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1. INTRODUCTION 

This Preliminary Drainage Report represents the storm water analysis for the Maya Hotel proposed in 
Scottsdale, Arizona. The purpose of this preliminary report is to provide the hydrologic and hydraulic analysis, 
required by the City of Scottsdale, to support the proposed rezoning 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 I2 and Volume II3. 

2. LOCATION AND PROJECT DESCRIPTION 

2.1 LOCATION: 
The subject property consists of land located at the northeast corner of the Saddlebag Trail and Buckboard 
Trail intersection, on a portion of the southeast 1/4 of Section 23, Township 2 North, Range 4 East of the 
Gila and Salt River Base and Meridian, Maricopa County, Scottsdale, Arizona. 

• Parcel ID:  Parcels 173-41-260, -182 and -183 consisting of 16,292 square feet or 0.374 acres more 

or less. 

 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:  
The site is bound by an alley with the following across as follows: 

• West: Across Buckboard Trail, Parcel 173-41-234A; The W Hotel Property; Zoning is D/ or-2 

• East:  Parcel 173-41-259, Camelback Park Plaza Zoning C-2 

• North:  Parcel 173-41-212, Tract D 
Across Indian Plaza: Parcel 173-41-270; Oasis Café MLD; Zoning is C-2 

• South: Across Shoeman Lane are parcels: 
Parcel 173-41-265,173-41-187D; Joes New York Pizza; Zoning is P-2 and C-2, respectively. 

2.3 EXISTING SITE DESCRIPTION: 
The project area includes approximately 16,292 sq. ft. (0.374 acres) of land designated as C-2. The site is 
currently developed as an existing commercial site. There is no existing retention system. The existing 
sidewalk drains towards the existing streets including Indian Plaza, Buckboard Trail and Shoeman Lane. 
All building roof runoff is conveyed along the alley, and outfalls south to Shoeman Lane, where it is 
conveyed to the existing catch basin, EX. CB-3, via curb and gutter. 

Per Topographic Survey prepared by AWL Land Surveying, the site slopes from north to south at 
approximately 1.00%. Elevation varies from approximately 1267.98 at the northeast corner to 
approximately 1265.95. at the southeast corner. The site drains to the perimeter streets and alley.  

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

2.4 PROPOSED SITE DEVELOPMENT: 
The proposed project consists of the redevelopment of an existing commercial site to a 12-story hotel 
development. The redevelopment includes the abandonment of the alley and connection to the 
adjacent building. The grading will be designed to match existing pavement grades along adjacent roads 
and the development west of the project site. 
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Refer to Appendix III for Preliminary Grading and Drainage Exhibit. 
 

 2.5 FLOOD HAZARD ZONE: 
FIRM Map Number 04013C1770L dated October 16, 2013 indicates the proposed sites are 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 information as well as information obtained Flo-2D Maps from the Indian Lower 
Bend wash were obtained and provide the following information for offsite drainage: 

• There is an existing 18” R.C.P. storm drain running east along Shoeman Lane conveying runoff from 
Shoeman Lane south to the 48” RGRCP drain along Wells Fargo Avenue. 

• There is an existing 18” H.D.P.E.  pipe running from north to south along Buckboard Trail and an 
existing catch basin, EX. CB-1, located northeast of the Shoeman Lane and Wells Fargo Avenue 
intersection, EX CB-1. 

• The site is not affected by any offsite flows, all offsite runoff is conveyed through curb and gutter to 
the nearest inlet structure.  

 
Refer to Figure 4 for Flo-2D Exhibit. 

3.2 ONSITE DRAINAGE 
The existing site is fully developed with minor landscape areas. Based on the topographic information, 
the building roof drains discharge to the alley which ultimately drains to Shoeman Lane (EX-C4 to EX-C6). 
Drainage areas EX-C1 through EX-C3 consist of sidewalk and landscape areas that drain to adjacent 
streets. The ultimate outfall is located at the southeast corner at an elevation of 1265.87 

Refer to Appendix II for Existing Conditions Drainage Area Map (Exhibit C). 

The Rational Method was utilized to compute the on-site peak discharges. The Rational Method equation 
is calculated as shown below: 

Q=CwtIA 
Where: Cwt = The runoff coefficient relating runoff to rainfall 
  I     = Average rainfall intensity in inches/hour, lasting for Tc 
  Tc  = The time of concentration (using five  minutes for the developed areas) 
  A   = The contributing drainage area in acres 
 
Refer to section 4.3 for land characteristics. Table 1 be is a summary of existing Q100 runoff: 
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 TABLE 1: 

Maya Hotel Existing Runoff Calculations  
          

Q=I*Cw*A 

I=100-yr, 5-min=7.46 in. 

          

Drainage Area Cw intensity Q 

Area ID (acres) (-) (in/hr) (cfs) 

Outfall: Indian Plaza 

EX-C1 0.01 0.95 7.46 0.07 

Total       0.07 

Outfall: Buckboard Trail 

EX-C2 0.05 0.75 7.46 0.28 

Total       0.28 

Outfall: Shoeman Lane 

EX-C3 0.00 0.70 7.46 0.02 

EX-C4 0.15 0.95 7.46 1.06 

EX-C5 0.05 0.95 7.46 0.35 

EX-C6 0.11 0.95 7.46 0.78 

Total       2.22 

 
Overall project area includes 0.37 Acres at Cwt = 0.92 (Existing conditions, to property line) 
 

Refer to the Existing Cwt Exhibit (Exhibit A) and Existing Conditions Drainage Area Map (Exhibit C) in 
Appendix II. 

4.  PROPOSED STORM WATER MANAGEMENT  

4.1 DESIGN INTENT: 
On-site drainage will be directed off-site via overland flow to the historical outlets. This is a re-
development of existing commercial land; therefore, the City of Scottsdale specifies that on-site 
retention shall be provided as described in Section 4.2 below.  

The majority of the entire site is proposed impervious with minor increases in runoff compared to 
existing conditions. 

Refer to Appendix II for Proposed Conditions Drainage Area Map. 

4.2 DESIGN STORM REQUIREMENTS: 
In accordance with City of Scottsdale requirements, 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. 
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4.3 LAND CHARACTERISTICS: 
The proposed project site consists mainly of roofs and covered gathering areas, sidewalks and minor 
landscape areas along the south and north boundaries. Based on the DS&PM, runoff coefficients for the 
100-year storm event used are as follows: 

• C=0.95 for building or concrete  

• C=0.95 for paved surface 

• 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 I. The Rational Method was utilized to compute the on-site peak discharges. The 
Rational Method equation is displayed as shown below: 
 
Q=CwtIA 
Where: Cwt = The runoff coefficient relating runoff to rainfall 
  I     = Average rainfall intensity in inches/hour, lasting for Tc 
  Tc  = The time of concentration (Using Five minutes for the developed areas) 
  A   = The contributing drainage area in acres 

Table 2 below is a summary of Proposed Q100 runoff. 

 
 TABLE 2: 
 

Maya Hotel Proposed Runoff Calculations  
          

Q=I*Cw*A 

I=100-yr, 5-min=7.46 in. 

          

Drainage Area Cw intensity Q 

Area ID (acres) (-) (in/hr) (cfs) 

Outfall: Indian Plaza 

DA-C1 0.01 0.45 7.46 0.02 

Total       0.02 

Outfall: Buckboard Trail 

DA-C2 0.04 0.83 7.46 0.25 

Total       0.25 

Outfall: Shoeman Lane 

DA-C3 0.32 0.95 7.46 2.27 

Total       2.27 

Overall project area includes 0.37 Acres at Cwt = 0.93 (Proposed conditions, to property line) 
Refer to the Proposed Cwt Exhibit (Exhibit B), Proposed Conditions Drainage Area Map (Exhibit 
D) and Calculations in Appendix II.  

 
Table 3 summarizes the calculated onsite peak flows for the 100-yr storm event under proposed and 
existing conditions. 
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TABLE 3: 

Maya Hotel Runoff Calculations Summary (Pre-Routing) 

        

Outfall Proposed Existing Difference 

Indian Plaza 0.02 0.07 -0.05 

Buckboard Trail  0.25 0.28 0.01 

Shoeman Lane 2.27 2.22 0.05 

 
The increase in flow to each outfall is less than 1 cfs and the existing street has the capacity to 
accommodate the project flow based on calculations in Appendix II and Section 4.6. 

 4.4 STORMWATER RETENTION:  
Based on topographic survey there is no retention provided on the existing development. Based on the 
performed calculations above, existing condition and proposed development storage requirements for 
the 100-yr, 2-hr storm event are calculated as follows: 

TABLE 4: 

Pre vs. Post Required Storage Volume Calculation Summary 

  

Project Site 
Area Cwpost Cwpre Depth Volume Req. 

(acres) (-) (-) (in) (acre-ft) (CF) 

Maya Hotel 0.37 0.93 0.92 2.17 0.001 29.15 

 
According to the DS&PM, section 4-1.201, item 2d., sites that are less than one acre in size and are not 
likely to contribute stormwater contaminants are waived from the first flush volume requirement. 
Since, the majority of the site is covered by Therefore, no onsite storage is required or proposed.  
 
Refer to Proposed Conditions Heavy Traffic Pollutant Area Exhibit (Exhibit E) in Appendix II for areas 
considered in the first flush calculation.  

4.6 OFFSITE STORM SYSTEM ANALYSIS: 
Street capacity along adjacent streets was performed to verify the highwater elevation is well below the 
proposed finish floor. The 100-year flow was obtained along the adjacent streets (FLO-2D)  as well as the 
contributing site flows(Table 3) and were analyzed at several sections to compare the highwater 
elevation along the curb and gutter in respect to the finish floor elevations. The curb and gutter analysis 
was performed for sections A-C (refer to Figure 4). Section analysis was performed through the use of 
FlowMaster; all sections and outputs for Sections A-C can be found in Appendix II.  Based on the 
performed analysis, the existing streets are capable of conveying the proposed peak flows. 

4.7 ADEQ WATER QUALITY REQUIREMENTS: 
The total disturbed area of this site is approximately 0.37 acres. The Arizona Department of 
Environmental Quality requires that any site disturbance over an acre is required to submit an NOI. 
Therefore, an NOI is not required for the site.  
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5.  FLOOD SAFETY FOR DWELLINGS 

5.1 FINISHED FLOOR ELEVATIONS 
This project lies in an “X” Flood Zone. Therefore, the proposed building finished floor elevations will be 
set a minimum of 12 inches above the 100-year high-water elevation of any adjacent streets and drainage 
paths and a minimum of 14 inches above the lowest top of curb of the lot. This will ensure that each 
building will be well above the 100-year water level. The lowest top of curb is located at the ultimate at 
the southeast corner at an elevation of 1266.37. The ultimate outfall elevation is greater than 14” below 
the minimum finish floor elevation. 

6.  CONCLUSIONS 

6.1 OVERALL PROJECT: 
1. The finish floor elevations will be designed a minimum of 12 inches above the 100-year water 

surface in adjacent streets and drainage paths and a minimum of 14 inches above the lowest 
top of curb of the lot. 

2. On-site storm water storage will be not be proposed; first flush volume is not required. 
 

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 I, Hydrology, Flood Control District of 

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

Maricopa County, December 14, 2018 
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GRADING & DRAINAGE APPENDIX 4-1C 

GRADING & DRAINAGE LANGUAGE 

Design Standards & Policies Manual Page 219

City of Scottsdale - 2018  

WARNING AND DISCLAIMER OF LIABILITY 
The City’s Stormwater and Floodplain Management Ordinance is intended to 
minimize the occurrence of losses, hazards and conditions adversely affecting the 
public health, safety and general welfare which might result from flooding. 
The Stormwater and Floodplain Management Ordinance identifies floodplains, 
floodways, flood fringes and special flood hazard areas. However, a property outside 
these areas could be inundated by floods. Also, much of the city is a dynamic flood 
area; floodways, floodplains, flood fringes and special flood hazard areas may shift 
from one location to another, over time, due to natural processes. 

WARNING AND DISCLAIMER OF LIABILITY 
The flood protection provided by the Stormwater and Floodplain Management 
Ordinance is considered reasonable for regulatory purposes and is based on 
scientific and engineering considerations. Floods larger than the base flood can 
and will occur on rare occasions. Floodwater heights may be increased by 
constructed or natural causes. The Stormwater and Floodplain Management 
Ordinance does not create liability on the part of the city, any officer or 
employee thereof, or the federal, state or county government for any flood 
damages that result from reliance on the Ordinance or any administrative 
decision lawfully made thereunder. 
Compliance with the Stormwater and Floodplain Management Ordinance does 
not ensure complete protection from flooding. Flood-related problems such as 
natural erosion, streambed meander, or constructed obstructions and diversions 
may occur and have an adverse effect in the event of a flood. You are advised to 
consult your own engineer or other expert regarding these considerations. 

I have read and understand the above. 
 
 
 
Plan Check # Owner Date 
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BUILDING  

CONCRETE 
ASPHALT

DESERT 

LANDSCAPE
TOTAL AREA Cwt

C-VALUE 0.95 0.95 0.45

AREA (ac) 0.35 0.00 0.02 0.37 0.93

.

DA-C1 0.00 0.00 0.006 0.01 0.45

DA-C2 0.03 0.00 0.01 0.04 0.83

DA-C3 0.32 0.00 0.00 0.32 0.95

BUILDING  

CONCRETE
ASPHALT

DESERT 

LANDSCAPE
TOTAL AREA Cwt

C-VALUE 0.95 0.95 0.45

AREA (ac) 0.20 0.15 0.02 0.37 0.92

EX-C1 0.00 0.01 0.00 0.01 0.95

EX-C2 0.00 0.03 0.02 0.05 0.75

EX-C3 0.00 0.002 0.002 0.004 0.70

EX-C4 0.15 0.00 0.00 0.15 0.95

EX-C5 0.05 0.00 0.00 0.05 0.95

EX-C6 0.00 0.11 0.00 0.11 0.95

Maya Hotel Weighted Runoff Coefficient-Calculations (Cw)

MAYA HOTEL PROPOSED OVERALL SITE Cw

MAYA HOTEL EXISTING OVERALL SITE Cw
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SECTION A

Project Description

SpreadSolve For

Input Data

ft/ft0.005Channel Slope

cfs1.98Discharge

ft1.5Gutter Width

ft/ft0.058Gutter Cross Slope

ft/ft0.013Road Cross Slope

ft12.2Spread

0.013Roughness Coefficient

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

9/3/2020

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterOffsite Curb Analysis.fm8
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SECTION B

Project Description

SpreadSolve For

Input Data

ft/ft0.010Channel Slope

cfs9.29Discharge

ft1.5Gutter Width

ft/ft0.058Gutter Cross Slope

ft/ft0.014Road Cross Slope

ft19.1Spread

0.013Roughness Coefficient

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

9/3/2020

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterOffsite Curb Analysis.fm8
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SECTION C

Project Description

SpreadSolve For

Input Data

ft/ft0.005Channel Slope

cfs6.63Discharge

ft1.5Gutter Width

ft/ft0.058Gutter Cross Slope

ft/ft0.020Road Cross Slope

ft15.2Spread

0.013Roughness Coefficient

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

9/3/2020

FlowMaster
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Bentley Systems, Inc.  Haestad Methods Solution  
CenterOffsite Curb Analysis.fm8
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PRELIMINARY GRADING AND DRAINAGE 

EXHIBIT
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