydrant flows for the surrounding fire hydrants at Arabella. These flows are somewhat old
so if you need updated information, please let me know and we can schedule some flow tests. Also, see
the attached portion of the % section map for reference.

FH 125 Static— 110 psi
Kinetic — 65 psi
GPM - 1060

FH 179 Static— 120 psi
Kinetic— 110 psi
GPM -1379

FH 181 Static— 120 psi
Kinetic — 108 psi
GPM -1379

| hope this information helps.

Thanks,

Casey Goff | Arizona Water Company
Distribution Superintendent

Verde Valley Division

65 Coffeepot Dr. Ste #7 | Sedona, AZ 86336

D: 928-282-7092 ext 4102 | cgoff@azwater.com
Visit us at www.azwater.com

Electronic File Disclaimer: This e-mail and any attachments may contain privileged and confidential information for the sole use of the
intended recipient(s). Arizona Water Company makes no guarantees nor warrants the accuracy or completeness of any of the information
contained in these files, as recipients should verify all information. If you have received this correspondence in error, please notify the
sender immediately by e-mail and permanently delete this message and any attachments from your computer.

Map Disclaimer: This map is for general reference only. It does not replace a land survey and Arizona Water Company does not guarantee
its thematic or spatial accuracy.
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Design Water Demand Calculations
i N . Avg. Day Avg. Day *Max. Day *Max. Day
Building Use Water Demand Rate Demand Criteria Water Design Demand Demand Demand Demand
Flow [GPD] [GPD] lgpm] [GPD] lgpm]
gpd unit No. unit ap op
24 EMPLOYEE 20 EMPLOYEE 480
7 MEAL 200 MEAL 1400
Resturant 2 MEAL 200 MEAL 400
Building 1 2 MEAL 200 MEAL 400 8460 5.88 15228 10.58
1 CUSTOMER 100 CUSTOMER 100
Restroom 240 TOILET 10 TOILET 2400
Shower 200 SHOWER 14 SHOWER 2800
Laundry: 3 Units 50 [WASH CYCLE 3 WASH CYCLE 450
Pool 30 PERSON 1 BAY 30
Building 2 Pool 30 POOL 1 POOL 30 30 0.02 54 0.04
Pool 30 POOL 1 POOL 30
Building 3 Steam Room 60 DAY 1 DAY 60 690 0.48 1242 0.86
Shower 200 SHOWER 3 SHOWER 600
Outdoor Kitchen 20 EMPLOYEE 6 EMPLOYEE 120
Kitchen Waste 6 MEAL 25 MEAL 150
Garbage Disposal 1 MEAL 25 MEAL 25
Building4  |Kitchen waster 2 MEAL 25 MEAL 50 985 0.68 1773 123
Disposal Service
Restroom 240 TOILET 2 TOILET 480
Pool 30 POOL 2 POOL 60
Outdoor Bar 2 CUSTOMER 50 CUSTOMER 100
Pool (Nextto 15, 30 POOL 1 POOL 30 30 0.02 54 0.04
Building 3)
Total 10,195 7.08 18,351 12.74
2/10/2022
K:\PRS_Roadway\291659000 - Arabella Spa\Engineering\Water\Calculations\2021-02-09_Water Demand Analysis.xls
KHA Project No. 091885002 lofl
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Appendix D- Water Model Results
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Water Analysis - Max Day Plus Fire Flow.wtg Bentley Systems, Inc. Haestad Methods Solution Center [10.03.01.08]

2/10/2022 27 Siemon Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



FlexTable: Junction

Table - Average Day

1D Label Elevation Demand Hydraulic Grade Pressure
(f (gpm) (f (psi)
30]J1 4,225.00 0 4,509.90 123
311J-2 4,227.00 0 4,509.90 122
331J-3 4,230.00 0 4,509.90 121
351J4 4,230.00 0 4,509.90 121
37135 4,231.00 0 4,509.90 121
391J-6 4,330.00 0 4,509.89 78
41 | J-7 4,337.00 0 4,509.89 75
60 [ J-8 4,346.00 0 4,509.89 71
62 [ J-9 4,346.00 0 4,509.89 71
64 [ J-10 4,347.00 0 4,509.89 70
66 [ J-11 4,365.00 0 4,509.89 63
68 [ J-12 4,357.80 7 4,509.89 66
70 [ J-13 4,369.50 0 4,509.89 61
711 J-14 4,371.30 0 4,509.89 60
72 | J-15 4,385.40 0 4,509.89 54
73 | J-16 4,393.90 1 4,509.88 50
74 1 J-17 4,373.30 0 4,509.89 59
75 [ J-18 4,374.00 0 4,509.89 59
76 [ J-19 4,374.30 0 4,509.89 59
77 | J-20 4,374.10 0 4,509.89 59
78 [ J-21 4,377.40 0 4,509.89 57
82 | J-22 4,385.40 0 4,509.89 54
90 [ J-23 4,360.60 7 4,509.86 65
Bentley Systems, Inc. Haestad Methods Solution
Water Analysis - Average Day.wtg Center

2/10/2022

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

WaterCAD
[10.03.01.08]
Page 1 of 1



FlexTable: Pipe Table - Average Day

Water Analysis - Average Day.wtg

2/10/2022

Bentley Systems, Inc. Haestad Methods Solution

Center

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

1D Label Length (Scaled) Start Node Stop Node Diameter
(ft) (in)

32| P-1 521 J-1 J-2 16.0
34| P-2 167 | J-2 J-3 16.0
36 | P-3 67 | J-3 J-4 16.0
38| P-4 58 | J-4 J-5 16.0
40 | P-5 286 | J-4 J-6 8.0
42 | P-6 125 | J-6 J-7 8.0
47 | P-7 24 1 J-2 H-1 6.0
48 | P-8 23 |J-3 H-2 6.0
49 | P-9 15| J-6 H-3 6.0
54 | P-10 26 | J-5 PMP-1 16.0
55| P-11 25 | PMP-1 R-1 16.0
56 | P-12 22 1J-1 PMP-2 16.0
57 | P-13 33 | PMP-2 R-2 16.0
61 | P-14 451 | J-7 J-8 8.0
63 | P-15 7138 J-9 8.0
65 | P-16 8(J9 J-10 8.0
67 | P-17 16 | J-9 J-11 8.0
69 | P-18 81| J-8 J-12 6.0
79 | P-19 86 | J-12 J-13 6.0
80 | P-20 14 | J-13 J-14 6.0
81 | P-21 81| J-14 J-15 6.0
83 [ P-22 9 |J-15 J-22 6.0
84 [ P-23 26 | J-15 J-16 2.0
85 | P-24 45 | J-14 J-17 4.0
86 | P-25 91 | J-17 J-18 4.0
87 | P-26 351 J-18 J-19 4.0
88 | P-27 7 |J-18 J-20 2.0
89 [ P-28 22 | J-13 J-21 2.0
91| P-29 19 | J-12 J-23 2.0

Material Hazen-Williams Minor Loss Flow Velocity Headloss

© Coefficient (gpm) (ft/s) Gradient

(Local) (ft/ft)

Ductile Iron 130.0 0.000 8.81 0.01 0.000
Ductile Iron 130.0 0.000 8.81 0.01 0.000
Ductile Iron 130.0 0.000 8.81 0.01 0.000
Ductile Iron 130.0 0.000 0.00 0.00 0.000
Ductile Iron 110.0 0.000 8.82 0.06 0.000
Ductile Iron 110.0 0.000 8.81 0.06 0.000
Ductile Iron 90.0 0.000 0.00 0.00 0.000
Ductile Iron 90.0 0.000 0.00 0.00 0.000
Ductile Iron 90.0 0.000 0.00 0.00 0.000
Ductile Iron 130.0 0.000 0.00 0.00 0.000
Ductile Iron 130.0 0.000 0.00 0.00 0.000
Ductile Iron 130.0 0.000 -8.81 0.01 0.000
Ductile Iron 130.0 0.000 -8.81 0.01 0.000
Ductile Iron 110.0 0.000 8.81 0.06 0.000
Ductile Iron 110.0 0.000 0.01 0.00 0.000
Ductile Iron 110.0 0.000 0.00 0.00 0.000
Ductile Iron 110.0 0.000 0.00 0.00 0.000

WaterCAD
[10.03.01.08]
Page 1 of 2



FlexTable: Pipe Table

Material Hazen-Williams Minor Loss Flow Velocity Headloss
© Coefficient (gpm) (ft/s) Gradient
(Local) (ft/ft)

pvC 150.0 0.000 8.80 0.10 0.000
pvC 150.0 0.000 1.42 0.02 0.000
pvC 150.0 0.000 1.40 0.02 0.000
pvC 150.0 0.000 0.90 0.01 0.000
pvC 150.0 0.000 0.00 0.00 0.000
pvC 150.0 0.000 0.90 0.09 0.000
pvC 150.0 0.000 0.50 0.01 0.000
pvC 150.0 0.000 0.50 0.01 0.000
pvC 150.0 0.000 0.48 0.01 0.000
pvC 150.0 0.000 0.02 0.00 0.000
pvC 150.0 0.000 0.02 0.00 0.000
pvC 150.0 0.000 7.38 0.75 0.001

Water Analysis - Average Day.wtg

2/10/2022

Bentley Systems, Inc. Haestad Methods Solution

27 Siemon Company Drive Suite 200 W

Center

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

WaterCAD
[10.03.01.08]
Page 2 of 2



FlexTable: Junction

Table - Max Day

1D Label Elevation Demand Hydraulic Grade Pressure
(f (gpm) (f (psi)
30]J1 4,225.00 0.00 4,509.90 123
311J-2 4,227.00 0.00 4,509.90 122
331J-3 4,230.00 0.00 4,509.90 121
351J4 4,230.00 0.00 4,509.90 121
37135 4,231.00 0.00 4,509.90 121
391J-6 4,330.00 0.00 4,509.89 78
41 | J-7 4,337.00 0.00 4,509.89 75
60 [ J-8 4,346.00 0.00 4,509.89 71
62 [ J-9 4,346.00 0.00 4,509.89 71
64 [ J-10 4,347.00 0.00 4,509.89 70
66 [ J-11 4,365.00 0.00 4,509.89 63
68 [ J-12 4,357.80 0.00 4,509.89 66
70 [ J-13 4,369.50 0.00 4,509.88 61
711 J-14 4,371.30 0.00 4,509.88 60
72 | J-15 4,385.40 0.00 4,509.88 54
73 | J-16 4,393.90 1.63 4,509.88 50
74 1 J-17 4,373.30 0.00 4,509.88 59
75 [ J-18 4,374.00 0.00 4,509.88 59
76 [ J-19 4,374.30 0.86 4,509.88 59
77 | J-20 4,374.10 0.04 4,509.88 59
78 [ J-21 4,377.40 0.04 4,509.88 57
82 | J-22 4,385.40 0.00 4,509.88 54
90 [ J-23 4,360.60 13.28 4,509.81 65
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FlexTable: Pipe Table - Max Day

Water Analysis - Max Day.wtg

2/10/2022

Bentley Systems, Inc. Haestad Methods Solution

Center

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

1D Label Length (Scaled) Start Node Stop Node Diameter
(ft) (in)

32| P-1 521 J-1 J-2 16.0
34| P-2 167 | J-2 J-3 16.0
36 | P-3 67 | J-3 J-4 16.0
38| P-4 58 | J-4 J-5 16.0
40 | P-5 286 | J-4 J-6 8.0
42 | P-6 125 | J-6 J-7 8.0
47 | P-7 24 1 J-2 H-1 6.0
48 | P-8 23 |J-3 H-2 6.0
49 | P-9 15| J-6 H-3 6.0
54 | P-10 26 | J-5 PMP-1 16.0
55| P-11 25 | PMP-1 R-1 16.0
56 | P-12 22 1J-1 PMP-2 16.0
57 | P-13 33 | PMP-2 R-2 16.0
61 | P-14 451 | J-7 J-8 8.0
63 | P-15 7138 J-9 8.0
65 | P-16 8(J9 J-10 8.0
67 | P-17 16 | J-9 J-11 6.0
69 | P-18 81| J-8 J-12 6.0
79 | P-19 86 | J-12 J-13 6.0
80 | P-20 14 | J-13 J-14 6.0
81 | P-21 81| J-14 J-15 6.0
83 [ P-22 9 |J-15 J-22 6.0
84 [ P-23 26 | J-15 J-16 2.0
85 | P-24 45 | J-14 J-17 4.0
86 | P-25 91 | J-17 J-18 4.0
87 | P-26 351 J-18 J-19 4.0
88 | P-27 7 |J-18 J-20 2.0
89 [ P-28 22 | J-13 J-21 2.0
91| P-29 19 | J-12 J-23 2.0

Material Hazen-Williams Minor Loss Flow Velocity Headloss

© Coefficient (gpm) (ft/s) Gradient

(Local) (ft/ft)

Ductile Iron 130.0 0.000 15.87 0.03 0.000
Ductile Iron 130.0 0.000 15.87 0.03 0.000
Ductile Iron 130.0 0.000 15.87 0.03 0.000
Ductile Iron 130.0 0.000 0.00 0.00 0.000
Ductile Iron 110.0 0.000 15.87 0.10 0.000
Ductile Iron 110.0 0.000 15.87 0.10 0.000
Ductile Iron 90.0 0.000 0.00 0.00 0.000
Ductile Iron 90.0 0.000 0.00 0.00 0.000
Ductile Iron 90.0 0.000 0.00 0.00 0.000
Ductile Iron 130.0 0.000 0.00 0.00 0.000
Ductile Iron 130.0 0.000 0.00 0.00 0.000
Ductile Iron 130.0 0.000 -15.87 0.03 0.000
Ductile Iron 130.0 0.000 -15.87 0.03 0.000
Ductile Iron 110.0 0.000 15.87 0.10 0.000
Ductile Iron 110.0 0.000 0.01 0.00 0.000
Ductile Iron 110.0 0.000 0.00 0.00 0.000
Ductile Iron 110.0 0.000 0.00 0.00 0.000
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FlexTable: Pipe Table

Material Hazen-Williams Minor Loss Flow Velocity Headloss
© Coefficient (gpm) (ft/s) Gradient
(Local) (ft/ft)

pvC 150.0 0.000 15.85 0.18 0.000
pvC 150.0 0.000 2.57 0.03 0.000
pvC 150.0 0.000 2.53 0.03 0.000
pvC 150.0 0.000 1.63 0.02 0.000
pvC 150.0 0.000 0.00 0.00 0.000
pvC 150.0 0.000 1.63 0.17 0.000
pvC 150.0 0.000 0.90 0.02 0.000
pvC 150.0 0.000 0.90 0.02 0.000
pvC 150.0 0.000 0.86 0.02 0.000
pvC 150.0 0.000 0.04 0.00 0.000
pvC 150.0 0.000 0.04 0.00 0.000
pvC 150.0 0.000 13.28 1.36 0.004

Water Analysis - Max Day.wtg

2/10/2022

Bentley Systems, Inc. Haestad Methods Solution

27 Siemon Company Drive Suite 200 W
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FlexTable: Junction Table
Max Day Plus Fire Flow

Current Time: 0.00 hours

Water Analysis - Max Day Plus Fire Flow.wtg

3/8/2022

1D Label Elevation Demand Hydraulic Grade Pressure

(fo) (gpm) (ft) (psi)
30 J-1 4,225.00 0.00 4,487.72 114
3132 4,227.00 0.00 4,487.70 113
33(3-3 4,230.00 0.00 4,487.63 111
35|34 4,230.00 0.00 4,487.61 111
37135 4,231.00 0.00 4,487.63 111
39 (36 4,330.00 0.00 4,471.67 61
4113-7 4,337.00 0.00 4,464.68 55
60 | J-8 4,346.00 0.00 4,439.56 40
62| J-9 4,346.00 0.00 4,439.17 40
64 | J-10 4,347.00 0.00 4,439.17 40
66 | J-11 4,365.00 1,500.00 4,435.80 31
68 | J-12 4,357.80 0.00 4,439.54 35
70| J-13 4,369.50 0.00 4,439.53 30
71 |(3-14 4,371.30 0.00 4,439.53 30
72 | J-15 4,385.40 0.00 4,439.52 23
73] 3-16 4,393.90 31.63 4,439.00 20
74 | 3-17 4,373.30 0.00 4,439.53 29
751 3-18 4,374.00 0.00 4,439.53 28
76 | J-19 4,374.30 0.86 4,439.53 28
77 | 3-20 4,374.10 0.04 4,439.53 28
78 | J-21 4,377.40 0.04 4,439.53 27
82| 31-22 4,385.40 0.00 4,439.52 23
90 | J-23 4,360.60 13.28 4,439.47 34

Current Time: 1.00 hours

1D Label Elevation Demand Hydraulic Grade Pressure

(fo) (gpm) (fo) (psi)
30 J-1 4,225.00 0.00 4,487.72 114
3132 4,227.00 0.00 4,487.70 113
33(3-3 4,230.00 0.00 4,487.63 111
35|34 4,230.00 0.00 4,487.61 111
37135 4,231.00 0.00 4,487.63 111
39 (36 4,330.00 0.00 4,471.67 61
4113-7 4,337.00 0.00 4,464.68 55
60 | J-8 4,346.00 0.00 4,439.56 40
62| J-9 4,346.00 0.00 4,439.17 40
64 | J-10 4,347.00 0.00 4,439.17 40
66 | J-11 4,365.00 1,500.00 4,435.80 31
68 | J-12 4,357.80 0.00 4,439.54 35
70| J-13 4,369.50 0.00 4,439.53 30
71 |(3-14 4,371.30 0.00 4,439.53 30
72 | J-15 4,385.40 0.00 4,439.52 23
73] 3-16 4,393.90 31.63 4,439.00 20
74 | 3-17 4,373.30 0.00 4,439.53 29
751 3-18 4,374.00 0.00 4,439.53 28
76 | J-19 4,374.30 0.86 4,439.53 28
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FlexTable: Junction Table
Max Day Plus Fire Flow

Current Time: 1.00 hours

1D Label Elevation Demand Hydraulic Grade Pressure
(f (gpm) (f (psi)
77 | J-20 4,374.10 0.04 4,439.53 28
78 | J-21 4,377.40 0.04 4,439.53 27
821 1-22 4,385.40 0.00 4,439.52 23
90 | J-23 4,360.60 13.28 4,439.46 34
Current Time: 2.00 hours
1D Label Elevation Demand Hydraulic Grade Pressure
(f (gpm) (f (psi)
30(J1 4,225.00 0.00 4,487.72 114
3132 4,227.00 0.00 4,487.70 113
33133 4,230.00 0.00 4,487.63 111
35|14 4,230.00 0.00 4,487.61 111
37135 4,231.00 0.00 4,487.63 111
39136 4,330.00 0.00 4,471.67 61
41 | J-7 4,337.00 0.00 4,464.68 55
60 | J-8 4,346.00 0.00 4,439.56 40
62|19 4,346.00 0.00 4,439.17 40
64 | J-10 4,347.00 0.00 4,439.17 40
66 | J-11 4,365.00 1,500.00 4,435.80 31
68 | J-12 4,357.80 0.00 4,439.54 35
70| J-13 4,369.50 0.00 4,439.53 30
7113-14 4,371.30 0.00 4,439.53 30
72| J-15 4,385.40 0.00 4,439.52 23
73] 3-16 4,393.90 31.63 4,439.00 20
74| J-17 4,373.30 0.00 4,439.53 29
7513-18 4,374.00 0.00 4,439.53 28
76| J-19 4,374.30 0.86 4,439.53 28
77 | J-20 4,374.10 0.04 4,439.53 28
78 | J-21 4,377.40 0.04 4,439.53 27
8213-22 4,385.40 0.00 4,439.52 23
90 | J-23 4,360.60 13.28 4,439.47 34
Bentley Systems, Inc. Haestad Methods Solution
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FlexTable: Pipe Table Table
Max Day Plus Fire Flow

Current Time: 0.00 hours

Water Analysis - Max Day Plus Fire Flow.wtg

3/8/2022

Bentley Systems, Inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

1D Label Length (Scaled) Start Node Stop Node Diameter
(ft) (in)

32| P-1 52131 J-2 16.0
34| P-2 167 | J-2 J-3 16.0
36 | P-3 67 | J-3 J-4 16.0
38| P-4 58 (14 J-5 16.0
40 | P-5 286 | J-4 J-6 8.0
42 | P-6 125 J-6 J-7 8.0
47 | P-7 24 ( J-2 H-1 6.0
48 | P-8 2313-3 H-2 6.0
49 | P-9 15136 H-3 6.0
54| P-10 26 | J-5 PMP-1 16.0
55| P-11 25 | PMP-1 R-1 16.0
56 | P-12 22 {J-1 PMP-2 16.0
57 | P-13 33 | PMP-2 R-2 16.0
61 | P-14 451 | J-7 J-8 8.0
63 | P-15 7 (3-8 J-9 8.0
65 | P-16 1339 J-10 8.0
67 | P-17 16 |39 J-11 6.0
69 | P-18 81]3-8 J-12 6.0
79 | P-19 86 [ J-12 J-13 6.0
80 | P-20 14| J-13 J-14 6.0
81 [ P-21 81(J-14 J-15 6.0
83 | P-22 91J-15 J-22 6.0
84 | P-23 26 | J-15 J-16 2.0
85 [ P-24 45 | J-14 J-17 4.0
86 | P-25 91 (J-17 J-18 4.0
87 | P-26 35(3-18 J-19 4.0
88 | P-27 7 | 3-18 J-20 2.0
89 | P-28 22| 3-13 J-21 2.0
91| P-29 19| J-12 J-23 2.0

Material Hazen-Williams Minor Loss Flow Velocity Headloss

C Coefficient (gpm) (ft/s) Gradient

(Local) (ft/ft)

Ductile Iron 130.0 0.000 769.32 1.23 0.000
Ductile Iron 130.0 0.000 769.32 1.23 0.000
Ductile Iron 130.0 0.000 769.32 1.23 0.000
Ductile Iron 130.0 0.000 -776.53 1.24 0.000
Ductile Iron 110.0 0.000 1,545.85 9.87 0.056
Ductile Iron 110.0 0.000 1,545.85 9.87 0.056
Ductile Iron 90.0 0.000 0.00 0.00 0.000
Ductile Iron 90.0 0.000 0.00 0.00 0.000
Ductile Iron 90.0 0.000 0.00 0.00 0.000
Ductile Iron 130.0 0.000 -776.53 1.24 0.000
Ductile Iron 130.0 0.000 -776.53 1.24 0.000
Ductile Iron 130.0 0.000 -769.32 1.23 0.000
Ductile Iron 130.0 0.000 -769.32 1.23 0.000
Ductile Iron 110.0 0.000 1,545.85 9.87 0.056
Ductile Iron 110.0 0.000 1,500.00 9.57 0.053
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FlexTable: Pipe Table Table
Max Day Plus Fire Flow

Current Time: 0.00 hours

Water Analysis - Max Day Plus Fire Flow.wtg

3/8/2022

Bentley Systems,

Inc. Haestad Methods Solution

Center

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

Material Hazen-Williams Minor Loss Flow Velocity Headloss

C Coefficient (gpm) (ft/s) Gradient

(Local) (ft/ft)
Ductile Iron 110.0 0.000 0.00 0.00 0.000
Ductile Iron 110.0 0.000 1,500.00 17.02 0.214
PVC 150.0 0.000 45.85 0.52 0.000
PVC 150.0 0.000 32.57 0.37 0.000
PVC 150.0 0.000 32.53 0.37 0.000
PVC 150.0 0.000 31.63 0.36 0.000
PVC 150.0 0.000 0.00 0.00 0.000
PVC 150.0 0.000 31.63 3.23 0.020
PVC 150.0 0.000 0.90 0.02 0.000
PVC 150.0 0.000 0.90 0.02 0.000
PVC 150.0 0.000 0.86 0.02 0.000
PVC 150.0 0.000 0.04 0.00 0.000
PVC 150.0 0.000 0.04 0.00 0.000
PVC 150.0 0.000 13.28 1.36 0.004

Current Time: 1.00 hours

1D Label Length (Scaled) Start Node Stop Node Diameter

(ft) (in)
32| P-1 5213J-1 J-2 16.0
34| P-2 167 | J-2 J-3 16.0
36 | P-3 67 | J-3 J-4 16.0
38| P-4 58 (14 J-5 16.0
40 | P-5 286 | J-4 J-6 8.0
42 | P-6 125 J-6 J-7 8.0
47 | P-7 24 ( J-2 H-1 6.0
48 | P-8 2313-3 H-2 6.0
49 | P-9 15136 H-3 6.0
54| P-10 26 | J-5 PMP-1 16.0
55| P-11 25 | PMP-1 R-1 16.0
56 | P-12 22 {J-1 PMP-2 16.0
57 | P-13 33 | PMP-2 R-2 16.0
61 | P-14 451 | J-7 J-8 8.0
63 | P-15 7 (3-8 J-9 8.0
65 | P-16 1339 J-10 8.0
67 | P-17 16 |39 J-11 6.0
69 | P-18 81]3-8 J-12 6.0
79 | P-19 86 | J-12 J-13 6.0
80 | P-20 14| J-13 J-14 6.0
81 [ P-21 81(J-14 J-15 6.0
83 | P-22 91J-15 J-22 6.0
84 | P-23 26 | J-15 J-16 2.0
85 [ P-24 45 | J-14 J-17 4.0
86 | P-25 91 (J-17 J-18 4.0
87 | P-26 3513J-18 J-19 4.0
88 | P-27 7 | 3-18 J-20 2.0
89 | P-28 22| 3-13 J-21 2.0
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FlexTable: Pipe Table Table
Max Day Plus Fire Flow

Current Time: 1.00 hours

1D Label Length (Scaled) Start Node Stop Node Diameter
(ft) (in)
91| P-29 19| J-12 J-23 2.0
Material Hazen-Williams Minor Loss Flow Velocity Headloss
C Coefficient (gpm) (ft/s) Gradient
(Local) (ft/ft)
Ductile Iron 130.0 0.000 769.33 1.23 0.000
Ductile Iron 130.0 0.000 769.33 1.23 0.000
Ductile Iron 130.0 0.000 769.32 1.23 0.000
Ductile Iron 130.0 0.000 -776.54 1.24 0.000
Ductile Iron 110.0 0.000 1,545.86 9.87 0.056
Ductile Iron 110.0 0.000 1,545.86 9.87 0.056
Ductile Iron 90.0 0.000 0.00 0.00 0.000
Ductile Iron 90.0 0.000 0.00 0.00 0.000
Ductile Iron 90.0 0.000 0.00 0.00 0.000
Ductile Iron 130.0 0.000 -776.54 1.24 0.000
Ductile Iron 130.0 0.000 -776.54 1.24 0.000
Ductile Iron 130.0 0.000 -769.33 1.23 0.000
Ductile Iron 130.0 0.000 -769.33 1.23 0.000
Ductile Iron 110.0 0.000 1,545.86 9.87 0.056
Ductile Iron 110.0 0.000 1,500.00 9.57 0.053
Ductile Iron 110.0 0.000 0.00 0.00 0.000
Ductile Iron 110.0 0.000 1,500.00 17.02 0.214
PVC 150.0 0.000 45.85 0.52 0.000
PVC 150.0 0.000 32.57 0.37 0.000
PVC 150.0 0.000 32.53 0.37 0.000
PVC 150.0 0.000 31.63 0.36 0.000
PVC 150.0 0.000 0.00 0.00 0.000
PVC 150.0 0.000 31.63 3.23 0.020
PVC 150.0 0.000 0.90 0.02 0.000
PVC 150.0 0.000 0.90 0.02 0.000
PVC 150.0 0.000 0.86 0.02 0.000
PVC 150.0 0.000 0.04 0.00 0.000
PVC 150.0 0.000 0.04 0.00 0.000
PVC 150.0 0.000 13.28 1.36 0.004
Current Time: 2.00 hours
1D Label Length (Scaled) Start Node Stop Node Diameter
(ft) (in)
32| P-1 52131 J-2 16.0
34| P-2 167 | J-2 J-3 16.0
36 | P-3 67 (J-3 J-4 16.0
38 | P-4 58|14 J-5 16.0
40 | P-5 286 | J-4 J-6 8.0
42 [ P-6 125 J-6 J-7 8.0
47 | P-7 24 | J-2 H-1 6.0
48 | P-8 23 (33 H-2 6.0
49 | P-9 1513-6 H-3 6.0
54| P-10 26 | J-5 PMP-1 16.0
Bentley Systems, Inc. Haestad Methods Solution WaterCAD
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FlexTable: Pipe Table Table
Max Day Plus Fire Flow

Current Time: 2.00 hours

Water Analysis - Max Day Plus Fire Flow.wtg

3/8/2022

Bentley Systems, Inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

1D Label Length (Scaled) Start Node Stop Node Diameter
(ft) (in)

55| P-11 25 | PMP-1 R-1 16.0
56 | P-12 22 {J-1 PMP-2 16.0
57 | P-13 33 | PMP-2 R-2 16.0
61 | P-14 451 | J-7 J-8 8.0
63 | P-15 7 (3-8 J-9 8.0
65 | P-16 1339 J-10 8.0
67 | P-17 16 | 39 J-11 6.0
69 | P-18 81]3-8 J-12 6.0
79 | P-19 86 [ J-12 J-13 6.0
80 | P-20 14| J-13 J-14 6.0
81 [ P-21 81(J-14 J-15 6.0
83 | P-22 91J-15 J-22 6.0
84 | P-23 26 | J-15 J-16 2.0
85 [ P-24 45 | J-14 J-17 4.0
86 | P-25 91 (J-17 J-18 4.0
87 | P-26 35(3-18 J-19 4.0
88 | P-27 7 | 3-18 J-20 2.0
89 | P-28 22| 3-13 J-21 2.0
91| P-29 19 J-12 J-23 2.0

Material Hazen-Williams Minor Loss Flow Velocity Headloss

C Coefficient (gpm) (ft/s) Gradient

(Local) (ft/ft)

Ductile Iron 130.0 0.000 769.33 1.23 0.000
Ductile Iron 130.0 0.000 769.32 1.23 0.000
Ductile Iron 130.0 0.000 769.32 1.23 0.000
Ductile Iron 130.0 0.000 -776.53 1.24 0.000
Ductile Iron 110.0 0.000 1,545.85 9.87 0.056
Ductile Iron 110.0 0.000 1,545.85 9.87 0.056
Ductile Iron 90.0 0.000 0.00 0.00 0.000
Ductile Iron 90.0 0.000 0.00 0.00 0.000
Ductile Iron 90.0 0.000 0.00 0.00 0.000
Ductile Iron 130.0 0.000 -776.53 1.24 0.000
Ductile Iron 130.0 0.000 -776.53 1.24 0.000
Ductile Iron 130.0 0.000 -769.33 1.23 0.000
Ductile Iron 130.0 0.000 -769.33 1.23 0.000
Ductile Iron 110.0 0.000 1,545.85 9.87 0.056
Ductile Iron 110.0 0.000 1,500.00 9.57 0.053
Ductile Iron 110.0 0.000 0.00 0.00 0.000
Ductile Iron 110.0 0.000 1,500.00 17.02 0.214
PVC 150.0 0.000 45.85 0.52 0.000
PVC 150.0 0.000 32.57 0.37 0.000
PVC 150.0 0.000 32.53 0.37 0.000
PVC 150.0 0.000 31.63 0.36 0.000
PVC 150.0 0.000 0.00 0.00 0.000
PVC 150.0 0.000 31.63 3.23 0.020
PVC 150.0 0.000 0.90 0.02 0.000
PVC 150.0 0.000 0.90 0.02 0.000
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FlexTable: Pipe Table Table
Max Day Plus Fire Flow

Current Time: 2.00 hours

Material Hazen-Williams Minor Loss Flow Velocity Headloss
C Coefficient (gpm) (ft/s) Gradient
(Local) (ft/ft)
PVC 150.0 0.000 0.86 0.02 0.000
PVC 150.0 0.000 0.04 0.00 0.000
PVC 150.0 0.000 0.04 0.00 0.000
PVC 150.0 0.000 13.28 1.36 0.004

Water Analysis - Max Day Plus Fire Flow.wtg

3/8/2022

Bentley Systems, Inc. Haestad Methods Solution

27 Siemon Company Drive Suite 200 W

Center

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