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INTRODUCTION 

Springhill Suites is planning to develop a new 4 story hotel near the intersection of the NEC 

of Camelback Rd and 68th Street in the City of Scottsdale. The hotel will have 122 rooms 

in total. The proposed project is approximately 2.06 acres of undeveloped land.  A new 

3” domestic water service and 12” fire service are proposed to serve this project.  

Enclosed in this report are fire flow calculations for the proposed 12” water line at the 

connection point to the existing 6” CIP/16” DIP waterline in 68th street, and current and 

future demand calculations. 

 

EXISTING CONDITIONS 

 

There is an existing 6” CIP and 16” DIP water line in 68th street proposed for connection 

that has an estimated static pressure of 72 psi.  The estimated flowing gpm at this location 

is 2000 gpm at 20psi, per available City of Scottsdale data.  This information shall be 

confirmed via fire hydrant flow testing. 

 

PROPOSED CONDITIONS 

122 Guest Rooms 

Total Floor Area is approximately 79,902 SF 

 

DESIGN CRITERIA 

Average Day Water Demands - 0.56 gpm (inside use), 0.07 gpm (outside use), 0.63 gpm 

(Total Use), per DS&PM figure 6-1.2 

Max Day Peak Factor = 2.0 

Peak Hour Factor = 3.5 

Building Type VB, includes concession on square footage and reduction of fire flow to 

3000 gpm by City of Scottsdale Fire Department.  Typical fire flow for this coverage 

area, would be minimum of 3000 gpm using Type IA and IB construction.  See hydraulic 

analysis for further detail.  We anticipate that the city fire department will allow for a 

reduction in required fire flow to the site.   

Minimum Fire Flow = Max Day + 3000 gpm  

 

PROPOSED DESIGN FLOW 

 

Average Day Demand = 0.63 gpm * 122 = 76.86 gpm 

Maximum Day Demand = 76.86 x 2 = 153.72 gpm 

Peak Hour Demand = 76.86 x 3.5 = 269.01 gpm  

 

DOMESTIC METER SIZING 

 

The proposed service line and meter size for the Springhill Suites is 3”.  The following 

design process is used to determine the meter size per Figure 6-1.4 of Scottsdale DS&PM.  

As required, the Initial Service Line Design Flow is calculated from 2015 IPC Appendix E.  

The number of fixtures units per room is calculated based on a lavatory, water closet, 

and shower.  The number of water supply fixture units per room is 4.3.  Since there are 
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122 rooms, the total number of fixture units is 524.6.  Using table E103.3(3), the total 

demand is 128 gpm.  Based on the criteria in the DS&PM, add 10 gpm and multiply by 

1.5 safety factor.  The final initial service line design flow is 208 gpm < 350 gpm as 

required. 

 

HYDRAULIC ANALYSIS  

 

The fire line calculations begin from the point where the static pressure was measured 

and extend to the entrance of the building, then up to the farthest point of the sprinkler 

system.  The initial energy grade line at the starting point is de-rated to 72 psi (166.32 ft).  

Friction, velocity, and elevation line losses are generated based on the sum of 

maximum day plus fire flow demands for the building and height of the facility.  Upon 

entry into the building, a network of sprinklers are carried to the most distant point of the 

building.  Each sprinkler shall provide a minimum coverage of 200 SF.  Estimating 15 gpm 

per head, the total number of sprinklers is 400, with a demand of 6000gpm.  To 

calculate the head loss due to elevation difference, the height of the highest sprinkler 

shall be 50 feet above finished floor.  Refer to calculations in figure 3 for additional 

calculations.  The resultant pressure in the line calculated during operation is 34.77 psi.  

We anticipate that the fire sprinkler designer will incorporate a fire pump into the design 

to achieve the required flow rate. 
 

CONCLUSIONS 

The proposed project will provide for a new 3” water meter for domestic service and a 

separate fire line which will tie into the existing 6”/16” water line in 68th Street.  We 

anticipate that the new fire line will be an 8” once reduced fire flow requirements are 

confirmed with the fire department.  The water lines in the Springhill Suites project will 

conform to the City of Scottsdale DS&PM and 2015 IPC. Proposed water construction, 

materials, and appurtenances shall be per DSPM, Chapters 6 & 7 and the City of 

Scottsdale Standard Detail Series 2300 and 2400. 
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Figure 1:  Utility Plan 
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Figure 2:  Fire Flow Calculations 
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PIPING HYDRAULIC ANALYSIS & HYDRAULIC PROFILE (Smooth Pipe Only)

Project Name: Springhill Suites

Project No:

PIPING I.D. No.

Date of this Run: 15-Jul-19 Straight pipe 0

Time: 03:14 PM

FITTINGS K*

Darcy Weisbach Friction factor: (see note below) Entrance 1 0.5

Exit 2 1

f=10
x
,  Where  x = [-1.4655-0.2775*log10VD 90 deg. bend 3 0.3

       +0.0340*(log10VD)
2
-0.0029*(log10VD)

3
] 45 deg. bend 4 0.2

Where V=velocity in ft/sec & Tee - thru run 5 0.3

      D=Pipe dia in inches Tee - thru branch 6 0.9

Valve 7 0.27

Starting EGL   = 166.32 Check valve 8 1.5

Reducer 200.5(1-sd
2
/ld

2
)    sd = small dia.;

Ending EGL = Enlargement 30(1-sd
2
/ld

2
)
2

   ld = large dia.

Approx loss of 10psi in double check not modeled  *  from "Cameron", 16th Edition

Piping Size Length Elev. Q  V f Hv Hf Pressure Head

Loc. I.D. No. in. ft. ft. gpm fps (D-W) ft. ft. HGL EGL feet psi

L1 1 12 1.00 6154 17.46 0.0109  4.732 2.366 159.22 163.95 158.22 68.55

L2 0 12 100 1.00 6154 17.46 0.0109  4.732 5.156 154.07 158.80 153.07 66.32

L3 3 12 1.00 6154 17.46 0.0109  4.732 1.420 152.65 157.38 151.65 65.70

L4 0 12 10 1.00 6154 17.46 0.0109  4.732 0.516 152.13 156.86 151.13 65.48

L5 3 12 1.00 6154 17.46 0.0109  4.732 1.420 150.71 155.44 149.71 64.87

L6 0 12 50 51.00 6154 17.46 0.0109  4.732 2.578 148.13 152.86 97.13 42.09

L7 3 12 51.00 6154 17.46 0.0109  4.732 1.420 146.71 151.44 95.71 41.47

L8 0 12 300 51.00 6154 17.46 0.0109  4.732 15.469 131.24 135.98 80.24 34.77

L9

L10

L11

L12

L13

L14

L15

L16

L17

L18

L19

L20

L21

L22

L23

L24

L25

L26

L27

Note: the friction factor formula was derived using Excel's curve fitting capabilities based upon a table derived

         from the Moody Diagram (log-log) for smooth pipes.
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