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Domestic Water Demand

The Water Analysis was prepared to determine adequate pressure and flow rate. The proposed water
system was sized to for three case scenarios: Average Daily Demand (ADD), Maximum Daily Demand
(MDD) plus Fire Flow Demand (FFD) and Peak Hour Demand (PHD).

The Average Daily Demand (ADD) for each of the buildings was provided by the MEP.

For the purposes of this report and study, the MDD is defined as 2.0 x ADD, and the PHD is defined as
3.0 x ADD.

FIRE DEMAND CALCULATIONS

Existing Water Supply / Fire Flow Test Results
Fire Flow Results were provided by the City from Jonathan Crick and are as follows:

North Hydrant (8100 Camino Arroyo)
Static Pressure: 70psi

Residual Pressure: 66psi

Pitot: 23

Current Hydrant flow: 856 GPM
Projected Flow at 20psi: 3347 GPM

South Hydrant (7500 Camino Arroyo)
Static Pressure: 77psi

Residual Pressure: 75psi

Pitot: 33

Current Hydrant flow: 964 GPM
Projected Flow at 20psi: 5584 GPM

Site Fire Demand

Water distribution systems must be sized to provide adequate fire flows at minimum residual pressures
that meet or exceed flows specified by the California Fire Code and local fire jurisdictions. The proposed
Fire flow demand is defined by the CFC based on gross square footage of each of the buildings, the
type of construction and assumes that all buildings are to have sprinkler systems installed throughout.
The calculation for fire demand is presented in the Table below.

Based on the building size and construction type, the fire flow requirement for this project is 8,000 GPM
per table B105.1 of the CA Fire Code. However, a fire flow reduction up to 75% is allowed if the building
is provided with an approved automatic sprinkler system, min 1,500 GPM per section BB105.1.
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CEC
Building Fire CFEC
Construction Demand Allowed Requirement
SF Type (GPM) | Reduction (GPM)
DataCenter B1 218,000 2B 8000 75% 2000
DataCenter B2 218,000 2B 8000 75% 2000
Security
Building 2,500 2B 1500 75% 1000*

*Minimum allowable CFC Requirement 1000 GPM

Building Sprinkler Demand

Data Centers sprinkler demands are approximated at 0.20 GPM over 2000 SF. This comes out to be
approximately 600gpm and was calculated by the building MEP.

Domestic Water Demand

Domestic Water demand for the Data Center buildings was provided by the building MEP to be
approximately 60gpm (Average Daily Demand) based on the WSFU (Water Supply Fixture Units).

Maximum Daily Demand and Peak Hourly Demand are calculated based on the Demand Factors.
Results are listed in the table below:

ADD MDD PHD
Demand Factors 1.0 2.0 3.0
Domestic Demand 60.0 GPM | 120.0 GPM 180.0 GPM

Evaporative Cooling Demand

Evaporative cooling is based on a 0.4% ASHRAE cooling design condition. This was calculated and
provided by the building MEP to be approximately 268gpm.

Modeling Scenarios

Fire Water:
The building meets the fire flow reduction requirements and thus, the following fire demands were
modelled in two separate scenarios:

Scenario 1: Site Fire Demand to the Furthest Fire Hydrant: 2000 GPM

Scenario 2: Fire Sprinkler Demand (including Domestic and Evaporate Cooling): 600 GPM + 328
GPM

kimley-horn.com 4637 Chabot Drive Suite 300, Pleasanton, CA 94588 669 800 4153



Kimley»Horn Page 4

Domestic Water:
For Domestic Demand the following scenarios were modelled:

Scenario 3: Average Daily Demand
Scenario 4;: Maximum Daily Demand + Site Fire Flow Demand
Scenario 5: Peak Hourly Demand

Design Criteria

The proposed facilities within the study area are intended to provide and maintain an acceptable level
of service that meets minimum state and local requirements. The criteria used to analyze the existing
water system to determine the size and location of the proposed water system is listed.

e Minimum pressure at junction structures including Building POCs and Fire Hydrant: 20 psi
e Minimum pressure at Building POC for Fire Sprinkler scenario (Scenario 2): 50 psi

¢ Maximum velocity through pipe: 10 ft/s

e  Minimum velocity through pipe: 0.10 ft/s

¢ Pipe material: PVC

WATER CAD

Bentley WaterCAD CONNECT Edition 2 was used to model the proposed 8 and 12” PVC Fire Water
and 8” PVC domestic water lines given the demand scenarios at the building and the fire flow test
results. The computer modeling methodologies applied herein incorporate a combination of energy and
mass balance iterations including the application of Bernoulli’'s equation with the Hazen-Williams
method for determination of frictional head loss. Directional flow distribution is determined by applying
the Hardy-Cross Method.

Input variables also include elevation, minor losses and pipe material. The WaterCAD software
provides a module for testing fire flow and zone pressures at each node in the model. The fire flow data
is sampled at each node for the supplying fire hydrant. WaterCAD tests each zone by applying the
available fire flow at hydrant locations. Nodes are tested to verify that the available fire flow is greater
than the total needed fire flow and the calculated residual pressures are above the designated minimum
zone pressure. The water main supply is modelled based on the fire flow test results, as a reservoir
and 3-point pump curve table.

See attachments for the WaterCAD FlexTables that provide velocity and pressure at all locations for
each of the scenarios. The model scenarios were set-up as steady-state scenarios for each demand
condition.

CONCLUSION
Based upon the WaterCAD model outputs, the proposed fire and domestic water configuration will be
sufficient for the Fire Water and Water service on this project.
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WATERCAD MODEL NORTH HYDRANT

CONNECTION
(R-4, PMP-5)

SECURITY
OFFICE
(W-3, J-40)

BUILDING CONNECTIONS
for DC BUILDING 2
(3-30, J-32, W-6, W-7)

MODELED FIRE
HYDRANT
(J-49)

SOUTH HYDRANT

BUILDING CONNECTIONS { CONNECTION
for DC BUILDING 1 ' (R-2, PMP-2)
(J-27, J-26, W-8, W-9)
FIRE FLOW TEST RESULTS
25" GPM
Static | Residual | Pitot 0 : @
utlet .
20psi
7500 Camino Arroyo (South Entrance) 77 75 33 964 5884
8100 Camino Arroyo (North Entrance) 70 66 26 856 3347




Scenario: Site Fire Demand
Current Time Step: 0.000 h
FlexTable: Junction Table

Label

J-20
J-22
J-23
J-24
J-25
J-26
J-27
J-28
J-29
J-30
J-31
J-32
J-33
J-34
J-35
J-36
J-37
J-38
J-39
J-40
J-41
J-42
J-43
J-44
J-45
J-46
J-47
J-49
J-50
W-1

W-7
W-2
W-3
W-5

W-8
J-62
W-9

Elevation
(ft)
199.00
195.08
196.15
195.50
195.45
197.50
197.50
195.86
195.53
197.50
195.48
197.50
199.00
195.18
195.50
192.14
195.31
196.15
194.60
198.45
197.00
195.60
195.50
196.39
195.50
196.08
195.50
195.50
195.24
199.00
195.08
197.50
197.00
198.45
195.53
197.50
197.50
195.50
197.50

Demand
(gpm)

2,00

[elololololoNojololololololololololololololololololololololeo ool oo NoNoNoNo o)

Hydraulic
Grade (ft)

328.29
317.50
317.50
317.50
317.50
317.50
317.50
316.14
316.14
316.14
316.14
316.14
328.37
337.45
338.51
338.29
337.66
338.01
339.59
318.84
318.84
338.76
338.76
338.33
338.33
338.46
338.46
314.41
316.14
360.80
360.80
360.80
360.80
360.80
360.80
360.80
360.80
360.80
360.80

Pressure
(psi)

C:\Users\anthony.hoac\Desktop\Amazon\AWS.wtg

file:///C:/Users/anthony.hoac/AppData/Local/Temp/Bentley/WaterCAD/j1dnpbvj.xml
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Scenario: Site Fire Demand

Current Time Step: 0.000 h

FlexTable: Pipe Table
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Label

oL L s
OO OWONONNUIOWNUUI—_,LOO0OOWONOOPRL,WN_,LPOOCONOOAPRWLON -

VWUV TUVTUVTUVUTUUUTUVUUTUUTUTUUTUUTUUUUUTUUUUUUUUUTUTUUUTUTTUUTUT
QADBDRDBEADADRARALRA A DWQWWNNOWWWNWOWWNRNNNNNNNN=S 222 A
OO ONN0WOO D

=

S

Diameter
(in)

12.0
12.0

10.0

Material

PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVvC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
Ductile Iron
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
Ductile Iron
Ductile Iron

Hazen-
Williams C

150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
130.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
130.0
130.0

Velocity
(ft/s)

C:\Users\anthony.hoac\Desktop\Amazon\AWS.wtg

file:///C:/Users/anthony.hoac/AppData/Local/Temp/Bentley/WaterCAD/dy I mvsbr.xml
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Scenario: Sprinkler Demand
Current Time Step: 0.000 h
FlexTable: Junction Table

Label

J-20
J-22
J-23
J-24
J-25
J-26
J-27
J-28
J-29
J-30
J-31
J-32
J-33
J-34
J-35
J-36
J-37
J-38
J-39
J-40
J-41
J-42
J-43
J-44
J-45
J-46
J-47
J-49
J-50
W-1

W-7
W-2
W-3
W-5

W-8
J-62
W-9

Elevation
(ft)
199.00
195.08
196.15
195.50
195.45
197.50
197.50
195.86
195.53
197.50
195.48
197.50
199.00
195.18
195.50
192.14
195.31
196.15
194.60
198.45
197.00
195.60
195.50
196.39
195.50
196.08
195.50
195.50
195.24
199.00
195.08
197.50
197.00
198.45
195.53
197.50
197.50
195.50
197.50

Demand
(gpm)

N D
()] o
[eclololcloloNolololololololololololololollolololololololololololoNoNeNoNoNoNo o)

2]

N
D

Hydraulic
Grade (ft)

360.93
358.89
358.89
358.89
358.89
358.89
358.89
358.02
357.13
357.13
356.90
356.41
360.94
362.65
362.87
362.83
362.70
362.77
363.09
359.17
359.17
362.92
362.92
362.83
362.83
362.86
362.86
358.58
358.61
359.24
358.61
356.95
358.97
358.97
356.96
356.84
358.61
358.61
358.61

Pressure
(psi)

C:\Users\anthony.hoac\Desktop\Amazon\AWS.wtg

file:///C:/Users/anthony.hoac/AppData/Local/Temp/Bentley/WaterCAD/md2yyhxb.xml
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Scenario: Sprinkler Demand

Current Time Step: 0.000 h

FlexTable: Pipe Table

Page 1 of 1

Label
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Diameter
(in)

12.0
12.0

10.0

Material

PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVvC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
Ductile Iron
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
Ductile Iron
Ductile Iron

Hazen-
Williams C

150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
130.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
130.0
130.0

Velocity
(ft/s)

C:\Users\anthony.hoac\Desktop\Amazon\AWS.wtg

file:///C:/Users/anthony.hoac/AppData/Local/Temp/Bentley/WaterCAD/pux42yqo.xml
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Scenario: ADD

Current Time Step: 0.000 h
FlexTable: Junction Table

Label

J-20
J-22
J-23
J-24
J-25
J-26
J-27
J-28
J-29
J-30
J-31
J-32
J-33
J-34
J-35
J-36
J-37
J-38
J-39
J-40
J-41
J-42
J-43
J-44
J-45
J-46
J-47
J-49
J-50
W-1

W-7
W-2
W-3
W-5

W-8
J-62
W-9

Elevation
(ft)
199.00
195.08
196.15
195.50
195.45
197.50
197.50
195.86
195.53
197.50
195.48
197.50
199.00
195.18
195.50
192.14
195.31
196.15
194.60
198.45
197.00
195.60
195.50
196.39
195.50
196.08
195.50
195.50
195.24
199.00
195.08
197.50
197.00
198.45
195.53
197.50
197.50
195.50
197.50

Demand
(gpm)

2]

(]
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Hydraulic
Grade (ft)

368.97
368.97
368.97
368.97
368.97
368.97
368.97
368.97
368.97
368.97
368.97
368.97
368.97
368.97
368.97
368.97
368.97
368.97
368.97
368.97
368.97
368.97
368.97
368.97
368.97
368.97
368.97
368.97
368.97
360.56
360.46
360.38
360.52
360.52
360.39
360.39
360.38
360.40
360.40

Pressure
(psi)

C:\Users\anthony.hoac\Desktop\Amazon\AWS.wtg

file:///C:/Users/anthony.hoac/AppData/Local/Temp/Bentley/WaterCAD/zlxri5i0.xml
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Scenario: ADD

Current Time Step: 0.000 h

FlexTable: Pipe Table

Page 1 of 1

Label
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Diameter
(in)

12.0
12.0

10.0

Material

PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVvC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
Ductile Iron
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
Ductile Iron
Ductile Iron

Hazen-
Williams C

150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
130.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
130.0
130.0

Velocity
(ft/s)

C:\Users\anthony.hoac\Desktop\Amazon\AWS.wtg

file:///C:/Users/anthony.hoac/AppData/Local/Temp/Bentley/WaterCAD/useoak(00.xml
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Scenario: MDD

Current Time Step: 0.000 h
FlexTable: Junction Table

Label

J-20
J-22
J-23
J-24
J-25
J-26
J-27
J-28
J-29
J-30
J-31
J-32
J-33
J-34
J-35
J-36
J-37
J-38
J-39
J-40
J-41
J-42
J-43
J-44
J-45
J-46
J-47
J-49
J-50
W-1

W-7
W-2
W-3
W-5

W-8
J-62
W-9

Elevation
(ft)
199.00
195.08
196.15
195.50
195.45
197.50
197.50
195.86
195.53
197.50
195.48
197.50
199.00
195.18
195.50
192.14
195.31
196.15
194.60
198.45
197.00
195.60
195.50
196.39
195.50
196.08
195.50
195.50
195.24
199.00
195.08
197.50
197.00
198.45
195.53
197.50
197.50
195.50
197.50

Demand
(gpm)

2,00

-
N

-_—
N
[elolojololoNolololololololololololololololololololololololeololoNoleNoNoNoNo o)

Hydraulic
Grade (ft)

328.29
317.50
317.50
317.50
317.50
317.50
317.50
310.67
302.34
302.34
300.22
295.36
328.37
337.45
338.51
338.29
337.66
338.01
339.59
318.84
318.84
338.76
338.76
338.33
338.33
338.46
338.46
316.14
316.14
359.92
359.58
359.27
359.78
359.78
359.32
359.32
359.28
359.33
359.33

Pressure
(psi)

C:\Users\anthony.hoac\Desktop\Amazon\AWS.wtg

file:///C:/Users/anthony.hoac/AppData/Local/Temp/Bentley/WaterCAD/j53kq1tg.xml
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Scenario: MDD

Current Time Step: 0.000 h

FlexTable: Pipe Table
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Label
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QADBDRDBEADADRARALRA A DWQWWNNOWWWNWOWWNRNNNNNNNN=S 222 A
OO ONN0WOO D

=

S

Diameter
(in)

12.0
12.0

10.0

Material

PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVvC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
Ductile Iron
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
Ductile Iron
Ductile Iron

Hazen-
Williams C

150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
130.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
130.0
130.0

Velocity
(ft/s)

C:\Users\anthony.hoac\Desktop\Amazon\AWS.wtg

file:///C:/Users/anthony.hoac/AppData/Local/Temp/Bentley/WaterCAD/wqupevb4.xml
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Scenario: PHD

Current Time Step: 0.000 h
FlexTable: Junction Table

Label

J-20
J-22
J-23
J-24
J-25
J-26
J-27
J-28
J-29
J-30
J-31
J-32
J-33
J-34
J-35
J-36
J-37
J-38
J-39
J-40
J-41
J-42
J-43
J-44
J-45
J-46
J-47
J-49
J-50
W-1

W-7
W-2
W-3
W-5

W-8
J-62
W-9

Elevation
(ft)
199.00
195.08
196.15
195.50
195.45
197.50
197.50
195.86
195.53
197.50
195.48
197.50
199.00
195.18
195.50
192.14
195.31
196.15
194.60
198.45
197.00
195.60
195.50
196.39
195.50
196.08
195.50
195.50
195.24
199.00
195.08
197.50
197.00
198.45
195.53
197.50
197.50
195.50
197.50

Demand
(gpm)

-
(o]

-_—
(0]
[elolojololoNolololololololololololololololololololololololololoNoleNoNoNoNo o)

Hydraulic
Grade (ft)

368.97
368.97
368.97
368.97
368.97
368.97
368.97
368.97
368.97
368.97
368.97
368.97
368.97
368.97
368.97
368.97
368.97
368.97
368.97
368.97
368.97
368.97
368.97
368.97
368.97
368.97
368.97
368.97
368.97
358.94
358.19
357.55
358.62
358.62
357.65
357.65
357.57
357.67
357.67

Pressure
(psi)

C:\Users\anthony.hoac\Desktop\Amazon\AWS.wtg

file:///C:/Users/anthony.hoac/AppData/Local/Temp/Bentley/WaterCAD/41tingex.xml
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Scenario: PHD

Current Time Step: 0.000 h

FlexTable: Pipe Table
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Label
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=

S

Diameter
(in)

12.0
12.0

10.0

Material

PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVvC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
Ductile Iron
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
Ductile Iron
Ductile Iron

Hazen-
Williams C

150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
130.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
130.0
130.0

Velocity
(ft/s)
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file:///C:/Users/anthony.hoac/AppData/Local/Temp/Bentley/WaterCAD/aake5dtu.xml
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