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1. INTRODUCTION 
 
This drainage report and related design have been developed in accordance with the current 
Maricopa County and City of Scottsdale drainage ordinances, standards and policies.  
 
The site is located at 7801 E San Miguel Avenue, Scottsdale, AZ 85250 (APN – 173-03-012E). It is 
fully developed with a single-family residence and accessory structure. Its total area is 0.845 acres. 
The property is bounded by San Miguel Avenue on the north, 78th Street on the west and 
multifamily development on the east and south. The parcel is located within the Scottsdale Q.S. 20-
46. The subject property is currently not a part of a recorded subdivision. It is described as a 
portion of the NW ¼ of the SE ¼ of the NE ¼ Section 14, Township 2 North, Range 4 East of the Gila 
and Salt River Base and Meridian, Maricopa County, Arizona. Refer to Appendix A-1 – Vicinity Map.  
 
As a part of the project development process, a plat map subject to the City of Scottsdale review 
and approval is prepared for this project. The owner is proposing to split the property into six lots. 
The proposed plat map defines the new property divider lines, new tract for private roadway, 
location and distances of new building setback lines and public utility easements.  
 
The proposed multifamily project (townhomes) will consist of three separate buildings on two 
levels, housing total of 6 dwelling units with total building area of 14,078 s.f. New driveways, 
landscape and site improvements are proposed for the surrounding area.  
 

The analysis presented herein focuses on evaluating existing and proposed drainage conditions, as 
well as stormwater runoff resulting from a statistical evaluation of storm events of particular 
frequency, up to and including 100-year event as required by the Governing Agency. A storm event 
exceeding the 100-year will probably cause or create the risk of a greater storm impact than is 
presented and addressed herein. The procedures used herein are derived from, and performed 
with, currently accepted engineering methodologies and practices. 
 
 

2. DESCRIPTION OF EXISTING DRAINAGE CONDITIONS AND CHARACTERISTICS 
 
A field survey and visual reconnaissance inspection was conducted in June, 2022 to observe and 
collect information regarding the existing topographic characteristics, drainage conditions, 
document any local disturbances to the historic flows, and location and condition of the existing 
storm drainage structures and conveyance corridors. A topographic map was developed with a 
one-foot contour interval for the site and the adjacent streets. The elevation contours and survey 
spot elevations are tied to the section monuments and are based on the City of Scottsdale vertical 
datum (NAVD'88).  
 
The overall existing terrain on site is flat with existing structures and fencing. San Miguel Avenue 
drains easterly and 78th Street drains southerly. Streets are paved with asphalt and bounded by 
concrete vertical curb and gutter (for 78th Street) and concrete rolled curb (for San Miguel Avenue). 
Existing 4' wide sidewalks are located next to both street’s curbing. Existing multifamily residential 
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development located east and south of the project appears to slope southeasterly towards the 
Indian Bend Wash, which is located approximately 1,200 feet east of this project. 
 
Curb inlets located in 78th Street were noted upstream of the intersection with San Miguel Ave. 
They are connected to a 36” storm drain pipe running to the east. 
 
Site is located within the Lower Indian Bend Wash Area Drainage Master Study, Tempe/South 
Scottsdale Drainage Improvement Area. Based on the FLO-2D model created as part of the Lower 
Indian Bend Area Drainage Master Study, there are flows that run in the streets’ right of way and 
are well contained within their cross-sections. 5.3 cfs are estimated to run south along 78th Street 
and 4.0 cfs run easterly along San Miguel Ave. No off-site flows impact the subject project. 
 
 

3. FEMA FLOOD ZONE CLASSIFICATION 
 
Site is located in Flood Zone “X” (shaded) according to Flood Insurance Rate Map (FIRM) #: 045012, 
Panel 1770, Suffix M, dated September 18th, 2020, as published by FEMA. The FIRM Panels defines 
Zone “X” as follows: “Areas determined to be outside the 0.2% annual chance floodplain.". 
 
See Appendix A-4 for FEMA Flood Insurance Rate Map and Appendix A-5 FCDMC Floodplain Viewer 
exhibits. 
 
 

4. PROPOSED DRAINAGE PLAN 
 
Grading and drainage plan shows proposed grades and slopes away from the buildings.  
Runoff generated on site is captured by area drains and storm drain piping that convey the flows to 
an underground stormwater storage tank – concrete vault. A separate tract is designated for the 
underground storage tank. The collected water is dissipated through a drywell at minimum rate of 
0.1 cfs. Dry well is sized to infiltrate the collected water into the ground within 36 hrs. Since a 
common underground tank is utilized for the retention of the runoff generated by all six lots, a 
legal agreement for shared application will be required.  
 
The underground stormwater storage tanks (USSTs) must meet the City’s USST policy in Section 4-
1.202 of the City’s Design Standards & Policies Manual (DSPM), which includes but is not limited to 
the following: 
a. The owner must dedicate a public drainage easement over the USST, with no major vegetation 
such as trees within the easement. At a minimum, the easement should extend at a projected slope 
of 1:1 from the bottom of the pipe. In the proposed design, a separate tract is designated for the 
concrete vault that will be designed for surcharge loads. Excavation for the vault would utilize 
shoring at all times to limit the amount of cut next to the existing street. 
b. The USST must have at least a 75-year life, including the lining and coating. 
c. The USST must drain by gravity. 
d. A minimum of two access points must be provided for each USST. Considering the footprint of 
the vault, this is not required. 
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f. An Operations and Maintenance (O&M) Manual must be prepared for the system prior to 
approval of final plans. 
g. Final plans must include signs at each end of the USST. 
h. A signed and notarized Ownership and Responsibility Statement must be provided prior to 
approval of final plans. 
i. Add the required warning signs 
 
Inlets and stormdrain piping calculations will be provided during the final plans preparation. First 
flush mitigation is required if the project is disturbing more than one acre, which is not applicable 
in this case. See Appendix A-2 Grading and Drainage Plan and Appendix A-6 Drainage Calculations. 

Finish floor elevations of the proposed structures are set to a 1 ft minimum above the adjacent 
high curb elevation at San Miguel Avenue and 78th Street and minimum 2.5 ft above the ultimate 
outfall of the site. In the event of an extreme storm event exceeding 100 year storm peak 
discharge, the overflow of the system would occur at the drywell and ultimately at the historic 
outfall location near the northeast property corner. 

Grades are matched with the street elevations where the new driveways are proposed.  
 
 

5. CONCLUSIONS AND RECOMMENDATIONS 
 
The Grading and Drainage plan has been designed in conformance with the recommendations and 
results presented in this report as well as the City of Scottsdale, Maricopa County, Arizona State 
and Federal requirements and standards. 
 
Regular inspections and maintenance of the wall openings and subsurface drainage systems after 
every major storm must be performed. Any obstructions of flow need to be promptly cleared out in 
order to keep the performance of the storm drain system as designed. It is the Owner’s 
responsibility to inspect and properly maintain all on-site drainage structures.  
 
In conclusion, the project site has the potential to collect, convey, and discharge runoff effectively 
while meeting County, City guidelines. The proposed improvements do not impact drainage 
conditions of neighboring lots and will not result in significant changes to the existing drainage 
patterns or magnitudes. 
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APPENDIX A-1 
Vicinity Map 

 
 



  

Drainage Report           Page 5 LDG 
Modus Scottsdale 6 Project #2206207 

 

APPENDIX A-2 

Preliminary Grading and Drainage Plan 
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APPENDIX A-3 

Aerial Topography Map Exhibit 
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APPENDIX A-4 

FEMA FIRM Exhibit 
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APPENDIX A-5 
FCDMC Flood Plain Viewer  
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APPENDIX A-6 
Drainage Calculations  

 
 

  



NOAA Atlas 14, Volume 1, Version 5
Location name: Scottsdale, Arizona, USA*
Latitude: 33.5191°, Longitude: -111.9129°

Elevation: 1268.5 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)1

Duration
Average recurrence interval (years)

1 2 5 10 25 50 100 200 500 1000

5-min 0.184
(0.154-0.226)

0.241
(0.203-0.295)

0.328
(0.273-0.399)

0.394
(0.327-0.478)

0.484
(0.394-0.584)

0.553
(0.445-0.664)

0.624
(0.493-0.747)

0.696
(0.540-0.832)

0.792
(0.599-0.949)

0.866
(0.642-1.04)

10-min 0.281
(0.235-0.344)

0.367
(0.308-0.450)

0.499
(0.416-0.608)

0.600
(0.497-0.727)

0.736
(0.600-0.889)

0.842
(0.677-1.01)

0.949
(0.750-1.14)

1.06
(0.822-1.27)

1.21
(0.912-1.44)

1.32
(0.977-1.58)

15-min 0.348
(0.291-0.426)

0.456
(0.382-0.558)

0.619
(0.515-0.753)

0.744
(0.616-0.902)

0.913
(0.744-1.10)

1.04
(0.839-1.25)

1.18
(0.930-1.41)

1.31
(1.02-1.57)

1.50
(1.13-1.79)

1.63
(1.21-1.96)

30-min 0.469
(0.392-0.574)

0.613
(0.515-0.751)

0.834
(0.694-1.01)

1.00
(0.830-1.22)

1.23
(1.00-1.48)

1.41
(1.13-1.69)

1.59
(1.25-1.90)

1.77
(1.37-2.11)

2.01
(1.52-2.41)

2.20
(1.63-2.64)

60-min 0.581
(0.485-0.711)

0.759
(0.637-0.929)

1.03
(0.859-1.26)

1.24
(1.03-1.50)

1.52
(1.24-1.84)

1.74
(1.40-2.09)

1.96
(1.55-2.35)

2.19
(1.70-2.62)

2.49
(1.89-2.98)

2.72
(2.02-3.27)

2-hr 0.674
(0.573-0.807)

0.873
(0.742-1.05)

1.17
(0.987-1.39)

1.39
(1.16-1.66)

1.70
(1.41-2.01)

1.93
(1.58-2.29)

2.18
(1.75-2.57)

2.42
(1.91-2.86)

2.75
(2.12-3.25)

3.01
(2.27-3.57)

3-hr 0.739
(0.625-0.894)

0.947
(0.804-1.15)

1.24
(1.05-1.50)

1.48
(1.24-1.78)

1.81
(1.49-2.16)

2.07
(1.68-2.46)

2.34
(1.87-2.79)

2.63
(2.06-3.12)

3.02
(2.30-3.59)

3.34
(2.48-3.97)

6-hr 0.889
(0.768-1.05)

1.12
(0.974-1.33)

1.44
(1.24-1.70)

1.69
(1.45-1.98)

2.04
(1.72-2.37)

2.31
(1.91-2.68)

2.59
(2.11-3.00)

2.87
(2.30-3.34)

3.27
(2.55-3.80)

3.57
(2.73-4.17)

12-hr 0.990
(0.863-1.15)

1.25
(1.09-1.46)

1.58
(1.37-1.84)

1.84
(1.59-2.13)

2.20
(1.87-2.54)

2.47
(2.08-2.84)

2.75
(2.28-3.16)

3.03
(2.48-3.49)

3.41
(2.72-3.95)

3.70
(2.90-4.32)

24-hr 1.17
(1.04-1.34)

1.49
(1.32-1.70)

1.93
(1.71-2.20)

2.28
(2.01-2.59)

2.76
(2.42-3.14)

3.14
(2.73-3.56)

3.54
(3.06-4.01)

3.95
(3.39-4.48)

4.52
(3.83-5.13)

4.97
(4.17-5.66)

2-day 1.27
(1.12-1.44)

1.62
(1.44-1.85)

2.13
(1.88-2.42)

2.53
(2.23-2.87)

3.09
(2.71-3.51)

3.54
(3.09-4.02)

4.02
(3.47-4.56)

4.51
(3.87-5.13)

5.20
(4.41-5.92)

5.75
(4.83-6.57)

3-day 1.34
(1.19-1.53)

1.72
(1.52-1.95)

2.26
(2.00-2.56)

2.70
(2.37-3.05)

3.31
(2.90-3.75)

3.80
(3.31-4.30)

4.33
(3.74-4.90)

4.88
(4.18-5.53)

5.65
(4.79-6.41)

6.28
(5.26-7.14)

4-day 1.42
(1.26-1.61)

1.81
(1.61-2.06)

2.39
(2.11-2.71)

2.86
(2.52-3.24)

3.53
(3.09-3.98)

4.06
(3.53-4.59)

4.64
(4.00-5.23)

5.24
(4.49-5.93)

6.10
(5.16-6.89)

6.80
(5.69-7.70)

7-day 1.58
(1.40-1.80)

2.02
(1.79-2.30)

2.67
(2.35-3.03)

3.19
(2.81-3.62)

3.94
(3.44-4.46)

4.54
(3.94-5.13)

5.17
(4.46-5.85)

5.85
(5.00-6.62)

6.80
(5.74-7.71)

7.57
(6.32-8.60)

10-day 1.71
(1.52-1.95)

2.19
(1.94-2.49)

2.90
(2.56-3.28)

3.46
(3.04-3.91)

4.25
(3.72-4.79)

4.89
(4.25-5.50)

5.56
(4.81-6.26)

6.27
(5.38-7.07)

7.26
(6.15-8.19)

8.06
(6.76-9.10)

20-day 2.11
(1.87-2.38)

2.71
(2.41-3.06)

3.58
(3.18-4.03)

4.24
(3.75-4.76)

5.13
(4.51-5.76)

5.81
(5.09-6.52)

6.50
(5.67-7.31)

7.20
(6.25-8.11)

8.15
(7.01-9.20)

8.88
(7.58-10.0)

30-day 2.46
(2.18-2.78)

3.17
(2.81-3.57)

4.18
(3.70-4.70)

4.95
(4.37-5.55)

5.98
(5.25-6.71)

6.77
(5.92-7.58)

7.58
(6.60-8.49)

8.40
(7.28-9.40)

9.51
(8.18-10.7)

10.4
(8.85-11.6)

45-day 2.85
(2.54-3.20)

3.67
(3.27-4.12)

4.84
(4.30-5.43)

5.70
(5.06-6.40)

6.84
(6.04-7.67)

7.69
(6.78-8.63)

8.56
(7.50-9.60)

9.42
(8.22-10.6)

10.6
(9.15-11.9)

11.4
(9.83-12.9)

60-day 3.15
(2.81-3.53)

4.06
(3.63-4.55)

5.34
(4.76-5.98)

6.27
(5.58-7.02)

7.48
(6.64-8.37)

8.38
(7.41-9.38)

9.28
(8.17-10.4)

10.2
(8.91-11.4)

11.3
(9.86-12.7)

12.2
(10.5-13.7)

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.
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NOAA Atlas 14, Volume 1, Version 5
Location name: Scottsdale, Arizona, USA*
Latitude: 33.5191°, Longitude: -111.9129°

Elevation: 1268.5 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 2.21
(1.85-2.71)

2.89
(2.44-3.54)

3.94
(3.28-4.79)

4.73
(3.92-5.74)

5.81
(4.73-7.01)

6.64
(5.34-7.97)

7.49
(5.92-8.96)

8.35
(6.48-9.98)

9.50
(7.19-11.4)

10.4
(7.70-12.5)

10-min 1.69
(1.41-2.06)

2.20
(1.85-2.70)

2.99
(2.50-3.65)

3.60
(2.98-4.36)

4.42
(3.60-5.33)

5.05
(4.06-6.07)

5.69
(4.50-6.82)

6.35
(4.93-7.60)

7.24
(5.47-8.66)

7.91
(5.86-9.49)

15-min 1.39
(1.16-1.70)

1.82
(1.53-2.23)

2.48
(2.06-3.01)

2.98
(2.46-3.61)

3.65
(2.98-4.40)

4.18
(3.36-5.01)

4.71
(3.72-5.64)

5.25
(4.08-6.28)

5.98
(4.52-7.16)

6.54
(4.84-7.84)

30-min 0.938
(0.784-1.15)

1.23
(1.03-1.50)

1.67
(1.39-2.03)

2.00
(1.66-2.43)

2.46
(2.00-2.97)

2.81
(2.26-3.37)

3.17
(2.50-3.80)

3.54
(2.75-4.23)

4.03
(3.05-4.82)

4.40
(3.26-5.28)

60-min 0.581
(0.485-0.711)

0.759
(0.637-0.929)

1.03
(0.859-1.26)

1.24
(1.03-1.50)

1.52
(1.24-1.84)

1.74
(1.40-2.09)

1.96
(1.55-2.35)

2.19
(1.70-2.62)

2.49
(1.89-2.98)

2.72
(2.02-3.27)

2-hr 0.337
(0.286-0.404)

0.436
(0.371-0.524)

0.584
(0.494-0.696)

0.696
(0.582-0.830)

0.850
(0.703-1.01)

0.966
(0.790-1.14)

1.09
(0.874-1.28)

1.21
(0.956-1.43)

1.38
(1.06-1.62)

1.51
(1.13-1.79)

3-hr 0.246
(0.208-0.298)

0.315
(0.268-0.383)

0.414
(0.349-0.500)

0.492
(0.412-0.591)

0.601
(0.496-0.718)

0.688
(0.559-0.820)

0.779
(0.622-0.928)

0.874
(0.686-1.04)

1.00
(0.765-1.20)

1.11
(0.825-1.32)

6-hr 0.148
(0.128-0.175)

0.188
(0.163-0.222)

0.241
(0.207-0.283)

0.283
(0.241-0.331)

0.340
(0.287-0.396)

0.385
(0.320-0.447)

0.432
(0.353-0.501)

0.480
(0.385-0.558)

0.545
(0.426-0.634)

0.597
(0.455-0.696)

12-hr 0.082
(0.072-0.096)

0.104
(0.090-0.121)

0.131
(0.114-0.152)

0.153
(0.132-0.177)

0.182
(0.155-0.210)

0.205
(0.172-0.236)

0.228
(0.189-0.263)

0.251
(0.206-0.290)

0.283
(0.226-0.328)

0.307
(0.241-0.358)

24-hr 0.049
(0.043-0.056)

0.062
(0.055-0.071)

0.080
(0.071-0.092)

0.095
(0.084-0.108)

0.115
(0.101-0.131)

0.131
(0.114-0.148)

0.148
(0.127-0.167)

0.165
(0.141-0.187)

0.189
(0.159-0.214)

0.207
(0.174-0.236)

2-day 0.026
(0.023-0.030)

0.034
(0.030-0.038)

0.044
(0.039-0.050)

0.053
(0.046-0.060)

0.064
(0.056-0.073)

0.074
(0.064-0.084)

0.084
(0.072-0.095)

0.094
(0.081-0.107)

0.108
(0.092-0.123)

0.120
(0.101-0.137)

3-day 0.019
(0.017-0.021)

0.024
(0.021-0.027)

0.031
(0.028-0.036)

0.037
(0.033-0.042)

0.046
(0.040-0.052)

0.053
(0.046-0.060)

0.060
(0.052-0.068)

0.068
(0.058-0.077)

0.078
(0.066-0.089)

0.087
(0.073-0.099)

4-day 0.015
(0.013-0.017)

0.019
(0.017-0.021)

0.025
(0.022-0.028)

0.030
(0.026-0.034)

0.037
(0.032-0.042)

0.042
(0.037-0.048)

0.048
(0.042-0.055)

0.055
(0.047-0.062)

0.064
(0.054-0.072)

0.071
(0.059-0.080)

7-day 0.009
(0.008-0.011)

0.012
(0.011-0.014)

0.016
(0.014-0.018)

0.019
(0.017-0.022)

0.023
(0.020-0.027)

0.027
(0.023-0.031)

0.031
(0.027-0.035)

0.035
(0.030-0.039)

0.040
(0.034-0.046)

0.045
(0.038-0.051)

10-day 0.007
(0.006-0.008)

0.009
(0.008-0.010)

0.012
(0.011-0.014)

0.014
(0.013-0.016)

0.018
(0.016-0.020)

0.020
(0.018-0.023)

0.023
(0.020-0.026)

0.026
(0.022-0.029)

0.030
(0.026-0.034)

0.034
(0.028-0.038)

20-day 0.004
(0.004-0.005)

0.006
(0.005-0.006)

0.007
(0.007-0.008)

0.009
(0.008-0.010)

0.011
(0.009-0.012)

0.012
(0.011-0.014)

0.014
(0.012-0.015)

0.015
(0.013-0.017)

0.017
(0.015-0.019)

0.019
(0.016-0.021)

30-day 0.003
(0.003-0.004)

0.004
(0.004-0.005)

0.006
(0.005-0.007)

0.007
(0.006-0.008)

0.008
(0.007-0.009)

0.009
(0.008-0.011)

0.011
(0.009-0.012)

0.012
(0.010-0.013)

0.013
(0.011-0.015)

0.014
(0.012-0.016)

45-day 0.003
(0.002-0.003)

0.003
(0.003-0.004)

0.004
(0.004-0.005)

0.005
(0.005-0.006)

0.006
(0.006-0.007)

0.007
(0.006-0.008)

0.008
(0.007-0.009)

0.009
(0.008-0.010)

0.010
(0.008-0.011)

0.011
(0.009-0.012)

60-day 0.002
(0.002-0.002)

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)

0.006
(0.006-0.007)

0.007
(0.006-0.008)

0.008
(0.007-0.009)

0.008
(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.
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APPENDIX A-7 

Lower Indian Bend Wash ADMS 
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APPENDIX A-8 

FLO-2D Map Exhibit 



PROJECT
SITE

5.25 CFS

INDIAN BEND WASH AREA
DRAINAGE MASTER STUDY N

78
T

H
 S

T

SAN MIGUEL AVE

(1
.9

2+
2.

04
)=

3.
96

 C
F

S



  

Drainage Report           Page 12 LDG 
Modus Scottsdale 6 Project #2206207 

 

APPENDIX A-9 

Warning and Disclaimer of Liability 

 
 

 


