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1. INTRODUCTION

This water report and related water and sewer plan have been developed in accordance with the
current Arizona, Maricopa County and City of Scottsdale ordinances, standards and policies for
design and operation of domestic and fire water facilities. It provides engineering analysis and
assessment of the existing and proposed water systems that currently service and will be installed
for the subject development, located at 9449 N 90t Street, Scottsdale, AZ 85258, and also being a
portion of the SW % of Section 30, Township 3 North, Range 5 East of the Gila and Salt River Base
and Meridian, Maricopa County, Arizona. Refer to Appendix A-1 — Vicinity Map.

The proposed development will consist of 102 minimal health care residential units located in one
building. Amenities will include spa and pool, game/social rooms, fitness room and more.
additionally, there will be a small restaurant. Vehicular circulation is provided by two driveway
entrances on the west (31’ wide) and south (24’ wide) sides of the site. Surface parking is provided
along the drives as well as in the parking garage

This report provides results for the water service demands for Average Day, Maximum Day, Peak
Hour and Fire Flow rates for the entire development. No phasing is anticipated for this project. The
results provided in this report demonstrate that the proposed water system is capable of providing
for the estimated demand and is in compliance with the City standards and performance. No wells
or on-site water storage are proposed with this development. The procedures used herein are
derived from, and performed with, currently accepted engineering methodologies and practices.

2. EXISTING CONDITIONS

Currently the site is fully developed with asphalt pavement and a two-story commercial building.
The entire property will be demolished and cleared with the proposed project. The lot consists
primarily of impervious surfaces with small DG landscape area along the frontage of 90™ Street &
San Victor Drive. The overall existing terrain on site is relatively flat and slopes in southwesterly
direction. The land in the vicinity generally slopes in southerly direction. The site has an average
elevation of 1354.00 (NAVDS88), a peak elevation of 1355.00 and the lowest elevation of 1352.00.

City of Scottsdale is the water provider for this project. Based on the obtained from the City Water
and Sewer Maps, 8" ACP public water main runs in both 90 Street and San Victor Drive. It appears
that 8" ACP branch provides fire water to the existing commercial building on site and that the
domestic water is provided through an existing water meter. Connected to the fire water is an
existing water meter and backflow which is to be removed and relocated. The project is located
within Pressure Zone with a Ground Elevations Range of 1330 to 1440.

There is an existing public 8" VCP sewer main in in both 90t Street (west) and San Victor Drive
(south). Current sewer services to the site appear to be connected to this main. There are existing
fire hydrants located on the south and west property lines.
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3. DESIGN CRITERIA AND PROJECTED WATER DEMANDS

The following design parameters and requirements were derived from the City of Scottsdale
Standards and Policies manual, Figure 6.1-2:

Average day demand per dwelling unit: 185.3 gpd (0.27 gpm per unit)

Average Day Demand for retail/amenity: 0.8 / s.f. or 9,634 gpd (0.00111 gpm per s.f or 13.37 gpm)

Maximum daily peaking factor: 2.0
Peak hour demand factor: 3.5

City of Scottsdale Fire Department follows 2015 International Fire Code.

Per the Appendix B, Section B105.2 of 2015 IFC, up to a 75% reduction of the fire flow can be
granted if an approved automatic sprinkler system is installed. The resulting fire flow shall not be
less than the required minimum of 1,500 gpm.

Proposed construction type is V-A with the following breakdown of the square footages per
building use:

e Circulation/Service: 15,190SF

e Residential: 70,081SF

e Landscape: 29,075 SF

e Garage: 50,352SF
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MINIMUM REQUIRED FIREFLOW AND FLOW DURATION FOR BUILDINGS

BLDG CONSTRUCTION | GROSS FIRE | FLOW
DESIGNATION TYPE AREA FLOW | DURATION
(s.f.) (gpm) (hrs)
Garage V-A 50,532 4,000 4
(2,000)*
Residential V-A 93,037 5,500 4
Building (2,750)*

*Max from 75% Reduction Applied for Fully Sprinklered Building and 2,500 gpm

The static pressure in the distribution system should not exceed 120 pounds per square inch (psi),
and the system shall be designed to maintain a minimum residual pressure of 50 psi at the highest,
finished, floor level to be served by system pressure under normal daily operating conditions. The
system is designed to maintain 30 psi minimum pressure under the design fire flow requirements.
The 30 psi minimum pressure requirement provides a 10 psi safety factor to account for aging
infrastructure and flexibility in locating pressure zone boundaries.

4. PROPOSED WATER PLAN

The project is to be served by a new domestic water meter. The new water service line will be
installed with a new meter and backflow which will serve the landscape needs. The new system will
be connected to the existing water service located at San Victor Drive. Sizes of the water meters
will be verified by the plumbing engineer during the design process. Per the COS Design Standards
& Policies Manual, the recommended max. capacity of 2" water meter is 80 gpm.

The demand used for the required fire flow was 1,572 gpm, which is the maximum of the 1500 gpm
required and the 75% reduction of the required 5,500 gpm due to the fact that the buildings will be
fully sprinklered as per the 2015 IFC, Appendix B, Section B105.2. Water systems were analyzed for
peak hour and maximum day with fire demand.

A fire flow test was conducted for the site on October, 25%" by E-J. The flow test resulted in an
anticipated 3,968 gpm of available water at 20 psi and a residual pressure of 55 psi at 2,169 gpm.

The overall fire flow is provided by two existing fire hydrants. No new fire hydrants are proposed.
The minimum pressure of 30 psi is exceeded while modeling the system with the total required fire
flow demand. The velocities in the main waterlines shall be maintained below the maximum of 10
ft/sec for the required fire flow demand.

Refer to Appendix A-5 for fire flow test results and Appendix A-6 for water calculations.
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5. SANITARY SEWER SYSTEM

Two new sanitary sewer services are proposed with this project. The first is to be connect to the existing
sewer being 8” VCP on 90™ Street. Its purpose is to service the new restaurant accompanying the building.
Connected to San Victor Drive also being 8” VCP will be the second sewer service which will handle the main
building.

The maximum d/D of an 8-inch sewer main at ultimate peak flow per the City of Scottsdale Design Standards
and Policies Manual is 0.65. This equates to a maximum allowable discharge of 319 gpm at a velocity of 3 fps
at slope of 0.52%. We have calculated that the peak discharge from this development will be 146 gpm. In
our opinion the portion of public sewer line that this site discharges to has an adequate capacity.

We have also estimated the sewer discharge from the site using The City of Scottsdale Design Standards &
Polices Manual. The average daily flow was estimated at 0.023 cfs. The peak discharge was calculated by
increasing the average daily flow by a factor of 4.5, which is a total of 0.10 cfs. Using Manning’s Equation, we
calculated that the proposed 8-inch sewer line at a minimum of 0.5% have a velocity of 2.45 fps flowing full
with a capacity of 0.86 cfs. Pool backwash is not planned for this development as filter cartridge system is
designed for the pool. If Pool backwash is desired, it shall be connected to the sanitary sewer system and
not discharge to the storm drain system. For the purpose of the design we have assumed a pool backwash
flow rate of 100 gpm (0.22 cfs). Actual backwash discharge rate shall not exceed 100 gpm. Backwash pump
and pipe sizing will be done by the pool designer under separate permit. Refer to Sanitary Sewer System
Design Calculations in Appendix A-7.

6. CONCLUSIONS AND RECOMMENDATIONS

The proposed development and associated new water system comply with the City design
standards and policies and the Scottsdale Integrated Water Master Report. It is anticipated that the
construction would start in fourth quarter of 2020 and will continue for 24 months.

Specified water line for fire is 6 inch in diameter and shall be ductile iron pipe (DIP) with a minimum
pressure class of 350. All ductile iron water lines shall be installed with polyethylene wrapping.
Existing tees, tapping sleeves and related appurtenances that are not utilized by the development
shall be removed by the contractor. A minimum of 3-foot section of pipe shall be removed and
replaced, with no more than 6-feet remaining to the nearest joint.

Fittings cut into the existing 8" ACP main within 6-feet of another fitting or joint will require the
short section of pipe to be removed and replaced with DIP. No water line will be deflected either
vertically or horizontally, in excess of the recommended (but not exceeding 4 degrees) by the
manufacturer of the pipe or coupling, without the appropriate use of bends or offsets. Fittings may
be required where more than 2 pipe lengths are deflected.

Shutoff valves will be installed on water mains at locations within the distribution system that allow
sections of the system to be taken out of service for repairs or maintenance. A sufficient number of
valves are provided on the proposed water lines so that inconvenience and sanitary hazards will be
minimized during repairs. Maximum spacing of water distribution main isolation valves does not
exceed 500 foot.
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All water mains shall maintain 3 feet horizontal clearance to dry utilities. Water and sewer mains
are placed under the paved section of the driveways. Vertical separation of water and sanitary
sewer lines shall be in compliance with the COS Standard Detail No. 2401. For minimum clearance
under culverts, storm drains, and other utilities, contractor shall refer to COS Standard Detail No.
2370 and 2372. The vertical realignment of the water mains shall be constructed of ductile iron
pipe and shall not be deflected or swept. All metered services will require the installation of an
approved backflow prevention device immediately adjacent to the meter on private property
unless approved otherwise by the Water Resources Department.
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7. REFERENCES

e City of Scottsdale Design Standards & Policies Manual
e City of Scottsdale Pressure Zone Map
e City of Scottsdale Quarter Section Maps

e ADEQ Engineering Bulletin No. 10, “Guidelines for the Construction of Water Systems”
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APPENDIX A-2
Pressure Zone Map
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12,12E  2570-2700
13 2700-2830
14 2830-2960
15 2960-3090

FIGURE 6.1-3 PRESSURE ZONE MAP

WATER FACILITIES

Water facilities (wells, reservoirs and booster pump stations) are typically designed and
constructed by the city through its capital improvement program. Developers needing to
construct water facilities should contact the Water Resources Department and request a
meeting. The developer should be prepared to address how the proposed system will conform
to the Integrated Water Master Plan. The city will address design issues, the review process
for facilities and any potential city cost participation.
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APPENDIX A-3
Public Water and Sewer Maps
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THIS DOCUMENT IS PROVIDED FOR GENERAL INFORMATION PURPOSES ONLY. THE CITY OF
SCOTTSDALE DOES NOT WARRANT ITS ACCURACY, COMPLETENESS OR SUITABILITY FOR ANY
PARTICULAR PURPOSE. IT SHOULD NOT BE RELIED UPON WITHOUT FIELD VERIFICATION.
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APPENDIX A-4
Preliminary Water and Sewer Plan
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APPENDIX A-5
Fire Flow Test Results
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Flow Test Summary

Project Name: EJFT 19249

Project Address: 9449 N 90th St, Scottsdale, AZ 85258

Date of Flow Test: 2019-10-25

Time of Flow Test: 7:40 AM

Data Reliable Until: 2020-04-25

Conducted By: Eder Cueva & Tayler Lynch (EJ Flow Tests) 602.999.7637
Witnessed By: Jared Berry (City of Scottsdale) 602.541.4942

City Forces Contacted: City of Scottsdale (602.541.4942)

Permit Number: C60138

Note Scottsdale requires a max static pressure of 72 psi for safety factor.
Raw Flow Test Data Data with a 13 PSI Safety Factor
Static Pressure: 85.0 PSI Static Pressure: 72.0 PSI
Residual Pressure: 68.0 PSI Residual Pressure: 55.0 PSI
Flowing GPM: 2,169 Flowing GPM: 2,169

GPM @ 20 PSI: 4,476 GPM @ 20 PSI: 3,968

Hydrant F4

Pitot Pressure (1): 37 PsSI

Coefficient of Discharge (1): 0.9
Hydrant Orifice Diameter (1): 4 inches
Additional Coefficient 0.83 on orifice #1

¢ Project Site

Static-Residual

.;ﬁlil : Hydrant
2w 0 A1 [T TR0
AL ?lﬂ “H y : ‘E‘ Flow Hydrant
oy, T U, AR _ gl ST Distance Between Fy and R
S T : ] 600 ft (measured linearly)

Static-Residual Elevation
1356 ft (above sea level)

Flow Hydrant (F4) Elevation
1355 ft (above sea level)

Elevation & distance values are
approximate

EJ Flow Tests, LLC
21505 North 78th Ave. | Suite 130 | Peoria, Arizona 85382 | (602) 999-7637 | www.ejengineering.com
John L. Echeverri | NICET Level IV 078493 SME | C-16 FP Contractor ROC 271705 AZ | NFPA CFPS 1915
www.flowtestsummary.com
Page 1
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E-J

Flow Test Summary

Approximate Project Site

GAINEY RANCH

Q OdySea Aquarium

MCCORMICK
RAMCH
Google Map data ©2019
Water Supply Curve N1-8% Graph
B Raw Supply B w/ Safety Factor M Projected
o
o
a5 PSl
= &
as ‘hh‘ﬂ“‘ﬁhh‘“£8P5|
Q  gfrersi 55 PSM™ =
o T~ T~
- -~ =
- g - -
a - ~ 4476 @ 20 PS|
e o . e
a 3968 @ 20 PSI
- 2,169 GPM
o o o o o o o o o o o
o o o o o o o o o o
Ire) o Te] o Te] o To] o o] o To]
— ~— Al [q\} (¢p] (ep] <t <t Te} Te}
Flow (GPM)

EJ Flow Tests, LLC
21505 North 78th Ave. | Suite 130 | Peoria, Arizona 85382 | (602) 999-7637 | www.ejengineering.com
John L. Echeverri | NICET Level IV 078493 SME | C-16 FP Contractor ROC 271705 AZ | NFPA CFPS 1915
www.flowtestsummary.com 17-DR-2020
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APPENDIX A-6

Water Calculations

Number of units:

Average day demand per dwelling unit:

102
0.27 gpm (388.8 gpd)

Commercial: 0.00111x 7,767 = 8.62 gpm (12,414.2 gpd)

Average day demand: 102 x 0.27+8.62 = 36.16 gpm (52,070 gpd)

Maximum daily peaking factor:
Maximum daily demand per dwelling unit:

Maximum daily demand - retail:

2.0*ADD
0.54 gpm (777.6 gpd)

17.24 gpm (24,825.6 gpd)

Maximum day demand 102 x 0.54+17.24 = 72.32 gpm (104,140.8 gpd)

Peak hour demand factor:
Peak hour demand per dwelling unit:

Peak hour demand - retail:

3.5*ADD
0.945 gpm (1,360.8 gpd)

30.17 gpm (43,444.8 gpd)

Peak hour demand 102 x 0.945 + 30.17 = 126.56 gpm (182,246.4 gpd)

Residential fire flow demand”:
*IFC 2015, Table B105.1
- Max. Building Area: 93,037 s.f.

- For Construction Type V-A, min. required fire-flow is 5,500 gpm x 0.25"" = 1,375 gpm or

1,500 gpm
“*Per Exception under IFC 2015, Sec. B105.2

TOTAL SITE DEMAND

Maximum day demand + Fire flow demand

Water and Sewer Report Page 13
9449 N 90 Street

72.3 + 1,500 = 1,572 gpm

LDG
Project #1908176
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APPENDIX A-7
Sanitary Sewer System Design Calculations

Manning’s Formula
8” Pipe Flowing Full

Capacity
1.49
Q T % R/ *S}/ 2 * A
n
n=0.013
R=0.16667
A =0.3490
S =0.0050 ft/ft

Q =0.86 cfs

Manning’s Formula
6” Pipe Flowing Full

Capacity

14

Q 9 R R/ *S}/ 2 * A
n

n=0.013
R=0.125
A=0.1963
S =0.010 ft/ft

Q =0.56 cfs

Water and Sewer Report Page 14

9449 N 90" Street

Velocity

Q=&*R% *S%
n

n=0.013
R=0.16667
S =0.0050 ft/ft

V =2.45 fps

Velocity
Q :@*R% *S%
n

n=0.013
R=0.125
S =0.010 ft/ft

V =2.86fps

LDG

Project #1908176
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Sewer Demand Calculations

Average daily flow

Number of Units: 102
Average day demand per dwelling unit: 200
Average day demand: 102 x 200 = 11,000 gpd
Area of Commercial: 7,767
Average day demand per s.f.: 0.5
Average day demand: 3,884 gpd
Total average daily flow: 11,000 + 3,884 = 14,884 gpd = 0.0230 cfs

Peak daily flow
0.0230 cfs x 4.5 = 0.1035 cfs or 46.45 gpm

6" service lines are connected to an existing 6” sewer line that is tapped to the existing 8" public sewer
main. Building sewer service lines to be sized by the plumbing engineer at the time of the final design.

Capacity of 6" sewer line is 0.56 cfs > Peak Demand of 0.10 cfs

Pool Backwash Flow Rate

100 gpm (0.22 cfs) assumed for preliminary purposes. Actual discharge and pipe sizing will be calculated at
the time of final design. Current design plans for filter cartridge system that does not require pool backwash
pipe installation.

Sewer Peak Daily Flow
46.45 gpm + 100 gpm (pool) 146.45 gpm or 0.326 cfs

Capacity of Proposed and Existing 6” Sewer = 0.56 cfs > Peak Demand of 0.33 cfs

Water and Sewer Report Page 15 LDG
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