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This statement represents the storm water analysis to support the proposed development of Sundown 
Commons residential development to be located between N. 70th Street and N. 71st Street in Scottsdale 
Arizona. Included within this report are discussions and calculations defining the stormwater 
management concepts for collection, conveyance, and retention systems necessary to comply with the 
drainage requirements of the City of Scottsdale and Maricopa County. 
 
This project consists of the demolition of an existing office complex on the eastern portion of the site 
along with associated parking spaces and construction of a multi-family residential development, and its 
associated parking spaces and green areas. The total land area of the site is 7.255 acres, more or less. 
Approximately 3.73 acres will be disturbed. The remaining portion of the site, consisting of an existing 
commercial development on the western portion of the site, will be maintained. 
 
The existing parcel located in Section 22, Township 3 North, Range 4 East will be subdivided maintaining 
the existing commercial site on the west side and the proposed residential development on the east site. 

• Existing APN: 175-42-140, Lot 1, 7000 E. Shea Boulevard, as recorded on Book 1701, Page 37 of Maricopa 

County Records. 

The site is bounded by the existing commercial development to the west, a public alley to the east, 
Sahauro Road to the north and Shea Boulevard to the south.  
 
Flood Insurance Rate Map (FIRM) Map Number 04013C1760L dated October 16, 2013, indicates that this 
site is located in a designated “Zone X (Shaded)”. As such, this is defined 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 EXHIBIT 
C for FIRM. 
 
EXISTING SITE CONDITIONS 
The site is currently developed and consists of commercial buildings with associated parking lots and 
landscape. Refer to EXHIBIT A for Vicinity Map and EXHIBIT B for Site Aerial. Drainage patterns for the 
site & local streets are as follow: 
 
ON-SITE AND OFF-SITE SITE DISCHARGES 
All on-site and off-site runoff is directed into the City of Scottsdale public storm network via an existing 
17’ X 8’ Concrete Box Culvert located at the eastern side of the site. 
Refer to EXHIBIT F for Existing Conditions Drainage Area Map 
 
Runoff calculations for the 100-year, 5-minute event were calculated per the Rational Method: 
 
Q = C*i*A  

• Where:  
o C = Runoff coefficient (C = 0.84).  
o i = Precipitation Intensity (use Tc = 5 min for developed areas) 

▪ i for 100-year, 5-min event = 7.49 in/hr 
o A = Contributing drainage. 
o Q = C*i*A = 0.84*7.49*3.73 = 23.47 cfs 
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The existing 100-year, 5-min runoff is computed to be 23.47 cfs 
 
PROPOSED CONDITION 
 
Existing drainage patterns will be maintained under proposed conditions. All on-site and off-site runoff 
will be directed into the 17’ X 8’ Concrete Box Culvert. Per the City of Scottsdale, as the site is a 
redevelopment, the site is to be analyzed for the “pre vs post” condition to assure runoff to the City of 
Scottsdale public storm network system is not increased. Refer to EXHIBIT G for Proposed Conditions 
Drainage Area Map 
 
PRE VS POST 
The “pre vs post” runoff volume is calculated with the following equation: Q = ∆C*i*A  

• Where:  
o C = Runoff coefficient.  
o i = Precipitation Intensity (use Tc= 5 min for developed areas) 

▪ i for 100-year, 5-min event = 7.49 in/hr 
o A = Contributing drainage area (acres). 

The “pre vs post” discharge was calculated based on a change in impervious cover. A runoff coefficient 
of 0.84 was calculated for the existing development & 0.79 for the proposed condition, based on the 
proposed site plan. Refer to EXHIBIT D for the proposed conditions Cwt and EXHIBIT E for existing 
conditions Cwt.  
 

EXISTING OVERALL SITE Cw 

  

  Pavement 
DESERT 

LANDSCAPE 
TOTAL 
AREA 

Cwt 

C-VALUE 0.95 0.45     

AREA (ac) 2.91 0.82 3.73 0.84 

          

EX-A1 2.91 0.82 3.73 0.84 

 
 

PROPOSED OVERALL SITE Cw 

  

  Pavement 
DESERT 

LANDSCAPE 
TOTAL 
AREA 

Cwt 

C-VALUE 0.95 0.45     

AREA (ac) 2.55 1.18 3.73 0.79 

          

DA-A1 2.55 1.18 3.73 0.79 
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∆C = CPost - CPre = 0.79 – 0.84 = -0.05 
 
The proposed 100-year, 5-min runoff is computed to be Q= C*i*A = 0.79*7.49*3.73 = 22.07 cfs  
 
Q = ∆C*i*A = (0.79-0.84)*7.49*3.73=1.40 cfs 
 
Based on the “pre vs post” calculation, runoff rate to the existing storm water network is decreased 
(Qpost < Qpre = 23.48 < 22.07 cfs), therefore, the proposed project will not affect the city’s public storm 
system. The previous calculation also implies no retention is required as there is a reduction in 
impervious cover in the proposed condition.  
 
CONCLUSION 
Runoff from the proposed multi-family residential development will be reduced under proposed 
conditions and will not affect the city’s public storm network system. The existing 17’ X 8’ Concrete Box 
Culvert is sufficient to convey the runoff generated from the project. 
 

EXHIBITS 

• Exhibit A – Vicinity Map 

• Exhibit B – Site Aerial 

• Exhibit C – Flood Insurance Rate Map (FIRM) 

• Exhibit D – Existing Conditions Cwt 

• Exhibit E – Proposed Conditions Cwt 

• Exhibit F – Existing Drainage Area Map 

• Exhibit G – Proposed Drainage Area Map 

• Exhibit H – NOAA-14 Rainfall Atlas 

• Exhibit I – Preliminary Grading and Drainage Plan 
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NOAA Atlas 14, Volume 1, Version 5
Location name: Scottsdale, Arizona, USA*
Latitude: 33.5829°, Longitude: -111.9295°

Elevation: m/ft**
* source: ESRI Maps

** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Sarah Dietz, Sarah Heim, Lillian Hiner, Kazungu Maitaria, Deborah Martin, Sandra
Pavlovic, Ishani Roy, Carl Trypaluk, Dale Unruh, Fenglin Yan, Michael Yekta, Tan Zhao, Geoffrey

Bonnin, Daniel Brewer, Li-Chuan Chen, Tye Parzybok, John Yarchoan

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PF_graphical | Maps_&_aerials

PF tabular
PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches/hour)1

Duration
Average recurrence interval (years)

1 2 5 10 25 50 100 200 500 1000

5-min 2.24
(1.86‑2.74)

2.93
(2.45‑3.58)

3.95
(3.28‑4.81)

4.74
(3.92‑5.76)

5.82
(4.73‑7.04)

6.64
(5.33‑7.98)

7.49
(5.90‑8.99)

8.34
(6.47‑9.98)

9.49
(7.18‑11.4)

10.4
(7.68‑12.4)

10-min 1.71
(1.42‑2.08)

2.23
(1.87‑2.72)

3.01
(2.50‑3.67)

3.61
(2.98‑4.39)

4.43
(3.59‑5.36)

5.05
(4.06‑6.07)

5.70
(4.49‑6.84)

6.35
(4.92‑7.60)

7.23
(5.46‑8.66)

7.89
(5.84‑9.47)

15-min 1.41
(1.17‑1.72)

1.84
(1.54‑2.25)

2.49
(2.06‑3.03)

2.98
(2.46‑3.63)

3.66
(2.97‑4.43)

4.17
(3.35‑5.02)

4.71
(3.72‑5.65)

5.25
(4.06‑6.28)

5.98
(4.51‑7.16)

6.52
(4.83‑7.83)

30-min 0.948
(0.788‑1.16)

1.24
(1.04‑1.52)

1.67
(1.39‑2.04)

2.01
(1.66‑2.44)

2.46
(2.00‑2.98)

2.81
(2.26‑3.38)

3.17
(2.50‑3.81)

3.53
(2.74‑4.23)

4.02
(3.04‑4.82)

4.39
(3.25‑5.27)

60-min 0.587
(0.488‑0.717)

0.766
(0.642‑0.938)

1.04
(0.859‑1.26)

1.24
(1.03‑1.51)

1.53
(1.24‑1.85)

1.74
(1.40‑2.09)

1.96
(1.55‑2.36)

2.19
(1.69‑2.62)

2.49
(1.88‑2.98)

2.72
(2.01‑3.26)

2-hr 0.344
(0.290‑0.410)

0.444
(0.376‑0.531)

0.592
(0.498‑0.704)

0.704
(0.587‑0.837)

0.860
(0.710‑1.02)

0.976
(0.795‑1.15)

1.10
(0.878‑1.29)

1.22
(0.960‑1.44)

1.39
(1.07‑1.63)

1.52
(1.14‑1.79)

3-hr 0.255
(0.215‑0.312)

0.327
(0.277‑0.401)

0.427
(0.360‑0.521)

0.506
(0.422‑0.614)

0.618
(0.508‑0.744)

0.707
(0.573‑0.847)

0.799
(0.636‑0.957)

0.897
(0.701‑1.07)

1.03
(0.781‑1.23)

1.14
(0.842‑1.36)

6-hr 0.154
(0.132‑0.183)

0.195
(0.167‑0.231)

0.249
(0.212‑0.294)

0.292
(0.247‑0.343)

0.351
(0.293‑0.410)

0.396
(0.326‑0.463)

0.444
(0.360‑0.516)

0.493
(0.393‑0.575)

0.560
(0.434‑0.652)

0.612
(0.463‑0.715)

12-hr 0.085
(0.073‑0.100)

0.107
(0.092‑0.126)

0.135
(0.116‑0.159)

0.157
(0.134‑0.184)

0.187
(0.158‑0.218)

0.210
(0.175‑0.244)

0.233
(0.192‑0.271)

0.257
(0.209‑0.299)

0.289
(0.229‑0.338)

0.314
(0.244‑0.369)

24-hr 0.050
(0.043‑0.059)

0.063
(0.055‑0.075)

0.082
(0.071‑0.096)

0.096
(0.083‑0.113)

0.117
(0.100‑0.137)

0.133
(0.112‑0.155)

0.149
(0.126‑0.175)

0.166
(0.139‑0.195)

0.190
(0.156‑0.223)

0.209
(0.170‑0.246)

2-day 0.027
(0.023‑0.031)

0.034
(0.030‑0.040)

0.045
(0.038‑0.052)

0.053
(0.046‑0.062)

0.065
(0.055‑0.075)

0.074
(0.062‑0.086)

0.084
(0.070‑0.098)

0.094
(0.078‑0.109)

0.108
(0.088‑0.126)

0.119
(0.096‑0.139)

3-day 0.019
(0.017‑0.022)

0.024
(0.021‑0.028)

0.032
(0.028‑0.037)

0.038
(0.033‑0.044)

0.047
(0.040‑0.054)

0.054
(0.046‑0.062)

0.061
(0.052‑0.071)

0.069
(0.058‑0.080)

0.079
(0.066‑0.092)

0.088
(0.072‑0.103)

4-day 0.015
(0.013‑0.018)

0.019
(0.017‑0.022)

0.026
(0.022‑0.030)

0.031
(0.027‑0.035)

0.038
(0.033‑0.044)

0.044
(0.037‑0.050)

0.050
(0.042‑0.057)

0.056
(0.047‑0.065)

0.065
(0.054‑0.076)

0.073
(0.060‑0.084)

7-day 0.010
(0.009‑0.011)

0.013
(0.011‑0.015)

0.017
(0.014‑0.019)

0.020
(0.017‑0.023)

0.024
(0.021‑0.028)

0.028
(0.024‑0.033)

0.032
(0.027‑0.037)

0.036
(0.031‑0.042)

0.042
(0.035‑0.049)

0.047
(0.039‑0.055)

10-day 0.007
(0.006‑0.009)

0.009
(0.008‑0.011)

0.012
(0.011‑0.014)

0.015
(0.013‑0.017)

0.018
(0.016‑0.021)

0.021
(0.018‑0.024)

0.024
(0.020‑0.028)

0.027
(0.023‑0.031)

0.031
(0.026‑0.036)

0.035
(0.029‑0.040)

20-day 0.005
(0.004‑0.005)

0.006
(0.005‑0.007)

0.008
(0.007‑0.009)

0.009
(0.008‑0.011)

0.011
(0.010‑0.013)

0.013
(0.011‑0.014)

0.014
(0.012‑0.016)

0.016
(0.013‑0.018)

0.018
(0.015‑0.020)

0.019
(0.016‑0.022)

30-day 0.004
(0.003‑0.004)

0.005
(0.004‑0.005)

0.006
(0.005‑0.007)

0.007
(0.006‑0.008)

0.009
(0.007‑0.010)

0.010
(0.008‑0.011)

0.011
(0.009‑0.013)

0.012
(0.010‑0.014)

0.014
(0.012‑0.016)

0.015
(0.013‑0.017)

45-day 0.003
(0.002‑0.003)

0.004
(0.003‑0.004)

0.005
(0.004‑0.005)

0.005
(0.005‑0.006)

0.007
(0.006‑0.007)

0.007
(0.006‑0.008)

0.008
(0.007‑0.009)

0.009
(0.008‑0.010)

0.010
(0.009‑0.012)

0.011
(0.009‑0.013)

60-day 0.002
(0.002‑0.003)

0.003
(0.003‑0.003)

0.004
(0.003‑0.004)

0.004
(0.004‑0.005)

0.005
(0.005‑0.006)

0.006
(0.005‑0.007)

0.007
(0.006‑0.008)

0.007
(0.006‑0.008)

0.008
(0.007‑0.009)

0.009
(0.007‑0.010)

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates (for
a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds are not
checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.

Back to Top

PF graphical

EXHIBIT H - NOAA-14 RAINFALL ATLAS

https://www.commerce.gov/
http://www.noaa.gov/
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