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1.0 INTRODUCTION

1.1 PROJECT DESCRIPTION

Whataburger is proposing to construct a Whataburger Restaurant at 7134 E Thomas Road, Scottsdale AZ
85251. The project is anticipated to consist the one-story restaurant building with associated drive thru,
parking, and infrastructure improvements.

1.2 SITE LOCATION

The proposed development encompasses approximately 1.43 net acres in a portion of the Northeast
Quarter of Section 27, Township 2 North, Range 4 East of the Gila and Salt River Base and Meridian in
Maricopa County, Arizona. The Site is bound the North and West by commercial development, APN 130-
17-016C, APN 130-17-024C and APN 130-17-024L. It is bound to the by E North 71st Street and to the
South by E Thomas Rd.  See Appendix A for the Site Location Map, Legal Description, and Context Aerial
Map.

The existing Site contains a 6,800 SF restaurant building with associated utility services. The existing
building and parking field is to be demolished.

1.3 PURPOSE

This Preliminary Drainage Report is intended to satisfy City of Scottsdale requirements and demonstrate
conformance to the drainage standards and guidelines of the City of Scottsdale and the Flood Control
District of Maricopa County (FCDMC). This report provides a description of the current stormwater drainage
patterns and systems and a description of the required and proposed drainage improvements.

1.4 OBJECTIVES

This report provides a drainage plan for the Site that is intended to meet the drainage standards and
guidelines of the City of Scottsdale and the Flood Control District of Maricopa County (FCDMC). In
particular, this report will demonstrate the following:

1. The Site will retain onsite a retention volume, which is the greater of the first flush volume or pre-
vs-post 100-year, 2-hour volume plus the existing retention volume onsite.

2. Permanent drainage facilities will have a positive outfall and any detained stormwater will be
disposed of within 36 hours.

3. Drainage facilities will be designed such that the 100-year post-development flows are collected
and conveyed in such a manner to not cause damage to buildings and property or exceed pre-
development flows.

4. Building finished floor elevations have been set a minimum of 14 inches above the Site outfall and
12 inches above the highest adjacent grade.
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2.0 DESCRIPTION OF EXISTING DRAINAGE CONDITIONS AND
CHARACTERISTICS

2.1 EXISTING ONSITE DRAINAGE CONDITIONS

The Site currently consists of an existing building and parking lot. The Site is bounded by developed
property to the north and east, Thomas Road and existing single-family and commercial developments to
the south, and 71st Street to the west. The Site slopes from the northwest to southeast at approximately
0.5%.  Stormwater generated onsite currently flows to one existing drywell located within the parking field.
The fact that there is a drywell onsite implies that under existing conditions, the drywell was used to drain
water collected in the low spot of the parking area, which was utilized for onsite retention.

Refer to Appendix B for the Existing Conditions Exhibit.

2.2 EXISTING OFF-SITE DRAINAGE CONDITIONS

The parcel is affected by stormwater run-on from potions of 71st Street, west of the Site.  The street as it
exists today is not fully contained by curbs or gutters.  In general, 71st Street slopes towards the site from
approximately the centerline and drains to the south.

Stormwater generated within Thomas Road is collected in catch basins and conveyed beneath Thomas
Road within the City storm drain system. Off-Site flows from Thomas Road and areas along Thomas Road
do not affect the Site.

Refer to Appendix B for the Existing Conditions Exhibit.

2.3 EXISTING MASTER DRAINAGE REPORTS

There are no existing master drainage reports for this Site.

2.4 FEMA FLOOD HAZARD AREAS

The Site is located in Flood Zone “X” according to the Flood Insurance Rate Map 04013C2235L, dated
October 16, 2013. Zone “” is designated by FEMA as ““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.” Refer to Appendix C for the FEMA FIRMette
map for the Site.
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3.0 PROPOSED DRAINAGE PLAN

3.1 GENERAL DESCRIPTION

In the analysis of the proposed drainage conditions the following items are considered:

· Area Types (concrete pavement, building, and desert landscaping)

· Magnitude of areas

· Slopes

3.2 PROPOSED SITE CONDITIONS

The development of the Whataburger increases landscape and open space areas and proposes less
impervious areas such as pavement and buildings.  For the infill project, as first flush mitigation is proposed
to be provided through onsite basins, the stormwater retention volume required is based on the greater of
the first flush volume OR the pre-vs-post conditions for the 100-year, 2-hour storm event PLUS any onsite
retention volume utilized under existing conditions.  Calculations for the capacity of the existing pavement
area retention at the location of the drywell plus the pre-vs-post stormwater run-off, and the first flush storm
event can be found in Appendix D.  Based on these calculations, the first flush volume is the most
conservative and will be the basis for the proposed retention onsite, except as noted below.

Retention will be provided within two stormwater surface retention basins – one within the southern area of
the site’s landscape adjacent to Thomas Road (Basin B), and one within the northern portion of the site’s
landscape (Basin A).  Basin B’s design provides a drainage pattern consistent with existing conditions and
is therefore designed to retain the first flush volume. Basin A is located at the high end of the site and has
therefore been designed to retain the 100-year, 2-hour storm event.  Flows more than the proposed onsite
retention capacity will leave the site to pre-development outfall locations. Public drainage easements will
be dedicated over both basins to allow for city access. The property owner is responsible for maintaining
the drainage easement, inspecting the drainage facilities after each storm event of greater than 0.5 inches,
removing accumulated trash and debris from inlet and outlet structures, and inspecting all other elements
of the drainage system.

The existing onsite drywell will remain in place and in use.  Plans will call out for the drywell to be cleaned
and inspected/retrofitted to verify it operates correctly.  This retrofit makes the entire system far superior to
the original design while maintaining the grading of the original site design.

Refer to Appendix D for Stormwater Retention Calculations.

Refer to Appendix E for the Drainage Delineation Map.

3.3 PROPOSED OFF-SITE CONDITIONS

71st Street ROW (30-feet) will be dedicated per a Final Plat.  The proposed improvements to 71st Street
include curb, gutter, and sidewalk on the east side for the length of the project, and a reconstructed driveway
at the intersection of 71st Street and Thomas Road.
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3.4 FUTURE CONDITIONS

Future developments to the Site are limited as the north, east, west, and south sides of the Site are fully
developed with commercial properties.

3.5 STORMWATER STORAGE REQUIREMENTS

Per the proposed site plan, surface retention provides for onsite retention within two basins. First flush
treatment of site generated stormwater is required prior to discharge from the site.

Basins are sized according to the City of Scottsdale 2018 Design Standards & Policies Manual (DS&PM):

V = C P A

Where: V = Required volume (cubic feet)
C = Runoff coefficient for the proposed development
P = Precipitation depth (0.5 inches for first flush and 2.16 inches for the 100-year, 2-hour event)
A = Contributing area (square feet)

Table 1 below summarizes the required and provided first flush and 100-yr, 2-hr storms volume for
Basins A and B.

Table 1 Volume Required and Provided

Surface Retention Summary

Retention Basin Basin Depth Required
Volume

Volume
Provided

Excess
Volume

ft cf cf cf
A 3.0 2,971 3,044 73
B 3.0 1,261 1,738 477

Total 4,232 4,782 550

Drywell Summary
Retention Basin Volume Percolation

Rate
Drywells
Required

Drain Time

cf cfs ea hr
A 2,971 0.1 1 9
B 1,261 0.1 1 4

Refer to Appendix D for the corresponding calculations.
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3.6 PRE- AND POST-DEVELOPMENT RUNOFF CHARACTERISTICS AT
CONCENTRATION POINTS

In the existing condition, the site outfall is to Thomas Road, either out the driveway to Thomas Road or over
to 71st Street and then ultimately to Thomas Road.  71st Street drains to the site and to Thomas Road.  In
the proposed condition, the drainage patterns remain consistent.  Run-off not contained onsite will outfall
to either Thomas Road via the driveway to Thomas Road or to 71st Street, which outfalls to Thomas Road
at its intersection.

3.7 PROPOSED DRAINAGE STRUCTURES OR SPECIAL DRAINAGE
FACILITIES

The existing drywell located towards the southeastern side of the site must be thoroughly cleaned and
inspected or retrofitted, if necessary.

The proposed finished floor of the Whataburger restaurant is 1239.80, over one foot above the highest
adjacent grade in East Thomas Street and the lowest adjacent grade in 71st Street.

Refer to Appendix D for a Cross Section of the 100-year flows within 71st Street.

Table 2 Proposed Building Finished Floor Elevation

Building
Highest Adjacent

Grade

Lowest
Adjacent
Grade

Proposed FF
Elevation

Existing Drywell
Elevation

Site Outfall
Elevation

Whataburger 1238.79 1238.76 1239.80 1238.04 1238.09

3.8 ADEQ AZPDES REQUIREMENTS

Prior to construction an executed Notice of Intent (NOI) shall be submitted to Arizona Department of
Environmental Quality (ADEQ) in conformance with the Arizona Pollution Discharge Elimination System
Permit (AZPDES) permit. The NOI and associated stormwater management best management practices
will remain active on the Site until construction is complete and a Notice of Termination is filed with ADEQ
in conformance with AZPDES permit.

3.9 PROJECT PHASING

This project will be constructed in a single phase.
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4.0 SPECIAL CONDITIONS

4.1 404 DISCUSSION

There are no special conditions for this Site.
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5.0 DATA ANALYSIS METHODS

5.1 HYDROLOGIC PROCEDURES, PARAMETER SELECTION, AND
ASSUMPTIONS

Hydrologic calculations for the Site were performed using the rational equation in the FCDMC Drainage
Design Manual Volume I, which is limited to drainage areas of up to 160 acres. Runoff coefficients identified
with the City of Scottsdale Design Standards and Policies Manual were used for the Site based upon the
amount of landscaping, pavement, and building area.

All flows for proposed conditions will be determined using the rational method as outlined by the Drainage
Design Manual by Maricopa County Flood Control District. Due to the small nature of the watersheds for
the individual sub-basins, a minimum time of concentration of five minutes will be assumed. All drainage
basins will assume a runoff coefficient of 0.95 except for the landscape sub-basins, which will utilize a runoff
coefficient of 0.83 per the DS&PM.

For analysis of the development, the Site was sub-divided into eight sub-basins consisting of pavement,
landscaping, and building areas. Appendix E identifies the drainage sub-basins and concentration points.

5.2 HYDRAULIC PROCEDURES, METHODS, PARAMETER SELECTION, AND
ASSUMPTIONS

The following criteria was used to size the proposed basins for onsite stormwater storage and conveyance:

· First flush volume may be computed with the following equation:

Equation 1: V = CPA

Where V is the required volume, C is the runoff coefficient for the disturbed area of the
proposed development, P is the required precipitation depth of 0.5 inches or 2.16, and A
is the disturbed area of the proposed development.

The software program FlowMaster, by Bentley Systems, was used for the hydraulic modeling. Refer to
Appendix D for a detailed analysis of an irregular cross-section for 71st Street.
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5.3 STORMWATER STORAGE CALCULATION METHODS AND
ASSUMPTIONS

Retention will be provided within two stormwater surface retention basins – one within the southern area of
the site’s landscape adjacent to Thomas Road (Basin B), and one within the northern portion of the site’s
landscape (Basin A).

Basin B’s design provides a drainage pattern consistent with existing conditions and is therefore designed
to retain the first flush volume. Basin A is located at the high end of the site and has therefore been designed
to retain the 100-year, 2-hour storm event.

Refer to Section 3.5 of this report for the calculation method.

   4-DR-2020
    5/12/2020



Whataburger Scottsdale │ Preliminary Drainage Report │ 4-DR-2020
May 2020  │  291394000 9

6.0 CONCLUSION

6.1 OVERALL PROJECT

Based on the results of this Preliminary Drainage Report, the following can be concluded:

· Imperious area was decreased with the development of the Whataburger.  The Pre-vs-Post run-off
volume is negative.

· Treatment for the stormwater first flush will be provided by two stormwater quality basins, Basins
A and Basins B.  Basin A, to the north, will also cover the 100-year, 2-hour storm as it alters the
sites historic flow pattern.

· The Site will have ultimate outfall per historic conditions into Thomas Road.

· Based on the current Flood Insurance Rate Map (FIRM), the Site is located in the Zone “X”.

· The flows within 71st Street have been studied and the finished floor is protected from these flows.

This report is intended to provide a level of assurance that the Site will adhere to all appropriate reviewing
agency guidelines with respect to drainage and flood protection.
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Peak Flow Calculations Using The Rational Method Source of Rainfall Data --->NOAA Atlas 14

  AF for Cw per Cw10-Yr

Freq. Typical Applic.

Project: 5 min 10 min 15 min 30 min 60 min 2-Yr 1.00 1.00

Proj #: 10-Yr 0.39 0.59 0.74 0.99 1.23 5-Yr 1.00 1.00

Date: 100-Yr 0.62 0.94 1.17 1.57 1.95 10-Yr 1.00 1.00

Prep  by:    25-Yr 1.10 1.00

Check  by: 10-Yr 4.68 3.56 2.95 1.98 1.23 50-Yr 1.20 1.00

Base Sheet Prepared By GA, Version 2 100-Yr 7.43 5.65 4.68 3.14 1.95 100-Yr 1.25 1.00

Attach source and supporting data for rainfall depths        AF=Frequency Adjustment Factor

  Drainage Area ID:----- Tc,calc method: 1=Papadakis and Kazan, 2=Avg Veloc. method

1 Tc,calc=11.4*L^0.5*Kb^0.52*S^-0.31*i^-0.38 Cw for each frequency is adjusted as a function of the 100-year value per the table above

Concent. Total Base Flow Approx Approx Average Kb m b Kb Initial/lot Minim allowed Tc,tot = 5.0 Q Minim allowed Tc,tot = 5.0 Q

Point Area Cw Path, L High pt Low pt Slope Class Tc Cw Tc,calc Tc,tot i 10-Yr Cw Tc,calc Tc,tot i 100-Yr

# (ac) (2-10 yr) (ft) (ft) (ft) ft/ft A-->D (min) AF=1.00 (min) (min) (in/hr) (cfs) AF=1.00 (min) (min) (in/hr) (cfs)

> > > > > > > > >

ON-1 0.266 0.95 105 1240.3 1236.7 0.0343 A -0.00625 0.04 0.0436 5 0.95 2.1 7.1 4.23 1.07 0.95 1.8 6.8 7.07 1.79

ON-2 0.045 0.83 45 1239.9 1239.7 0.0038 A -0.00625 0.04 0.0484 5 0.83 2.9 7.9 4.23 0.16 0.83 2.4 7.4 6.72 0.25

ON-3 0.220 0.83 194 1237.8 1234.8 0.0155 A -0.00625 0.04 0.0441 5 0.83 3.7 8.7 4.01 0.73 0.83 3.1 8.1 6.36 1.16

ON-4A 0.039 0.95 106 1238.9 1238.4 0.0047 A -0.00625 0.04 0.0488 5 0.95 4.1 9.1 3.79 0.14 0.95 3.5 8.5 6.36 0.24

ON-4B 0.044 0.95 106.0 1238.9 1238.4 0.0050 A -0.00625 0.04 0.0485 5 0.95 4.1 9.1 3.79 0.16 0.95 3.4 8.4 6.36 0.27

ON-5 0.421 0.95 122 1240.0 1238.4 0.0131 A -0.00625 0.04 0.0423 5 0.95 3.0 8.0 4.01 1.60 0.95 2.5 7.5 6.72 2.69

ON-6 0.041 0.83 58 1238.9 1238.8 0.0017 A -0.00625 0.04 0.0487 5 0.83 4.2 9.2 3.79 0.13 0.83 3.5 8.5 6.36 0.22

ON-7 0.108 0.83 22 1236.3 1233.3 0.1364 A -0.00625 0.04 0.0460 5 0.83 0.6 5.6 4.68 0.42 0.83 0.5 5.5 7.43 0.67

Rainfall Depth-Duration-Frequency (D-D-F), (inch)

Derived Rainfall Intensity-Duration-Frequency (I-D-F), (in/hr)

Time

10-Yr 100-Yr

Storm 

Fequency

Rational.xlsx    4-DR-2020
    5/12/2020



Drainage Area Q10

(cfs)
Q100

(cfs)

Curb Opening
Length Req'd

Q10

Curb Opening
Length Req'd

Q100

Curb Cut
Length Used

Basin A - ON4A+ON1+ON2 2.3 0.00 2.1 2.5
Basin B - ON4B+ON5+ON6 3.13 0.00 3.0 3

0.00 0.0

C = 3
H = 0.5 ft

Q=CLH1.5

Curb Opening Calculations
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Scottsdale Whataburger

Elevation
[ft]

Surface
Storage Area

[ft2]

Surface
Storage

Area
[ac]

Average
Area
[ac]

D Elev
[ft]

D Vol
[ac-ft]

S Vol
[ac-ft]

- - - 0.0000
0.0005 0.1000 0.0001

0.10 46.00 0.001 0.0001
0.0020 0.1000 0.0002

0.20 125.00 0.003 0.0002
0.0037 0.1000 0.0004

0.30 278.00 0.006 0.0004
0.0083 0.1000 0.0008

0.40 598.00 0.014 0.0011 47 CF

Pre-Development Conditions

Existing Basin - Pavement
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Whataburger Scottsdale

Precipitation 

Depth [P] =0.5 

1st flush & 2.16 

100-yr, 2-hr

sf ac in  cf  ac-ft 

ON 1 Pavement 11,595 0.266 0.95 2.16 1,983 0.046 A
ON 2 Landscaping 1,948 0.045 0.83 0.50 67 0.002 B
ON 3 Landscaping 9,565 0.220 0.83 0.50 331 0.008 B

ON 4A Building 1,687 0.039 0.95 2.16 288 0.007 A
ON 4B Building 1,896 0.044 0.95 0.50 75 0.002 B
ON 5 Pavement 18,323 0.421 0.95 0.50 725 0.017 B
ON 6 Landscaping 1,806 0.041 0.83 0.50 62 0.001 B
ON 7 Landscaping 4,686 0.108 0.83 2.16 700 0.016 A

TOTAL - 51,506 1.182 - - 4,232 0.097 -

*NOTE: REFER TO APPENDIX E FOR DRAINAGE MAP AND DRAINAGE AREA INFORMATION

 North Basin 

(sized for 100-yr, 2-

hr)

Land Use
Runoff 

Coefficient

Drainage 

Area (ft
2
)

Required 

Volume (ft
3
)

Provided 

Volume (ft
3
)

Surplus 

(ft
3
)

A Landscaping 0.83 4,686 700

Building 0.95 1,687 288

Pavement 0.95 11,595 1,983

17,968 2,971 3,044 73

South Basin 

(sized for first 

flush)

Land Use
Runoff 

Coefficient

Drainage 

Area (ft
2
)

Required 

Volume (ft
3
)

Provided 

Volume (ft
3
)

Surplus 

(ft
3
)

B Landscaping 0.83 13,319 461

Building 0.95 1,896 75

Pavement 0.95 18,323 725

33,538 1,261 1,738 477

ft cf cf cf

A 3.0 2,971 3,044 73

B 3.0 1,261 1,738 477

Total 4,232 4,782 550

Volume
Percolation 

Rate

Drywells 

Required
Drain Time

cf cfs ea hr

A 2,971 0.1 1 9

B 1,261 0.1 1 4

Drywell Summary

Retention Basin

Required Storage 

(VREQ = CPA/12) Retention 

Basin
Drainage Area Land Use

Area [A] Runoff 

Coefficient [C]

Surface Retention Summary

Retention Basin
Basin Depth

Required 

Volume

Volume 

Provided

Excess 

Volume

Proposed Conditions Retention Summary
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Cross Section for Irregular Section - 71st Street Outfall
Project Description

Manning 
FormulaFriction Method

Normal DepthSolve For

Input Data

ft/ft0.002Channel Slope
cfs0.95Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

1,239.690+00.0
1,239.690+00.5
1,239.200+00.5
1,238.760+24.5
1,239.260+24.5
1,239.260+25.0

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station
0.016(0+25.0, 1,239.26)(0+00.0, 1,239.69)

Options

Pavlovskii's 
Method

Current Roughness Weighted 
Method

Pavlovskii's 
Method

Open Channel Weighting 
Method

Pavlovskii's 
Method

Closed Channel Weighting 
Method

Results

in2.4Normal Depth
1,238.8 to 
1,239.7 ftElevation Range

ft²1.1Flow Area
ft11.1Wetted Perimeter
in1.2Hydraulic Radius
ft10.89Top Width
in2.4Normal Depth
in1.8Critical Depth
ft/ft0.009Critical Slope
ft/s0.88Velocity
ft0.01Velocity Head
ft0.21Specific Energy

0.493Froude Number
SubcriticalFlow Type

Page 1 of 227 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

3/31/2020

FlowMaster
[10.02.00.01]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterWB Scottsdale FlowMaster.fm8
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Cross Section for Irregular Section - 71st Street Outfall
GVF Input Data

in0.0Downstream Depth
ft0.0Length

0Number Of Steps

GVF Output Data

in0.0Upstream Depth
N/AProfile Description

ft0.00Profile Headloss
ft/s0.00Downstream Velocity
ft/s0.00Upstream Velocity
in2.4Normal Depth
in1.8Critical Depth
ft/ft0.002Channel Slope
ft/ft0.009Critical Slope

Page 2 of 227 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

3/31/2020

FlowMaster
[10.02.00.01]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterWB Scottsdale FlowMaster.fm8
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Cross Section for Irregular Section - 71st Street Outfall
Project Description

Manning 
FormulaFriction Method

Normal DepthSolve For

Input Data

ft/ft0.002Channel Slope
in2.4Normal Depth
cfs0.95Discharge

Page 1 of 127 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

3/31/2020

FlowMaster
[10.02.00.01]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterWB Scottsdale FlowMaster.fm8
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Cross Section for Irregular Section - 71st Street to Center of Proposed 
Whataburger

Project Description

Manning 
FormulaFriction Method

Normal DepthSolve For

Input Data

ft/ft0.018Channel Slope
cfs0.95Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

1,240.200+00.0
1,240.200+00.5
1,239.700+00.5
1,239.210+24.5
1,239.710+24.5
1,239.710+25.0
1,239.960+38.0

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station
0.013(0+38.0, 1,239.96)(0+00.0, 1,240.20)

Options

Pavlovskii's 
Method

Current Roughness Weighted 
Method

Pavlovskii's 
Method

Open Channel Weighting 
Method

Pavlovskii's 
Method

Closed Channel Weighting 
Method

Results

in1.5Normal Depth
1,239.2 to 
1,240.2 ftElevation Range

ft²0.4Flow Area
ft6.3Wetted Perimeter
in0.7Hydraulic Radius
ft6.18Top Width
in1.5Normal Depth
in1.9Critical Depth
ft/ft0.006Critical Slope
ft/s2.42Velocity
ft0.09Velocity Head
ft0.22Specific Energy

1.691Froude Number

Page 1 of 227 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

3/31/2020

FlowMaster
[10.02.00.01]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterWB Scottsdale FlowMaster.fm8
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Cross Section for Irregular Section - 71st Street to Center of Proposed 
Whataburger

Results

SupercriticalFlow Type

GVF Input Data

in0.0Downstream Depth
ft0.0Length

0Number Of Steps

GVF Output Data

in0.0Upstream Depth
N/AProfile Description

ft0.00Profile Headloss
ft/sInfinityDownstream Velocity
ft/sInfinityUpstream Velocity
in1.5Normal Depth
in1.9Critical Depth
ft/ft0.018Channel Slope
ft/ft0.006Critical Slope

Page 2 of 227 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

3/31/2020

FlowMaster
[10.02.00.01]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterWB Scottsdale FlowMaster.fm8
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Cross Section for Irregular Section - 71st Street to Center of Proposed 
Whataburger

Project Description

Manning 
FormulaFriction Method

Normal DepthSolve For

Input Data

ft/ft0.018Channel Slope
in1.5Normal Depth
cfs0.95Discharge

Page 1 of 127 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

3/31/2020

FlowMaster
[10.02.00.01]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterWB Scottsdale FlowMaster.fm8
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Appendix E – Drainage Exhibit
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APN:130-17-029
NOLTE ARTHUR SCARROLL

MARY ELIZABETH TR
NOT A PART

APN:130-17-024L
KJF PARTNERS 16SA LLC

NOT A PART

APN:130-17-024C
ATKINSON WARD J/JOAN F TR

NOT A PART

APN:130-17-016C
STORAGE EQUITIES PS PARTNERS IV-70TH ST

NOT A PART

THOMAS ROAD

71
ST

 S
TR

EE
T

BASIN B

ON-3
Q10: 0.73 CFS
Q100: 1.16 CFS

9,565 SF

ON-5
Q10: 1.60 CFS
Q100: 2.69 CFS

18,323 SF

ON-1
Q10: 1.17 CFS
Q100: 1.95 CFS

11,595 SF

ON-2
Q10: 0.16 CFS
Q100: 0.25 CFS

1,948 SF

ON-7
Q10: 0.42 CFS
Q100: 0.67 CFS

4,686 SF

ON-6
Q10: 0.13 CFS
Q100: 0.22 CFS

1,806 SF

ON-4A
Q10: 0.14 CFS
Q100: 0.24 CFS

1,687 SF

ON-4B
Q10: 0.16 CFS
Q100: 0.27 CFS

1,896 SF

PR
O

PO
SE

D
 W

H
AT

AB
U

R
G

ER
3,

58
3 

SQ
FT

FF
: 1

23
8.

9

71
34

 E
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H
O

M
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 R
O
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SC

O
TT

SD
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E,
 A

Z 
85

25
1

W
H

AT
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U
R

G
ER

  R
ES

TA
U

R
AN

T 

FOR REVIEW ONLY
NOT  FOR

Kimley-Horn and Associates, Inc.

CONSTRUCTION

Contact Arizona 811 at least two full
working days before you begin excavation

Call 811 or click Arizona811.com

NORTH

D
R

AI
N

AG
E 

EX
H

IB
IT

LEGEND

BASIS OF BEARINGS

BENCHMARK
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