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1.0 INTRODUCTION

This draft final drainage report has been prepared under a contract from LGE Design Build,
developer of The Collector's Garages at Westworld project. The purpose of this report is to
provide a draft final drainage analysis, required by Scottsdale city policy, to support this
development. Preparation of this report has been done according to the procedures detailed in
the City of Scottsdale Design Standards & Policies Manual dated January, 2018 (CSDSPM)
(Reference 1). The offsite and overall drainage conditions and background, including drainage
elements associated with the adjacent completed Westworld Sports Fields (now Reata Sports
Complex) project, located to the west of this project, are provided by the consultant Huitt-Zollars
in a document titled Offsite Flow Narrative, placed in Appendix D as an integral part of this
overall report.

This development project is located along the south side of McDowell Mountain Ranch
Road just northwest of Thompson Peak Pkwy within the City of Scottsdale, Maricopa County,
Arizona. The proposed project is currently two undeveloped parcels, 217-14-037A and 217-14-
038A, within the Westworld master development, that will ultimately be combined into one
parcel via a PLAT. This PLAT will also dedicate any necessary drainage, access or flood control
easements mentioned and/or required in this report.

The ultimate combined parcel is bound by McDowell Mountain Ranch Road to the north,
existing development to the west, and a City of Scottsdale park to the south and west. The site is
specifically located within a portion of Section 5, Township 3 North, Range 5 East, of the Gila
and Salt River Base and Meridian. Figure 1, in Appendix A, illustrates the location of the project
site in relation to the City of Scottsdale street system. Access to the site is provided off of
McDowell Mountain Ranch Road.

The development proposes the construction of five new auto garage buildings along with a
clubhouse. Site improvements will include construction of a driveway entrance, parking lot,
sidewalk, landscaping, and supporting infrastructure including storm drain, water, sewer and fire
lines. The overall project site is approximately 5 acres.

2.0 EXISTING DRAINAGE CONDITIONS

The current FEMA Flood Insurance Rate Map (FIRM) for this area, map number
04013C1340 L (Revision date October 16, 2013) shows the project site is mostly located in flood
hazard Zone X (not shaded) and impacted by flood hazard Zone A (see Figure 2 in Appendix A).
Zone A is defined as "Special Flood Hazard Area, no base flood elevations determined.” Zone X
(not shaded) is defined as “Areas determined to be outside the 0.2% annual chance floodplain.”

The proposed site consists of sparse vegetation with shrubs and short grasses. In its
unimproved condition, the project site drains as sheet flow primarily to the southwest at an
average slope of 2-3%. As described in the Offsite Flow Ngrrative, before the improvements
associated with the adjacent sports complex, the site was“subject to significant potential flow
breakouts as reflected in Appendix D, Appendix B

If the offsite flow narrative was previously
approved, please include the related City case
number or plan number in this drainage report for
reference, as noted in my earlier email.
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3.0 PROPOSED CONDITIONS DRAINAGE CONCEPT

The proposed drainage concept is presented in three parts: onsite drainage conveyance, off-
site drainage conveyance, and storm water retention. These three sections make up sections 3.1,
3.2, and 3.3 respectively. Drainage Exhibit A, located Appendix A, provides a graphical
illustration of the proposed drainage concept.

3.1 Onsite Drainage Conveyance

Onsite drainage will be conveyed via overland flow to the proposed catch basins and storm
drain network, where it will outfall into the proposed underground retention tanks. This system is
discussed further in Section 3.3. Drainage Exhibit A, located Appendix A, provides a graphical
illustration of the proposed drainage concept. The proposed drainage is modeled utilizing the
rational method, with an IDF curve generated from the NOAA 14 values, as found in Appendix
C. Rainfall intensities of the 2, 10, 25, 50, and 100-year storms, tied to a time of concentration of
5 minutes, were analyzed. A runoff coefficient of 0.90 was utilized.

Per the Rational Method:

Q = C*i*A

Where:

Q = Peak Runoff Discharge in CFS

C = Runoff Coefficient (0.90 for onsite, 0.95 for offsite)
i = Rainfall Intensity in inches/hour (for the 5 min t.)
A = Drainage Area in acres

The Rational Method and drainage inlet calculations can be found in Appendix B. The storm
drain analysis of the proposed system will be provided during project final plans.

3.2 Offsite Drainage Conveyance

The Offsite Flow Narrative in Appendix D discusses the offsite flow conditions at the
project site and an alternative berm across the Old Verde Canal to be constructed as part of this
project. Per that narrative, once said berm is constructed, offsite flow impacting the project site is
limited to flows along McDowell Mountain Ranch Road. Flows along McDowell Mountain
Ranch Road will sheet flow to the proposed curb and gutter along the project frontage where it
will flow into curb inlet and be retained in an onsite underground retention tank (see Exhibit A).

Flows generated near the southern property boundary to the west of the canal will be
captured by an existing catch basin within the recently constructed Reata Sports Complex. This
existing catch basin can be found in the Conceptual Grading, Drainage and Utility Plan by
Hunter Engineering and in Appendix A, Drainage Exhibit A. The existing and proposed
conditions can be found on Exhibit 1 in Appendix D, Offsite Flow Narrative, prepared by Huitt-
Zollars.
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3.3 Storm Water Retention

The City of Scottsdale requires that all runoff from the 100-year, 2-hour event generated
from the project site and half street improvements be retained within the project site.
Developments within the City of Scottsdale must also adhere to “First Flush” requirements.
These developments are required to retain onsite stormwater runoff equivalent to the first 0.5
inches of rainfall. As this development has designed a system to retain the 100-year, 2-hour
event of 2.36 inches, the “First Flush” requirement will be met.

The volume requirement will be satisfied by four underground retention tanks. The
retention required and provided worksheets are located in Appendix B. The underground
retention tanks will drain via drywells within the required 36-hours. The number of drywells may
increase during installation based on soil percolation tests conducted during construction. The
final number of drywells shall be determined using the measured infiltration rate from these
tests. A drainage easement is required for the underground retention tanks. Additionally, a
drainage easement is required for the portion of FEMA Flood Zone A within the project site
boundary. These easements will be dedicated through a separate submittal to the City during
final plan review.

The required retention volume for the project is calculated as follows:
Vk = C*P/12*A

Where:

Vr = Required retention volume in acre-feet

C = 0.90 for on-site

C = 0.95 for off-site (the flow from McDowell Mountain Ranch Road)
P = 2.36 (100-year, 2-hour rainfall intensity)

A = 4.10 ac (onsite), 0.71 ac (off-site)

Vr = 31,611 cu-ft. (onsite), 5,778 cu-ft. (off-site)

Summary Table
Basin Volume Required (cf) Volume Provided (cf) Excess (cf)
UGRT 1 5,778 5,789 11
UGRT 2* 12,413 10,942 -1,471
UGRT 3* 10,640 12,151 1,511
UGRT 4 8,558 8,588 30
Total 37,390 37,471 81

*Underground Retention Tank (UGRT) 2 and UGRT 3 are a series of tanks hydraulically
connected with a 12-inch pipe.

Underground stormwater storage tanks (USST) must meet all City USST requirements in
Section 4-1.202 of the City Design Standards & Policies Manual (DSPM), which includes but
not limited to the following (the derived items below are identified by the corresponding section
reference number):
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4.0

C-3. The owner must dedicate a public drainage easement to the city which meets the
standards for all drainage easements. No major vegetation such as trees shall exist within
the easement. At a minimum, the easement should extend at a 1:1 slope starting at the
bottom of the system, from the outer system's width projected points. Note, the drainage
easement shall be shown on the project grading and drainage plan and other applicable
sheets. At time of submittal of final plans, the drainage easement shall be dedicated
through a separate submittal to the City of Scottsdale.

C-4-e. The USST must have at least a 75-year life, including the lining and coating.
C-4-f. The USST shall drain by gravity (surface drainage). Drywells are acceptable when
drainage by gravity is not feasible. Pumps are only allowed when no other feasible

alternatives exist.

D-2. When pipes are used, the USST must have a smooth interior floor. Specify MAG
supplemental standard detail 2554 for corrugated metal pipes.

D-4. A minimum of two access points, per MAG standards, must be provided for each
USST.

E-1-b. An Operations and Maintenance (O&M) Manual must be prepared and submitted
along with final plans.

E-3. Final plans must include signs at each end of the USST. The sign should read
"Notice-Underground Stormwater Storage Tank".

E-4. A signed and notarized Ownership and Responsibility Statement, in a form
satisfactory to the city Attorney, must be provided prior to approval of final plans.

FINISH FLOOR ELEVATIONS

As discussed in Section 2.0 the site is in flood hazard Zone A and Zone X. The proposed

underground retention tanks will be outside of the Zone A flood plain. The proposed finished
floors are set above the estimated BOR Dike 4 Water Surface Elevation plus one foot, in
accordance with City requirements, ensuring protection from potential flooding. The lowest
finished floor (LF88) is 1533.50.

5.0

ENVIRONMENTAL REQUIREMENTS

As the site will be disturbing more than one acre, an NOI and SWPPP plan and report

need to be submitted along with final plans or before any grading or demolition activities can
commence onsite.
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6.0

CONCLUSIONS
Based on the results of this study, it can be concluded that:

e The site will retain the development retention requirements for the 100-year, 2-hour
storm event from the site and from McDowell Mountain Ranch Road.

e The proposed finished floors are set above the estimated BOR Dike 4 Water Surface
Elevation plus one foot, in accordance with City requirements, ensuring protection
from potential flooding. The lowest finished floor (LF88) is 1533.50.

e The proposed buildings and underground retention stay outside of the portion of the
site located in the Zone A flood plain.

e Only the 100-year, 2-hour design storm is being retained as required. Flow from the
typical 100-year, 6-hour design storm may overwhelm the underground detention and
shall continue to site historical outfalls.

e The construction of a berm within the Old Verde Canal shall act to mitigate any and
all northernly flows of the design storm.

REFERENCES

City of Scottsdale Design Standards & Policies Manual, January 2018.
Drainage Design Manual for Maricopa County, Arizona, Hydrology, December 2018.
Drainage Design Manual for Maricopa County, Arizona, Hydraulics, December 2018.
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LEGEND

SPECIAL FLOOD HAZARD AREAS (SFHAs) SUBJECT TO
INUNDATION BY THE 1% ANNUAL CHANCE FLOOD

The 1% annual chance flood (100-year flood), also known as the base flood, is the flood
that has a 1% chance of being equaled or exceeded in any given year The Special
Flood Hazard Area is the area subject to flooding by the 1% annual chance flood. Areas
of Special Flood Hazard include Zones A, AE, AH, AO, AR, A9, V and VE. The Base
Flood Elevation is the water-surface elevation of the 1% annual chance flood.

ZONE A No Base Flood Elevations determined.

ZONE AE Base Flood Elevations determined.

ZONE AH Flood depths of 1 to 3 feet (usually areas of ponding); Base Flood
Elevations determined.

ZONE AO Flood depths of 1 to 3 feet (usually sheet flow on sloping terrain);
average depths determined. For areas of alluvial fan flooding, velocities
also determined.

ZONE AR Special Flood Hazard Area formerly protected from the 1% annual
chance flood by a I system that was subsequently
decertified. Zone AR indicates that the former flood control system is
being restored to provide protection from the 1% annual chance or
greater flood.

ZONE A99 Area to be protected from 1% annual chance flood by a Federal
flood protection system under construction; no Base Flood Elevations
determined.

ZONEV Coastal flood zone with velocity hazard (wave action); no Base Flood
Elevations determined.

ZONE VE Coastal flood zone with velocity hazard (wave action); Base  Flood
Elevations determined.

FLOODWAY AREAS IN ZONE AE
The floodway is the channel of a stream plus any adjacent floodplain areas that must be

kept free of encroachment so that the 1% annual chance flood can be carried without
substantial increases in flood heights.

OTHER FLOOD AREAS

ZONE X Areas of 0.2% annual chance flood; areas of 1% annual chance flood
with average depths of less than 1 foot or with drainage areas less than
1 square mile; and areas protected by levees from 1% annual chance
flood.

| OTHER AREAS

ZONE X Areas determined to be outside the 0.2% annual chance floodplain.
ZONED Areas in which flood hazards are undetermined, but possible.

COASTAL BARRIER RESOURCES SYSTEM (CBRS) AREAS

OTHERWISE PROTECTED AREAS (OPAs)

CBRS areas and OPAs are normally located within or adjacent to Special Flood Hazard Areas.
1% annual chance floodplain boundary
0.2% annual chance floodplain boundary
Floodway boundary

B ———— Zone D boundary

- CBRS and OPA boundary

<— Boundary dividing Special Flood Hazard Areas of different
Base Flood Elevations, flood depths or flood velocities.

B (513 R Base Flood Elevation line and value; elevation in feet*

(EL 987) Base Flood Elevation value where uniform within zone;
elevation in feet*

* Referenced to the North American Vertical Datum of 1988 (NAVD 88)

Cross section line
@_ fffffff @ Transect line

Geographic coordinates referenced to the North American

LISYa ey Datum of 1983 (NAD 83)

H275000my 1000-meter Universal Transverse Mercator grid ticks, zone 12
6000000 M 5000-foot grid ticks: Arizona State Plane coordinate
system, central zone (FIPSZONE 0202), Transverse
Mercator
DX5510 Bench mark (see explanation in Notes to Users section of
s this FIRM panel)

oM1.5 River Mile

MAP REPOSITORIES
Refer to Map Repositories list on Map Index

EFFECTIVE DATE OF COUNTYWIDE
FLOOD INSURANGE RATE MAP
April 15, 1988
EFFECTIVE DATE(S) OF REVISION(S) TO THIS PANEL
December 3, 1993 July 19,2001  September 30, 2005

October 16, 2013 —to change base flood elevations, to add special flood hazard areas, 1o
incorporate previously issued letters of map revision, to update corporate limits, 10 advance
suffix, to add roads and road names, 1o add base flood elevation, to add floodway, and to
change floodway.

For community map revision history prior to countywide mapping, refer to the Community
Map History table located in the Flood Insurance Study report for this jurisdiction.

To determine if flood insurance is available in this community, contact your insurance
agent or call the National Flood Insurance Program at 1-800-638-6620.

MAP SCALE 1" =1000
TR

— — = METERS
300 0 300 600

PANEL 1340L

MAP LEGEND

FIRM

FLOOD INSURANCE RATE MAP

MARICOPA COUNTY,
ARIZONA

AND INCORPORATED AREAS
PANEL 1340 OF 4425

(SEE MAP INDEX FOR FIRM PANEL LAYOUT)
CONTAINS:

COMMUNITY NUMBER PANEL SUFFIX
SCOTTSDALE, CITY OF 045012 1340 k

Netice to User: The Map Number shown below should be
used when placing map orders; the Community Number shown
above should be used on insurance agolications for the subject
community.

MAP NUMBER
04013C1340L

MAP REVISED
OCTOBER 16, 2013
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Retention Basin Calculations

Design Storm: 100-year, 2-hour

C =109 Onsite
C =095 Offsite
D = 236 inches
Vr = 37,390 cf
Vp = 37,471 cf
UGRT 1
Required
Location Type Area (ac) C’ Coefficient Depth (in) Required (cf)
OA1 Paving 0.71 0.95 2.36 5,778
Total 0.71 5,778
Provided
Length Diameter (ft) Area (sf) Volume (cf)
91 9 63.62 5,789
Total UGRT 1
5,789 cf Prov
5,778 cf Req
1 cf Excess
UGRT 2
Required
Location Type Area (ac) C’ Coefficient Depth (in) Required (cf)
CB1 Paving 0.67 0.90 2.36 5,166
CB2 Paving 0.33 0.90 2.36 2,544
CB3 Paving 0.26 0.90 2.36 2,005
CB4 Paving 0.23 0.90 2.36 1,773
CB5 Paving 0.12 0.90 2.36 925
Total 1.61 12,413
Provided
Length Diameter (ft) Area (sf) Volume (cf)
172 9 63.62 10,942
Total UGRT 2
10,942 cf Prov
12,413 cf Req
to UGRT 3 -1,471 cf Short




UGRT 3

Required
Location Type Area (ac) C' Coefficient Depth (in) Required (cf)

CB6 Paving 0.12 0.90 2.36 925

CB7 Paving 0.22 0.90 2.36 1,696

CB8 Paving 0.25 0.90 2.36 1,928

CB9 Paving 0.25 0.90 2.36 1,928

CB10 Paving 0.54 0.90 2.36 4,163

Total 1.38 10,640
Provided

Length Diameter (ft) Area (sf) Volume (cf)
191 9 63.62 12,151
Total UGRT 3
12,151 cf Prov
10,640 cf Req
from UGRT 2 1,471 cf Req
40 cf Excess
UGRT 4
Required
Location Type Area (ac) C’ Coefficient Depth (in) Required (cf)

CB11 Paving 1.1 0.90 2.36 8,558

Total 1.11 8,558
Provided

Length Diameter (ft) Area (sf) Volume (cf)
135 9 63.62 8,588
Total UGRT 4

8,588 cf Prov
8,558 cf Req

30 cf Excess




Percolation Calculations

Project: LGEC324
Date: 10/15/2025

Drywell Percolation Calculations

Calc'd By: BL
Chck'd By: GH

Design Percolation Rate 0.10 cfs
(Considered a conservative rate without field test)
Basin ID Number of Drywell Perc. Drywell Perc. Basin Volume (cf) Dry-Up Time (hr)
Drywells Rate (cfs) Rate (cfh) y-Up
UGRT 1 1 0.1 360 5,778 16
UGRT 2 1 0.1 360 12,413 34
UGRT 3 1 0.1 360 10,640 30
UGRT 4 1 0.1 360 8,558 24
Total 4

* Note - The number of drywells may increase during installation based on soil percolation tests conducted
during construction. The final number of drywells shall be determined using the measured infiltration rate

from these tests.




Hydrologic Design Data Record
Grated Catch Basin Sump Condition

Project: LGEC324 Calc'd By: BL
Date: 10/15/2025 Chck'd By: GH
Location: CB1 Area: 0.67 acres
Runoff Coefficient: 0.90 Time of Conc, Tc: 5 min
Frequency 2 10 25 50 100 Years
Intensity 3.17 5.12 6.25 7.10 7.99 in/hr
Discharge 1.91 3.09 3.77 4.28 4.82 cf/sec
Weir Calculations - Q=CW*P*d1'5 - [Eq 3.11 MC Hydraulics Aug 15, 2013 ED.]
Clogging Allowable Grate
Flow Factor, C Weir Coef, C,, Depth, ft Perimeter P Ponding (ft)
Qo0 50% 3.00 0.50 11.84 0.42
Qo 50% 3.00 0.50 11.84 0.31
Orifice Calculations - Q=CO*Ag*(2gd)0.5 - [Eq 3.22 MC Hydraulics Aug 15, 2013 ED.]
Clogging Allowable Grate Area, A
Flow Factor, C Weir Coef, C, Depth, ft (ft) Ponding (ft)
Qa00 50% 0.67 0.50 5.42 0.11
Quo 50% 0.67 0.50 5.42 0.04
Location: CB2 Area: 0.33 acres
Runoff Coefficient: 0.90 Time of Conc, Tc: 5 min
Frequency 2 10 25 50 100 Years
Intensity 3.17 5.12 6.25 7.10 7.99 in/hr
Discharge 0.94 1.52 1.86 2.11 2.37 cf/sec
Weir Calculations - Q=CW*P*d1'5 - [Eq 3.11 MC Hydraulics Aug 15, 2013 ED.]
Clogging Allowable Grate
Flow Factor, C Weir Coef, C,, Depth, ft Perimeter P Ponding (ft)
Qo0 50% 3.00 0.50 11.84 0.26
Qo 50% 3.00 0.50 11.84 0.19
Orifice Calculations - Q=CO*Ag*(2gd)0.5 - [Eq 3.22 MC Hydraulics Aug 15, 2013 ED.]
Clogging Allowable Grate Area, A
Flow Factor, C Weir Coef, C, Depth, ft (ft) Ponding (ft)
Q00 50% 0.67 0.50 5.42 0.03
Quo 50% 0.67 0.50 5.42 0.01




Hydrologic Design Data Record
Grated Catch Basin Sump Condition

Project: LGEC324 Calc'd By: BL
Date: 10/15/2025 Chck'd By: GH
Location: CB3 Area: 0.26 acres
Runoff Coefficient: 0.90 Time of Conc, Tc: 5 min
Frequency 2 10 25 50 100 Years
Intensity 3.17 5.12 6.25 7.10 7.99 in/hr
Discharge 0.74 1.20 1.46 1.66 1.87 cf/sec
Weir Calculations - Q=CW*P*d1'5 - [Eq 3.11 MC Hydraulics Aug 15, 2013 ED.]
Clogging Allowable Grate
Flow Factor, C Weir Coef, C,, Depth, ft Perimeter P Ponding (ft)
Qo0 50% 3.00 0.50 11.84 0.22
Qo 50% 3.00 0.50 11.84 0.17
Orifice Calculations - Q=CO*Ag*(2gd)0.5 - [Eq 3.22 MC Hydraulics Aug 15, 2013 ED.]
Clogging Allowable Grate Area, A
Flow Factor, C Weir Coef, C, Depth, ft (ft) Ponding (ft)
Qa00 50% 0.67 0.50 5.42 0.02
Quo 50% 0.67 0.50 5.42 0.01
Location: CB4 Area: 0.23 acres
Runoff Coefficient: 0.90 Time of Conc, Tc: 5 min
Frequency 2 10 25 50 100 Years
Intensity 3.17 5.12 6.25 7.10 7.99 in/hr
Discharge 0.66 1.06 1.29 1.47 1.65 cf/sec
Weir Calculations - Q=CW*P*d1'5 - [Eq 3.11 MC Hydraulics Aug 15, 2013 ED.]
Clogging Allowable Grate
Flow Factor, C Weir Coef, C,, Depth, ft Perimeter P Ponding (ft)
Qo0 50% 3.00 0.50 11.84 0.21
Qo 50% 3.00 0.50 11.84 0.15
Orifice Calculations - Q=CO*Ag*(2gd)0.5 - [Eq 3.22 MC Hydraulics Aug 15, 2013 ED.]
Clogging Allowable Grate Area, A
Flow Factor, C Weir Coef, C, Depth, ft (ft) Ponding (ft)
Q00 50% 0.67 0.50 5.42 0.01
Quo 50% 0.67 0.50 5.42 0.01




Hydrologic Design Data Record
Grated Catch Basin Sump Condition

Project: LGEC324 Calc'd By: BL
Date: 10/15/2025 Chck'd By: GH
Location: CB5 Area: 0.12 acres
Runoff Coefficient: 0.90 Time of Conc, Tc: 5 min
Frequency 2 10 25 50 100 Years
Intensity 3.17 5.12 6.25 7.10 7.99 in/hr
Discharge 0.34 0.55 0.68 0.77 0.86 cf/sec
Weir Calculations - Q=CW*P*d1'5 - [Eq 3.11 MC Hydraulics Aug 15, 2013 ED.]
Clogging Allowable Grate
Flow Factor, C Weir Coef, C,, Depth, ft Perimeter P Ponding (ft)
Qo0 50% 3.00 0.50 11.84 0.13
Qo 50% 3.00 0.50 11.84 0.10
Orifice Calculations - Q=CO*Ag*(2gd)0.5 - [Eq 3.22 MC Hydraulics Aug 15, 2013 ED.]
Clogging Allowable Grate Area, A
Flow Factor, C Weir Coef, C, Depth, ft (ft) Ponding (ft)
Qa00 50% 0.67 0.50 5.42 0.00
Quo 50% 0.67 0.50 5.42 0.00
Location: CB6 Area: 0.12 acres
Runoff Coefficient: 0.90 Time of Conc, Tc: 5 min
Frequency 2 10 25 50 100 Years
Intensity 3.17 5.12 6.25 7.10 7.99 in/hr
Discharge 0.34 0.55 0.68 0.77 0.86 cf/sec
Weir Calculations - Q=CW*P*d1'5 - [Eq 3.11 MC Hydraulics Aug 15, 2013 ED.]
Clogging Allowable Grate
Flow Factor, C Weir Coef, C,, Depth, ft Perimeter P Ponding (ft)
Qo0 50% 3.00 0.50 11.84 0.13
Qo 50% 3.00 0.50 11.84 0.10
Orifice Calculations - Q=CO*Ag*(2gd)0.5 - [Eq 3.22 MC Hydraulics Aug 15, 2013 ED.]
Clogging Allowable Grate Area, A
Flow Factor, C Weir Coef, C, Depth, ft (ft) Ponding (ft)
Q00 50% 0.67 0.50 5.42 0.00
Quo 50% 0.67 0.50 5.42 0.00




Hydrologic Design Data Record
Grated Catch Basin Sump Condition

Project: LGEC324 Calc'd By: BL
Date: 10/15/2025 Chck'd By: GH
Location: CB7 Area: 0.22 acres
Runoff Coefficient: 0.90 Time of Conc, Tc: 5 min
Frequency 2 10 25 50 100 Years
Intensity 3.17 5.12 6.25 7.10 7.99 in/hr
Discharge 0.63 1.01 1.24 1.41 1.58 cf/sec
Weir Calculations - Q=CW*P*d1'5 - [Eq 3.11 MC Hydraulics Aug 15, 2013 ED.]
Clogging Allowable Grate
Flow Factor, C Weir Coef, C,, Depth, ft Perimeter P Ponding (ft)
Qo0 50% 3.00 0.50 11.84 0.20
Qo 50% 3.00 0.50 11.84 0.15
Orifice Calculations - Q=CO*Ag*(2gd)0.5 - [Eq 3.22 MC Hydraulics Aug 15, 2013 ED.]
Clogging Allowable Grate Area, A
Flow Factor, C Weir Coef, C, Depth, ft (ft) Ponding (ft)
Qa00 50% 0.67 0.50 5.42 0.01
Quo 50% 0.67 0.50 5.42 0.00
Location: CB8 Area: 0.25 acres
Runoff Coefficient: 0.90 Time of Conc, Tc: 5 min
Frequency 2 10 25 50 100 Years
Intensity 3.17 5.12 6.25 7.10 7.99 in/hr
Discharge 0.71 1.15 1.41 1.60 1.80 cf/sec
Weir Calculations - Q=CW*P*d1'5 - [Eq 3.11 MC Hydraulics Aug 15, 2013 ED.]
Clogging Allowable Grate
Flow Factor, C Weir Coef, C,, Depth, ft Perimeter P Ponding (ft)
Qo0 50% 3.00 0.50 11.84 0.22
Qo 50% 3.00 0.50 11.84 0.16
Orifice Calculations - Q=CO*Ag*(2gd)0.5 - [Eq 3.22 MC Hydraulics Aug 15, 2013 ED.]
Clogging Allowable Grate Area, A
Flow Factor, C Weir Coef, C, Depth, ft (ft) Ponding (ft)
Q00 50% 0.67 0.50 5.42 0.02
Quo 50% 0.67 0.50 5.42 0.01




Hydrologic Design Data Record
Grated Catch Basin Sump Condition

Project: LGEC324 Calc'd By: BL
Date: 10/15/2025 Chck'd By: GH
Location: CB9 Area: 0.25 acres
Runoff Coefficient: 0.90 Time of Conc, Tc: 5 min
Frequency 2 10 25 50 100 Years
Intensity 3.17 5.12 6.25 7.10 7.99 in/hr
Discharge 0.71 1.15 1.41 1.60 1.80 cf/sec
Weir Calculations - Q=CW*P*d1'5 - [Eq 3.11 MC Hydraulics Aug 15, 2013 ED.]
Clogging Allowable Grate
Flow Factor, C Weir Coef, C,, Depth, ft Perimeter P Ponding (ft)
Qo0 50% 3.00 0.50 11.84 0.22
Qo 50% 3.00 0.50 11.84 0.16
Orifice Calculations - Q=CO*Ag*(2gd)0.5 - [Eq 3.22 MC Hydraulics Aug 15, 2013 ED.]
Clogging Allowable Grate Area, A
Flow Factor, C Weir Coef, C, Depth, ft (ft) Ponding (ft)
Qa00 50% 0.67 0.50 5.42 0.02
Quo 50% 0.67 0.50 5.42 0.01
Location: CB10 Area: 0.54 acres
Runoff Coefficient: 0.90 Time of Conc, Tc: 5 min
Frequency 2 10 25 50 100 Years
Intensity 3.17 5.12 6.25 7.10 7.99 in/hr
Discharge 1.54 2.49 3.04 3.45 3.88 cf/sec
Weir Calculations - Q=CW*P*d1'5 - [Eq 3.11 MC Hydraulics Aug 15, 2013 ED.]
Clogging Allowable Grate
Flow Factor, C Weir Coef, C,, Depth, ft Perimeter P Ponding (ft)
Qo0 50% 3.00 0.50 11.84 0.36
Qo 50% 3.00 0.50 11.84 0.27
Orifice Calculations - Q=CO*Ag*(2gd)0.5 - [Eq 3.22 MC Hydraulics Aug 15, 2013 ED.]
Clogging Allowable Grate Area, A
Flow Factor, C Weir Coef, C, Depth, ft (ft) Ponding (ft)
Q00 50% 0.67 0.50 5.42 0.07
Quo 50% 0.67 0.50 5.42 0.03




Hydrologic Design Data Record
Grated Catch Basin Sump Condition

Project: LGEC324 Calc'd By: BL
Date: 10/15/2025 Chck'd By: GH
Location: CB11 Area: 1.11 acres
Runoff Coefficient: 0.90 Time of Conc, Tc: 5 min
Frequency 2 10 25 50 100 Years
Intensity 3.17 5.12 6.25 7.10 7.99 in/hr
Discharge 3.17 5.11 6.24 7.09 7.98 cf/sec
Weir Calculations - Q=CW*P*d1'5 - [Eq 3.11 MC Hydraulics Aug 15, 2013 ED.]
Clogging Allowable Grate
Flow Factor, C Weir Coef, C,, Depth, ft Perimeter P Ponding (ft)
Qo0 50% 3.00 0.50 16.83 0.46
Qo 50% 3.00 0.50 16.83 0.34
Orifice Calculations - Q=CO*Ag*(2gd)0.5 - [Eq 3.22 MC Hydraulics Aug 15, 2013 ED.]
Clogging Allowable Grate Area, A
Flow Factor, C Weir Coef, C, Depth, ft (ft) Ponding (ft)
Qa00 50% 0.67 0.50 10.84 0.08
Quo 50% 0.67 0.50 10.84 0.03




Hydrologic Design Data Record
Curb Inlet/'Scupper Flow By Condition

Project: LGEC324 Calc'd By: BL

Date: 10/15/2025 Chck'd By: GH

Location: OA1l Area: 0.71 acres
Runoff Coefficient: 0.95 Time of Conc, Tc: 5 min
Frequency 2 10 25 50 100 Years
Intensity 3.17 5.12 6.25 7.10 7.99 in/hr
Discharge 2.14 3.45 4.22 4.79 5.39 cf/sec

o = Ratio of frontal flow to gutter flow
E, = 1/(1+((Su/S,)/((((1+((S./S)/((T/W)-1)))*®")-1) [Eq 3.4 MC Hydraulics Aug 15, 2013ED.]

Roadway Spread, T = 12.86 ft

Width of Gutter, W = 1.42 ft

Pavement Cross Slope, Sx = 0.02 ft/ft E,= 0.32
Gutter Cross Slope, S, = 0.0787 ft/ft Roadway

Gutter Cross Slope, S,, = 0.1561 ft/ft At Inlet

S. =S,+S',*E, [Equation 3.9 MC Hydraulics August 15, 2013ED.]

Equivalent Cross Slope, Se = 0.071 ft/ft

IL ¢+ = Length of Catch Basin Curb Opening Required for Total Interception
L= 0.6*Q°'"2*S°'3*(1/(n*Se))°'6 [Equation 3.10 MC Hydraulics August 15, 2013ED.]

Longitudinal Slope, S = 0.012 ft/ft Mannings, n = 0.015
Clogging Factor = 80%

100yr L, = 24.60 ft Q100,,, = 5.60 cfs

10yr L, = 20.40 ft Q100 = 5.39 cfs

Length Provided = 25 ft Excess = 0.21 cfs
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Project Description

Worksheet OA1 Spread and
Type Gutter Section
Solve For Spread

Input Data

Channel Slope 012000 ft/ft
Discharge 5.39 cfs

Gutter Width 1.42 ft

Gutter Cross Sloj 0.059 ft/ft
Road Cross Slop 0.020 ft/ft
Mannings Coeffic 0.016

Results

Spread 12.86 ft

Flow Area 1.7 ft
Depth 0.31 ft

Gutter Depress 0.7 in

Velocity 3.18 ft/s

c:\...\desktop\lgec324_offsite spread.fm2
11/04/25 10:24:25 AM

© Haestad Methods, Inc.

OA1 Spread and Depth

Worksheet for Gutter Section

Hunter

37 Brookside Road Waterbury, CT 06708 USA

+1-203-755-1666

Project Engineer: Jeff
FlowMaster v7.0 [7.0005]
Page 1 of 1
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OA1 Cross Section
Cross Section for Gutter Section

Project Description

Worksheet OA1 Spread and
Type Gutter Section
Solve For Spread

Section Data

Channel Slope 012000 ft/ft
Discharge 5.39 cfs
Gutter Width 1.42 ft
Gutter Cross Sloj 0.059 ft/ft
Road Cross Slop 0.020 ft/ft
Spread 12.86 ft
Mannings Coeffic 0.016
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Project Engineer: Jeff
c:\...\desktop\lgec324_offsite spread.fm2 Hunter FlowMaster v7.0 [7.0005]
11/04/25 10:24:50 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 1 of 1
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APPENDIX C
REFERENCE INFORMATION

HUNTER

ENGINEERING



NOAA Atlas 14, Volume 1, Version 5
Location name: Scottsdale, Arizona, USA*
Latitude: 33.6307°, Longitude: -111.8684°

Elevation: 1525

ft**

* source: ESRI Maps

** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES
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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

PF_tabular | PE_graphical | Maps_&_aerials

PF tabular

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

. Average recurrence interval (years) |
Duration
[ 1+ || 2 | 5 || 10 | 25 | 50 100 || 200 | 500 | 1000 |
5-mi 0.202 0.264 0.356 0.427 0.521 0.592 0.666 0.739 0.838 0.913
“MIN-10.168-0.249) |(0.221-0.325) | (0.294-0.437) | (0.351-0.521)| | (0.421-0.634) | 0.474-0.716)||(0.523-0.803)||(0.571-0.890)||(0.631-1.01)||(0.673-1.10)
10-mi 0.308 0.402 0.543 0.650 0.793 0.902 1.01 1.12 1.28 1.39
-min (0.256-0.379)(|(0.336-0.494)||(0.448-0.665)|(0.533-0.793)|[(0.641-0.964)|[ (0.721-1.09) || (0.796-1.22) || (0.869-1.36) ||(0.960-1.54)|| (1.02-1.68)
15-mi 0.381 0.498 0.672 0.805 0.983 1.12 1.26 1.40 1.58 1.72
-min (0.317-0.469)(|(0.416-0.613)||(0.555-0.824)|((0.661-0.983)|| (0.794-1.20) || (0.893-1.35) || (0.987-1.52) || (1.08-1.68) || (1.19-1.90) || (1.27-2.08)
30-mi 0.514 0.671 0.906 1.08 1.32 1.51 1.69 1.88 213 2.32
“MiN 116.426-0.632))|(0.561-0.826)|| (0.748-1.11) || (0.890-1.32) || (1.07-1.61) || (1.20-1.82) || (1.33-2.04) || (1.45-2.26) || (1.60-2.56) || (1.71-2.80)
60-mi 0.636 0.831 1.12 1.34 1.64 1.86 210 2.32 2.63 2.87
“MiN 110 528-0.782)|| (0.694-1.02) || (0.925-1.37) || (1.10-1.64) || (1.32-1.99) || (1.49-2.25) || (1.64-2.52) || (1.80-2.80) || (1.98-3.17) || (2.12-3.47)
2h 0.744 0.963 1.28 1.52 1.85 210 2.36 2.61 2.96 3.22
1 110.625-0.893)| (0.812-1.16) || (1.07-1.54) || (1.26-1.82) || (1.52-2.21) || (1.70-2.50) || (1.88-2.80) || (2.05-3.10) || (2.27-3.51) || (2.42-3.84)
3-h 0.815 1.04 1.36 1.62 1.97 2.25 2.54 2.84 3.26 3.59
"1 110.684-0.999)| (0.880-1.29) || (1.14-1.67) || (1.34-1.97) || (1.61-2.38) || (1.81-2.71) || (2.01-3.06) || (2.21-3.41) || (2.46-3.91) || (2.65-4.31)
6-h 0.980 1.24 1.58 1.85 2.22 2.50 2.80 3.1 3.52 3.84
1 0.841-1.47) || (1.06-1.47) || (1.34-1.87) || (1.56-2.18) || (1.85-2.60) || (2.06-2.93) || (2.27-3.28) || (2.47-3.64) || (2.72-4.12) || (2.91-4.50)
12-h 1.12 1.41 1.78 2.07 2.46 2.77 3.08 3.39 3.80 4.13
11 (0.968-1.32) || (1.22-1.66) || (1.53-2.08) || (1.77-2.42) || (2.08-2.87) || (2.31-3.21) || (2.53-3.57) || (2.75-3.93) || (3.01-4.43) | (3.20-4.84)
24-h 1.32 1.68 217 2.57 3.12 3.56 4.01 4.49 5.16 5.68
N (1.47-1.51) || (1.48-1.92) || (1.91-2.49) || (2.25-2.94) || (2.71-3.56) || (3.07-4.05) || (3.43-4.59) || (3.80-5.13) || (4.28-5.90) || (4.66-6.54)
2.d 1.45 1.86 2.44 291 3.56 4.09 4.65 5.22 6.04 6.70
“0aY || (1.28-1.67) || (1.63-2.13) || (2.14-2.79) || (2.54-3.32) || (3.00-4.07) || (3.51-4.67) || (3.96-5.31) || (4.41-6.00) || (5.02-6.95) || (5.48-7.74)
3d 1.57 2.01 2.66 3.18 3.93 4.53 517 5.85 6.81 7.59
“0aY || (1.38-1.79) || (1.772.30) || (2.33-3.03) || (2.78-3.62) || (3.41-4.47) || (3.90-5.15) || (4.42-5.89) || (4.95-6.69) || (5.67-7.81) || (6.24-8.75)
4-d 1.68 2.16 2.88 3.46 4.29 4.96 5.69 6.47 7.58 8.49
“0aY || (1.49-1.92) || (1.90-2.46) || (2.53-3.27) || (3.03-3.92) || (3.73-4.86) || (4.29-5.63) || (4.88-6.47) || (5.49-7.38) || (6.33-8.66) || (7.01-9.75)
7-d 1.91 2.44 3.26 3.93 4.88 5.66 6.50 7.39 8.67 9.72
“0aY || (1.67-2.19) || (2.15-2.80) || (2.86-3.74) || (3.42-4.49) || (4.23-5.58) || (4.87-6.46) || (5.54-7.43) || (6.24-8.49) || (7.21-9.98) || (7.98-11.3)
10-d 2.08 2.67 3.56 4.27 5.29 6.12 7.00 7.94 9.28 10.4
“0ay || (183-2.38) || (2.35-3.05) || (3.12-4.05) || (3.73-4.86) || (4.59-6.00) || (5.27-6.94) || (5.98-7.96) || (6.72-9.06) || (7.74-10.6) || (8.54-11.9)
20-d 2.59 3.35 4.44 5.27 6.42 7.30 8.22 9.16 10.4 11.5
02y || (2.28-2.95) || (2.95-3.80) || (3.90-5.04) || (4.62-5.98) || (5.60-7.28) || (6.34-8.29) || (7.09-9.35) || (7.84-10.5) || (8.85-12.0) || (9.61-13.2)
30-d 3.05 3.94 5.22 6.20 7.54 8.57 9.64 10.7 12.2 13.4
"0y || (2.68-3.46) || (3.48-4.47) || (4.59-5.91) || (5.45-7.01) || (6.58-8.52) || (7.45-9.69) || (8.33-10.9) || (9.22-12.2) || (10.4-13.9) || (11.3-15.3)
45-d 3.59 4.64 6.16 7.29 8.82 9.98 1.2 12.4 14.1 15.4
0¥ || (3.18-4.07) || (4.11-5.26) || (5.44-6.97) || (6.42-8.26) || (7.72-9.98) || (8.70-11.3) || (9.68-12.7) || (10.7-14.1) || (12.0-16.1) || (12.9-17.7)
60-d 4.02 5.21 6.89 8.13 9.76 11.0 12.2 13.5 15.2 16.5
03y || (3.56-4.54) || (4.62-5.89) || (6.10-7.79) || (7.17-9.19) || (8.58-11.0) || (9.61-12.4) || (10.6-13.9) || (11.7-15.3) || (13.0-17.4) || (14.0-18.9)

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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PF graphical

PD5-based depth-duration-frequency (DDF) curves
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MNOAR Atlas 14, Velume 1, Version 5

Average recurrence interval (years)

Created (GMT): Wed Sep 18 20:31:01 2024
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Maps & aerials

Small scale terrain
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15-min — 4-day
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G0-min — 10-day
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12-hr — G0-day
24-hr
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US Department of Commerce
National Oceanic and Atmospheric Administration
National Weather Service
National Water Center
1325 East West Highway
Silver Spring, MD 20910
Questions?: HDSC.Questions@noaa.gov
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NOAA Atlas 14, Volume 1, Version 5

Location name: Scottsdale, Arizona, USA*

Elevation: 1525 ft**
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POINT PRECIPITATION FREQUENCY ESTIMATES

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
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PF tabular

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

. Average recurrence interval (years) |
Duration
[ 1 || 2 || 5 || 10 || 25 || s | 100 || =200 | 500 | 1000 |
5-mi 2.42 3.17 4.27 5.12 6.25 7.10 7.99 8.87 10.1 11.0
-min (2.02-2.99) || (2.65-3.90) || (3.53-5.24) || (4.21-6.25) || (5.05-7.61) || (5.69-8.59) || (6.28-9.64) || (6.85-10.7) || (7.57-12.1) || (8.08-13.2)
10-mi 1.85 2.41 3.26 3.90 4.76 5.41 6.08 6.75 7.65 8.34
-min (1.54-2.27) || (2.02-2.96) || (2.69-3.99) || (3.20-4.76) || (3.85-5.78) || (4.33-6.54) || (4.78-7.33) || (5.21-8.13) || (5.76-9.22) || (6.15-10.1)
15-mi 1.52 1.99 2.69 3.22 3.93 4.47 5.03 5.58 6.32 6.89
-min (1.27-1.88) || (1.66-2.45) || (2.22-3.30) || (2.64-3.93) || (3.18-4.78) || (3.57-5.40) || (3.95-6.06) || (4.31-6.72) || (4.76-7.62) || (5.08-8.32)
30-mi 1.03 1.34 1.81 217 2.65 3.01 3.39 3.76 4.26 4.64
-min (0.852-1.26) || (1.12-1.65) || (1.50-2.22) || (1.78-2.65) || (2.14-3.22) || (2.41-3.64) || (2.66-4.08) || (2.90-4.52) || (3.21-5.13) || (3.42-5.60)
60-mi 0.636 0.831 1.12 1.34 1.64 1.86 210 2.32 2.63 2.87
-min (0.528-0.782)|| (0.694-1.02) || (0.925-1.37) || (1.10-1.64) || (1.32-1.99) || (1.49-2.25) || (1.64-2.52) || (1.80-2.80) || (1.98-3.17) || (2.12-3.47)
2h 0.372 0.481 0.640 0.761 0.926 1.05 1.18 1.31 1.48 1.61
-hr (0.312-0.446)||(0.406-0.579)(|(0.536-0.768)|{(0.631-0.912)| (0.760-1.10) || (0.851-1.25) || (0.939-1.40) || (1.02-1.55) || (1.13-1.75) || (1.21-1.92)
3-h 0.271 0.347 0.454 0.538 0.656 0.749 0.846 0.947 1.08 1.20
-hr (0.227-0.332)||(0.293-0.428)(((0.380-0.556)||(0.446-0.656)||(0.535-0.793)|((0.603-0.902)|| (0.669-1.02) || (0.736-1.14) || (0.818-1.30) || (0.881-1.44)
6-h 0.163 0.206 0.263 0.308 0.370 0.418 0.468 0.518 0.587 0.641
-hr (0.140-0.194)||(0.177-0.245)|(0.224-0.312)|{(0.260-0.364)/(0.308-0.435)|[(0.343-0.489)||(0.379-0.547)|((0.412-0.608)||(0.455-0.687)||(0.485-0.751)
12-h 0.093 0.117 0.147 0.172 0.204 0.229 0.255 0.281 0.315 0.342
-hr (0.080-0.109)||(0.101-0.137)(|(0.126-0.172)|{(0.146-0.200)|/(0.172-0.238)|{(0.191-0.266)||(0.209-0.296)||(0.228-0.326)||(0.249-0.367)|(0.265-0.401)
24-h 0.055 0.069 0.090 0.106 0.129 0.148 0.167 0.187 0.214 0.236
-hr (0.048-0.063)||(0.061-0.080)||(0.079-0.103)|{(0.093-0.122)(|(0.113-0.148)|{(0.127-0.168)||(0.142-0.191)|((0.158-0.213)||(0.178-0.245)||(0.194-0.272)
2.d 0.030 0.038 0.050 0.060 0.074 0.085 0.096 0.108 0.125 0.139
-day (0.026-0.034)||(0.033-0.044)(|(0.044-0.058)|(0.052-0.069)||(0.064-0.084)|((0.073-0.097)||(0.082-0.110)|((0.091-0.124)||(0.104-0.144)(|(0.114-0.161)
3.d 0.021 0.027 0.036 0.044 0.054 0.062 0.071 0.081 0.094 0.105
-day (0.019-0.024)||(0.024-0.031)(|(0.032-0.042)|{(0.038-0.050)|/(0.047-0.062)|{(0.054-0.071)||(0.061-0.081)|(0.068-0.092)||(0.078-0.108)||(0.086-0.121)
4-d 0.017 0.022 0.029 0.036 0.044 0.051 0.059 0.067 0.078 0.088
-day (0.015-0.020)||(0.019-0.025)||(0.026-0.034)|((0.031-0.040)|/(0.038-0.050)|{(0.044-0.058)||(0.050-0.067)|(0.057-0.076)||(0.065-0.090)||(0.072-0.101)
7-d 0.011 0.014 0.019 0.023 0.029 0.033 0.038 0.044 0.051 0.057
-day (0.009-0.013)/{(0.012-0.016)||(0.016-0.022)|{(0.020-0.026)|/(0.025-0.033)|{(0.028-0.038)||(0.032-0.044)|((0.037-0.050)||(0.042-0.059)||(0.047-0.066)
10-d 0.008 0.011 0.014 0.017 0.022 0.025 0.029 0.033 0.038 0.043
-day (0.007-0.009)||(0.009-0.012)(|(0.012-0.016)|({(0.015-0.020)|/(0.019-0.025)|{(0.021-0.028)||(0.024-0.033)|((0.028-0.037)||(0.032-0.044)|(0.035-0.049)
20-d 0.005 0.006 0.009 0.010 0.013 0.015 0.017 0.019 0.021 0.023
-day (0.004-0.006)||(0.006-0.007)(|(0.008-0.010)|{(0.009-0.012)(|(0.011-0.015)/{(0.013-0.017)||(0.014-0.019)|((0.016-0.021)||(0.018-0.024)|(0.020-0.027)
30-d 0.004 0.005 0.007 0.008 0.010 0.011 0.013 0.014 0.016 0.018
-day (0.003-0.004)||(0.004-0.006)||(0.006-0.008)|((0.007-0.009)||(0.009-0.011)|{(0.010-0.013)|(0.011-0.015)|((0.012-0.016)||(0.014-0.019)||(0.015-0.021)
45-d 0.003 0.004 0.005 0.006 0.008 0.009 0.010 0.011 0.013 0.014
-day (0.002-0.003)||(0.003-0.004)|(0.005-0.006)|{(0.005-0.007)||(0.007-0.009)|{(0.008-0.010)||(0.008-0.011)|((0.009-0.013)|{(0.011-0.014)||(0.011-0.016)
60-d 0.002 0.003 0.004 0.005 0.006 0.007 0.008 0.009 0.010 0.011
-day (0.002-0.003)||(0.003-0.004)|(0.004-0.005)|{(0.004-0.006)|/(0.005-0.007)|{(0.006-0.008)||(0.007-0.009)|(0.008-0.010)||(0.009-0.012)|(0.009-0.013)
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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PF graphical

PD5-based intensity-duration-frequency (IDF) curves
Latitude: 33.6307°, Longitude: -111 8684°
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November 7, 2025

Collector’s Garage at Westworld
Off-site Hydrologic and Hydraulics Investigation Memorandum

PROJECT: Collector’s Garage at Westworld LOCATION: Scottsdale, Arizona

PROJECT NO.: R317601.01 DATE: November 7, 2025
PURPOSE: Off-site Hydrologic and Hydraulics Analysis
APPENDICES:

A. Off-site Drainage Map

B. Excerpts from Westworld Sports Fields Drainage Report

INTRODUCTION:

Huitt-Zollars is under contract with LGE Design Build on the off-site drainage investigation of the
Collector’s Garage at Westworld (Site). The Site is located south of East McDowell Mountain Ranch Road
and east of North 98th Street in Scottsdale, Arizona. More specifically, the Site is located within parcels
APNs 217-14-037A and 218-14-038A, within Section 5, Township 3 North, and Range 5 East of the Gila
and Salt River Meridian. The Site is currently undeveloped desert land and is planned for a new

commercial site of approximately 5.1-acres.

PURPOSE:

The purpose of this memorandum is to summarize the off-site drainage investigation, including the review
of previous studies, assessing the off-site flows, and providing support for mitigation infrastructure for

design.

FEMA FLOOD ZONE CLASSIFICATION:

The Site is shown on FEMA published Flood Insurance Rate Maps (FIRM) panel 04013C1340L, effective
since October 16, 2013 (Ref.1). The Site is located within FEMA Flood Zone “A” and Zone “X”. The Zone
“A” lies in a small portion of the Site on the west boundary. FEMA Flood Zone “A” and “X” are defined as:

e Zone “A” is defined as “Special Flood Hazard Areas Subject to Inundation by the 1% Annual Chance

Flood — No Base Flood Elevations determined.”

HUITT
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e Zone “X” is defined as “Areas determined to be outside the 500-year flood and protected by levee

from 100-year flood.

The Zone A Floodplain does not include a Base Flood Elevation (BFE), but the Bureau of Reclamation (BOR)
established a 100-year water surface elevation (WSEL) of 1526.00 ft (NGVD29) for the flood pool behind
Dike 4. This is a very conservative estimate of the BFE because it includes a 100-year runoff volume of
2320 ac-ft plus a long-term sediment accumulation of 1080 ac-ft. With the level of development at
Westworld, it seems very unlikely that 1080 ac-ft of sediment would be allowed to accumulate. If the site
did experience such sediment loads, the City would be forced to remove the sediment, or it would cover

much of the developed area within Westworld. Refer to Appendix F for the FEMA FIRMette.

Since the site design is based on City of Scottsdale vertical datum (NAVD88), we converted the BOR’s WSEL
to NAVDS88 using the National Geodetic Survey’s VERTCON program. The conversion obtained from
VERTCON is NGVD29 + 1.75 ft = NAVD88. Therefore, the WSEL for the flood pool behind Dike 4 is 1527.75

ft based on City of Scottsdale’s vertical datum.

DATA COLLECTION:

Pinnacle Peak South ADMS (Ref. 2)

The Pinnacle Peak South (PPS) ADMS was prepared in 2013 to identify and quantify the known and
potential flooding hazards within an area of approximately 43-square-miles in the northern portion of the
City of Scottsdale. The study includes hydrologic analysis using HEC-1 model on the eastern portion of the
watershed, and FLO-2D model with 30-feet grids on the western portion of the watershed. The 2007
topographic mapping was used for the studies. The 10-year and 100-year, 6-hour and 24-hour storms
were simulated. The Site is located within this study area but since the completion of this study, there has

been significant changes to the watershed.

Westworld Sports Fields Drainage Report (Ref. 3)

This report documents the drainage analysis of the infrastructure design associated with the Westworld
Sports Fields (now Reata Sports Complex), west of the Site, prepared by Gavan & Barker in March 2022
(Contract No. 2020-068-COS). The PPS ADMS 100-year 6-hour and 24-hour FLO-2D models were modified

to better represent pre/post Sport Complex flow conditions by adjusting grid elevations and adding
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hydraulic structures for the upstream watershed analysis. As part of the Reata Sports Complex study, a
more detailed HEC-RAS 2D model was developed to better estimate the hydraulicimpact of the Old Verde
Canal and the flows entering the Westworld. This hydraulic model was used as a base model for the off-
site watershed analysis. An off-site analysis using HEC-1 is also included in the report. This study will be

referenced in the following sections of this report.

Drainage Project Agreement/ Drainage and Flood Control Easement (Ref. 4)

Drainage Project Agreement with the City of Scottsdale was signed in April 2022 (Contract No. 2022-059-
COS). This agreement between the three adjacent landowners and the City of Scottsdale (City) was
initiated to develop a flow management diversion for the Old Verde Canal (Canal) at its southernmost
portion, north of Thompson Peak Parkway. Pre Sport Complex conditions, the Canal had no outfall, leading
to significant ponding and potential breakouts for adjacent properties and the Reata Sports Complex. This
document provided potential agreement with adjacent landowners and the City of Scottsdale with

speculations that may have an impact during implementation.

The Final Drainage Report prepared by Gavan & Barker, Inc. dated March 2022 is used to support their

site-specific engineering proposals. As part of this 2022 agreement, section 8 states:

“8. Fill of Old Verde Canal. Upon development of the Winstar Pro or Thomas Parcels, Winstar
Pro or Thomas may fill portions of the Old Verde Canal on the respective Parcels to prevent ponding

or backwater from infiltrating such Parcels; provided, however, any such fill shall be subject to
compliance with all City building, native plant, cultural resource, stormwater and floodplain
regulations.”

Additional agreements as part of this document include:

“q. Storage Waiver Credits. This Agreement shall not restrict any Owner from asserting to City

regulatory authorities that amounts or value contributed to the Enhanced Drainage Project should
be considered for any future drainage or stormwater’ waiver or credit in accordance with City
regulations set forth in Chapter 37 of the Scottsdale Revised Code. Upon completion of the
Enhanced Drainage Project and the City Project, the Thomas Parcels and Winstar Pro Parcels may
include in any respective development application the demonstrated additional runoff capacity
resulting from such Parcels being adjacent to a conveyance facility that an engineering analysis
shows can handle additional runoff front the Thomas Parcels and the Winstar Pro Parcels; and
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Thomas and Winstar Pro may rely upon and utilize the final Drainage Report prepared by Gavan
& Barker, Inc. dated Maich 2022 to support their site specific engineering proposals.

5. In Lieu Fee. If through its regulatory processes including review, documentation, and
approval as set forth in Chapter 37, City grants a stormwater waiver to any parcel, the amount
paid by any of the Parcels shall be considered as a qualifying contribution for the respective Parcel
toward an in-lieu fee for the cost to the City in providing a conveyance facility in the form of the
Enhanced Drainage Project.

6. Reclassification of Old Verde Canal. Following completion of the Base Drainage Project,

the Enhanced Drainage Project, and City Project, City agrees that the Old Verde Canal will not be
a wash conveying water in excess of 50 cubic feet per second, and therefore will not be subject to
City's requlatory process for approval of wash modifications; provided, however, the Parties
acknowledge that other regulatory entities such as the Any Corp of Engineers may have
jurisdictional authority over the wash and City cannot waive such authority.”

EXISTING SITE CONDITIONS:

Before the construction of the Reata Sports Complex (pre-Sports Complex conditions), stormwater runoff
in the Old Verde Canal flows in a northwesterly direction and had the potential to allow flows to enter the

Site, just south of McDowell Mountain Ranch Road.

The Reata Sports Complex project includes the design and construction of several off-site catch basins to
collect the off-site runoff from the adjacent undeveloped watershed. As part of this study, a regional
solution was proposed recommending the construction of a drainage conveyance system to capture the
flow entering the southern end of the Old Verde Canal and conveying the flow westerly to outfall into
Reata Wash. Additionally, the regional solution includes the construction of a future berm in the southern
limits of the adjacent site to the east (APN 21714039A). This berm would eliminate any remaining minor
flow in the canal and backwater ponding conditions along the Canal from Thompson Peak Parkway to

McDowell Mountain Road (see Appendix B).

A field visit was conducted in September 2024 to assess the existing conditions (see Figures 1 to 4). During
this field investigation, it was confirmed that, except for the future berm, the flow diversion system for
the Old Verde Canal flow was implemented as part of the construction of the Reata Sport Complex per
the Drainage Project Agreement/ Drainage and Flood Control Easement, creating reduction in water

surface elevation along the Canal, eliminating all potential breakout into the project Site.
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Updates were made to the Reata Sports Complex HEC-RAS model to reflect current conditions. These
minor updates included the revise upstream invert elevation of the 2-30-inch pipe crossing along
McDowell Mountain Ranch Road to the newly acquired survey elevations. Per those improvements, only
a 100-year flow of 12 cfs continues to flow northwesterly in the canal and no flows overtop the Old Verde
Canal; therefore, no washes trigger the City’s regulatory process for wash modifications within the Site
that convey more than 50-cfs (See Figure 5). No flow or volume travel from north to south along the

existing culvert during current conditions.

o bW

Figure 1: Existing Off-site Catch Basins in Westworld Sports Field
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Old Verde Canal Berm
Approximately 8 to 12-
feet

Figure 2: Existing Old Verde Canal Berm

Figure 3: The Site’s Existing Condition
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Figure 4: McDowell Mountain Ranch Road

HUITT ,
HZ | ZOLLARS



November 7, 2025

Collector’s Garage at Westworld

Off-site Hydrologic and Hydraulics Investigation Memorandum

Approximately 12cfs to north along
., _existing culverts due to backwater
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Site Boundary
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Figure 5: Current Conditions HEC-RAS Results

HUITT
HZ' ZOLLARS



November 7, 2025

Collector’s Garage at Westworld

Off-site Hydrologic and Hydraulics Investigation Memorandum

OFF-SITE HYDROLOGY AND HYDRAULICS:

The Site’s terrain generally slopes from northeast towards southwest. The Reata Sports Complex study
includes provisions that accommodate the potential that the Old Verde Canal will be blocked by the future
development of the parcel to the east. The east parcel is currently undeveloped, and therefore, there will
be backwater from south wash to the Old Verde Canal that approaches the Site. As outlined in the
Drainage Project Agreement (Ref. 4), modifications to the Old Verde Canal are permitted. The proposed
plan is to follow the design concept of the Westworld Sports Fields, which involves block the canal to
prevent backwater and ponding at the Site. A berm will be designed with a top elevation higher than the
water surface elevation established in the Westworld Sports Fields Drainage Report (Ref. 3). Further

investigation will be performed during final design.

As previously mentioned, the Reata Sports Complex design included the implementation of a berm on the
adjacent property to eliminate ponding water adjacent to the Site. The Reata Sports Complex study
proposed berm location is outside of the Site boundary and no permission has been granted to build the
berm in the intended location. Multiple alternative berm locations have been evaluated, and it was found
that a berm location on the eastern portion of the property eliminates ponding adjacent to the Site and
has no rise in existing water surface elevation (approximately 1237-feet) therefore, no negative impacts
to adjacent properties. This alternative location is reflected in Figure 6, Appendix A, and proposed civil

plans.

The existing Old Verde Canal’s west bank is assumed to protect the Site from backwater remaining along
the Old Verde Canal. Although this is not a FEMA certified structure, the Old Verde Canal west bank is
approximately 8-feet to 12-feet high, 45-feet wide and shows no sign of potential failure. Further analysis
will be performed to evaluate the resilience of the Old Verde Canal’s west bank during final design. A wall
is proposed on the eastern potion of the site for resilience if the berm ever fails. A preliminary HEC-RAS
model was developed using current conditions topography, the proposed alternative berm location, and
the removal of the Old Verde Canal’s west bank (see Figure 7). Preliminary results show that there is a
potential of approximately 1-cfs of flows can break out to the east during current conditions, bypass most
of the site, and be conveyed by exiting washes towards the Reata Sports Complex infrastructure. More

detailed analysis will be performed during final design with the proposed layout.
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Approximately 0 cfs to north along
existing culverts

Berm Location

Reata Sports L 15
Complex '

Figure 6: Preliminary Results - Proposed Conditions HEC-RAS Model
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Figure 7: Preliminary Results - Proposed Conditions HEC-RAS Model, Old Verde Canal West Bank
Removed
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Once the proposed berm is constructed, the remaining off-site flows from the north will be limited to the
half street McDowell Mountain Ranch Road. These flows have been designed to be collected by the off-
site catch basin (off-site CB #1, Appendix B) in the Reata Sports Fields. Off-site CB #1 was designed to
convey the existing conditions flows from the half street McDowell Mountain Ranch Road and
approximately 2.85-ac of on-site flows. Curbs and gutters are proposed along the south side of McDowell
Mountain Ranch Road, and thus, collects additional street run-off along the road. A prorated method was
conducted to evaluate the existing and proposed conditions drainage areas. Although the proposed
condition runoff coefficient will be higher than the existing condition, the proposed condition drainage
area is only 30-percent of the existing condition drainage area. The overall peak discharge will not exceed
the existing condition. The existing catch basin has sufficient capacity to convey the flows from the
proposed off-site half street McDowell Mountain Ranch Road. A scupper will be designed to collect and
direct the half-street runoff to the existing swale at Off-site CB #1. Further investigation will be performed

during final design.

The remaining local off-site flows reaching the southern portion of the Site are from a small undeveloped
desert area west of the Old Verde Canal’s west bank (see Exhibit 1 in Appendix A). Infrastructure isin place
as part of the Reata Sports Complex infrastructure to accommodate these flows. The proposed conditions
will collect the flows and direct them to Reata Sports Complex Off-site CB #4, following the existing

condition.
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CONCLUSIONS:

1. The proposed structures are to be outside of FEMA special flood zones.

2. Off-site flows from McDowell Mountain Ranch Road will be collected and directed to their historic
outfall. The existing catch basins in Reata Sport Complex Field have sufficient capacity to handle
the proposed peak discharges, which do not exceed current levels.

3. Thesouthern portion of the site will be protected via a drainage swale that will convey flows south
to its historic outfall location. The existing catch basins in Westworld Sports Field have sufficient
capacity to handle the proposed peak discharges, which do not exceed current levels.

4. Minor modifications will be proposed on the Old Verde Canal to follow previously approved
studies and reduce potential backwater impacts.

5. The proposed off-site flows drainage infrastructure of the Site will be sized to convey the 100-
year peak discharge.

REFERENCES:

1. Federal Emergency Management Agency, Flood Insurance Rate Maps (FIRM) panel 04013C1340L,
effective October 16, 2013.

2. TYLin, Pinnacle Peak South Area Drainage Master Study, July 2013.

3. Gavan & Barker, Westworld Sports Fields Drainage Report, March 2022.

4. Official Records of Maricopa County Recorder, Drainage Project Agreement / Drainage and Flood

Control Easement C.0.S. Contract No. 2022-059-COS, May 18, 2022.
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50 STORM DRAIN DESIGN AND ANALYSIS

New storm drains were designed to collect and convey onsite flows from the proposed parking lot.
These storm drains also capture small offsite flows from the adjacent properties. A new storm
drain is also proposed that captures runoff from the Golf Course maintenance yard and the filled
in portion of the South Wash. The storm drains include seven new grated catch basins located in
shallow sumps within the new parking lot intercepting flows from the new office/restroom
hardscaped areas as well as the paved parking lot. Four of the grated catch basins are connected to
the new parking lot storm drain that runs westerly through the northern portion of the parking lot.
The three other catch basins drain directly into either the North or South Wash through single

connector pipes.

Four new grated catch basins were designed to intercept the offsite flows from the adjacent

properties. To limit the number of offsite catch basins, shallow collection ditches were graded
within the landscaped area behind the parking lot curb to capture the offsite flows and convey them

to the nearest offsite catch basin which are also positioned behind the parking lot curbs. Since the

offsite flows originate from undeveloped desert lands, they can be expected to carry significant

debris. Therefore, they were designed with raised grates that are 4-inches above the top of the
41’
A fifth catch basin was designed to intercept the offsite flows from the

catch basin wall. This provides a 4” high opening around the perimeter of the grate that is less

susceptible to clogging.

existing golf course maintenance yard as well as surface runoff from the filled in portion of the
South Wash. The South Wash will be filled downstream of the driveway entrance. The new catch
basin is in a sump to prevent flows from spilling over the Reata Wash embankment and eroding
the new multi-use pathway. Refer to the Storm Drain and Culvert Design Location Exhibit in

Appendix D for the location of the proposed offsite catch basins.

The storm drains were designed to intercept the governing 100-year, 6-hour peak discharges from

the parking lot, hardscape areas and the adjacent, undeveloped offsite parcels. The

includes shallow sumps in the parking lot at the catch basin locations as well behind the curb where
the offsite catch basins are situated. These sumps allow the entire the 100-year, 6-hour runoff to
be captured without overtopping. This approach ensures that all the runoff generated in the both

the parking lot and the offsite watersheds will be intercepted and routed to either the North Wash

March 2022
-12-



Westworld

» SCOTTSDALE Sports il

Drainage Report

condominium complex north of McDowell Mountain Ranch Road. This flow is conveyed under
McDowell Mountain Ranch Road in five 24-inch culverts. But they only have enough capacity
for about 163cfs during the 100-year, 24-hour storm event. The remaining 211cfs spills over the

roadway. Refer to the Digital Data in Appendix G for the existing conditions HEC-RAS model.

4.2 DESIGN CONDITIONS HEC-RAS MODEL
The design conditions HEC-RAS model was developed by incorporating the proposed drainage

features for the Westworld Sports Fields into the existing conditions HEC-RAS model. These
features include several new culverts within the project area, realignment of the North Wash, and
revising the roadway spillover geometry where flow in the North Wash spills over McDowell
Mountain Ranch Road. The spillover geometry had to be revised to account for the new sidewalk
that will be installed with the project. The design conditions model was run for both the 100-year,
6- and 24-hour storms to analyze the proposed drainage infrastructure for the worst-case scenario.

The proposed improvements include a new channel that diverts the 100-year flow from the Old

Verde Canal into the South Wash. This revision also included the addition of artificial levees in

TpIpe culvert and drop inlet
structure were added to the design conditions model that conveys flow in the South Wash, under
the southern driveway entrance and out to Reata Wash. In addition, a 78-inch pipe culvert was
added that conveys the North Wash under the multi-use pathway into Reata Wash. Refer to Figure
3 for the location of the proposed pipe culverts and the location of the artificial levees used to
prevent flow from entering the Old Verde Canal.

The design conditions HEC-RAS model also includes the HEC-1 hydrographs for the contributing
area outside of the FLO-2D boundary. These include inflow hydrographs for the new parking lot
storm drains and the existing storm drain in Thompson Peak Parkway. These storm drain flows
discharge to the North and South Washes. See Figure 3 for the Proposed Conditions
Hydrologic/Hydraulic Results and refer to the Digital Data in Appendix G for the HEC-RAS

model. Section 6.0 provides a more complete discussion of the proposed drainage infrastructure.

March 2022
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