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1. INTRODUCTION 

This Preliminary Drainage Report represents the storm water analysis for the proposed Residential Healthcare 

Facility located in Scottsdale, Arizona. The purpose of this report is to provide the hydrologic and hydraulic 

analysis, required by the City of Scottsdale, to support the proposed site plan for said development. This report 

includes discussions and calculations defining the storm water management concepts for the collection and 

conveyance necessary to comply with the drainage requirements of the City of Scottsdale and Maricopa 

County. Preparation of this report has been completed 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 northwest corner of 90th Street and Raintree Circle 

Drive in Scottsdale, AZ: 

• A portion of the Northwest 1/4 of Section 7, Township 3 North, Range 5 East of the Gila and Salt 

River Base and Meridian, Maricopa County, Scottsdale, Arizona. 

• Parcel ID:  Parcel 217-15-033; SFI Raintree Scottsdale LLC, Zoning R1-35 

 

 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:  

• South:  The site is bound by Raintree Circle Drive with the following across as follows: 

 

Parcel 217-15-952; The Robinson Group; Zoning is I-1 

Parcel 217-15-953; Wood Trust Bank; Zoning is I-1 

Parcel 217-15-954; Epstein Schneider; Zoning is I-1 

Parcel 217-15-955; GHA Technologies, Inc; Zoning is I-1 

Parcel 217-15-944; Loanpal; Zoning is C-2 

 

• North:  Parcel 217-15-036E; Alliance Defending Freedom. 217-15-036J; Vanguard. Zoning is I-1.  

• East:  Directly adjacent is 90th Street. Across is a residential development; Zoning is R1-7 

• West: Parcel 217-15-035A; Undeveloped; Zoning is I-1; Raintree & Pima Self Storage Partners 

LLC. 
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2.3 EXISTING SITE DESCRIPTION: 

The project area includes approximately 203,311 sqft. (4.67 acres) of land designated as R1-35 zoning. 

The existing site consists of an undeveloped parcel. Per Topographic Survey prepared by AW Land 

Surveying LLC, a majority of the site slopes from northwest to southeast, while the western most portion 

flows from northeast to southwest at approximately 1.0%. Elevation varies from approximately 1480.66 

at the northwest corner to approximately 1476.82 at the southeast corner.  

 

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

 

2.4 PROPOSED SITE DEVELOPMENT: 

The proposed development consists of a new residential healthcare facility with 3 and 4 story 

components, parking, and a common area with a pool. Refer to Appendix III - Preliminary Grading Plan 

for site layout. 

 2.5 FLOOD HAZARD ZONE: 

FIRM Map Number 04013C1760L dated October 16, 2013 indicates the site is designated as Zone “X-

Shaded”, corresponding to 0.2% Annual Chance Flood Hazard, Areas of 1% annual chance flood with 

average depth less than one foot or with drainage areas of less than one square mile.  

 

Refer to FIGURE 3 for the current FIRM map. 

3.  EXISTING DRAINAGE CONDITIONS 

3.1 OFF-SITE DRAINAGE PATTERNS 

The topographic survey and city quarter section maps, FIGURES 4 and 5, provide the following information 

for offsite drainage: 

• North: 

o Parcels 217-15-036E and 217-15-036J are developed sites that retain their onsite runoff. The 

existing curb and gutter along the northwest of the property line and the existing retention 

basin along the northeast of the property boundary maintain runoff from northern parcels 

and do not affect the proposed site.    

o There is an existing 24” RGRCP storm pipe discharging onto the northeast corner of the site 

via a headwall (EX HW-1). This system appears to convey runoff from 90th Street and restricted 

discharge for a retention basin from the Raintree Corporate Center approximately 650’ north.  

The flow discharging to the site is currently unknown. According to the Scottsdale Corporate 

Center, Phase 2  Grading Plan, CASE #86-DR-87, the existing 24” pipe has a slope of 0.005 ft/ft, 

assuming full capacity of the pipe, the maximum flow discharging to the site is 16 cfs. 

• West: 

o There is a ridgeline within the west portion of the subject property that directs flows 

northeast to southwest prohibiting runoff from the western adjacent parcel from entering 

the site.  
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• South: 

o There is an elevation difference of +/- 3 feet from north to south throughout the site, as such, 

offsite drainage from the southern parcel does not affect the site. 

• East: 

o There is an existing catch basin at 90th Street that drains to the property, approximately 60’ 

north of the southeast corner of the site. A second catch basin is located across 90th Street. 

According to the Storm QS map, both basins are connected by a pipe of unknown size and 

material and discharge onsite though the existing headwall, EX HW-2. The calculated runoff 

from 90th Street was determined using the rational method based on the estimated drainage 

area. Refer to Appendix II for Existing Conditions Drainage Area Map. 

 

 

 

 

 

 

 

 

The offsite runoff from the north and from 90th Street exit the site through a headwall located near the 

southeast corner of the site, EX HW-3. Considering runoff from the offsite flows specified above and 

including an additional flow of 3.4 cfs from drainage area EX-1, the estimated flow,  Qout, leaving EX. HW-

3 is 25.60 cfs. Refer to Appendix II for Offsite Existing Conditions Drainage Area Map. 

 3.2 ON-SITE DRAINAGE PATTERNS 

The site is currently undeveloped and from northwest to southeast at approximately 0.5%. Elevation 

varies from approximately 1480.66 at the northwest corner to approximately 1476.82 at the southeast 

corner.  All existing on-site runoff is assumed to sheet flow following the natural slope of the land to the 

southeast and is captured by HO-1 and HO-2. 

4.  PROPOSED STORM WATER MANAGEMENT  

4.1 DESIGN INTENT: 

The entirety of the site is proposed as commercial use with a runoff coefficient of 0.86. On-site drainage 

will be captured by five catch basins and curb-openings directing flows to two above-ground retention 

basins. All on-site runoff will be directed to an underground CMP storage system located in the 

northeastern portion of the site. Three proposed drywells will treat and precipitate captured stormwater 

runoff within 36 hours. 

Refer to Appendix II for Proposed Conditions Drainage Area Map. 

 

 

Table 1: Offsite Flows Summary 

Headwall ID Description Flow (CF) 

EX-HW-1 24” RCP capturing runoff from north parcels 16.00 

EX-HW-2 24” RCP capturing runoff from 90th Street 6.20 

 TOTAL:  22.20 
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The site will be self-retaining for the 100-year, 2-hr storm event. Existing offsite drainage patterns will 

remain unchanged. Flows from Existing Headwall 1 (EX-HW-1) and Existing Headwall 2 (EX-HW-2) will be 

rerouted to the existing storm drain manhole (EX-MH-2) on the northwest corner of 90th Street and 

Raintree Circle Drive via a 24” storm pipe.  

Refer Appendix III for Preliminary Grading and Drainage Plan.  

 

4.2 DESIGN STORM REQUIREMENTS: 

In accordance with The City of Scottsdale requirements, stormwater storage for a 100-year 2-hour storm 

event is required. 

4.3 LAND CHARACTERISTICS: 

The proposed development consists of a multi-story commercial building with a main drive and minor 

landscape areas along the perimeter. Based on the DS&PM, the weighted runoff coefficient for a 100-

year storm event used is as follows: 

 

• C=0.86 for commercial and industrial areas  

 

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 

  Q=  Estimated peak discharge at inlet point, cfs. 

 

Refer to the Proposed Conditions Drainage Area Map and Calculations in Appendix II.  

 

 4.4  STORMWATER RETENTION: 

Based on a topographic survey there is no retention provided in existing conditions. Per the above 

calculations, the proposed development storage requirements for the 100-yr, 2-hr storm event are 

shown below. A combination of underground stormwater storage tanks and open retention basins will 

be employed to retain the required stormwater volume. The proposed underground stormwater system 

and surface retention basins will be equalized to combine their storage capacity and integrate their 

hydraulic performance. In the case of the open retention basins, risers will be installed at the top 

elevation of each basin to direct any excess water volume towards the underground storage tanks and 

prevent flooding from events exceeding their storage capacity. 
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4.4.1 STORAGE REQUIRED: 

Stormwater storage required for the 100-year, 2-hour event is calculated in accordance with The City of 

Scottsdale- DS&PM. Required Retention (Acre-Feet) VR = (P/12)*A*C 

 

Where: P= 100 yr 2 hr precipitation in inches (Ref: Isopluvial from DS&PM, Appendix 4-1D, pg.11 and 

NOAA Atlas 14 table). Refer to Appendix I for rainfall data.  

 

Based on the weighted runoff coefficient (C-value) identified in Section 4.3, the following retention is 

required: 

Basin A (Open Retention and Underground Storage): 4.67 ac @ Cwt= 0.86  

• 100-yr 2-hr.:  

VR = 2.27/12 * 4.67 * 0.86 = 0.76 ac.ft. (33,106 c.f.) REQUIRED STORAGE 

 

4.4.2 STORAGE PROVIDED: 

 Retention Basin A (Combination Open & Underground Retention): 

The proposed retention (Retention Basin A) consists of two open retention basins and two 10-ft diameter 

corrugated metal pipes, all connected with equalizer pipes.  

• The proposed volume for the open retention was calculated using the area-sum method based 

on design contours.  

• Storage volume of underground piping is calculated using VP= π(R2) * L. Table 2 summarizes 

the calculated volume provided and volume required and verifies that proposed basins are 

adequate to store the required volume for the 100-yr, 2-hr storm event.  Refer to Appendix II 

for Proposed Storage Calculations. 

 

Table 2: 

Proposed Retention Basin Summary 

            

Basin TYPE Vp Vptotal Vr 

(ID) (--) (CF) (CF) (CF) 

Basin A 

Basin A1 OPEN 6,712 

34,498 33,106 Basin A2 OPEN 1,083 

Basin A3 UG 26,704 

 

4.4.3 STORMWATER DISCHARGE: 

For Basins with no direct bleed-off available, Drywells are proposed for the on-site storage facilities to 

dispose of the stormwater within thirty-six (36) hours.  The calculation is as follows: 

• Minimum percolating rate of a drywell (for planning purposes) = 0.1 cfs 

• Volume to be drained in 36 hours = 0.1 cfs * 36 hours * 3600 sec/hour = 12,960 cf = 0.298 

acre-feet. 

• Basin A retention provided = 34,498 cf 

Therefore, 34,498 cf / 12,960 cf per drywell = 2.66= 3 drywells required. 

• The drywells are to be installed according to FCDMC guidelines. 
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4.5 ADEQ WATER QUALITY REQUIREMENTS 

The total disturbed area of this site is approximately 4.67 acres. The Arizona Department of Environmental 

Quality requires that any site disturbance over one acre is required to submit an NOI. An NOI will be 

submitted to ADEQ for this site prior to approval of construction documents as site disturbance for this 

project exceeds one acre. 

 

 

5.  FLOOD SAFETY FOR DWELLINGS 

5.1 FINISHED FLOOR ELEVATIONS 

This project lies in an “X-Shaded” Flood Zone. The ultimate outfall elevation for the site is 1479.72 and is 

located at the southeast corner of the site. 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. This will ensure that finished floor elevations will be set sufficiently above the 100-year 

water level so as to not be in danger of flooding during a 100 yr-2hr storm event. 

 

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 low top 

of curb of the lot. 

2. All on-site storm water will be retained on-site and is provided for the 100-year, 2-hour storm 

event with discharge within 36-hours. A combination of equalized underground tanks and open 

retention basins will be used to store the required stormwater volume.  

 

6.2 PROJECT PHASING: 

  This project will be constructed in a single phase. 

lcastro
Date



           "LEED®ing and Developing Smart Projects" 
 

Preliminary Drainage Report                                                                                    Page 9 

7.  WARNING AND DISCLAIMER OF LIABILITY 

 

From City of Scottsdale DPSM-2018. Page 219 

 

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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FIGURE 2 - Aerial 
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FIGURE 3 – FEMA FIRM 

Excerpt from 04013C1760L 
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ELEV. AREA DEPTH AVG V SUM V COMMENT

(FT) (SF) (FT) (CF) (CF)

76.5 573 0.00 Bottom

1.00 1,063.99

77.5 1,555 1,063.99

1.00 2,149.61

78.5 2,744 3,213.60

1.00 3,498.26

79.5 4,253 6,711.85 Top

ELEV. AREA DEPTH AVG V SUM V COMMENT

(FT) (SF) (FT) (CF) (CF)

76.50 128 0.00 Bottom

1.00 309.76

77.50 492 309.76

1.00 773.03

78.50 1,054 1,082.79 Top

UG Storage ID Diameter (FT) Length (FT) Volume (CF)

A3 10 170 13,352             

A4 10 170 13,352             

Provided Storage Calculations

BASIN A1

BASIN A2
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Existing 24in RGRCP

Project Description

Manning 
Formula

Friction Method

DischargeSolve For

Input Data

0.013Roughness Coefficient

ft/ft0.005Channel Slope

in24.0Normal Depth

in24.0Diameter

Results

cfs16.00Discharge

ft²3.1Flow Area

ft6.3Wetted Perimeter

in6.0Hydraulic Radius

ft0.00Top Width

in17.3Critical Depth

%100.0Percent Full

ft/ft0.007Critical Slope

ft/s5.09Velocity

ft0.40Velocity Head

ft2.40Specific Energy

(N/A)Froude Number

cfs17.21Maximum Discharge

cfs16.00Discharge Full

ft/ft0.005Slope Full

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

%0.0Average End Depth Over Rise

%50.0Normal Depth Over Rise

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

in24.0Normal Depth

in17.3Critical Depth

ft/ft0.005Channel Slope

ft/ft0.007Critical Slope

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

12/29/2020

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterUntitled1.fm8

lcastro
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C3.00

PRELIMINARY GRADING
AND DRAINAGE PLAN

 RESIDENTIAL HEALTHCARE FACILITY
NWC N 90TH ST. & RAINTREE CIRCLE DR.

SCOTTSDALE, AZ 85260
PRELIMINARY GRADING PLAN

PRELIMINARY GRADING AND
DRAINAGE  PLAN

CB

WV

EXISTING LEGEND:PROPOSED LEGEND:

VICINITY MAP: NTS

PROJECT ADDRESS

PROJECT DESCRIPTION

LEGAL DESCRIPTION

BENCHMARK:

BASIS OF BEARING:

PARCEL INFORMATION: ARCHITECT: CIVIL ENGINEER:

CUT AND FILL QUANTITIES

STORM WATER STORAGE SUMMARY:

GRADING CONSTRUCTION KEY NOTES

RETAINING WALL CONSTRUCTION KEY NOTES
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