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1. INTRODUCTION 

This Preliminary Drainage Report represents the storm water analysis for the City Center residential 

development proposed in Scottsdale, Arizona. The purpose of this preliminary report is to provide the 

hydrologic and hydraulic analysis required by the City of Scottsdale for DRB submittal. 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 in Scottsdale, AZ: 

• A portion of the Northwest Quarter of Section 23, Township 2 North, Range 4 East of the 

Gila and Salt River Base and Meridian, Maricopa County, Arizona.  

• Parcel ID Numbers: 173-41-015A, 173-41-016B, 173-41-017A, 173-41-021A, 173-41-006A, 

173-41-005 and 173-41-004.  

• Address: 7201 E. Camelback Road, Scottsdale, AZ 85251.   

 

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

 

2.2. EXISTING AND PROPOSED DEVELOPMENTS SURROUNDING THE SITE: 

Existing site context related to surrounding developments is as follows: 

• West: Across N. Scottsdale Road 

o The Arizona Canal Trail. 

o Parcel 173-42-385A; Commercial development; Zoning is D/RCO-2.  

o Parcel 173-42-345A; Residential development; Zoning is D/RCO-2. 

o Parcel 173-42-007B; Park site; Zoning is C-2.  

• North: Across E. Camelback Road 

o The Arizona Canal Trail. 

o Parcel 173-38-073D; Salt River Project building; Zoning is D/OR-2. 

• South: Across E. Shoeman Lane. 

o Parcel 173-41-271; Parking lot; Zoning unknown. 

• East: Across N Brown Ave. W Hotel development consisting of the following parcels: 

o Parcel 173-41-233B. 
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2.3. EXISTING SITE DESCRIPTION: 

The project area includes approximately 131,786 sq. ft. (3.03 acres) of land designated as D/DMU-

3 per COS Parcel Information Map. The site is currently developed as an existing commercial site. 

Three drywells exist on the site but a retention system has not been found. Therefore, the existing 

retention calculation will be performed with the areas draining to the drywells. Based on the 

existing slope, the land slopes away from the existing building towards the existing dry wells and 

adjacent roads. 

 

Refer to FIGURE 2 – Aerial Map for an aerial image of the site. 

2.4. EXISTING STUDIES: 

There is an existing conditionally approved city drainage report prepared by Sustainability 

Engineering Group dated July 27, 20204 for a Master Plan where the site is included. However, the 

master drainage report is no longer relevant to the actual project. 

2.5. PROPOSED SITE DEVELOPMENT: 

Site development includes the demolition of the existing structures and their designated parking 

lots, and construction of a new 14 floor residential development with amenities areas and 3 levels 

of underground parking. The proposed development contains four points of access from the 

surrounding roads, three from Brown Avenue, and one from E. Shoeman Lane. 

 

Refer to APPENDIX III – Preliminary Grading and Drainage Plan for site layout. 

2.6. FLOOD HAZARD ZONE: 

FIRM Map Number 04013C1770M dated September 18, 2020 indicates the site has a Zone X (No 

Screen) which is further described as areas of minimal flood hazard.  

 

Refer to FIGURE 3 for the FIRM. 
 

3. EXISTING DRAINAGE CONDITIONS 

3.1. OFF-SITE: 

The city quarter section maps for Storm Water and Contour as well as obtained Flo-2D Maps from 

the Lower Indian Bend Wash were obtained and provide the following information for offsite 

drainage: 

• There is a 144” R.C.P. storm drain running east along Camelback Road. 

• There is an existing 18” H.D.P.E.  pipe running from north to south along Brown Avenue 

and an existing catch basin, EX-CB-1, located at the northeast corner of the Shoeman Lane 

and Brown avenue intersection. 
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• According to the Flo-2D Map, flow patterns adjacent to the proposed City Center site are 

the following: 

o North: the north portion of the site drains onto Camelback Road and is conveyed 

west to east via curb and gutter to the nearest catch basins at the Miller Road 

intersection.  

o East: flow arrows illustrate offsite flow from Brown Avenue entering the site. 

However, based on the topographic survey, flow from Brown Avenue does not 

enter the site and is conveyed through curb and gutter to EX-CB-1.  

o South: all runoff along Shoeman Lane drains west- east past Brown Avenue 

o West: Scottsdale Road drains north to south via curb and gutter without entering 

the site. 

Refer to FIGURE 4 for the Flo-2D Exhibit. 

 

3.2. ON-SITE: 

The existing site is fully developed with minor landscape areas. There are three existing drywells 

to which the site drains to. The majority of the site drains to existing drywells, EX-DW-1 & EX-DW-

2, located within the south parking area. A portion of the northern parking lot drains to existing 

drywell, EX-DW-3, located at the northeast corner of the parking lot. The remainder of the parking 

lot drains to Camelback Road. The as-builts do not provide the retention volumes provided under 

existing condition. Based on the drainage area map, a calculation of the existing required 

retention volume is provided in section 3.3. 

Refer to APPENDIX II for Drywells locations. 

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. 

Refer to section 4.3 for land characteristics. 

Table 1 below is a summary of existing conditions runoff calculations: 
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Table 1  

Overall project area includes 3.03 Acres at Cwt = 0.86 (Existing Conditions). 

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

3.3. STORMWATER RETENTION: 

There appears to be three existing dry wells associated with the current development, none are 

registered with the AZDEQ. This indicates there may be retention provided however, there is no 

record of existing volumes or locations. Therefore, this project will provide retention for the 100-

yr, 2-hr storm event in proposed conditions, see section 4.4. 

 

4. PROPOSED STORM WATER MANAGEMENT  

4.1. DESIGN INTENT: 

On-site drainage will be directed to underground retention basins via catch basins and the roof 

flows will be directed to the storm network via roof drains. The design intent for this preliminary 

drainage report is to provide the retention required for the redeveloped site and to attenuate any 

excess stormwater runoff to historical outlets, where needed. The site proposed impervious 

surfaces result in increased 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 will be provided. 

TOTAL AREA Cwt
Intensity 

10 yr
Q 10

Intensity 

100 yr
Q 100

Concentration 

Point 

Total 

flows  

Q10

Total 

flows 

Q100

(ac) (-) (in/hr) (cfs) (in/hr) (cfs) CP# (cfs) (cfs)

3.03 0.86 4.72 - 7.46 - - 13.91 19.50

EX-A1 0.38 0.95 4.72 1.70 7.46 2.69 CP-2 1.70 2.69

EX-B1 0.69 0.95 4.72 3.09 7.46 4.89

EX-B2 1.17 0.86 4.72 4.77 7.46 7.55

EX-C1 0.30 0.45 4.72 0.64 7.46 1.01

EX-C2 0.20 0.93 4.72 0.87 7.46 1.38

EX-D1 0.17 0.89 4.72 0.72 7.46 1.13 CP-1 0.72 1.13

EX-E1 0.12 0.95 4.72 0.54 7.46 0.85 EX DW-3 0.54 0.85

CP-3 1.51 2.39

EXISTING SITE DISCHARGES

EX DW-1 & EX 

DW-2
9.44 12.44
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4.3. LAND CHARACTERISTICS: 

The proposed project sites consist mainly of a commercial building with access drives to adjacent 

streets and minor landscape areas along the west 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 and paved surface 

• C=0.45 for 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 3 below is a summary of proposed conditions runoff calculations:  

 

Table 3  

 

  Overall project area includes 3.03 Acres at Cwt = 0.91 (Proposed Conditions). 

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

 
 

TOTAL 

AREA
Cwt

Intensity 

10 yr
Q 10

Intensity 

100 yr
Q 100 Concentration Point 

Total flows  

Q10

Total flows 

Q100

(ac) (-) (in/hr) (cfs) (in/hr) (cfs) CP# (cfs) (cfs)

3.03 0.91 4.72 - 7.46 - - 13.16 20.79

DA-A1 0.30 0.95 4.72 1.35 7.46 2.13

DA-A2 0.07 0.95 4.72 0.32 7.46 0.50

DA-A3 0.10 0.73 4.72 0.35 7.46 0.55

DA-A4 0.13 0.89 4.72 0.55 7.46 0.87

DA-A5 0.01 0.81 4.72 0.02 7.46 0.03

DA-A6 0.04 0.90 4.72 0.17 7.46 0.27

DA-R1 0.15 0.95 4.72 0.68 7.46 1.08

DA-R2 1.59 0.95 4.72 7.11 7.46 11.23

DA-B1 0.03 0.95 4.72 0.15 7.46 0.24

DA-B2 0.11 0.91 4.72 0.46 7.46 0.72

DA-B3 0.08 0.71 4.72 0.28 7.46 0.44

DA-R3 0.20 0.95 4.72 0.90 7.46 1.42

DA-C1 0.05 0.74 4.72 0.17 7.46 0.26 CP-3 0.17 0.26

DA-D1 0.18 0.79 4.72 0.66 7.46 1.04 CP-1 0.66 1.04

BASIN A 10.55 16.67

PROPOSED SITE DISCHARGES

BASIN B 1.79 2.82
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Pre vs Post onsite flows to historic outfalls are presented in the table below: 
                  

Table 4 – Pre vs. Post Flows 

 

 

Flows to the historical outfalls are reduced. Consequently, the proposed conditions are favorable. 

Refer to APPENDIX II for more information. 

4.4. STORMWATER RETENTION: 

Since the existing retention locations and volumes cannot be defined, the required retention 

volume will be designed for the 100-year, 2-hour storm event calculated as follows: 

 

Per City of Scottsdale DS&PM 4-1.201, development storage requirements for the 100-yr, 2-hr 

storm event are calculated as follows: 

𝑉𝑟 = 𝐶 (
𝑃

12
) 𝐴 

 where: 

 𝑉𝑟 = Required storage (cf) 

 𝐶 = Weighted average runoff coefficient 

 𝑃 = Precipitation amount =2.17 in per NOAA Atlas 14 Precipitation Frequency Estimates 

 𝐴 = Total area of subbasin (sf) 

 

Based on the C-values identified in section 4.3 above, the required volume is computed and shown 

in Table 5 below: 

 

 

 

 

 

 

 

 

 

 

 

 

Outfall Existing Proposed Δ Existing Proposed Δ

CP-1 0.72 0.66 -0.06 1.13 1.04 -0.09

CP-2 1.70 0.00 -1.70 2.69 0.00 -2.69

CP-3 1.51 0.17 -1.34 2.39 0.26 -2.13

Q10 (cfs) Q100 (cfs)
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Table 5 

 

4.5. STORAGE PROVIDED: 

Retention Basin A:  

The storage volume of underground rectangular vault is calculated using V = L x W x H.  

• Proposed 58’ X 16’ X 19’ Rectangular Vault = 17,632CF. 

Retention Basin B:  

The storage volume of underground rectangular vault is calculated using V = L x W x H. 

• Proposed 20’ X 12’ X 13’ Rectangular Vault = 3,120 CF. 

Table 6 below presents a summary of the storage volume calculations: 

 

 

 

 

 

 

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

P=100-yr, 2-hr=2.17 in.

Drainage Area Cw Depth Volume Req. Volume Req.

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

DA-A1 0.30 0.95 2.17 0.052 2,248.05

DA-A2 0.07 0.95 2.17 0.012 526.65

DA-A3 0.10 0.73 2.17 0.013 581.97

DA-A4 0.13 0.89 2.17 0.021 920.77

DA-A5 0.01 0.81 2.17 0.001 36.89

DA-A6 0.04 0.90 2.17 0.007 287.23

DA-R1 0.15 0.95 2.17 0.026 1,136.21

DA-R2 1.59 0.95 2.17 0.272 11,862.86

TOTALS: 2.39 0.94 2.17 0.404 17,600.61

DA-B1 0.03 0.95 2.17 0.006 255.04

DA-B2 0.11 0.91 2.17 0.018 765.32

DA-B3 0.08 0.71 2.17 0.011 461.12

DA-R3 0.20 0.95 2.17 0.034 1,500.86

TOTALS: 0.42 0.89 2.17 0.068 2,982.34

 ON-SITE RETENTION - BASIN A - UG Storage 

 ON-SITE RETENTION - BASIN B - UG Storage 

Proposed City Center Required Storage Volume Calculations



 “LEED®ing and Developing Smart Projects” 

 

 

City Center Residential. Preliminary Drainage Report  Page 8 

Table 6 

 

4.6. STORMWATER DISCHARGE 

The storage volume must be discharged within 36 hours in accordance with agency requirements. 

Drywells are proposed in the on-site storage facilities to dispose of 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. 

• The number of drywells will be reduced if geotechnical testing for percolation rates 

determines adequate infiltration is available in the native soils at lower depths. If the 

percolation rate of the drywells is less than 0.1 cfs the number of drywells may have to 

be increased. 

 

Basin A Provided storage = 17,493 CF. 

17,493 CF /12,960 CF per drywell = 1.35 = 2 drywells required. 

 

Basin B Provided storage = 3,120 CF. 

3,254 CF /12,960 CF per drywell = 0.24 = 1 drywell required. 

4.7. PIPE CAPACITY CALCULATIONS: 

Pipes capacity calculations will be discussed at a later stage of the project. 

4.8. STORM DRAIN INLET CALCULATIONS: 

Storm drains inlet calculations will be discussed at a later stage of the project. 

4.9. ADEQ WATER QUALITY REQUIREMENTS 

The total disturbed area of this site is approximately 3.03 acres. The Arizona Department of 

Environmental Quality requires that any site disturbance over an acre is required to submit a NOI. 

An NOI will be submitted to ADEQ for this site after the first submittal of the construction 

documents as this site disturbance is over one acre. 

Basin TYPE Vp Vr

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

Basin A UG 17,632 17,601

Basin B UG 3,120 2,982

20,752 20,583Total:

Proposed Retention Basin Summary
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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. 

6. CONCLUSIONS 

6.1. OVERALL PROJECT: 

1. The finish floor elevations will be designed a minimum of 12 inches above 100-year high-

water elevation of any adjacent streets and drainage paths. 

2. Total flows to historical outfalls will be reduced. 

3. On-site storage facilities will be provided to account for the 100-year, 2hr event.  

7. 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 

4. Drainage Master Plan: Scottsdale Collective per Sustainability Engineering Group, 2020 
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BUILDING/PAVED 
AREA

DESERT 
LANDSCAPE

TOTAL 
AREA

Cwt

C-VALUE 0.95 0.45
AREA (ac) 2.50 0.53

EX-A1 0.38 0.00 0.38 0.95
EX-B1 0.69 0.00 0.69 0.95
EX-B2 0.97 0.20 1.17 0.86
EX-C1 0.00 0.30 0.30 0.45
EX-C2 0.19 0.01 0.20 0.93
EX-D1 0.15 0.02 0.17 0.89
EX-E1 0.12 0.00 0.12 0.95

EXISTING OVERALL SITE Cw

3.03 0.86



BUILDING/PAVED 
AREA

DESERT 
LANDSCAPE

TOTAL 
AREA

Cwt

C-VALUE 0.95 0.45
AREA (ac) 2.84 0.19

DA-A1 0.29 0.00 0.29 0.95
DA-A2 0.07 0.00 0.07 0.95
DA-A3 0.06 0.04 0.10 0.73
DA-A4 0.12 0.01 0.13 0.89
DA-A5 0.00 0.00 0.01 0.81
DA-A6 0.04 0.00 0.04 0.90
DA-B1 0.03 0.00 0.03 0.95
DA-B2 0.10 0.01 0.11 0.91
DA-B3 0.04 0.04 0.08 0.71
DA-C1 0.03 0.02 0.05 0.74
DA-D1 0.10 0.06 0.15 0.77
DA-R1 0.15 0.00 0.15 0.95
DA-R2 1.59 0.00 1.59 0.95
DA-R3 0.24 0.00 0.24 0.95

PROPOSED OVERALL SITE Cw

3.03 0.91
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APPENDIX III 
PRELIMINARY GRADING & DRAINAGE 

PLAN 
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