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TECHNICAL MEMORANDUM
To: City of Scottsdale
From: HILGARTWILSON
Date: March 13, 2017
RE: Great Hearts Academies - Scottsdale Preparatory Field Preliminary Drainage Analysis
Introduction and Background

This technical memorandum has been prepared in support of the Great Hearts Academies (GHA)
proposed athletic field (the Project) located southwest of Trailside View and 91st Street, east of Pima
Road and the 101 Highway, in the City of Scottsdale (the City). Refer to Figure 1 (Vicinity Map).
Specifically, this memorandum discusses the regulatory framework in which the Project will be
designed in accordance with as well as preliminary drainage considerations.

Future drainage reports will be prepared in accordance with the most current version of the City of
Scottsdale (COS) Design Standards & Policies Manual (DSPM) and the Flood Control District of
Maricopa County’s (FCDMC) current versions of the Drainage Policies and Standards (DPSM),
Drainage Design Manuals (DDM) for Maricopa County, - Hydrology and - Hydraulics.

Hydrologic Flow Determination

In July 2013, T.Y. Lin prepared the Pinnacle Peak South Area Drainage Master Study Draft (ADMS)
(T.Y. Lin 2013) on behalf of the FCDMC that details the hydrologic and hydraulic conditions of a 45
square mile drainage area extending from Frank Lloyd Wright Boulevard to Dynamite Boulevard and
from Scottsdale Road into the McDowell Mountains. The primary goal of the study was to
characterize regional flows using the most up to date hydrologic study of the watershed referencing
the most current land uses, rainfall data, detailed topography, and analysis. The hydrologic and
hydraulic analysis for the study area was completed using FLO-2D, a volume conserving, two-
dimensional flood routing modeling program best suited for simulating shallow, distributary flows
within a watershed. The ADMS reported a worst case scenario flow of 488 cfs entering the northwest
corner of the Project via box culverts beneath, as well as overtopping, Trailside View from the north.
The ADMS also reported smaller flows for the 100-year, 6-hour and 24-hour events of 217cfs and
257cfs respectively. FLO-2D results from the ADMS are included as Attachment 1.

Site Location Relative to Known FEMA Flood Hazard Zones

The property is located within the Federal Emergency Management Agency’s (FEMA) Special Flood
Hazard Area (SFHA) Zone AO as delineated on the FEMA Flood Insurance Rate Maps (FIRMs) panel
number 04013C1320L, revised October 16, 2013, which are presented on Figure 2 (FEMA Flood
Map). The SFHA Zone associated with this Project is defined below.
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Zone AO:

The flood insurance rate zone that corresponds 1o areas subject to inundation by 1-percent
annual chance (100-year storm event) shallow flooding (usually sheet flow on sloping
terrain) where average depths are between one and three feet. Average flood depths
derived from detailed hydraulic analyses are shown in this zone. :

As the entire Project is located in a FEMA SFHA AO Zone, lowest floor elevations of nonresidential
structures shall be elevated to conform to Chapter 37, Article 1. Floodplain Management - Special
Flood Hazard Areas, Section 37-22 of the Scottsdale Revised Ordinance Code.

Hydraulic Analysis

The 100-year water surface extents of the watercourse through the site were determined in order to
identify the anticipated flooding impacts to the proposed field. The preliminary hydraulic analyses for
the Project was performed using Hydraflow with parameters referenced from obtained topographic
data for the Project. The top widths specified in the Hydraflow results were used to delineate the
washes approximate water surface extents. The supporting hydraulic calculations are included as
Attachment 2 and the estimated watersurface extents shown on Figure 3 (Drainage Summary
Exhibit). It can be seen that based on the current field and parking lot layout, the worst case scenario
flows crossing Trailside View do not impact the Project.

Onsite Design Requirements

The proposed Project will comply with the City's required drainage standards as well as Maricopa
County Planning and Development Design guidelines and regulations. In accordance with the
approved regional drainage report entitled DC Ranch Planning Unit | Part 4 Drainage Plan Study and
stormwater storage waiver for the site, onsite stormwater storage is not anticipated to be required.

References

T.Y. Lin, 2013. Pinnacle Peak South Area Drainage Master Study (Draft). Phoenix, Arizona. July
2013.

Attachments
Figure 1: Vicinity Map

- Figure 2: FEMA Flood Map

Figure 3: Drainage Summary Exhibit
Attachment 1: Pinnacle Peak South ADMS FLO-2D Results
Attachment 2: Hydraflow Calculations

HILGARTWILSON, LLC
2141 E Hightand Avenue, Suite 250
Phoenix, Arizona 85016-4736
Phone: 602-490-0535
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ATTACHMENT 1
PINNACLE PEAK SOUTH ADMS FLO-2D RESULTS
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Flo2D Viewer Model: 2D PinnaclePeakSouth/100YR6HR_P
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DISCLAIMER: The Flood Control District of Maricopa County (FCD) has made every reasonable effort to obtain and maintain this data as accurately as possible. The FCD assumes no responsibility
arising from the use of this information. The data and maps are provided without warranty of any kind, either expressed or implied. The FCD does not guarantee the accuracy, completeness,
timeliness or correct sequencing of the data and information requested and hereby expressly disclaims any responsiility for the truth, lack of truth, validity, invalidity, accuracy, inaccuracy, errors
or omissions or for the use or results obtained from the use of any said data and information. You, the viewer or user, agree to indemnify the FCD, its officers, and employees from any liability that may arise
from any such data or information in its actual or altered form. Any download for commercial intent or resale of this information is prohibited except in accordance with a sublicensing agreement, and will

be enforced in accordance with approved FCD policy and Arizona State Statutes 39-121-03. It is ultimately the viewer/users responsibility to verify accuracy prior to acceptance.

Exported March 13, 2017 01:53 PM http://www.maricopa.gov
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ATTACHMENT 2
HYDRAFLOW CALCULATIONS
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Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Monday, Mar 13 2017
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Velocity (ft/s) = 5.64

Calculations Wetted Perim (ft) = 97.24

Compute by: Known Q Crit Depth, Yc (ft) = 2.51

Known Q (cfs) = 488.00 Top Width (ft) = 96.90
EGL (ft) = 2.95
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Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Monday, Mar 13 2017
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Slope (%) = 1.13 Q (cfs) = 488.00
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Velocity (ft/s) = 445

Calculations Wetted Perim (ft) = 128.42

Compute by: Known Q Crit Depth, Yc (ft) = 2.77
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Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Monday, Mar 13 2017

CS-3
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Invert Elev (ft) = 1608.00 Depth (ft) = 1.63

Slope (%) = 2.33 Q (cfs) = 488.00

N-Value = 0.032 Area (sqft) = 93.31
Velocity (ft/s) = 5.23

Calculations Wetted Perim (ft) = 145.94

Compute by: Known Q Crit Depth, Yc (ft) = 1.70

Known Q (cfs) = 488.00 Top Width (ft) = 145.79
EGL (ft) = 2.06
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Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Monday, Mar 13 2017

CS-4
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Invert Elev (ft) = 1604.00 Depth (ft) = 1.68

Slope (%) = 2.06 Q (cfs) = 488.00

N-Value = 0.032 Area (sqft) = 83.56
Velocity (ft/s) = 5.84

Calculations Wetted Perim (ft) = 101.03
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EGL (ft) = 2.21
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Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Monday, Mar 13 2017
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Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Monday, Mar 13 2017
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MEMORANDUM
To: City of Scottsdale
From: HILGARTWILSON, LLC
Date: March 13, 2017
RE: Great Hearts Academies - Scottsdale Preparatory Field Water and Sewer Analysis

Project No.: 1792

Introduction and Background

This technical memorandum has been prepared to identify and evaluate the anticipated water and sewer
requirements for the Great Hearts Academies (GHA) Scottsdale Preparatory Field (the Project) located
southwest of Trailside View and 91st Street, east of Pima Road and the 101 Highway, in the City of
Scottsdale (the City). This evaluation was prepared in accordance with the most current version of the City
of Scottsdale (COS) Design Standards & Policies Manual (DSPM).

Currently, the proposed location of the Project is undeveloped desert land that generally from the north to
the south.

The proposed development would include a soccer/football field with bleachers for spectators and with
restroom facilities. The parking lot is planned to have 151 parking spaces and it assumed that the bleachers
would hold approximately 250 people.

This memorandum will discuss the water and sewer demands as well as the existing and proposed water
and sewer infrastructure for the Project.
Design Criteria

Per the City’s DSPM, the water and sewer system design criteria are summarized in Table 1 and Table 2
below.
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MEMO
Project No.: 1792

[Click here 1o enter & date.]

Table 1: Water System Design Criteria
Item | Value \l Unit

Average Day Demand

Institutional 1,340 gpd/acre
Developed Open Space - Golf Course OB
(assumed because irrigating football/soccer
field) 4,285 gpd/acre

Peaking Factor

Max Day Demand = 2.0 x Average Day Demand

Peak Hour Demand = 3.5 x Average Day Demand

Fire Flow Requirements

Commercial, Industrial, and Mult-Family 1,500 gpm

Single Family Residential 1,000 gpm
Minimum Pipe Sizes

Water Main in Quarter Mile 8 inch

Water Main in Mile and Half Mile 12 inch

All Other Alignments 6 inch

Table 2: Water System Deslgn Criteria
Item I Value I Unit

Average Day Demand
| school Without Cafeteria | 30 | epusstudent
Peaking Factor

I Peaking Factor = 6.0 x Average Day Demand

Maximum Manhole Spacing

I Pipe Diameter 8 in. to 15 in. I 500 I ft
Minimum Pipe Sizes
I Minimum Public Sewer ] 8 | inch
Maximum Depth to Diameter Ratio
Pipes < 12-inches in diameter 0.65
Pipes > 12-inches in diameter 0.70
Minimum Velocity
| Assuming Manning's n = 0.013 | 25 I ft/s
Maximum Velocity
| Assuming Manning's n = 0.013 | 10 —[ ft/s

& s






MEMO
Project No.: 1792

|Click here to enter & daie.)

Water and Sewer Demands
The proposed development is roughly 14.6 acres overall, of which approximately 7 acres will be irrigated
sports field. Under these assumption and based on the criteria discussed above, the water demand for the
14.6 acre parcel will be:

Average Day Water Demand = (1,340 + 4,285) gpd/acre x 7 acres = 39,375 gpd (27.3 gpm).

The max day water demand will be: 78,750 gpd (54.7 gpm).

The peak hour water demand will be: 137,812 gpd (95.7 gpm)

The fire flow demand will be 1,500 gpm.
The sewer demand will be as follows:

Average Day Flow = 30 gpd/student x 250 students = 7,500 gpd (5.2 gpm)

Peak Flow = 45,000 gpd (31.3 gpm)

Existing and Proposed Water and Sewer Infrastructure

The existing water infrastructure consists of an 8-inch water line in Trailside View to the north of the Project
and a 12-inch waterline in 91st Street to the east of the Project. The required water line size for the property
will be a minimum of 6-inches for fire and 3-inches for water services.

The existing sewer infrastructure consists of an existing 8-inch PVC sewer that runs from east to west in
Trailside View to the north of the Project and a 10-inch PVC sewer that runs from north to south in 91st Street
to the east of the property. The minimum on site sewer size is estimated to be 4-inch sewer. The City of
Scottsdale minimum sewer size for public sewers is 8-inches.
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MEMORANDUM
To: City of Scottsdale
From: HILGARTWILSON, LLC
Date: March 13, 2017
RE: Great Hearts Academies - Scottsdale Preparatory Field Water and Sewer Analysis

Project No.: 1792

Introduction and Background

This technical memorandum has been prepared to identify and evaluate the anticipated water and sewer
requirements for the Great Hearts Academies (GHA) Scottsdale Preparatory Field (the Project) located
southwest of Trailside View and 91st Street, east of Pima Road and the 101 Highway, in the City of
Scottsdale (the City). This evaluation was prepared in accordance with the most current version of the City
of Scottsdale (COS) Design Standards & Policies Manual (DSPM).

Currently, the proposed location of the Project is undeveloped desert land that generally from the north to
the south.

The proposed development would include a soccer/football field with bleachers for spectators and with
restroom facilities. The parking lot is planned to have 151 parking spaces and it assumed that the bleachers
would hold approximately 250 people.

This memorandum will discuss the water and sewer demands as well as the existing and proposed water
and sewer infrastructure for the Project.
Design Criteria

Per the City’'s DSPM, the water and sewer system design criteria are summarized in Table 1 and Table 2
below.
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Table 1: Water System Design Criteria
Item | Value I Unit

Average Day Demand

Institutional 1,340 g_pd/acre
Developed Open Space - Golf Course

(assumed because irrigating football/soccer
field) 4,285 gpd/acre

Peaking Factor

Max Day Demand = 2.0 x Average Day Demand

Peak Hour Demand = 3.5 x Average Day Demand

Fire Flow Requirements

Commercial, Industrial, and Mult-Family 1,500 gpm

Single Family Residential 1,000 gpm
Minimum Pipe Sizes

Water Main in Quarter Mile 8 inch

Water Main in Mile and Half Mile 12 inch

All Other Alignments 6 inch

Table 2: Water System Deslgn Criteria
ltem I Value | Unit

Average Day Demand
| School Without Cafeteria I 30 I gpd/student
Peaking Factor

| Peaking Factor = 6.0 x Average Day Demand

Maximum Manhole Spacing

| Pipe Diameter 8 in. to 15 in. l 500 I ft
Minimum Pipe Sizes
I Minimum Public Sewer l 8 | inch
Maximum Depth to Diameter Ratio
Pipes < 12-inches in diameter 0.65
Pipes > 12-inches in diameter 0.70
Minimum Velocity
| Assuming Manning's n = 0.013 r 2.5 | ft/s
Maximum Velocity
[ Assuming Manning's n = 0.013 | 10 |ns
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Water and Sewer Demands
The proposed development is roughly 14.6 acres overall, of which approximately 7 acres will be irrigated
sports field. Under these assumption and based on the criteria discussed above, the water demand for the
14.6 acre parcel will be:

Average Day Water Demand = (1,340 + 4,285) gpd/acre x 7 acres = 39,375 gpd (27.3 gpm).

The max day water demand will be: 78,750 gpd (54.7 gpm).

The peak hour water demand will be: 137,812 gpd (95.7 gpm)

The fire flow demand will be 1,500 gpm.
The sewer demand will be as follows:

Average Day Flow = 30 gpd/student x 250 students = 7,500 gpd (5.2 gpm)

Peak Flow = 45,000 gpd (31.3 gpm)

Existing and Proposed Water and Sewer Infrastructure

The existing water infrastructure consists of an 8-inch water line in Trailside View to the north of the Project
and a 12-inch waterline in 91st Street to the east of the Project. The required water line size for the property
will be a minimum of 6-inches for fire and 3-inches for water services.

The existing sewer infrastructure consists of an existing 8-iinch PVC sewer that runs from east to west in
Trailside View to the north of the Project and a 10-inch PVC sewer that runs from north to south in 91st Street
to the east of the property. The minimum on site sewer size is estimated to be 4-inch sewer. The City of
Scottsdale minimum sewer size for public sewers is 8-inches.



