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1. INTRODUCTION 

This Preliminary Drainage Report represents the storm water analysis for a multi-family residential 
development proposed 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 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, 
Volume I2 and Volume II3. 

2. LOCATION AND PROJECT DESCRIPTION 

2.1 LOCATION: 
The subject property consists of land located 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, Maricopa 
County Arizona: 

• Parcel ID:  130-13-064 and 130-13-062, Zoning is C-3. 

• Address:  7018 E Osborn Rd Scottsdale, AZ 85251 
7024 E Osborn Rd, 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:  

• South:  Across Osborn Road 
o Parcel 130-16-087; First Baptist Church; Zoning is R-5 

• North: Across 6th Street 
o Parcel 130-13-075 to 130-13-088; Loloma Cove Condos; Zoning is R-5. 
o Parcel 130-13-063; Extended Stay America (hotel); Zoning is C-3. 

• West:  
o Parcel 130-13-431; 70th Street Lofts Condominiums; Zoning is D/DMU-

2. 
o Parcel 130-13-068; Residential home; Zoning is C-3. 

• East:   
o Parcel 130-13-060A; Two Men and a Truck (moving company); Zoning 

is C-3. 
o Parcel 130-13-060B; Arizona Party Bike – Scottsdale (Tour Operator); 

Zoning is C-3. 
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2.3 EXISTING SITE DESCRIPTION: 
The project area includes two parcels totaling approximately 1.45 acres of land and is 
designated with zoning C-3. The west parcel is a parking lot. The east parcel is an office building 
with surface parking and an enclosed storage yard.  
 
Per Topographic Survey received from the client, the site topography slopes from the 
northwest to the southeast with approximately three feet of fall. 

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

2.4 PROPOSED SITE DEVELOPMENT: 
Site development includes the demolition of existing structures and designated parking lots for 
the construction of a new high density multifamily project. The development will include two 
access points proposed at Osborn Road and 6th Street.  
 
Refer to APPENDIX III – Preliminary Grading and Drainage Plan for site layout. 

 2.5 FLOOD HAZARD ZONE: 
FIRM Map Number 04013C2235M dated September 18, 2020 indicates the site is 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 and FLO-2D maps provides the following information for offsite 
drainage: 

• North: Half of the runoff from 6th Street flows towards the site, where it is conveyed 
through curb and gutter into an existing catch basin located approximately 200 ft east 
of the site. No offsite flows from the north affect the site. Refer to APPENDIX II for 6th 
Street gutter calculations. 

• East: Runoff from the properties east of the site travels south into Osborn Road, 
where it is conveyed via curb and gutter into an existing catch basin approximately 
100 ft east of the site. 

• West: Runoff from the properties west of the site travels south into Osborn Road, 
where it is conveyed via curb and gutter into an existing catch basin south of the site. 

• South: Half of the runoff from Osborn Road flows towards the site, where it is 
conveyed through curb and gutter into an existing catch basin south of the site. 
 

  Refer to FIGURE 4 - FLO-2D Map (North) and FIGURE 5 - FLO-2D Map (South) 
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3.2 ON-SITE DRAINAGE 
Based on the topographic information, the historical outfalls are as follows: 

• Flows from drainage areas EX-A1 through EX-A3 are collected in retention areas (EX-
Basin 1 and EX-Basin 2) north of the screen walls in the west parcel.  

• Flows from drainage areas EX-B1 and EX-B2 are collected by EX-CB-2 located in the 
southeastern corner of the west parcel in EX-Basin 3.  

• Flows from drainage area EX-C1 and EX-C2 flow overland southerly to Osborn Road, 
where flows then travel easterly via curb and gutter into an existing catch basin south of 
the site (EX-CB-3) or continue easterly to additional existing catch basins.  

• Flows from drainage area EX-D1 are self-retaining due to ponding on the area (EX-Basin 
4). 
 
Refer to APPENDIX II for Existing Conditions Drainage Area Map.  

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

 
 
Overall project area includes 1.43 Acres at Cwt = 0.80 (Existing conditions) 
 
Refer to the Existing Conditions Cwt and Existing Conditions Drainage Area Map in APPENDIX 
II. 

4.  PROPOSED STORM WATER MANAGEMENT  

4.1 DESIGN INTENT: 
Given that the site has been previously developed, on-site retention shall be calculated per 
City of Scottsdale DSPM 4-1.201. In order to preserve existing drainage patterns, most of the 
on-site drainage will discharge to the historical outlets, a portion of the site run-off will also be 
stored in basins to fulfill stormwater retention and first flush requirements. The roof will be 
drained into a proposed underground storage tank. The proposed underground storage tanks 
and open retention basin will store the pre-vs-post associated volume of the site. Excess 

TOTAL 

AREA
Cwt

Intensity 

10 yr

5-min

Q 10

Intensity 

100 yr

5-min

Q 100 Control Point 
Total flows 

Q10

Total flows 

Q100

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

1.43 4.70 - 7.44 - - 4.80 7.60

EX-A1 0.03 0.45 4.70 0.07 7.44 0.11 EX-Pipe-1 0.07 0.11

EX-A2 0.25 0.93 4.70 1.11 7.44 1.76

EX-A3 0.01 0.45 4.70 0.02 7.44 0.04

EX-B1 0.34 0.92 4.70 1.47 7.44 2.33

EX-B2 0.03 0.45 4.70 0.05 7.44 0.09

EX-C1 0.05 0.75 4.70 0.19 7.44 0.30

EX-C2 0.47 0.86 4.70 1.88 7.44 2.98

EX-D1 0.25 0.48 4.70 0.56 7.44 0.89 N/A N/A N/A

2.42

2.07 3.27

EXISTING SITE DISCHARGES

EX-CB-1

EX-CB-2

EX-CB-3

1.13 1.80

1.53



           "LEED®ing and Developing Smart Projects" 
 

Preliminary Drainage Report                                                                                Page 4 

volume will be discharged to Osborn Street south and 6th Street north. Drywells will be 
proposed for the underground storage tanks. APPENDIX II for Proposed Conditions Drainage 
Area Map. 

4.2 DESIGN STORM REQUIREMENTS: 
In accordance with City of Scottsdale requirements for lots that are already developed, 
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. 

4.3 LAND CHARACTERISTICS: 
The proposed project site consists of a multi-family residential building with a retail space and 
landscape areas along the perimeter of the structure. 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.  

 
Table 2 below is a summary of proposed conditions runoff calculations: 

 TABLE 2: 

 
Overall project area includes 1.43 Acres at Cwt = 0.89 (Proposed conditions) 

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

TOTAL 

AREA
Cwt

Intensity 

10 yr

5-min

Q 10

Intensity 

100 yr

5-min

Q 100 Control Point 

Total 

flows  

Q10

Total 

flows 

Q100

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

1.43 0.89 4.70 - 7.44 - - 5.97 9.46

DA-A1 0.57 0.95 4.70 2.53 7.44 4.00 Basin 1 2.53 4.00

DA-A2 0.06 0.48 4.70 0.13 7.44 0.20 Basin 1 0.13 0.20

DA-B1 0.10 0.76 4.70 0.36 7.44 0.57 Osborn Road 0.36 0.57

DA-C1 0.57 0.95 4.70 2.56 7.44 4.05 Basin 3 2.56 4.05

DA-C2 0.05 0.45 4.70 0.10 7.44 0.16 Basin 3 0.10 0.16

DA-D1 0.04 0.62 4.70 0.11 7.44 0.17 Basin 2 0.11 0.17

DA-E1 0.05 0.80 4.70 0.19 7.44 0.30 6th Street 0.19 0.30

PROPOSED SITE DISCHARGES
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 4.4  STORMWATER RETENTION: 
100-YR, 2-HR STORM: Per City of Scottsdale DSPM 4-1.201, development storage 
requirements for the 100-yr, 2-hr storm event are calculated as follows: 
 

𝑉𝑟 = ∆𝐶 (
𝑅

12
) 𝐴 

 where: 
 𝑉𝑟 = Required storage (cf) 
 𝑅 = Precipitation amount =2.16 in per NOAA Atlas 14 Precipitation Frequency Estimates 
 𝐴 = Total area of site (sf) 
 ∆𝐶 =  𝐶𝑝𝑜𝑠𝑡 − 𝐶𝑝𝑟𝑒  

 

𝑉𝑟 = (0.89 − 0.80) (
2.16

12
) (62,392) = 1,011 𝑐𝑓 

 
Since the difference of the weighted coefficients is positive, stormwater flows in the project 
area will increase, generating additional flow contributions to existing drainage patterns. 
Therefore, stormwater retention is required for the development following the pre vs. post 
analysis.  
 
FIRST FLUSH: First Flush storage required is calculated in accordance with City of Scottsdale 
DSPM 4-1.201. Only the areas where runoff could be affected by vehicular contact are 
considered in the first flush calculation. The roof drainage is considered to be free of heavy 
traffic pollutants, therefore, on-site driveway areas and sidewalks will be considered for the 
calculation. As shown in the Proposed Conditions Cwt Exhibit, first flush area is calculated as 
the total project area (62,392 sf) minus roof area (49,638 sf) and landscape areas (7,812 sf), 
equating to 4,942 sf. Since the first flush area is less than one acre, no first flush calculation is 
required. 

 
Retention shall be provided for the Pre vs Post, therefore on-site retention will be designed to 
store the Pre vs. Post volume. (1,011 cf). The provided storage volume will also account for the 
existing basins provided volumes, which have a combined volume of 4,293 cf. Refer to 
APPENDIX II for existing basins volume calculations. The total required volume is 4,293 cf + 
1,011 cf = 5,304 cf. 
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Required retention for open retention Basin 2 is calculated below: 
TABLE 4: 
 

Basin 1 and Basin 3 will be sized to capture the remaining volume required for the pre vs post 
plus existing retention analysis 5,304 CF – 184 CF = 5,120 CF (2,560 CF each). 
 
Provided storage on proposed conditions is calculated below: 
 
Provided storage of Basin 1: 
Basin 1 will consist of a 6’ diameter corrugated metal pipe and will have a length of 95 LF. 
VP = 𝜋* Pipe radius2 * Pipe length 
VP = (𝜋 * 32)*(95) = 2,686 cf 
 
Provided storage Basin 2: 
 

Basin 2 
ELEV. AREA DEPTH AVG VOLUME SUM VOLUME COMMENT 

(FT) (SF) (FT) (CF) (CF)   
1251.0 64     0.00 Bottom 

    1.00 406.75     
1252.0 750     407   

 
Provided storage of Basin 3: 
Basin 3 will consist of a 6’ diameter corrugated metal pipe and will have a length of 95 LF. 
VP = 𝜋* Pipe radius2 * Pipe length 
VP = (𝜋 * 32)*(95) = 2,686 cf 
 
The table below shows a summary of proposed and required volume for the site: 
 
 
 
 
 
 

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

P=100-yr,2-hr= 2.16in.

Drainage Area C Depth Volume Req. Volume Req.

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

DA-D1 0.04 0.62 2.16 0.004 183.72

Basin 2 Total 0.04 0.62 2.16 0.004 183.72

Required Storage Volume Calculations

 ON-SITE RETENTION - BASIN 2 - Open Retention
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TABLE 4: 

 
The proposed basins have enough capacity to store the required additional volume generated 
from the Pre vs. Post analysis. 

 4.5  STORMWATER DISCHARGE 
For Basins with no direct bleed-off available, Drywells are proposed in 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. 

• The number of drywells will be reduced if geotechnical testing for percolation rates 
determine 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 1: 
Total provided storage = 2,686 CF 
2,686 CF / 12,960 CF per drywell = 0.21 = 1 drywell required. 
 
Basin 1: 
Total provided storage = 2,686 CF 
2,686 CF / 12,960 CF per drywell = 0.21 = 1 drywell required. 
 
No drywell is required for one-foot basins. 

 
Pre vs post discharges 
Proposed conditions will ultimately increase site flow contributions to the existing public storm 
drain system. The overall run-off coefficient of the site will be increased by 0.09 
Table 3 below summarizes the project discharges per outfall for the 10-year and 100-year storm 
events, providing the differences between existing and proposed peak flows for each case.  

 
 TABLE 5: 

 Q10 (cfs) Q100 (cfs) 

Outfall Existing Proposed Δ Existing Proposed Δ 

6th Street 0.00 0.18 0.18 0.00 0.30 0.30 
EX-CB-4 (Osborn 

Rd) 
3.60 0.20 -3.40 5.69 0.57 -5.12 

TYPE Vp Vptotal Vr

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

Basin 1 Basin 1 UG 2,686 2,686 2,560

Basin 2 Basin 2 OPEN 407 407 184

Basin 3 Basin 3 UG 2,686 2,686 2,560

5,779 5,779 5,304

Proposed Retention Basin Summary

Basin

(ID)

Total:
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During the 100-year storm event, discharges to the overall public storm drain system will be 
decreased by 5.12 cfs. Runoff increase to 6th Street (Q100= 0.30 cfs) is insignificant. 
 
Refer to Existing Conditions Drainage Area Map and Proposed Conditions Drainage Area Map 
in APPENDIX II. 

4.6 ADEQ WATER QUALITY REQUIREMENTS 
The total disturbed area of this site is approximately 1.45 acres. The Arizona Department of 
Environmental Quality requires that any site disturbance over an acre is required to submit an 
NOI. A NOI will be submitted to ADEQ for this site after the first submittal of the construction 
documents as this site disturbance is over 1 acre. 

5.  FLOOD SAFETY FOR DWELLINGS 

5.1 FINISHED FLOOR ELEVATIONS 
This project lies in an “X” Flood Zone. Therefore, the proposed building finished floor elevation 
will be set a minimum of 14 inches above the lot ultimate outfall, located at the southeast 
corner of the site at an elevation of 1248.74’. 

6.  CONCLUSIONS 

6.1 OVERALL PROJECT: 
1. The finish floor elevations will be designed a minimum of 14 inches above the low top 

of curb of the lot. 
2. The historical outfalls will be affected at proposed conditions and overall discharge to 

the public storm drain system will be decreased. 
3. On-site storage facilities will be provided to account for the Pre vs. Post volume and 

existing on-site basins required volume. 

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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EXHIBIT 1 – 
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EXHIBIT 2 – 
AERIAL 

FIGURE 2. AERIAL

18-ZN-2022

5240 N 16th Street, Suite 105 
Phoenix, AZ  85016 

  info@azSEG.com   480.588.7226    www.azSEG.com  
 

mailto:info@azSEG.com
http://www.azseg.com/


SITE

FIGURE 3.
FIRM

18-ZN-2022



679_LIBW - South 100YR6HR

February 14, 2022
0 30 6015 ft

0 10 205 m

1:300
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FIGURE 4. FLO-2D MAP (SOUTH)
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Pavement
DESERT 

LANDSCAPE
TOTAL AREA Cwt

C-VALUE 0.95 0.45

AREA (ac) 0.99 0.44 1.43 0.80

EX-A1 0.00 0.03 0.03 0.45

EX-A2 0.24 0.01 0.25 0.93

EX-A3 0.00 0.01 0.01 0.45

EX-B1 0.32 0.02 0.34 0.92

EX-B2 0.00 0.03 0.03 0.45

EX-C1 0.03 0.02 0.05 0.75

EX-C2 0.39 0.08 0.47 0.86

EX-D1 0.01 0.24 0.25 0.48

EXISTING OVERALL SITE Cw

18-ZN-2022



Building/ 
Pavement

DESERT 
LANDSCAPE

TOTAL AREA Cwt

C-VALUE 0.95 0.45
AREA (ac) 1.25 0.18 1.43 0.89

DA-A1 0.57 0.00 0.57 0.95
DA-A2 0.00 0.05 0.06 0.48
DA-B1 0.06 0.04 0.10 0.76
DA-C1 0.57 0.00 0.57 0.95
DA-C2 0.00 0.05 0.05 0.45
DA-D1 0.01 0.02 0.04 0.62
DA-E1 0.04 0.02 0.05 0.80

PROPOSED OVERALL SITE Cw

18-ZN-2022



ELEV. AREA DEPTH AVG VOLUME SUM VOLUME COMMENT

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

1250.0 234 0.00 Bottom

1.00 510.15

1251.0 786 510.15 Volume Provided

ELEV. AREA DEPTH AVG VOLUME SUM VOLUME COMMENT

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

1250.0 28 0.00 Bottom

1.00 124.67

1251.0 221 124.67 Volume Provided

ELEV. AREA DEPTH AVG VOLUME SUM VOLUME COMMENT

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

1248.0 40 0.00 Bottom

1.00 224.98

1249.0 410 224.98

ELEV. AREA DEPTH AVG VOLUME SUM VOLUME COMMENT

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

1251.0 2,851 0.00 Bottom

0.50 3,434.94

1251.5 10,889 3,434.94

EX BASIN 4

EX BASIN 2

EX BASIN 1

EX BASIN 3

18-ZN-2022



6th Street Gutter

Project Description

SpreadSolve For

Input Data

ft/ft0.00380Channel Slope

cfs18.85Discharge

ft1.5Gutter Width

ft/ft0.05800Gutter Cross Slope

ft/ft0.01700Road Cross Slope

0.013Roughness Coefficient

Results

ft26.5Spread

ft²6.0Flow Area

in6.1Depth

in0.7Gutter Depression

ft/s3.14Velocity

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

3/14/2022

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterUntitled1.fm8

18-ZN-2022
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