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1. INTRODUCTION

This Preliminary Drainage Report represents the storm water analysis for a multi-family residential
development proposed in Scottsdale, Arizona. The purpose of this report is to provide the hydrologic
and hydraulic analysis, required by the City of Scottsdale, to support the proposed site plan for said
development. This report includes discussions and calculations defining the storm water
management concepts for the collection and conveyance necessary to comply with the drainage
requirements of the City of Scottsdale and Maricopa County. Preparation of this report has been
done in accordance with the requirements of the City of Scottsdale Design Standards & Policies
Manual (DS&PM) 2018 1, and the Drainage Design Manuals for Maricopa County, Arizona, Volumes
12 and Volume 113>

2. LOCATION AND PROJECT DESCRIPTION

2.1 LOCATION:
The subject property consists of land located in a portion of the Southeast Quarter of Section 27,
Township 2 North, Range 4 East of the Gila and Salt Meridian, Maricopa County Arizona:
e Parcel ID: Parcel 130-16-114; Zoning is D/DMU-2 (Downtown Multiple Use)
e Address: 3380 N. Scottsdale Road, Scottsdale 85251

Refer to FIGURE 1 - Vicinity Map for the project’s location with respect to major cross streets

2.2 EXISTING AND PROPOSED DEVELOPMENTS SURROUNDING THE SITE:
e South:
The site is bound to the south by the following properties:
o Parcel 130-16-115; The Carter (apartment complex); Zoning is C-3
e North: Across Osborn Road
o Parcel 130-13-316; Ten Wife Lofts (apartments/condominiums);
Zoning is D/OC-2.
o Parcel 130-13-046 and 130-13-044A; Walgreens Drug Store; Zoning is
C-3.
e West: Across 715 Street
o Parcel 130-16-087; First Baptist Church of Scottsdale; Zoning is R-5
e FEast: Across Scottsdale Road
o Parcel 130-21-001U; Gasoline Service Station and a convenience
market; Zoning is C-3.
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2.3 EXISTING SITE DESCRIPTION:
The project area includes approximately 2.57 acres of land and is designated with zoning D/DMU-
2. The site is currently developed as an Olive Garden restaurant with associated parking lot,
driveways, and landscape areas.

Per Topographic Survey prepared by AW Land Surveying, LLC., the site slopes from north to south
at approximately less than 1%. The site drains south into existing catch basins along the property

line.

Refer to FIGURE 2 attached for an aerial of the site.

2.4 PROPOSED SITE DEVELOPMENT:
Site development includes the demolition of existing structures and designated parking lots for
the construction of a new high density multifamily project. The development will include two
access points proposed at Osborn Road and 71° Street.

Refer to Appendix Ill — Grading and Drainage Plan for site layout.

2.5 FLOOD HAZARD ZONE:
FIRM Map Number 04013C2235M dated September 18, 2020 indicates the site is designated as
Zone “X”. As such, it is defined as areas determined to be outside the 0.2% annual chance
floodplain and therefore is not in a special flood hazard area.
Refer to FIGURE 3 for the FIRM.

3. EXISTING DRAINAGE CONDITIONS

3.1 OFF-SITE DRAINAGE PATTERNS
The topographic survey provides the following information for offsite drainage:

North: Half of the runoff from Osborn Road flows towards the site, where it is conveyed
through curb and gutter into an existing catch basin, EX-CB-6, located northeast of the
site at the SWC of Osborn Road and Scottsdale Road. No offsite flows from the north
affect the site.

East: Half of the runoff from Scottsdale Road flows towards the site, where it is
conveyed through curb and gutter and flows southerly away from the site. No offsite
flows from the east affect the site.

West: Half of the runoff from N. 71 is also conveyed via existing curb and gutter.
Approximately half of this runoff is collected by an existing catch basin, EX-CB-7,
located near the southwestern corner of the property. The other half of the runoff
flows north into Osborn Road. No offsite flows from the west affect the site.

South: Runoff from the apartment complex south of the site is captured by existing
catch basins inside the apartment complex’s property. No offsite flows from the south
affect the site.
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SITE DRAINAGE

Based on the topographic information, the historical outfalls are as follows:

Table 1

Flows from drainage areas EX-A1 through EX-A4 are collected by existing catch basins
located at the south along the property line and retained in existing underground basin
(Ex-Basin 1). Flows from drainage area EX-5 is collected by existing catch basin EX-CB-5
and retained by existing underground retention basin (Ex-Basin 2). According to Plan C1.4
“Stormdrain Plan” by Hilgart Wilson, Ex-Basin 1 and Ex-Basin 2 provide a volume of 4,516
cf and 4,123 cf respectively. Refer to Appendix IV for Plan C1.4 “Stormdrain Plan” by
Hilgart Wilson.

Drainage area EX-B1 is self-retaining.

Runoff from drainage area EX-C1 flows into Osborn Road, where it is ultimately collected
by EX-CB-6.

All flows draining into existing on-site catch basins are stored in two underground storage
tanks located south of the property (Ex-Basin 1 and Ex-Basin 2).

Refer to Appendix Il for Existing Conditions Drainage Area Map.

below is a summary of existing conditions runoff calculations:

TABLE 1:

EXISTING SITE DISCHARGES

Intensity Intensity
Cwt 10 yr Q1o 100 yr Q100 | Control Point flows flows
5-min 5-min Q10 Q100
(ac) (-) (in/hr) (cfs) (in/hr) (cfs) CP# (cfs) (cfs)
4.68 7.43
EX-Al 0.32 0.87 4.68 1.30 7.43 2.06 EX-CB-1
EX-A2 0.33 0.90 4.68 1.40 7.43 2.22 EX-CB-2
EX-A3 0.36 0.88 4.68 1.50 7.43 2.38 EX-CB-3
EX-A4 0.33 0.89 4.68 1.37 7.43 2.17 EX-CB-4
EX-AS5 0.93 0.87 4.68 3.77 7.43 5.99 EX-CB-5
EX-BL| 004 |045| 468 |009| 7.43 0.14 EX-CB-1 11.07 17.58
EX-C1 0.26 0.61 4.68 0.75 7.43 1.19
OFF-2 0.11 0.83 4.68 0.43 7.43 0.68 Osborn Road
OFF-1 0.06 0.73 4.68 0.20 7.43 0.32 71st Street
OFF-3 0.08 0.73 4.68 0.27 7.43 0.43 | Scottsdale Road
Overall project area includes 2.57 Acres at Cut = 0.84 (Existing conditions)

Refer to the Existing Cwt Exhibit and Existing Conditions Drainage Area Map in Appendix Il.

Preliminary Drainage Report

Page 3
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4. PROPOSED STORM WATER MANAGEMENT

4.1 DESIGN INTENT:

Given that the site has been previously developed, on-site retention shall be calculated per City
of Scottsdale DSPM 4-1.201. In order to preserve existing drainage patterns, most of the on-site
drainage will discharge to the historical outlets, a portion of the site run-off will also be stored
in basins to fulfill stormwater retention and first flush requirements. The majority of the
building’s roof run-off will be directed to existing catch basins south of the site (EX-CB-1 to EX-
CB-5) as in existing conditions. A portion of the roof will be drained to a proposed underground
storage tank located at the south boundary of the property, which will store the minimum pre-
vs-post associated volume of the site. Landscape and sidewalk areas around the project building
will discharge minor flows to the right of way. Flows will be conveyed via roof drains, storm pipes
and overland flow.

4.2 DESIGN STORM REQUIREMENTS:
In accordance with City of Scottsdale requirements for lots that are already developed,
stormwater storage for the 100-year 2-hour storm event is required based on maintaining
existing retention volume plus the difference between the pre vs. post development runoff from
the 100-year 2-hour storm event if increased or first flush, whichever is greater.

4.3 LAND CHARACTERISTICS:
The proposed project site consists of a multi-family residential building with a restaurant and
landscape areas along the perimeter of the structure. Based on the DS&PM, runoff coefficients
for the 100-year storm event used are as follows:
e (=0.95 for building or concrete
e (=0.95 for paved surface
e (C=0.45 for undisturbed natural desert or desert landscape

HYDROLOGIC ANALYSIS: The hydrologic analysis is determined using the procedures in the City
of Scottsdale Design Standards & Policies Manual and the Drainage Design Manual for Maricopa
County, Arizona, Volume |.
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Table 2 below is a summary of proposed conditions runoff calculations:
TABLE 2:

PROPOSED SITE DISCHARGES
Intensity Intensity
AREA Cwt 10 yr Q10 100 yr Q100 | Control Point flows flows
5-min 5-min Q10 Q100
(ac) (-) (infhr) | (cfs) | (in/hr) (cfs) CP# (cfs) (cfs)
4.68 7.43
DA-Al 0.17 0.95 4.68 0.73 7.43 1.17
DA-A2 0.26 0.95 4.68 1.17 7.43 1.86 EX-CB-1
DA-A3 0.18 0.95 4.68 0.81 7.43 1.29
DA-A4 0.30 0.95 4.68 1.36 7.43 2.15 EX-CB-2
DA-AS 0.28 0.95 4.68 1.24 7.43 1.96
DA-A6 0.54 0.95 4.68 2.41 7.43 3.83
DA-A7 0.26 0.95 4.68 1.14 7.43 1.81 EX-CB-5
DA-A8 0.08 0.95 4.68 0.37 7.43 0.59 EX-CB-4
DAEL| 021 |095| 468 |095| 7.43 1.51 Sacin 1 11.99 19.03
DA-E2 0.03 0.95 4.68 0.16 7.43 0.25
DA-B1 0.06 0.56 4.68 0.17 7.43 0.27
OFF-1 0.06 0.80 4.68 0.22 7.43 0.36 71st Street
DA-C1 0.18 0.72 4.68 0.59 7.43 0.94
OFF-2 0.11 0.70 4.68 0.36 7.43 0.58 Osborn Road
DA-D1 0.01 0.73 4.68 0.03 7.43 0.04
OFF-3 0.08 0.73 4.68 0.27 7.43 0.43 | Scottsdale Road

Overall project area includes 2.57 Acres at Cwt = 0.92 (Proposed conditions)

Refer to the Proposed Cwt Exhibit and Proposed Conditions Drainage Area Map in
Appendix Il

4.4 STORMWATER RETENTION:
100-YR, 2-HR STORM: Per City of Scottsdale DSPM 4-1.201, development storage
requirements for the 100-yr, 2-hr storm event are calculated as follows:

Preliminary Drainage Report Page 5
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where:

. = Required storage (cf)

R = Precipitation amount =2.16 in per NOAA Atlas 14 Precipitation Frequency Estimates
A = Total area of site (sf)

AC = Cpost = Cpre

2.16
V. = (0.92 — 0.84) (?> (112,097) = 1,615 cf

Since the difference of the weighted coefficients is positive, stormwater flows in the project area
will increase, generating additional flow contributions to existing drainage patterns. Therefore,
stormwater retention is required for the development following the pre vs. post analysis.

FIRST FLUSH: First Flush storage required is calculated in accordance with City of Scottsdale
DSPM 4-1.201. Only the areas where runoff could be affected by vehicular contact are
considered in the first flush calculation. The roof drainage is considered to be free of heavy
traffic pollutants, therefore, on-site driveway areas and sidewalks will be considered for the
calculation. As shown in the Proposed Conditions Cwt Exhibit, first flush area is calculated as the
total project area (112,097 sf) minus roof area (89,482 sf) and landscape areas (5821 sf),
equating to 16,794 sf.

FE. = C(P)A
12
where:

FE,. = First Flush required storage volume (cf)

P = Precipitation amount =0.5 in per C.0.S. DSPM
A = Area of site excluding roofs and landscape (sf)
C = The weighted average runoff coefficient =0.95

0.5
FF. = (0.95) (E) 16,794 = 665 cf

The above assessment indicates that the required First Flush storage is 665 cf.

Retention shall be provided for the greater of Pre vs Post and First Flush volumes, therefore on-
site retention will be designed to store the Pre vs. Post volume. (1,615 cf). The provided storage
volume will also fulfill the First Flush requirement. The proposed on-site retention will store
flows from drainage areas E-1 and E-2 to (1,856 CF) to comply with Pre vs Post and First Flush
volumes. Refer to Appendix Il for calculations.

Provided storage of Basin 1:
Basin 1 will consist of a 6’ diameter corrugated metal pipe and will have a length of 70 If.
Vp = r* Pipe radius? * Pipe length
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Vp = (T * 32)*(70) = 1,979 cf

The proposed basin has enough capacity to store the required additional volume generated
from the Pre vs. Post analysis.

4.6 STORMWATER DISCHARGE
Bleed-off for the underground retention basin (Basin 1) will be provided by an 8” pipe connected
to existing catch basin EX-CB-3, which conveys flow to the public storm drain system. A 1.2”
orifice plate will be placed on CB-1 to reduce bleed off rate. The bleed-off rate can be calculated
by using the following formula:

Q =CzA\/2gh

where:

Q= Orifice flow (cfs)

C4= Orifice coefficient = 0.65

A = Area of orifice (sf) =0.01227 for a 1.5” orifice
g = Acceleration from gravity (fps) =32.2

h = Head (ft)

Q = (0.65) * (0.01227)\/2(32.2)(0.08) = 0.01811 cfs

The proposed 8” bleed-off pipe at a slope of 1% has a full capacity of 1.21 cfs. Since the calculated
orifice flow is smaller than the capacity of the pipe, the orifice flow rate will govern. At this rate,
the detention volume will be drained in (Vp/0.1811)/3600 = 30.36 hours

Pre vs post discharges

Proposed conditions will ultimately reduce site flow contributions to the existing public storm
drain system. Even though the overall run-off coefficient of the site will be increased by 0.8,
provided on-site retention will enable run-off reductions to the public drains.

Table 3 below summarizes the project discharges per outfall for the 10-year and 100-year storm
events, providing the differences between existing and proposed peak flows for each case. The
overall site contributions to the existing public drain system are also shown for the drainage areas
that will ultimately discharge to it either through catch basins or the proposed manhole
connection.
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TABLE 3:
Ultimate flows to public storm drain system
Q10 (cfs) Q100 (cfs) Q10 (cfs) Q100 (cfs)

Outfall Existing | Proposed A Existing | Proposed A Existing | Proposed | Existing | Proposed
N. 71 St 0.29 0.39 0.10 0.46 0.63 0.17
Osborn Road 1.18 0.95 -0.23 1.87 1.52 -0.35
Scottsdale Road 0.27 0.30 0.03 0.43 0.47 0.04
EX-CB-1 1.30 1.90 0.60 2.06 3.03 0.97

11.08 10.87 17.58 17.30

EX-CB-2 1.40 2.17 0.77 2.22 3.44 1.22
EX-CB-3 15 0.00 -1.50 2.38 0.02 -2.36
EX-CB-4 1.37 0.37 -1.00 | 217 0.59 -1.58
EX-CB-5 3.77 4.79 1.02 | 599 7.6 1.61

During the 100-year storm event, discharges to the overall public storm drain system will be
decreased by 0.28 cfs. Discharge to N. 71 St will be increased by 0.17 cfs while peak flows to
Osborn Road will be decreased by 0.35 cfs. Discharge to Scottsdale Road is increased by 0.04 cfs.
Discharge to EX-CB-1 will be increased by 0.97. Discharge to EX-CB-2 will be increased by 1.22.
Discharge to EX-CB-3 and EX-CB-4 will be decreased by 2.36 cfs and 1.58 cfs respectively due to
the proposed on-site retention. Discharge to EX-CB-5 will be increased by 1.61 cfs. Street and
inlet capacities will be verified at later stages of the project with the newly modified peak flows
to check hydraulics of existing gutter sections in adjacent streets.

Refer to Existing Conditions Drainage Area Map and Proposed Conditions Drainage Area Map
in Appendix Il.

4.7 ADEQ WATER QUALITY REQUIREMENTS

The total disturbed area of this site is approximately 2.57 acres. The Arizona Department of
Environmental Quality requires that any site disturbance over an acre is required to submit an
NOI. A NOI will be submitted to ADEQ for this site after the first submittal of the construction
documents as this site disturbance is over 1 acre.

5. FLOOD SAFETY FOR DWELLINGS

5.1 FINISHED FLOOR ELEVATIONS
This project lies in an “X” Flood Zone. Therefore, the proposed building finished floor elevation
will be set a minimum of 14 inches above the lot ultimate outfall, located at the southeast corner
of the site at an elevation of 1246.88’.

6. CONCLUSIONS

6.1 OVERALL PROJECT:
1. The finish floor elevations will be designed a minimum of 14 inches above the low top
of curb of the lot.
2.  Most of the historical outfalls will be affected at proposed conditions and overall
discharge to the public storm drain system will be reduced.
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3. On-site storage facilities will be provided to account for the Pre vs. Post volume and First
Flush volumes.

6.2 PROJECT PHASING:
This project will be constructed in a single phase.

7. WARNING AND DISCLAIMER OF LIABILITY
RE: following page.

8. REFERENCES

1. Design Standards & Policies Manual, City of Scottsdale — January 2018

2. Drainage Design Manual for Maricopa County, Arizona, Volume |, Hydrology, Flood Control District
of Maricopa County, Fourth Edition, December 14, 2018

3. Drainage Design Manual for Maricopa County, Arizona, Volume I, Hydraulics, Flood Control District
of Maricopa County, December 14, 2018

Preliminary Drainage Report Page 9
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NOAA Atlas 14, Volume 1, Version 5

Location name: Scottsdale, Arizona, USA*
Latitude: 33.4873°, Longitude: -111.9271°

Elevation: 1246.83 ft**
* source: ESRI Maps
** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES
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MER 5

Sanja Perica, Sarah Dietz, Sarah Heim, Lillian Hiner, Kazungu Maitaria, Deborah Martin, Sandra
Pavlovic, Ishani Roy, Carl Trypaluk, Dale Unruh, Fenglin Yan, Michael Yekta, Tan Zhao, Geoffrey
Bonnin, Daniel Brewer, Li-Chuan Chen, Tye Parzybok, John Yarchoan

NOAA, National Weather Service, Silver Spring, Maryland

PFE_tabular | PE_graphical | Maps_&_aerials

PF tabular

PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)’

. | Average recurrence interval (years) |
Duration
1 || 2 5 || 10 || 25 | 550 || 100 | 200 | 500 | 1000 |
5-min 0.183 0.239 0.324 0.390 0.480 0.549 0.619 0.691 0.787 0.860
(0.153-0.222)|((0.202-0.290) [(0.272-0.394) [(0.325-0.471)|(0.393-0.576) ||(0.444-0.656) |[(0.491-0.738) |[(0.539-0.822) ||(0.598-0.938) ||(0.641-1.03)
10-min 0.278 0.363 0.494 0.594 0.730 0.835 0.941 1.05 1.20 1.31
(0.233-0.338)|((0.307-0.442) ((0.414-0.599) ((0.495-0.717)||(0.598-0.876) ||(0.675-0.998) || (0.747-1.12) || (0.820-1.25) || (0.909-1.43) |/(0.975-1.56)
15-min 0.344 0.450 0.612 0.737 0.905 1.03 1.17 1.30 1.48 1.62
(0.289-0.419)|((0.380-0.548)[(0.513-0.742) [(0.613-0.889) | (0.741-1.09) || (0.837-1.24) || (0.926-1.39) || (1.02-1.55) || (1.13-1.77) || (1.21-1.94)
30-min 0.464 0.607 0.825 0.992 1.22 1.39 1.57 1.75 2.00 2.19
(0.389-0.564)|((0.512-0.738) || (0.691-1.00) || (0.826-1.20) || (0.998-1.46) || (1.13-1.67) || (1.25-1.87) || (1.37-2.09) || (1.52-2.38) || (1.63-2.61)
60-min 0.574 0.751 1.02 1.23 1.51 1.73 1.95 217 2.47 2.71
(0.481-0.698)((0.633-0.913)|| (0.855-1.24) || (1.02-1.48) || (1.24-1.81) || (1.39-2.06) || (1.54-2.32) || (1.69-2.59) || (1.88-2.95) || (2.01-3.23)
2-hr 0.664 0.861 1.15 1.38 1.68 1.92 2.16 2.40 2.73 2.99
(0.567-0.792)|| (0.735-1.03) || (0.981-1.37) || (1.16-1.63) || (1.40-1.98) || (1.57-2.25) || (1.74-2.53) || (1.90-2.82) || (2.11-3.21) || (2.26-3.53)
3-hr 0.722 0.926 1.22 1.45 1.77 2.03 2.30 2.58 297 3.29
(0.613-0.867)|[ (0.790-1.12) || (1.03-1.46) || (1.22-1.73) || (1.47-2.10) || (1.66-2.40) || (1.85-2.72) || (2.04-3.05) || (2.27-3.51) || (2.45-3.90)
6-hr 0.869 1.10 1.41 1.66 2.00 2.27 2.55 2.83 3.22 3.52
(0.754-1.02) || (0.959-1.30) || (1.23-1.66) || (1.43-1.94) || (1.70-2.32) || (1.89-2.62) || (2.09-2.94) || (2.28-3.27) || (2.53-3.73) |[(2.70-4.10)
12-hr 0.972 1.23 1.56 1.82 217 243 2.7 2.99 3.36 3.66
(0.851-1.13) || (1.08-1.43) || (1.36-1.80) || (1.58-2.10) || (1.86-2.49) || (2.06-2.79) || (2.26-3.11) || (2.46-3.44) || (2.70-3.89) || (2.88-4.26)
24-hr 1.16 1.48 1.92 2.26 2.74 3.12 3.52 3.93 4.49 4.94
(1.04-1.31) || (1.32-1.67) || (1.71-2.15) || (2.01-2.54) || (2.42-3.07) || (2.74-3.49) || (3.06-3.93) || (3.39-4.39) || (3.84-5.03) || (4.18-5.54)
2.da 1.26 1.61 211 2.51 3.07 3.52 3.99 4.48 517 5.72
y (1.12-1.42) || (1.44-1.81) || (1.88-2.37) || (2.23-2.82) || (2.72-3.44) || (3.09-3.94) || (3.48-4.48) || (3.88-5.03) || (4.43-5.81) || (4.85-6.45)
3.da 1.33 1.70 2.24 2.67 3.28 3.77 4.28 4.83 5.60 6.21
y (1.19-1.50) || (1.52-1.91) || (1.99-2.51) || (2.37-2.99) || (2.90-3.67) || (3.30-4.21) || (3.73-4.80) || (4.17-5.41) || (4.78-6.28) || (5.25-6.99)
4-da 1.40 1.79 2.36 2.83 3.48 4.01 4.58 5.18 6.02 6.71
y (1.25-1.58) || (1.60-2.02) || (2.10-2.65) || (2.51-3.17) || (3.07-3.90) || (3.52-4.49) || (3.98-5.12) || (4.47-5.80) || (5.13-6.74) || (5.66-7.53)
7-da 1.55 1.98 2.62 3.13 3.86 4.44 5.07 5.73 6.66 7.42
y (1.38-1.75) || (1.77-2.24) || (2.33-2.94) || (2.78-3.52) || (3.41-4.33) || (3.90-4.98) || (4.41-5.68) || (4.95-6.43) || (5.68-7.48) || (6.25-8.34)
10-da 1.69 2.16 2.85 3.41 4.18 4.81 5.47 6.16 714 7.92
y (1.51-1.90) || (1.93-2.43) || (2.54-3.20) || (3.02-3.81) || (3.69-4.67) || (4.22-5.37) || (4.76-6.11) || (5.33-6.89) || (6.10-7.99) || (6.70-8.88)
20-da 2.07 2.67 3.52 4.17 5.04 5.7 6.39 7.08 8.01 8.72
y (1.86-2.32) || (2.39-2.98) || (3.15-3.93) || (3.71-4.64) || (4.47-5.61) || (5.05-6.35) || (5.62-7.12) || (6.20-7.89) || (6.95-8.95) || (7.51-9.76)
30-da 2.42 3.12 4.1 4.86 5.87 6.64 7.44 8.25 9.34 10.2
y (2.16-2.71) || (2.79-3.48) || (3.66-4.57) || (4.33-5.40) || (5.20-6.52) || (5.86-7.38) || (6.54-8.26) || (7.21-9.16) || (8.10-10.4) || (8.75-11.3)
45-da 2.81 3.62 4.76 5.61 6.73 7.57 8.42 9.27 10.4 11.2
y (2.52-3.13) || (3.25-4.03) || (4.27-5.31) || (5.02-6.25) || (6.00-7.49) || (6.73-8.43) || (7.45-9.38) || (8.16-10.3) || (9.08-11.6) || (9.76-12.6)
60-da 3.1 4.01 5.28 6.20 7.39 8.28 9.17 10.0 11.2 12.0
y (2.80-3.46) || (3.61-4.46) || (4.74-5.86) || (5.55-6.88) || (6.61-8.21) || (7.37-9.19) || (8.13-10.2) || (8.87-11.2) || (9.81-12.5) || (10.5-13.4)

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).

Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates (for a

given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds are not
checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.

Please refer to NOAA Atlas 14 document for more information.
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PDS-based depth-duration-frequency (DDF) curves
Latitude: 33.4873°, Longitude: -111.9271°
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NOAA Atlas 14, Volume 1, Version 5

** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

Location name: Scottsdale, Arizona, USA* éf""ﬂ m““‘@;
Latitude: 33.4873°, Longitude: -111.9271° H 4]
Elevation: 1246.83 ft** b £

* source: ESRI Maps K~ ,;?'9

MER 5

Sanja Perica, Sarah Dietz, Sarah Heim, Lillian Hiner, Kazungu Maitaria, Deborah Martin, Sandra
Pavlovic, Ishani Roy, Carl Trypaluk, Dale Unruh, Fenglin Yan, Michael Yekta, Tan Zhao, Geoffrey
Bonnin, Daniel Brewer, Li-Chuan Chen, Tye Parzybok, John Yarchoan

NOAA, National Weather Service, Silver Spring, Maryland

PFE_tabular | PE_graphical | Maps_&_aerials

PF tabular

PDS-based point precipitation frequency estimates with 90% confidence intervals (in incheslhour)1

Durati | Average recurrence interval (years) |
uration
I 1 || 2 || 5 || 10 25 50 100 || 200 || 500 | 1000 |
5-min 2.20 2.87 3.89 4.68 5.76 6.59 7.43 8.29 9.44 10.3
(1.84-2.66) || (2.42-3.48) || (3.26-4.73) || (3.90-5.65) || (4.72-6.91) || (5.33-7.87) || (5.89-8.86) || (6.47-9.86) || (7.18-11.3) || (7.69-12.3)
10-min 1.67 2.18 2.96 3.56 4.38 5.01 5.65 6.31 7.18 7.85
(1.40-2.03) || (1.84-2.65) || (2.48-3.59) || (2.97-4.30) || (3.59-5.26) || (4.05-5.99) || (4.48-6.73) || (4.92-7.51) || (5.45-8.57) || (5.85-9.38)
15-min 1.38 1.80 2.45 2.95 3.62 414 4.67 5.21 5.94 6.49
(1.16-1.68) || (1.52-2.19) || (2.05-2.97) || (2.45-3.56) || (2.96-4.34) || (3.35-4.95) || (3.70-5.56) || (4.07-6.20) || (4.51-7.08) || (4.84-7.76)
30-min 0.928 1.21 1.65 1.98 2.44 2.79 3.14 3.51 4.00 4.37
(0.778-1.13) || (1.02-1.48) || (1.38-2.00) || (1.65-2.39) || (2.00-2.93) || (2.25-3.33) || (2.49-3.75) || (2.74-4.18) || (3.04-4.77) || (3.26-5.22)
60-min 0.574 0.751 1.02 1.23 1.51 1.73 1.95 217 2.47 2.71
(0.481-0.698)|((0.633-0.913)|| (0.855-1.24) || (1.02-1.48) || (1.24-1.81) || (1.39-2.06) || (1.54-2.32) || (1.69-2.59) || (1.88-2.95) || (2.01-3.23)
2-hr 0.332 0.430 0.576 0.688 0.840 0.958 1.08 1.20 1.37 1.49
(0.284-0.396)|((0.368-0.514)|/(0.490-0.685)|((0.578-0.816)||(0.698-0.990) | (0.785-1.13) || (0.870-1.27) || (0.952-1.41) || (1.06-1.60) || (1.13-1.76)
3-hr 0.240 0.308 0.406 0.483 0.590 0.676 0.766 0.859 0.989 1.09
(0.204-0.289)|((0.263-0.372)||(0.344-0.487)|((0.405-0.576)||(0.489-0.701)||(0.552-0.800)||(0.615-0.906) || (0.678-1.01) || (0.757-1.17) || (0.816-1.30)
6-hr 0.145 0.184 0.236 0.278 0.334 0.379 0.425 0.472 0.537 0.588
(0.126-0.171)|[(0.160-0.216)||(0.205-0.277)|((0.238-0.324)||(0.283-0.387)|((0.316-0.437)||(0.349-0.491)|[(0.380-0.547)||(0.422-0.623)|((0.451-0.684)
12-hr 0.081 0.102 0.129 0.151 0.180 0.202 0.225 0.248 0.279 0.304
(0.071-0.094)|((0.089-0.119){|(0.113-0.150)/((0.131-0.174)||(0.154-0.207)|((0.171-0.232)||(0.188-0.258) | (0.204-0.285)||(0.224-0.323)|((0.239-0.353)
24-hr 0.048 0.062 0.080 0.094 0.114 0.130 0.147 0.164 0.187 0.206
(0.043-0.055)|((0.055-0.069)|/(0.071-0.090)|[(0.084-0.106)||(0.101-0.128) [ (0.114-0.145)||(0.128-0.164)|[(0.141-0.183)||(0.160-0.209) [ (0.174-0.231)
2.da 0.026 0.033 0.044 0.052 0.064 0.073 0.083 0.093 0.108 0.119
y (0.023-0.029)|((0.030-0.038)|/(0.039-0.049)|((0.047-0.059)||(0.057-0.072)|((0.064-0.082)(|(0.073-0.093)|((0.081-0.105)||(0.092-0.121)|[(0.101-0.134)
3.da 0.018 0.024 0.031 0.037 0.046 0.052 0.060 0.067 0.078 0.086
y (0.016-0.021)|[(0.021-0.027)|/(0.028-0.035)|((0.033-0.042)||(0.040-0.051)|((0.046-0.059)||(0.052-0.067)||(0.058-0.075)||(0.066-0.087)|[(0.073-0.097)
4-da 0.015 0.019 0.025 0.029 0.036 0.042 0.048 0.054 0.063 0.070
y (0.013-0.016)|[(0.017-0.021)|/(0.022-0.028)|((0.026-0.033)||(0.032-0.041)|[(0.037-0.047)||(0.041-0.053)||(0.047-0.060)||(0.053-0.070) | (0.059-0.078)
7-da 0.009 0.012 0.016 0.019 0.023 0.026 0.030 0.034 0.040 0.044
y (0.008-0.010)|{(0.011-0.013)|/(0.014-0.018)|[(0.017-0.021)||(0.020-0.026)|((0.023-0.030)||(0.026-0.034) [ (0.029-0.038)||(0.034-0.045) || (0.037-0.050)
10-da 0.007 0.009 0.012 0.014 0.017 0.020 0.023 0.026 0.030 0.033
y (0.006-0.008)|((0.008-0.010)||(0.011-0.013)|((0.013-0.016)|/(0.015-0.019)|((0.018-0.022)|(0.020-0.025) | (0.022-0.029)||(0.025-0.033)|((0.028-0.037)
20-day 0.004 0.006 0.007 0.009 0.010 0.012 0.013 0.015 0.017 0.018
(0.004-0.005)|((0.005-0.006)|/(0.007-0.008)|((0.008-0.010)||(0.009-0.012)|{(0.011-0.013)||(0.012-0.015)|[(0.013-0.016)||(0.014-0.019)||(0.016-0.020)
30-da 0.003 0.004 0.006 0.007 0.008 0.009 0.010 0.011 0.013 0.014
y (0.003-0.004)|((0.004-0.005)|/(0.005-0.006)||(0.006-0.007)||(0.007-0.009)|((0.008-0.010)|(0.009-0.011)[(0.010-0.013)||(0.011-0.014)|[(0.012-0.016)
45-da 0.003 0.003 0.004 0.005 0.006 0.007 0.008 0.009 0.010 0.010
y (0.002-0.003)|((0.003-0.004)|(0.004-0.005)|((0.005-0.006)||(0.006-0.007)|((0.006-0.008)|(0.007-0.009) | (0.008-0.010)|| (0.008-0.011)[(0.009-0.012)
60-da 0.002 0.003 0.004 0.004 0.005 0.006 0.006 0.007 0.008 0.008
y (0.002-0.002)|((0.003-0.003)|/(0.003-0.004)|[(0.004-0.005)||(0.005-0.006)||(0.005-0.006)||(0.006-0.007)||(0.006-0.008)||(0.007-0.009) | (0.007-0.009)

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates (for a

given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds are not
checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.

Please refer to NOAA Atlas 14 document for more information.
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PDS-based intensity-duration-frequency (IDF) curves
Latitude: 33.4873°, Longitude: -111.9271°
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EXISTING OVERALL SITE C,,

DESERT

DESERT

Pavement LANDSCAPE TOTAL AREA Cwt

C-VALUE 0.95 0.45
AREA (ac) 2.03 0.54 2.57 0.84
EX-A1l 0.27 0.05 0.32 0.87
EX-A2 0.30 0.03 0.33 0.90
EX-A3 0.31 0.05 0.36 0.88
EX-A4 0.29 0.04 0.33 0.89
EX-A5 0.78 0.15 0.93 0.87
EX-B1 0.00 0.04 0.04 0.45
EX-C1 0.09 0.18 0.26 0.61

EXISTING OFFSITE SITE C,

Pavement LANDSCAPE TOTAL AREA Cwt
C-VALUE 0.95 0.50
AREA (ac) 0.11 0.06 0.17 0.79
I S Y A
OFF-1 0.03 0.03 0.06 0.73
OFF-2 0.08 0.03 0.11 0.83
OFF-3 0.04 0.04 0.08 0.73




PROPOSED OVERALL SITE C,,

Building/ DESERT TOTAL AREA cwt
Pavement LANDSCAPE
C-VALUE 0.95 0.45
AREA (ac) 2.44 0.13 2.57 0.92
1 1]
DA-A1 0.17 0.00 0.17 0.95
DA-A2 0.26 0.00 0.26 0.95
DA-A3 0.18 0.00 0.18 0.95
DA-A4 0.30 0.00 0.30 0.95
DA-A5 0.28 0.00 0.28 0.95
DA-A6 0.54 0.00 0.54 0.95
DA-A7 0.26 0.00 0.26 0.95
DA-A8 0.08 0.00 0.08 0.95
DA-B1 0.01 0.05 0.06 0.56
DA-C1 0.10 0.08 0.18 0.72
DA-D1 0.00 0.004 0.01 0.73
DA-E1 0.21 0.00 0.21 0.95
DA-E2 0.03 0.00 0.03 0.95
PROPOSED OFFSITE SITE C,,

Pavement DESERT TOTAL AREA Cwt
LANDSCAPE

C-VALUE 0.95 0.50

AREA (ac) 0.13 0.12 0.25 0.73
N I A A

OFF-1 0.04 0.02 0.06 0.80
OFF-2 0.05 0.06 0.11 0.70
OFF-3 0.04 0.04 0.08 0.73




Required Storage Volume Calculations
|

P=100-yr, 5min = 7.90

Vr=1*(P/12)*Cw*A

P=100-yr,24-hr= 2.16in.

Drainage Area C Depth Volume Reg. Volume Req.
Area ID (acres) (=) (in) (acre-ft) (CF)
ON-SITE RETENTION - BASIN A - UG Storage + Open Retention
DA-E1 0.21 0.95 2.16 0.037 1,595.86
DA-E2 0.03 0.95 2.16 0.006 260.12
Basin A Total] 0.25 0.82 0.04 1,855.98
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2. THE CITY ONLY APPROVES THE SCOPE, NOT THE DETALL, OF ENGINEERING DESIGNS;
THEREFORE, IF CONSTRUCTION QUANTITIES ARE SHOWN ON THESE PLANS, THEY ARE
NOT VERIFIED BY THE CITY.
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OF THE LATEST EDITION OF THE INTERNATIONAL BUILDING CODE. A PERMIT FOR THIS c=xx.xx-/ CONCRETE. ELEVATION RL RIDGELINE STORM PIPE WATER METER | | CONCRETE. PAVEMENT
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