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1. INTRODUCTION 
 
This preliminary 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 consists of two developed parcels, with a total area of 0.480 acres, located at 6902 & 6908 

E 1st Ave, Scottsdale, AZ 85251 (APNs 130-11-055 & 130-11-056). The property is bounded by 69th 
Street on the west, 1st Avenue on the south, an alley on the north and a vacant lot on the east side. 

The parcels are located within the Scottsdale Q.S. 16-44 and are being a part of previously 
approved plat – Taylors Addition, recorded in book 22 of maps, page 3, MCR, being a portion of the 

NE ¼ of the NW ¼ of the NE ¼ Section 27, 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.   
 
The proposed multifamily project will consist of six townhomes with common walls and shared 
driveway access on the east side. New site improvements include new site walls for privacy, paving, 

and landscape.  
 
Based on provided City records, an office building development (Andante Law Group) was 
approved by the COS in 2016 (47-Dr-2016). 
 

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, 2018 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 and fully developed. 69th Street slopes in southerly 
direction, 1st Avenue slopes in easterly direction. Both streets are paved with asphalt and bounded 

be concrete vertical curb and gutter. Existing 5' wide sidewalk is located along 69th Street. The 
majority of the onsite generated surface drainage flows from north to south at an average slope of 
0.5%. A portion of the existing drainage flows to the west and ultimately discharge onto 69th Street. 
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Site is located within the Lower Indian Bend Wash Area Drainage Master Study, Tempe/South 
Scottsdale Drainage Improvement Area. Based on the obtained study and its exhibits, no significant 
offsite flows run near or through the site.  
 
 

3. FEMA FLOOD ZONE CLASSIFICATION 
 
Site is located in Flood Zone “X” (shaded) according to Flood Insurance Rate Map (FIRM) #: 045012, 
Panel 2235, Suffix L, dated October 16th, 2013, as published by FEMA. The FIRM Panels defines 
Zone “X” as follows: “Areas determined to be outside of 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 the proposed grades and slopes away from the buildings.  
Runoff generated on site is conveyed via swales and valley gutters and ultimately discharged onto 
69th Street and 1st Avenue. Due to slope of the site and grades of adjacent streets, the finish floor 

elevations of the units were stepped from north to south following the natural slope. 
 
Computations have been performed to estimate the required on-lot storm water retention from 
100-year storm. Precipitation data was derived from the NOAA Atlas 14, Volume 1, Version 4. This 
development will utilize the option to apply for a Stormwater Waiver and eliminate the on-lot 
retention required to be detained on site. Refer to Appendix A-7 – Request for Stormwater Storage 
Waiver. 308 c.f. was the estimated required retention for this project. No on-lot retention is 
proposed for this project. The volume of 308 c.f. will be requested in the waiver - 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 1.0 ft min. above the adjacent high 
curb elevation and minimum 1.1 ft above the ultimate outfall of the site. 

Proposed grading and drainage plan provide recommendation for the minimum top of footing 
elevations, which ultimately will need to be coordinated with and accepted by the project’s 

structural and geotechnical engineers. 

Grades are matched with the street elevations where the new driveway is 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 C ounty, Arizona State 
and Federal requirements and standards. 

dger
Callout
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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. 
 

 
6. REFERENCES 
 

• Drainage Design Manual for Maricopa County, Arizona – Volume I Hydrology, Flood Control 

District of Maricopa County 

• Drainage Design Manual for Maricopa County, Arizona – Volume II Hydraulics, Flood Control 

District of Maricopa County 

• Drainage Policies and Standards Manual for Maricopa County, Arizona, Flood Control District 

of Maricopa County 

• City of Scottsdale Design Standards & Policies Manual 

• City of Scottsdale Stormwater Management System 
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APPENDIX A-1 
Vicinity Map 
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APPENDIX A-2 

Preliminary Grading and Drainage Plan 



S

S

S



  

Drainage Report           Page 7 LDG 
Fleetwood 6 Townhomes Project #1805133 

 

 
 
 
 

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  



Maricopa CountyMaricopa County
Flood Control District of Maricopa CountyFlood Control District of Maricopa County
Maricopa County Assessor's OfficeMaricopa County Assessor's Office
Flood Control District of Maricopa County; Federal Emergency Management AgencyFlood Control District of Maricopa County; Federal Emergency Management Agency
Exported August 2, 2018 at 07:51 AM http://gis.maricopa.gov/FloodplainViewer/Exported August 2, 2018 at 07:51 AM http://gis.maricopa.gov/FloodplainViewer/

Parcel
Flood Zone

Not Within 100-Year Floodplain

A

AE

AH

AO

Regulatory Floodway
Pending Floodplain

A

AE

AH

AO

Floodway
Pending Floodplain Overlap

A

AE

AH

AO

Floodway

Floodplain Viewer

Unofficial Document
This document cannot be used for floodplain determinations. Current studies, erosion setbacks
and other factors may also affect the floodplain status of the property. The information shown
for pending floodplains are the best technical information available at this time to determine the
1%  chance flood and are subject to change.

2801 W Durango St
Phoenix, AZ 85009
Flood Control District of Maricopa County

(602) 506-2419
http://www.fcd.maricopa.gov

1:3,428
0 0.055 0.110.0275 mi±

1 inch = 286 feet

PROJECT SITE
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APPENDIX A-6 
Drainage Calculations  

 

 
See Grading and Drainage Plan for provided on-site surface retention. 
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NOAA Atlas 14, Volume 1, Version 5 
Location name: Scottsdale, Arizona, USA* 

Latitude: 33.494°, Longitude: -111.9324° 
Elevation: 1263.42 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 2.20
(1.85‑2.68)

2.88
(2.42‑3.49)

3.91
(3.28‑4.74)

4.70
(3.91‑5.66)

5.77
(4.73‑6.92)

6.60
(5.33‑7.88)

7.44
(5.90‑8.87)

8.30
(6.48‑9.89)

9.46
(7.18‑11.3)

10.3
(7.69‑12.3)

10-min 1.67
(1.40‑2.03)

2.18
(1.84‑2.66)

2.97
(2.49‑3.60)

3.58
(2.98‑4.31)

4.39
(3.59‑5.27)

5.02
(4.06‑6.00)

5.66
(4.49‑6.74)

6.32
(4.93‑7.52)

7.19
(5.47‑8.58)

7.87
(5.86‑9.40)

15-min 1.38
(1.16‑1.68)

1.81
(1.52‑2.20)

2.46
(2.06‑2.98)

2.96
(2.46‑3.56)

3.63
(2.97‑4.36)

4.15
(3.35‑4.96)

4.68
(3.71‑5.58)

5.22
(4.07‑6.22)

5.95
(4.52‑7.09)

6.50
(4.84‑7.76)

30-min 0.930
(0.780‑1.13)

1.22
(1.03‑1.48)

1.65
(1.38‑2.00)

1.99
(1.65‑2.40)

2.44
(2.00‑2.93)

2.79
(2.26‑3.34)

3.15
(2.50‑3.75)

3.52
(2.74‑4.18)

4.00
(3.04‑4.77)

4.38
(3.26‑5.23)

60-min 0.575
(0.483‑0.700)

0.753
(0.635‑0.915)

1.02
(0.857‑1.24)

1.23
(1.02‑1.49)

1.51
(1.24‑1.82)

1.73
(1.40‑2.07)

1.95
(1.55‑2.32)

2.18
(1.70‑2.59)

2.48
(1.88‑2.95)

2.71
(2.02‑3.24)

2-hr 0.333
(0.284‑0.398)

0.432
(0.368‑0.516)

0.578
(0.492‑0.687)

0.690
(0.580‑0.818)

0.842
(0.700‑0.992)

0.960
(0.787‑1.13)

1.08
(0.872‑1.27)

1.20
(0.954‑1.41)

1.37
(1.06‑1.61)

1.50
(1.13‑1.77)

3-hr 0.241
(0.204‑0.290)

0.309
(0.264‑0.374)

0.407
(0.345‑0.489)

0.484
(0.407‑0.578)

0.592
(0.491‑0.703)

0.678
(0.554‑0.803)

0.768
(0.616‑0.909)

0.862
(0.680‑1.02)

0.992
(0.759‑1.17)

1.10
(0.818‑1.30)

6-hr 0.146
(0.126‑0.172)

0.185
(0.161‑0.217)

0.237
(0.205‑0.278)

0.279
(0.239‑0.325)

0.335
(0.284‑0.389)

0.380
(0.317‑0.439)

0.427
(0.350‑0.493)

0.474
(0.381‑0.548)

0.539
(0.423‑0.625)

0.590
(0.452‑0.686)

12-hr 0.081
(0.071‑0.094)

0.102
(0.090‑0.119)

0.130
(0.113‑0.150)

0.151
(0.131‑0.175)

0.180
(0.154‑0.208)

0.203
(0.172‑0.233)

0.226
(0.188‑0.260)

0.249
(0.205‑0.287)

0.280
(0.225‑0.324)

0.304
(0.240‑0.355)

24-hr 0.049
(0.044‑0.055)

0.062
(0.055‑0.070)

0.080
(0.072‑0.091)

0.095
(0.084‑0.107)

0.115
(0.101‑0.129)

0.131
(0.115‑0.147)

0.148
(0.128‑0.166)

0.165
(0.142‑0.185)

0.189
(0.161‑0.212)

0.207
(0.175‑0.233)

2-day 0.026
(0.023‑0.030)

0.034
(0.030‑0.038)

0.044
(0.039‑0.050)

0.053
(0.047‑0.059)

0.064
(0.057‑0.072)

0.074
(0.065‑0.083)

0.084
(0.073‑0.094)

0.094
(0.081‑0.106)

0.108
(0.093‑0.122)

0.120
(0.102‑0.136)

3-day 0.019
(0.017‑0.021)

0.024
(0.021‑0.027)

0.031
(0.028‑0.035)

0.037
(0.033‑0.042)

0.046
(0.040‑0.051)

0.053
(0.046‑0.059)

0.060
(0.052‑0.067)

0.068
(0.058‑0.076)

0.078
(0.067‑0.088)

0.087
(0.073‑0.098)

4-day 0.015
(0.013‑0.017)

0.019
(0.017‑0.021)

0.025
(0.022‑0.028)

0.030
(0.026‑0.033)

0.037
(0.032‑0.041)

0.042
(0.037‑0.047)

0.048
(0.042‑0.054)

0.054
(0.047‑0.061)

0.063
(0.054‑0.071)

0.071
(0.059‑0.079)

7-day 0.009
(0.008‑0.011)

0.012
(0.011‑0.013)

0.016
(0.014‑0.018)

0.019
(0.017‑0.021)

0.023
(0.020‑0.026)

0.027
(0.023‑0.030)

0.030
(0.026‑0.034)

0.034
(0.030‑0.039)

0.040
(0.034‑0.045)

0.045
(0.037‑0.050)

10-day 0.007
(0.006‑0.008)

0.009
(0.008‑0.010)

0.012
(0.011‑0.013)

0.014
(0.013‑0.016)

0.018
(0.015‑0.020)

0.020
(0.018‑0.023)

0.023
(0.020‑0.026)

0.026
(0.022‑0.029)

0.030
(0.026‑0.034)

0.033
(0.028‑0.037)

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
(0.011‑0.013)

0.013
(0.012‑0.015)

0.015
(0.013‑0.017)

0.017
(0.015‑0.019)

0.018
(0.016‑0.021)

30-day 0.003
(0.003‑0.004)

0.004
(0.004‑0.005)

0.006
(0.005‑0.006)

0.007
(0.006‑0.008)

0.008
(0.007‑0.009)

0.009
(0.008‑0.010)

0.010
(0.009‑0.012)

0.012
(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
(0.005‑0.006)

0.006
(0.006‑0.007)

0.007
(0.006‑0.008)

0.008
(0.007‑0.009)

0.008
(0.007‑0.009)

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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Location name: Scottsdale, Arizona, USA* 

Latitude: 33.494°, Longitude: -111.9324° 
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* source: ESRI Maps 
** source: USGS
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Pavlovic, Ishani Roy, Carl Trypaluk, Dale Unruh, Fenglin Yan, Michael Yekta, Tan Zhao, Geoffrey
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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 0.183
(0.154‑0.223)

0.240
(0.202‑0.291)

0.326
(0.273‑0.395)

0.392
(0.326‑0.472)

0.481
(0.394‑0.577)

0.550
(0.444‑0.657)

0.620
(0.492‑0.739)

0.692
(0.540‑0.824)

0.788
(0.598‑0.940)

0.862
(0.641‑1.03)

10-min 0.279
(0.234‑0.339)

0.364
(0.307‑0.443)

0.495
(0.415‑0.600)

0.596
(0.496‑0.719)

0.732
(0.599‑0.878)

0.837
(0.676‑1.00)

0.944
(0.748‑1.12)

1.05
(0.821‑1.25)

1.20
(0.911‑1.43)

1.31
(0.976‑1.57)

15-min 0.345
(0.290‑0.420)

0.452
(0.381‑0.549)

0.614
(0.514‑0.744)

0.739
(0.614‑0.891)

0.907
(0.743‑1.09)

1.04
(0.838‑1.24)

1.17
(0.928‑1.39)

1.31
(1.02‑1.55)

1.49
(1.13‑1.77)

1.63
(1.21‑1.94)

30-min 0.465
(0.390‑0.565)

0.608
(0.513‑0.740)

0.827
(0.692‑1.00)

0.995
(0.827‑1.20)

1.22
(1.00‑1.47)

1.40
(1.13‑1.67)

1.58
(1.25‑1.88)

1.76
(1.37‑2.09)

2.00
(1.52‑2.39)

2.19
(1.63‑2.61)

60-min 0.575
(0.483‑0.700)

0.753
(0.635‑0.915)

1.02
(0.857‑1.24)

1.23
(1.02‑1.49)

1.51
(1.24‑1.82)

1.73
(1.40‑2.07)

1.95
(1.55‑2.32)

2.18
(1.70‑2.59)

2.48
(1.88‑2.95)

2.71
(2.02‑3.24)

2-hr 0.666
(0.569‑0.795)

0.863
(0.736‑1.03)

1.16
(0.983‑1.37)

1.38
(1.16‑1.64)

1.69
(1.40‑1.99)

1.92
(1.57‑2.26)

2.16
(1.75‑2.54)

2.41
(1.91‑2.82)

2.74
(2.12‑3.21)

2.99
(2.27‑3.54)

3-hr 0.724
(0.614‑0.870)

0.929
(0.793‑1.12)

1.22
(1.04‑1.47)

1.45
(1.22‑1.74)

1.78
(1.47‑2.11)

2.04
(1.66‑2.41)

2.31
(1.85‑2.73)

2.59
(2.04‑3.06)

2.98
(2.28‑3.52)

3.29
(2.46‑3.91)

6-hr 0.873
(0.756‑1.03)

1.11
(0.962‑1.30)

1.42
(1.23‑1.66)

1.67
(1.43‑1.95)

2.01
(1.70‑2.33)

2.28
(1.90‑2.63)

2.56
(2.10‑2.95)

2.84
(2.28‑3.28)

3.23
(2.53‑3.74)

3.53
(2.71‑4.11)

12-hr 0.977
(0.855‑1.13)

1.23
(1.08‑1.44)

1.57
(1.36‑1.81)

1.82
(1.58‑2.11)

2.17
(1.86‑2.50)

2.44
(2.07‑2.81)

2.72
(2.27‑3.13)

3.00
(2.47‑3.45)

3.37
(2.71‑3.91)

3.67
(2.89‑4.28)

24-hr 1.17
(1.05‑1.32)

1.49
(1.33‑1.68)

1.93
(1.72‑2.18)

2.28
(2.02‑2.56)

2.76
(2.43‑3.11)

3.14
(2.75‑3.53)

3.54
(3.08‑3.97)

3.95
(3.41‑4.44)

4.53
(3.86‑5.08)

4.98
(4.20‑5.60)

2-day 1.26
(1.13‑1.43)

1.62
(1.44‑1.82)

2.12
(1.89‑2.39)

2.53
(2.24‑2.84)

3.09
(2.73‑3.47)

3.54
(3.11‑3.98)

4.02
(3.50‑4.52)

4.51
(3.90‑5.08)

5.21
(4.45‑5.87)

5.76
(4.88‑6.51)

3-day 1.34
(1.19‑1.51)

1.71
(1.52‑1.93)

2.25
(2.00‑2.53)

2.69
(2.38‑3.02)

3.30
(2.91‑3.70)

3.79
(3.32‑4.25)

4.32
(3.75‑4.84)

4.87
(4.20‑5.47)

5.64
(4.80‑6.34)

6.26
(5.28‑7.06)

4-day 1.41
(1.25‑1.59)

1.80
(1.60‑2.04)

2.38
(2.11‑2.68)

2.85
(2.52‑3.20)

3.51
(3.08‑3.94)

4.04
(3.53‑4.53)

4.61
(4.00‑5.17)

5.22
(4.49‑5.86)

6.07
(5.16‑6.82)

6.77
(5.69‑7.61)

7-day 1.57
(1.39‑1.77)

2.00
(1.78‑2.26)

2.64
(2.34‑2.98)

3.16
(2.80‑3.56)

3.90
(3.43‑4.38)

4.49
(3.92‑5.04)

5.12
(4.44‑5.75)

5.79
(4.98‑6.51)

6.73
(5.72‑7.57)

7.49
(6.30‑8.45)

10-day 1.70
(1.51‑1.92)

2.18
(1.94‑2.45)

2.87
(2.55‑3.23)

3.44
(3.04‑3.86)

4.22
(3.71‑4.73)

4.85
(4.24‑5.43)

5.52
(4.79‑6.18)

6.22
(5.36‑6.98)

7.21
(6.14‑8.08)

8.00
(6.74‑8.99)

20-day 2.09
(1.87‑2.34)

2.69
(2.40‑3.01)

3.55
(3.17‑3.97)

4.20
(3.74‑4.69)

5.08
(4.50‑5.67)

5.76
(5.08‑6.42)

6.44
(5.65‑7.19)

7.14
(6.23‑7.98)

8.08
(6.99‑9.05)

8.81
(7.56‑9.88)

30-day 2.44
(2.17‑2.74)

3.14
(2.80‑3.52)

4.14
(3.68‑4.63)

4.90
(4.35‑5.47)

5.92
(5.23‑6.60)

6.70
(5.89‑7.47)

7.51
(6.57‑8.36)

8.32
(7.25‑9.27)

9.42
(8.14‑10.5)

10.3
(8.81‑11.5)

45-day 2.83
(2.53‑3.16)

3.64
(3.26‑4.07)

4.80
(4.29‑5.36)

5.66
(5.04‑6.32)

6.78
(6.02‑7.57)

7.63
(6.76‑8.52)

8.49
(7.49‑9.49)

9.35
(8.21‑10.5)

10.5
(9.13‑11.8)

11.3
(9.82‑12.7)

60-day 3.13
(2.81‑3.49)

4.04
(3.63‑4.51)

5.32
(4.76‑5.92)

6.24
(5.58‑6.95)

7.45
(6.64‑8.29)

8.34
(7.41‑9.29)

9.24
(8.17‑10.3)

10.1
(8.91‑11.3)

11.3
(9.87‑12.6)

12.1
(10.6‑13.6)

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

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


PF graphical

Back to Top

Maps & aerials

Small scale terrain
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APPENDIX A-7 

Request for Stormwater Storage Waiver 



Request for Stormwater Storage Waiver  Rev. 2-Jul-12 

 

Request for Stormwater Storage Waiver 
City of Scottsdale Case Numbers:

___ - PA - ____ ____ - ZN - ____ ____ - UP - ____ ____ - DR - ___ ____ - PP - ____ PC#_________ 

The applicant/developer must complete and submit this form to the city for processing and obtain approval of waiver request before 
submitting improvement plans.  Denial of the waiver may require the developer to submit a revised site plan to the Development 
Review Board. 

Date    Project Name    

Project Location   

Applicant Contact  Company Name  

Phone     Fax      E-mail  

Address   

 

Waiver Criteria 

A project must meet at least one of three criteria listed below for the city to consider waiving some or all required stormwater storage.  
However, regardless of the criteria, a waiver will only be granted if the applicant can demonstrate that the effect of a waiver 
will not increase the potential for flooding on any property.  Check the applicable box and provide a signed engineering report 
and supporting engineering analysis that demonstrate the project meets the criteria and that the effect of a waiver will not increase 
the potential for flooding on any property. 
 
If the runoff for the project has been included in a storage facility at another location, the applicant must demonstrate that the 
stormwater storage facility was specifically designed to accommodate runoff from the subject property and that the runoff will be 
conveyed to this location through an adequately designed conveyance facility. 
 
 

 1. The development is adjacent to a conveyance facility that an engineering analysis shows is designed and constructed to 
handle the additional runoff from the site as a result of development. 

 2. The development is on a parcel less than one-half acre in size. 

 3. Stormwater storage requirements conflict with requirements of the Environmentally Sensitive Lands Ordinance (ESLO).    

 

For a full storage waiver, a conflict with ESLO is limited to: 

 

 Property located in the hillside landform as defined in the city Zoning Ordinance 

 Property in the upper desert landform that has a land slope steeper than 5% as defined in the city Zoning Ordinance 

 Property within the ESL zoning overlay district where the only viable location for a stormwater storage basin 
requires blasting 

 
This full waiver only applies to those portions of property meeting one of these three requirements. 
 
Partial waivers are available for projects or portions of properties within the Environmentally Sensitive Lands Zoning 
Overlay District, not meeting any of the three full waiver criteria above, if post-development peak discharge rates do not 
exceed pre-development conditions, based on the 10- and 100-year storm events. 

  

By signing below, I certify that the stated project meets the waiver criteria selected above as demonstrated by the attached 
documentation.  

 

 
    

       Engineer                                                                                               Date  

Planning, Neighborhood & Transportation Division 
7447 E Indian School Road, Suite 105, Scottsdale, AZ  85251  Phone: 480-312-2500  Fax:  480-312-7781 

dger
Callout
35-DR-2018



Request for Stormwater Storage Waiver  Rev. 2-Jul-12 

 

Request for Stormwater Storage Waiver 
City of Scottsdale Case Numbers:

___ - PA - ____ ____ - ZN - ____ ____ - UP - ____ ____ - DR - ___ ____ - PP - ____ PC#_________ 

CITY STAFF TO COMPLETE THIS PAGE 

Project Name          

 

Check Appropriate Boxes: 

 

 Meets waiver criteria (specify):   1        2        3        

 Recommend approve waiver. 

 Recommend deny waiver: 

  None of waiver criteria met. 

  Downstream conditions prohibit waiver of any storage. 

  Other: 

Explain:  _____________________________________________________________________  
 _____________________________________________________________________  

 

 Return waiver request: 

  Insufficient data provided. 

  Other: _______________________________________________________________________  

Explain: ______________________________________________________________________  
       ______________________________________________________________________  

 
Recommended Conditions of Waiver: 

 All storage requirements waived. 

 Post-development peak discharge rates do not exceed pre-development conditions. 

 Other: 

Explain: __________________________________________________________________________  
   __________________________________________________________________________  
 

 

  Waiver approved per above conditions.           

 Waiver denied.     
 

                                      

 Floodplain Administrator or Designee Date  

Planning, Neighborhood & Transportation Division  
7447 E Indian School Road, Suite 105, Scottsdale, AZ  85251  Phone: 480-312-2500  Fax:  480-312-7781 

dger
Callout
35-DR-2018



Request for Stormwater Storage Waiver  Rev. 2-Jul-12 

 

Request for Stormwater Storage Waiver 
City of Scottsdale Case Numbers:

___ - PA - ____ ____ - ZN - ____ ____ - UP - ____ ____ - DR - ___ ____ - PP - ____ PC#_________ 

In-Lieu Fee and In-Kind Contributions 

In-lieu fees are only applicable to projects where post-development peak discharge rates exceed pre-development 
levels, based on the 10- and 100-year storm events.  If the city grants a waiver, the developer is required to calculate 
and contribute an in-lieu fee based on what it would cost the city to provide a storage basin, sized as described below, 
including costs such as land acquisition, construction, landscaping, design, construction management, and 
maintenance over a 75-year design life.  The fee for this cost is $1.87 per cubic foot of stormwater storage for a virtual 
storage basin designed to mitigate the increase in runoff associated with the 100-year/2-hour storm event.  The 
applicant may submit site-specific in-lieu fee calculations subject to the Floodplain Administrator’s approval. 

The Floodplain Administrator considers in-kind contributions on a case-by-case basis.  An in-kind contribution can 
serve as part of or instead of the calculated in-lieu fee.  In-kind contributions must be stormwater related and must 
constitute a public benefit.  In-lieu fees and in-kind contributions are subject to the approval of the Floodplain 
Administrator or designee.  

Project Name           
 
The waived stormwater storage volume is calculated using a simplified approach as follows: 

V = DCRA; where 

V = stormwater storage volume required, in cubic feet, 

DC = increase in weighted average runoff coefficient over disturbed area (Cpost – Cpre), 

R = 100-year/2-hour precipitation depth, in feet (DSPM, Appendix 4-1D, page 11), and 
A = area of disturbed ground, in square feet 
 
Furthermore, 

Vw = V – Vp; where 
Vw = volume waived,  
V   = volume required, and 
Vp = volume provided 
 
  

 An in-lieu fee will be paid, based on the following calculations and supporting documentation: 
 In-lieu fee ($) = Vw (cu. ft.) x $1.87 per cubic foot = __________________  

 An in-kind contribution will be made, as follows: 
   ____________________________________________________________________________________ 

 ____________________________________________________________________________________ 
 ____________________________________________________________________________________  

 

 No in-lieu fee is required.  Reason:   
 ____________________________________________________________________________________ 
 ____________________________________________________________________________________  
 

Approved by: 
 
 
                                  
Floodplain Administrator or Designee Date  

Planning, Neighborhood & Transportation Division 
7447 E Indian School Road, Suite 105, Scottsdale, AZ  85251  Phone: 480-312-2500  Fax:  480-312-7781 

 

R =  ____________________  

DC=  ____________________  

A =  ____________________  
V =  ____________________  
Vp= ____________________  
Vw= ____________________   

dger
Callout
The waiver fee is $3/CF as of July 1, 2018.  Please recalculate the fee.

dger
Callout
35-DR-2018
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APPENDIX A-8 

Lower Indian Bend Wash ADMS Excerpt 



• 

• 

M aximum Dischar e (CFS) 

Structure Name lOOyr, 24hr lOOyr, 6hr lOyr, 24hr lOyr, 6hr Structure Name lOyr, 6hr 

70ST·l 11 12 8 9 Goldwater-! 14 15 10 

Ca me lback-! 6 Heatherb ra e-1 15 19 11 

Colle e-1 36 41 13 17 IBW-1 14 14 11 12 

College-2 13 15 4 6 IBW-2 

• College-3 IBW-3 4 

College-4 11 12 IBW·4 14 14 

Colle e-5 35 41 21 25 IBW-5 10 

Colle e-6 24 25 13 15 IBW-6 10 

Coolidge-! 64 67 49 56 IBW-7 25 27 16 18 

CrossCut-3 45 47 31 37 IBW-8 

Ga lvin-1 74 82 24 30 IBW-9 

Galvi n-2 11 11 9 10 IBW-10 

Ga lvi n-3 7 6 IBW-11 

Structure Name 

La Rosa-1 17 

McDowe ll -I 11 12 8 

McDowe ll -2 

McOowe ll -3 40 51 11 

Miller-1 2 2 

Osbo rn-1 30 39 

Osborn-2 3 

Pa a o-1 23 24 17 

Thomas-1 13 14 5 

Thomas-2 28 36 22 
Thomas-3 52 62 24 

Washington-! 9 4 

15 

12 

2 

20 

24 

30 

5 

LOWER INDIAN BEND 
WASHADMS/P 

STUDY AREA-SOUTH 
HYDRAULIC STRUCTURES 

RESULTS SUMMARY 

EXHIBIT I 1 .2 

Legend 

(100-YR, 6-HR Max Discharge in CFS) 

D o.oo-1 .oo 

D 1.01 -5 .oo 

- 5.01- 10.00 

D 10.01 - 25.oo 

- 25.01 - 50.00 

D 50.01 - 1oo.oo 

D 100.01- 2oo.oo 

D 200.01 - 5oo.oo 

- 500.01 - 1,000.00 

- >1 ,000 .00 

~ Hydrau lic Structures 

Reference Features 

Study Area 

Model Area 

·----· North & South Model Matchline 

0 1,100 2,200 

1 inch = 1,100 feet 

rJ+. 
~ 

PROJECT SITE
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APPENDIX A-9 

Warning and Disclaimer of Liability 

 
 

 

dger
Callout
Please sign and date. the case no. is 35-DR-2018



 
 
 
 

PRELIMINARY DRAINAGE REPORT 
 

FLEETWOOD 6 TOWNHOMES 
NEC 1st Ave. & 69th St. 

COS Case No. 35-Dr-2018 
Zoning Case No. 19-ZN-2018 

 
 

LDG PROJECT #1805133 
 

Prepared for: 
Mr. Lance D. Baker, AIA 

Synectic Design Incorporated 
1111 W. University Drive, Suite 104 

Tempe, Arizona 85281 
  

  
Submitted to: 

City of Scottsdale 
Stormwater Management 

7447 E Indian School Road, Suite #125 
Scottsdale, Arizona 85251 

 
 

Prepared by: 
Land Development Group, LLC 
8808 N Central Ave., Ste 288 

Phoenix, Arizona 85020 
Contact:  Nick Prodanov, PE, PMP 

P: 602 889 1984 
 

 

July 30, 2018 
Rev. 1 November 5th, 2018 

 

11/1
2/1
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1. INTRODUCTION 
 
This preliminary 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 consists of two developed parcels, with a total area of 0.480 acres, located at 6902 & 6908 
E 1st Ave, Scottsdale, AZ 85251 (APNs 130-11-055 & 130-11-056). The property is bounded by 69th 
Street on the west, 1st Avenue on the south, an alley on the north and a vacant lot on the east side. 
The parcels are located within the Scottsdale Q.S. 16-44 and are being a part of previously 
approved plat – Taylors Addition, recorded in book 22 of maps, page 3, MCR, being a portion of the 
NE ¼ of the NW ¼ of the NE ¼ Section 27, 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.   
 
The proposed multifamily project will consist of six townhomes with common walls and shared 
driveway access on the east side. New site improvements include new site walls for privacy, paving, 
and landscape.  
 
Based on provided City records, an office building development (Andante Law Group) was 
approved by the COS in 2016 (47-Dr-2016). 
 

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, 2018 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 and fully developed. 69th Street slopes in southerly 
direction, 1st Avenue slopes in easterly direction. Both streets are paved with asphalt and bounded 
be concrete vertical curb and gutter. Existing 5' wide sidewalk is located along 69th Street. The 
majority of the onsite generated surface drainage flows from north to south at an average slope of 
0.5%. A portion of the existing drainage flows to the west and ultimately discharge onto 69th Street. 
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Site is located within the Lower Indian Bend Wash Area Drainage Master Study, Tempe/South 
Scottsdale Drainage Improvement Area. Based on the obtained study and its exhibits, no significant 
offsite flows run near or through the site.  
 
 

3. FEMA FLOOD ZONE CLASSIFICATION 
 
Site is located in Flood Zone “X” (shaded) according to Flood Insurance Rate Map (FIRM) #: 045012, 
Panel 2235, Suffix L, dated October 16th, 2013, as published by FEMA. The FIRM Panels defines 
Zone “X” as follows: “Areas determined to be outside of 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 the proposed grades and slopes away from the buildings.  
Runoff generated on site is conveyed via swales and valley gutters and ultimately discharged onto 
69th Street and 1st Avenue. Due to slope of the site and grades of adjacent streets, the finish floor 
elevations of the units were stepped from north to south following the natural slope. 
 
Computations have been performed to estimate the required on-lot storm water retention from 
100-year storm. Precipitation data was derived from the NOAA Atlas 14, Volume 1, Version 4. This 
development will utilize the option to apply for a Stormwater Waiver and eliminate the on-lot 
retention required to be detained on site. 308 c.f. was the estimated required retention for this 
project. Pre-development runoff coefficient was estimated at 0.71. Post-development runoff 
coefficient was estimated at 0.85. See enclosed exhibit. No on-lot retention is proposed for this 
project. The volume of 308 c.f. will be requested in the waiver - see Appendix A-2 Grading and 
Drainage Plan, Appendix A-6 Drainage Calculations and Refer to Appendix A-7 – Request for 
Stormwater Storage Waiver. 

Finish floor elevations of the proposed structures are set to a 1.0 ft min. above the adjacent high 
curb elevation and minimum 1.1 ft above the ultimate outfall of the site. 

Proposed grading and drainage plan provide recommendation for the minimum top of footing 
elevations, which ultimately will need to be coordinated with and accepted by the project’s 
structural and geotechnical engineers. 

Grades are matched with the street elevations where the new driveway is proposed.  
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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. 
 

 
6. REFERENCES 
 

• Drainage Design Manual for Maricopa County, Arizona – Volume I Hydrology, Flood Control 
District of Maricopa County 

• Drainage Design Manual for Maricopa County, Arizona – Volume II Hydraulics, Flood Control 
District of Maricopa County 

• Drainage Policies and Standards Manual for Maricopa County, Arizona, Flood Control District 
of Maricopa County 

• City of Scottsdale Design Standards & Policies Manual 

• City of Scottsdale Stormwater Management System 
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APPENDIX A-1 
Vicinity Map 
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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  



Maricopa CountyMaricopa County
Flood Control District of Maricopa CountyFlood Control District of Maricopa County
Maricopa County Assessor's OfficeMaricopa County Assessor's Office
Flood Control District of Maricopa County; Federal Emergency Management AgencyFlood Control District of Maricopa County; Federal Emergency Management Agency
Exported August 2, 2018 at 07:51 AM http://gis.maricopa.gov/FloodplainViewer/Exported August 2, 2018 at 07:51 AM http://gis.maricopa.gov/FloodplainViewer/

Parcel
Flood Zone

Not Within 100-Year Floodplain

A

AE

AH

AO

Regulatory Floodway
Pending Floodplain

A

AE

AH

AO

Floodway
Pending Floodplain Overlap

A

AE

AH

AO

Floodway

Floodplain Viewer

Unofficial Document
This document cannot be used for floodplain determinations. Current studies, erosion setbacks
and other factors may also affect the floodplain status of the property. The information shown
for pending floodplains are the best technical information available at this time to determine the
1%  chance flood and are subject to change.

2801 W Durango St
Phoenix, AZ 85009
Flood Control District of Maricopa County

(602) 506-2419
http://www.fcd.maricopa.gov

1:3,428
0 0.055 0.110.0275 mi±

1 inch = 286 feet

PROJECT SITE
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APPENDIX A-6 
Drainage Calculations  

 

 
See Grading and Drainage Plan for provided on-site surface retention. 
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NOAA Atlas 14, Volume 1, Version 5 
Location name: Scottsdale, Arizona, USA* 

Latitude: 33.494°, Longitude: -111.9324° 
Elevation: 1263.42 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 2.20
(1.85‑2.68)

2.88
(2.42‑3.49)

3.91
(3.28‑4.74)

4.70
(3.91‑5.66)

5.77
(4.73‑6.92)

6.60
(5.33‑7.88)

7.44
(5.90‑8.87)

8.30
(6.48‑9.89)

9.46
(7.18‑11.3)

10.3
(7.69‑12.3)

10-min 1.67
(1.40‑2.03)

2.18
(1.84‑2.66)

2.97
(2.49‑3.60)

3.58
(2.98‑4.31)

4.39
(3.59‑5.27)

5.02
(4.06‑6.00)

5.66
(4.49‑6.74)

6.32
(4.93‑7.52)

7.19
(5.47‑8.58)

7.87
(5.86‑9.40)

15-min 1.38
(1.16‑1.68)

1.81
(1.52‑2.20)

2.46
(2.06‑2.98)

2.96
(2.46‑3.56)

3.63
(2.97‑4.36)

4.15
(3.35‑4.96)

4.68
(3.71‑5.58)

5.22
(4.07‑6.22)

5.95
(4.52‑7.09)

6.50
(4.84‑7.76)

30-min 0.930
(0.780‑1.13)

1.22
(1.03‑1.48)

1.65
(1.38‑2.00)

1.99
(1.65‑2.40)

2.44
(2.00‑2.93)

2.79
(2.26‑3.34)

3.15
(2.50‑3.75)

3.52
(2.74‑4.18)

4.00
(3.04‑4.77)

4.38
(3.26‑5.23)

60-min 0.575
(0.483‑0.700)

0.753
(0.635‑0.915)

1.02
(0.857‑1.24)

1.23
(1.02‑1.49)

1.51
(1.24‑1.82)

1.73
(1.40‑2.07)

1.95
(1.55‑2.32)

2.18
(1.70‑2.59)

2.48
(1.88‑2.95)

2.71
(2.02‑3.24)

2-hr 0.333
(0.284‑0.398)

0.432
(0.368‑0.516)

0.578
(0.492‑0.687)

0.690
(0.580‑0.818)

0.842
(0.700‑0.992)

0.960
(0.787‑1.13)

1.08
(0.872‑1.27)

1.20
(0.954‑1.41)

1.37
(1.06‑1.61)

1.50
(1.13‑1.77)

3-hr 0.241
(0.204‑0.290)

0.309
(0.264‑0.374)

0.407
(0.345‑0.489)

0.484
(0.407‑0.578)

0.592
(0.491‑0.703)

0.678
(0.554‑0.803)

0.768
(0.616‑0.909)

0.862
(0.680‑1.02)

0.992
(0.759‑1.17)

1.10
(0.818‑1.30)

6-hr 0.146
(0.126‑0.172)

0.185
(0.161‑0.217)

0.237
(0.205‑0.278)

0.279
(0.239‑0.325)

0.335
(0.284‑0.389)

0.380
(0.317‑0.439)

0.427
(0.350‑0.493)

0.474
(0.381‑0.548)

0.539
(0.423‑0.625)

0.590
(0.452‑0.686)

12-hr 0.081
(0.071‑0.094)

0.102
(0.090‑0.119)

0.130
(0.113‑0.150)

0.151
(0.131‑0.175)

0.180
(0.154‑0.208)

0.203
(0.172‑0.233)

0.226
(0.188‑0.260)

0.249
(0.205‑0.287)

0.280
(0.225‑0.324)

0.304
(0.240‑0.355)

24-hr 0.049
(0.044‑0.055)

0.062
(0.055‑0.070)

0.080
(0.072‑0.091)

0.095
(0.084‑0.107)

0.115
(0.101‑0.129)

0.131
(0.115‑0.147)

0.148
(0.128‑0.166)

0.165
(0.142‑0.185)

0.189
(0.161‑0.212)

0.207
(0.175‑0.233)

2-day 0.026
(0.023‑0.030)

0.034
(0.030‑0.038)

0.044
(0.039‑0.050)

0.053
(0.047‑0.059)

0.064
(0.057‑0.072)

0.074
(0.065‑0.083)

0.084
(0.073‑0.094)

0.094
(0.081‑0.106)

0.108
(0.093‑0.122)

0.120
(0.102‑0.136)

3-day 0.019
(0.017‑0.021)

0.024
(0.021‑0.027)

0.031
(0.028‑0.035)

0.037
(0.033‑0.042)

0.046
(0.040‑0.051)

0.053
(0.046‑0.059)

0.060
(0.052‑0.067)

0.068
(0.058‑0.076)

0.078
(0.067‑0.088)

0.087
(0.073‑0.098)

4-day 0.015
(0.013‑0.017)

0.019
(0.017‑0.021)

0.025
(0.022‑0.028)

0.030
(0.026‑0.033)

0.037
(0.032‑0.041)

0.042
(0.037‑0.047)

0.048
(0.042‑0.054)

0.054
(0.047‑0.061)

0.063
(0.054‑0.071)

0.071
(0.059‑0.079)

7-day 0.009
(0.008‑0.011)

0.012
(0.011‑0.013)

0.016
(0.014‑0.018)

0.019
(0.017‑0.021)

0.023
(0.020‑0.026)

0.027
(0.023‑0.030)

0.030
(0.026‑0.034)

0.034
(0.030‑0.039)

0.040
(0.034‑0.045)

0.045
(0.037‑0.050)

10-day 0.007
(0.006‑0.008)

0.009
(0.008‑0.010)

0.012
(0.011‑0.013)

0.014
(0.013‑0.016)

0.018
(0.015‑0.020)

0.020
(0.018‑0.023)

0.023
(0.020‑0.026)

0.026
(0.022‑0.029)

0.030
(0.026‑0.034)

0.033
(0.028‑0.037)

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
(0.011‑0.013)

0.013
(0.012‑0.015)

0.015
(0.013‑0.017)

0.017
(0.015‑0.019)

0.018
(0.016‑0.021)

30-day 0.003
(0.003‑0.004)

0.004
(0.004‑0.005)

0.006
(0.005‑0.006)

0.007
(0.006‑0.008)

0.008
(0.007‑0.009)

0.009
(0.008‑0.010)

0.010
(0.009‑0.012)

0.012
(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
(0.005‑0.006)

0.006
(0.006‑0.007)

0.007
(0.006‑0.008)

0.008
(0.007‑0.009)

0.008
(0.007‑0.009)

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: 33.494°, Longitude: -111.9324° 
Elevation: 1263.42 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
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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 0.183
(0.154‑0.223)

0.240
(0.202‑0.291)

0.326
(0.273‑0.395)

0.392
(0.326‑0.472)

0.481
(0.394‑0.577)

0.550
(0.444‑0.657)

0.620
(0.492‑0.739)

0.692
(0.540‑0.824)

0.788
(0.598‑0.940)

0.862
(0.641‑1.03)

10-min 0.279
(0.234‑0.339)

0.364
(0.307‑0.443)

0.495
(0.415‑0.600)

0.596
(0.496‑0.719)

0.732
(0.599‑0.878)

0.837
(0.676‑1.00)

0.944
(0.748‑1.12)

1.05
(0.821‑1.25)

1.20
(0.911‑1.43)

1.31
(0.976‑1.57)

15-min 0.345
(0.290‑0.420)

0.452
(0.381‑0.549)

0.614
(0.514‑0.744)

0.739
(0.614‑0.891)

0.907
(0.743‑1.09)

1.04
(0.838‑1.24)

1.17
(0.928‑1.39)

1.31
(1.02‑1.55)

1.49
(1.13‑1.77)

1.63
(1.21‑1.94)

30-min 0.465
(0.390‑0.565)

0.608
(0.513‑0.740)

0.827
(0.692‑1.00)

0.995
(0.827‑1.20)

1.22
(1.00‑1.47)

1.40
(1.13‑1.67)

1.58
(1.25‑1.88)

1.76
(1.37‑2.09)

2.00
(1.52‑2.39)

2.19
(1.63‑2.61)

60-min 0.575
(0.483‑0.700)

0.753
(0.635‑0.915)

1.02
(0.857‑1.24)

1.23
(1.02‑1.49)

1.51
(1.24‑1.82)

1.73
(1.40‑2.07)

1.95
(1.55‑2.32)

2.18
(1.70‑2.59)

2.48
(1.88‑2.95)

2.71
(2.02‑3.24)

2-hr 0.666
(0.569‑0.795)

0.863
(0.736‑1.03)

1.16
(0.983‑1.37)

1.38
(1.16‑1.64)

1.69
(1.40‑1.99)

1.92
(1.57‑2.26)

2.16
(1.75‑2.54)

2.41
(1.91‑2.82)

2.74
(2.12‑3.21)

2.99
(2.27‑3.54)

3-hr 0.724
(0.614‑0.870)

0.929
(0.793‑1.12)

1.22
(1.04‑1.47)

1.45
(1.22‑1.74)

1.78
(1.47‑2.11)

2.04
(1.66‑2.41)

2.31
(1.85‑2.73)

2.59
(2.04‑3.06)

2.98
(2.28‑3.52)

3.29
(2.46‑3.91)

6-hr 0.873
(0.756‑1.03)

1.11
(0.962‑1.30)

1.42
(1.23‑1.66)

1.67
(1.43‑1.95)

2.01
(1.70‑2.33)

2.28
(1.90‑2.63)

2.56
(2.10‑2.95)

2.84
(2.28‑3.28)

3.23
(2.53‑3.74)

3.53
(2.71‑4.11)

12-hr 0.977
(0.855‑1.13)

1.23
(1.08‑1.44)

1.57
(1.36‑1.81)

1.82
(1.58‑2.11)

2.17
(1.86‑2.50)

2.44
(2.07‑2.81)

2.72
(2.27‑3.13)

3.00
(2.47‑3.45)

3.37
(2.71‑3.91)

3.67
(2.89‑4.28)

24-hr 1.17
(1.05‑1.32)

1.49
(1.33‑1.68)

1.93
(1.72‑2.18)

2.28
(2.02‑2.56)

2.76
(2.43‑3.11)

3.14
(2.75‑3.53)

3.54
(3.08‑3.97)

3.95
(3.41‑4.44)

4.53
(3.86‑5.08)

4.98
(4.20‑5.60)

2-day 1.26
(1.13‑1.43)

1.62
(1.44‑1.82)

2.12
(1.89‑2.39)

2.53
(2.24‑2.84)

3.09
(2.73‑3.47)

3.54
(3.11‑3.98)

4.02
(3.50‑4.52)

4.51
(3.90‑5.08)

5.21
(4.45‑5.87)

5.76
(4.88‑6.51)

3-day 1.34
(1.19‑1.51)

1.71
(1.52‑1.93)

2.25
(2.00‑2.53)

2.69
(2.38‑3.02)

3.30
(2.91‑3.70)

3.79
(3.32‑4.25)

4.32
(3.75‑4.84)

4.87
(4.20‑5.47)

5.64
(4.80‑6.34)

6.26
(5.28‑7.06)

4-day 1.41
(1.25‑1.59)

1.80
(1.60‑2.04)

2.38
(2.11‑2.68)

2.85
(2.52‑3.20)

3.51
(3.08‑3.94)

4.04
(3.53‑4.53)

4.61
(4.00‑5.17)

5.22
(4.49‑5.86)

6.07
(5.16‑6.82)

6.77
(5.69‑7.61)

7-day 1.57
(1.39‑1.77)

2.00
(1.78‑2.26)

2.64
(2.34‑2.98)

3.16
(2.80‑3.56)

3.90
(3.43‑4.38)

4.49
(3.92‑5.04)

5.12
(4.44‑5.75)

5.79
(4.98‑6.51)

6.73
(5.72‑7.57)

7.49
(6.30‑8.45)

10-day 1.70
(1.51‑1.92)

2.18
(1.94‑2.45)

2.87
(2.55‑3.23)

3.44
(3.04‑3.86)

4.22
(3.71‑4.73)

4.85
(4.24‑5.43)

5.52
(4.79‑6.18)

6.22
(5.36‑6.98)

7.21
(6.14‑8.08)

8.00
(6.74‑8.99)

20-day 2.09
(1.87‑2.34)

2.69
(2.40‑3.01)

3.55
(3.17‑3.97)

4.20
(3.74‑4.69)

5.08
(4.50‑5.67)

5.76
(5.08‑6.42)

6.44
(5.65‑7.19)

7.14
(6.23‑7.98)

8.08
(6.99‑9.05)

8.81
(7.56‑9.88)

30-day 2.44
(2.17‑2.74)

3.14
(2.80‑3.52)

4.14
(3.68‑4.63)

4.90
(4.35‑5.47)

5.92
(5.23‑6.60)

6.70
(5.89‑7.47)

7.51
(6.57‑8.36)

8.32
(7.25‑9.27)

9.42
(8.14‑10.5)

10.3
(8.81‑11.5)

45-day 2.83
(2.53‑3.16)

3.64
(3.26‑4.07)

4.80
(4.29‑5.36)

5.66
(5.04‑6.32)

6.78
(6.02‑7.57)

7.63
(6.76‑8.52)

8.49
(7.49‑9.49)

9.35
(8.21‑10.5)

10.5
(9.13‑11.8)

11.3
(9.82‑12.7)

60-day 3.13
(2.81‑3.49)

4.04
(3.63‑4.51)

5.32
(4.76‑5.92)

6.24
(5.58‑6.95)

7.45
(6.64‑8.29)

8.34
(7.41‑9.29)

9.24
(8.17‑10.3)

10.1
(8.91‑11.3)

11.3
(9.87‑12.6)

12.1
(10.6‑13.6)

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 

Request for Stormwater Storage Waiver 



Request for Stormwater Storage Waiver  Rev. 2-Jul-12 

 

Request for Stormwater Storage Waiver 
City of Scottsdale Case Numbers:

___ - PA - ____ ____ - ZN - ____ ____ - UP - ____ ____ - DR - ___ ____ - PP - ____ PC#_________ 

The applicant/developer must complete and submit this form to the city for processing and obtain approval of waiver request before 
submitting improvement plans.  Denial of the waiver may require the developer to submit a revised site plan to the Development 
Review Board. 

Date    Project Name    

Project Location   

Applicant Contact  Company Name  

Phone     Fax      E-mail  

Address   

 

Waiver Criteria 

A project must meet at least one of three criteria listed below for the city to consider waiving some or all required stormwater storage.  
However, regardless of the criteria, a waiver will only be granted if the applicant can demonstrate that the effect of a waiver 
will not increase the potential for flooding on any property.  Check the applicable box and provide a signed engineering report 
and supporting engineering analysis that demonstrate the project meets the criteria and that the effect of a waiver will not increase 
the potential for flooding on any property. 
 
If the runoff for the project has been included in a storage facility at another location, the applicant must demonstrate that the 
stormwater storage facility was specifically designed to accommodate runoff from the subject property and that the runoff will be 
conveyed to this location through an adequately designed conveyance facility. 
 
 

 1. The development is adjacent to a conveyance facility that an engineering analysis shows is designed and constructed to 
handle the additional runoff from the site as a result of development. 

 2. The development is on a parcel less than one-half acre in size. 

 3. Stormwater storage requirements conflict with requirements of the Environmentally Sensitive Lands Ordinance (ESLO).    

 

For a full storage waiver, a conflict with ESLO is limited to: 

 

 Property located in the hillside landform as defined in the city Zoning Ordinance 

 Property in the upper desert landform that has a land slope steeper than 5% as defined in the city Zoning Ordinance 

 Property within the ESL zoning overlay district where the only viable location for a stormwater storage basin 
requires blasting 

 
This full waiver only applies to those portions of property meeting one of these three requirements. 
 
Partial waivers are available for projects or portions of properties within the Environmentally Sensitive Lands Zoning 
Overlay District, not meeting any of the three full waiver criteria above, if post-development peak discharge rates do not 
exceed pre-development conditions, based on the 10- and 100-year storm events. 

  

By signing below, I certify that the stated project meets the waiver criteria selected above as demonstrated by the attached 
documentation.  

 

 
    

       Engineer                                                                                               Date  

Planning, Neighborhood & Transportation Division 
7447 E Indian School Road, Suite 105, Scottsdale, AZ  85251  Phone: 480-312-2500  Fax:  480-312-7781 



Request for Stormwater Storage Waiver  Rev. 2-Jul-12 

 

Request for Stormwater Storage Waiver 
City of Scottsdale Case Numbers:

___ - PA - ____ ____ - ZN - ____ ____ - UP - ____ ____ - DR - ___ ____ - PP - ____ PC#_________ 

CITY STAFF TO COMPLETE THIS PAGE 

Project Name          

 

Check Appropriate Boxes: 

 

 Meets waiver criteria (specify):   1        2        3        

 Recommend approve waiver. 

 Recommend deny waiver: 

  None of waiver criteria met. 

  Downstream conditions prohibit waiver of any storage. 

  Other: 

Explain:  _____________________________________________________________________  
 _____________________________________________________________________  

 

 Return waiver request: 

  Insufficient data provided. 

  Other: _______________________________________________________________________  

Explain: ______________________________________________________________________  
       ______________________________________________________________________  

 
Recommended Conditions of Waiver: 

 All storage requirements waived. 

 Post-development peak discharge rates do not exceed pre-development conditions. 

 Other: 

Explain: __________________________________________________________________________  
   __________________________________________________________________________  
 

 

  Waiver approved per above conditions.           

 Waiver denied.     
 

                                      

 Floodplain Administrator or Designee Date  

Planning, Neighborhood & Transportation Division  
7447 E Indian School Road, Suite 105, Scottsdale, AZ  85251  Phone: 480-312-2500  Fax:  480-312-7781 



Request for Stormwater Storage Waiver  Rev. 2-Jul-12 

 

Request for Stormwater Storage Waiver 
City of Scottsdale Case Numbers:

___ - PA - ____ ____ - ZN - ____ ____ - UP - ____ ____ - DR - ___ ____ - PP - ____ PC#_________ 

In-Lieu Fee and In-Kind Contributions 

In-lieu fees are only applicable to projects where post-development peak discharge rates exceed pre-development 
levels, based on the 10- and 100-year storm events.  If the city grants a waiver, the developer is required to calculate 
and contribute an in-lieu fee based on what it would cost the city to provide a storage basin, sized as described below, 
including costs such as land acquisition, construction, landscaping, design, construction management, and 
maintenance over a 75-year design life.  The fee for this cost is $1.87 per cubic foot of stormwater storage for a virtual 
storage basin designed to mitigate the increase in runoff associated with the 100-year/2-hour storm event.  The 
applicant may submit site-specific in-lieu fee calculations subject to the Floodplain Administrator’s approval. 

The Floodplain Administrator considers in-kind contributions on a case-by-case basis.  An in-kind contribution can 
serve as part of or instead of the calculated in-lieu fee.  In-kind contributions must be stormwater related and must 
constitute a public benefit.  In-lieu fees and in-kind contributions are subject to the approval of the Floodplain 
Administrator or designee.  

Project Name           
 
The waived stormwater storage volume is calculated using a simplified approach as follows: 

V = DCRA; where 

V = stormwater storage volume required, in cubic feet, 

DC = increase in weighted average runoff coefficient over disturbed area (Cpost – Cpre), 

R = 100-year/2-hour precipitation depth, in feet (DSPM, Appendix 4-1D, page 11), and 
A = area of disturbed ground, in square feet 
 
Furthermore, 

Vw = V – Vp; where 
Vw = volume waived,  
V   = volume required, and 
Vp = volume provided 
 
  

 An in-lieu fee will be paid, based on the following calculations and supporting documentation: 
 In-lieu fee ($) = Vw (cu. ft.) x $1.87 per cubic foot = __________________  

 An in-kind contribution will be made, as follows: 
   ____________________________________________________________________________________ 

 ____________________________________________________________________________________ 
 ____________________________________________________________________________________  

 

 No in-lieu fee is required.  Reason:   
 ____________________________________________________________________________________ 
 ____________________________________________________________________________________  
 

Approved by: 
 
 
                                  
Floodplain Administrator or Designee Date  

Planning, Neighborhood & Transportation Division 
7447 E Indian School Road, Suite 105, Scottsdale, AZ  85251  Phone: 480-312-2500  Fax:  480-312-7781 

 

R =  ____________________  

DC=  ____________________  

A =  ____________________  
V =  ____________________  
Vp= ____________________  
Vw= ____________________   

3.0

3.0
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APPENDIX A-8 

Lower Indian Bend Wash ADMS Excerpt 



• 

• 

M aximum Dischar e (CFS) 

Structure Name lOOyr, 24hr lOOyr, 6hr lOyr, 24hr lOyr, 6hr Structure Name lOyr, 6hr 

70ST·l 11 12 8 9 Goldwater-! 14 15 10 

Ca me lback-! 6 Heatherb ra e-1 15 19 11 

Colle e-1 36 41 13 17 IBW-1 14 14 11 12 

College-2 13 15 4 6 IBW-2 

• College-3 IBW-3 4 

College-4 11 12 IBW·4 14 14 

Colle e-5 35 41 21 25 IBW-5 10 

Colle e-6 24 25 13 15 IBW-6 10 

Coolidge-! 64 67 49 56 IBW-7 25 27 16 18 

CrossCut-3 45 47 31 37 IBW-8 

Ga lvin-1 74 82 24 30 IBW-9 

Galvi n-2 11 11 9 10 IBW-10 

Ga lvi n-3 7 6 IBW-11 

Structure Name 

La Rosa-1 17 

McDowe ll -I 11 12 8 

McDowe ll -2 

McOowe ll -3 40 51 11 

Miller-1 2 2 

Osbo rn-1 30 39 

Osborn-2 3 

Pa a o-1 23 24 17 

Thomas-1 13 14 5 

Thomas-2 28 36 22 
Thomas-3 52 62 24 

Washington-! 9 4 

15 

12 

2 

20 

24 

30 

5 

LOWER INDIAN BEND 
WASHADMS/P 

STUDY AREA-SOUTH 
HYDRAULIC STRUCTURES 

RESULTS SUMMARY 

EXHIBIT I 1 .2 

Legend 

(100-YR, 6-HR Max Discharge in CFS) 

D o.oo-1 .oo 

D 1.01 -5 .oo 

- 5.01- 10.00 

D 10.01 - 25.oo 

- 25.01 - 50.00 

D 50.01 - 1oo.oo 

D 100.01- 2oo.oo 

D 200.01 - 5oo.oo 

- 500.01 - 1,000.00 

- >1 ,000 .00 

~ Hydrau lic Structures 

Reference Features 

Study Area 

Model Area 

·----· North & South Model Matchline 

0 1,100 2,200 

1 inch = 1,100 feet 

rJ+. 
~ 

PROJECT SITE



PROJECT
SITE
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APPENDIX A-9 

Warning and Disclaimer of Liability 
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1. INTRODUCTION 
 
This Preliminary Water and Sewer Basis of design report and related design have been developed in 
accordance with the current City of Scottsdale Design Standards & Policies Manual. It provides 
preliminary engineering analysis and assessment of the required water and sanitary sewer services 
for the proposed multifamily development.  
 
The site consists of two developed parcels, with a total area of 0.480 acres, located at 6902 & 6908 
E 1st Ave, Scottsdale, AZ 85251 (APNs 130-11-055 & 130-11-056). The property is bounded by 69th 
Street on the west, 1st Avenue on the south, an alley on the north and a vacant lot on the east side. 
The parcels are located within the Scottsdale Q.S. 16-44 and are being a part of previously 
approved plat – Taylors Addition, recorded in book 22 of maps, page 3, MCR, being a portion of the 
NE ¼ of the NW ¼ of the NE ¼ Section 27, 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.   
 
The proposed multifamily project will consist of six townhomes (three stories) with common walls 
and shared driveway access on the east side. New site improvements include new site walls for 
privacy, paving, and landscape.  
 
Preliminary and final plats are being prepared as a part of the project development, subject to the 
City of Scottsdale review and approval. The plat shows location and area of each building and 
common elements in the community.   
 

The site is located within the City of Scottsdale water and sewer service area. There are existing 12" 
DIP and 8” water mains that run in 69th Street. Another 6” CIP runs in 1st Avenue and it is connected 
to the 8” main in 69th Street. There is also an existing 4” DIP in the Alley running along the north 
property line. New services for the project are proposed to be connected to the 8” main in 69th 
Street.  
There is an existing 8” PVC sanitary sewer main in the Alley. New sanitary sewer service and new 
manhole are proposed to connect to this 8” main. 
Existing service taps located in the Alley are noted to be removed. 
 
 

2. DOMESTIC WATER AND FIRE SUPPRESSION SYSTEM 
 
Each residence of the Fleetwood 6 Townhomes will be serviced by a separate domestic water service tapped 
off the existing 8” water main in 69th Street. Fire sprinklers for each residence will be fed off the domestic 
water service. All existing water services not used for the site will be required to be removed per the City of 
Scottsdale requirements.  
 
The fire hydrant coverage for this site is provided by an existing fire hydrant located at the southeast 
property corner of 69th Street and 1st Avenue. This hydrant is approximately 238-feet from the most remote 
portion of the buildings. Fire hydrant coverage around the building is in accordance with the City of 
Scottsdale Design Standards & Polices Manual requirements. Water demand calculations are provided in 
Appendix A-2. 
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3. SANITARY SEWER SYSTEM 
 
New 6" sewer main is proposed to run in the common driveway serving the community. The 6” line will 
discharge into the existing 8” public sewer main in the Alley along the north property line. New manhole will 
be required to be installed at the point of the connection to the existing sewer main. Each townhome 
residence is serviced by a separate 4" service line. The sewer services are sized per IPC based on 256 
anticipated plumbing fixture units from the site. Minimum slope of 2% will be used for the 4" services. 
Minimum slope of 1" will be used for the 6" line.      
 
We have calculated that the peak daily discharge from this development will be 3.75 gpm. In our opinion the 
portion of 6” public sewer line that this site discharges to has an adequate capacity.  
 
We have also estimated the sewer discharge from the site using The City of Scottsdale Design Standards & 
Polices Manual. The average daily flow was estimated at 0. 001857 cfs. The peak discharge was calculated by 
increasing the average daily flow by a factor of 4.5, which is a total of 0.00836 cfs. Using Manning’s 
Equation, we calculated that the proposed 6-inch sewer line at a minimum of 1.0% have a velocity of 2.865 
fps flowing full with a capacity of 0.56 cfs. Refer to Sanitary Sewer System Design Calculations in Appendix A-
4.   
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4. REFERENCES 
 

• City of Scottsdale Design Standards & Policies Manual. 
 

• 2015 International Fire Code, Appendix B, Fire Flow Requirements for Buildings. 
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APPENDIX A-1 
Vicinity Map 
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APPENDIX A-2 
Water System Design Calculations 

 
RESIDENTIAL 
 
Number of units: 6 

Average day demand per dwelling unit:  185.3 

Average day demand:    6 x 185.3 = 1,112 gpd (0.772 gpm) 

 

Maximum daily peaking factor:  2.0 

Maximum daily demand per dwelling unit: 370.60 gpd 

Maximum day demand: 6 x 370.60 = 2,224 gpd (1.544 gpm) 

 

Peak hour demand factor:  4.5 

Peak hour demand per dwelling unit:  833.85 gpd 

Peak hour demand: 6 x 833.85 = 5,003 gpd (3.474 gpm) 

 

FIRE FLOW DEMAND 
 
Building Area = 13,418 sf,   Construction Type = V-B,     Required Fire Flow = 3,000 gpm 

Per 2015 International Fire Code, Appendix B, Section B105.2, up to a 75% reduction in the fire flow can 

be approved if an approved automatic sprinkler system is installed. The resulting fire flow shall not be 

less than the required minimum of 1,500 gpm. We are using a fire flow of 1,500 gpm since the 75% 

reduction would result in a fire flow less than the minimum required fire flow. 

Fire hydrant flow test shall be submitted with the fire sprinkler design. 

 

TOTAL SITE DEMAND 
 
Fire flow demand (see demand calculation above):  1,500 gpm 

Peak hour demand + Fire Flow Demand 3.47 + 1,500 = 1,504 gpm 
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APPENDIX A-3 
Sanitary Sewer System Design Calculations 

 
 

Manning’s Formula 
 

8” Pipe Flowing Full 
 

  Capacity     Velocity  

 ASR
n

Q ***
49.1

2
1

3
2

=       2
1

3
2

**
49.1

SR
n

Q =  

 

  n = 0.013     n = 0.013 
  R = 0.16667     R = 0.16667 
  A = 0.3490     S = 0.0052 ft/ft 
  S = 0.0052 ft/ft     
 

  Q = 0.86 cfs     V = 2.45 fps 
 

 
Manning’s Formula 

 

6” Pipe Flowing Full 
 

  Capacity     Velocity  

 ASR
n

Q ***
49.1

2
1

3
2

=       2
1

3
2

**
49.1

SR
n

Q =  

 

  n = 0.013     n = 0.013 
  R = 0.125     R = 0.125 
  A = 0.1963     S = 0.010 ft/ft 
  S = 0.010 ft/ft     
 

  Q = 0.56 cfs     V = 2.86 fps 
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Sewer Demand Calculations  
 

Average daily flow 
Number of Units: 6 
Average day demand per dwelling unit:  200 
Average day demand:  6 x 200 = 1,200 gpd 

 
Total average daily flow: 1,200 gpd = 0.001857 cfs 
 
 
 
Peak daily flow 
0.001857 cfs x 4.5 = 0.00836 cfs or 3.75 gpm 
 
6" service lines are connected to a 6" sewer line that is tapped to the existing 8" public sewer main. 
 
Capacity of 6" sewer line is 0.56 cfs > Peak Demand of 0.00836 cfs 
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APPENDIX A-4 

 
Conceptual Private Water and Sanitary Sewer 

Layout 



S

S

S
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APPENDIX A-5 
 

City of Scottsdale Water and Sewer Map 
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1. INTRODUCTION 
 
This Water and Sewer Basis of design report and related design have been developed in accordance 
with the current City of Scottsdale Design Standards & Policies Manual. It provides engineering 
analysis and assessment of the required water and sanitary sewer services for the proposed 
multifamily development.  
 
The site consists of two developed parcels, with a total area of 0.480 acres, located at 6902 & 6908 
E 1st Ave, Scottsdale, AZ 85251 (APNs 130-11-055 & 130-11-056). The property is bounded by 69th 
Street on the west, 1st Avenue on the south, an alley on the north and a vacant lot on the east side. 
The parcels are located within the Scottsdale Q.S. 16-44 and are being a part of previously 
approved plat – Taylors Addition, recorded in book 22 of maps, page 3, MCR, being a portion of the 
NE ¼ of the NW ¼ of the NE ¼ Section 27, 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.   
 
The proposed multifamily project will consist of six townhomes (three stories) with common walls 
and shared driveway access on the east side. New site improvements include new site walls for 
privacy, paving, and landscape.  
 
Preliminary and final plats are being prepared as a part of the project development, subject to the 
City of Scottsdale review and approval. The plat shows location and area of each building and 
common elements in the community.   
 

The site is located within the City of Scottsdale water and sewer service area. There are existing 12" 
DIP and 8” water mains that run in 69th Street. Another 6” CIP runs in 1st Avenue and it is connected 
to the 8” main in 69th Street. There is also an existing 4” DIP in the Alley running along the north 
property line. New services for the project are proposed to be connected to the 8” main in 69th 
Street.  
There is an existing 8” PVC sanitary sewer main in the Alley. New sanitary sewer service and new 
manhole are proposed to connect to this 8” main. 
Existing sewer service taps located in the Alley are noted to be permanently capped at the property 
line and abandoned. Water meters and services to be removed by City staff upon payment of 
abandonment fees. 
 
 
 

2. DOMESTIC WATER AND FIRE SUPPRESSION SYSTEM 
 
Each residence of the Fleetwood 6 Townhomes will be serviced by a separate domestic water service tapped 
off the existing 8” water main in 69th Street. Fire sprinklers for each residence will be fed off the domestic 
water service. All existing water services not used for the site will be required to be removed per the City of 
Scottsdale requirements.  
 
Existing 4” water line in the alley along the northern frontage of the project will be replaced with a new 6” 
water line. 
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The fire hydrant coverage for this site is provided by an existing fire hydrant located at the southeast 
property corner of 69th Street and 1st Avenue. This hydrant is approximately 238-feet from the most remote 
portion of the buildings. Fire hydrant coverage around the building is in accordance with the City of 
Scottsdale Design Standards & Polices Manual requirements. Water demand calculations are provided in 
Appendix A-2. Hydrant fire flow test is provided in Appendix A-6. 

 
 
 
3. SANITARY SEWER SYSTEM 
 
New 8" sewer main is proposed to run in the common driveway serving the community. The 8” line will 
discharge into the existing 8” public sewer main in the Alley along the north property line. New manhole will 
be required to be installed at the point of the connection to the existing sewer main. Each townhome 
residence is serviced by a separate 4" service line. The sewer services are sized per IPC based on 256 
anticipated plumbing fixture units from the site. Minimum slope of 2% will be used for the 4" services. 
Minimum slope of 1% will be used for the 8" line.      
 
We have calculated that the peak daily discharge from this development will be 3.75 gpm. In our opinion the 
portion of 8” public sewer line that this site discharges to has an adequate capacity.  
 
We have also estimated the sewer discharge from the site using The City of Scottsdale Design Standards & 
Polices Manual. The average daily flow was estimated at 0. 001857 cfs. The peak discharge was calculated by 
increasing the average daily flow by a factor of 4.5, which is a total of 0.00836 cfs. Using Manning’s 
Equation, we calculated that the proposed 8-inch sewer line at a minimum of 1.0% have a velocity of 3.81 
fps flowing at depth to diameter ration of d/D=0.65 with a capacity of 0.91 cfs. Refer to Sanitary Sewer 
System Design Calculations in Appendix A-4.   
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4. REFERENCES 
 

• City of Scottsdale Design Standards & Policies Manual. 
 

• 2015 International Fire Code, Appendix B, Fire Flow Requirements for Buildings. 
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APPENDIX A-1 
Vicinity Map 
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APPENDIX A-2 
Water System Design Calculations 

 
RESIDENTIAL 
 
Number of units: 6 

Average day demand per dwelling unit:  185.3 

Average day demand:    6 x 185.3 = 1,112 gpd (0.772 gpm) 

 

Maximum daily peaking factor:  2.0 

Maximum daily demand per dwelling unit: 370.60 gpd 

Maximum day demand: 6 x 370.60 = 2,224 gpd (1.544 gpm) 

 

Peak hour demand factor:  4.5 

Peak hour demand per dwelling unit:  833.85 gpd 

Peak hour demand: 6 x 833.85 = 5,003 gpd (3.474 gpm) 

 

FIRE FLOW DEMAND 
 
Building Area = 13,418 sf,   Construction Type = V-B,     Required Fire Flow = 3,000 gpm 

Per 2015 International Fire Code, Appendix B, Section B105.2, up to a 75% reduction in the fire flow can 

be approved if an approved automatic sprinkler system is installed. The resulting fire flow shall not be 

less than the required minimum of 1,500 gpm. We are using a fire flow of 1,500 gpm since the 75% 

reduction would result in a fire flow less than the minimum required fire flow. 

Fire hydrant flow test shall be submitted with the fire sprinkler design. 

 

TOTAL SITE DEMAND 
 
Fire flow demand (see demand calculation above):  1,500 gpm 

Peak hour demand + Fire Flow Demand 3.47 + 1,500 = 1,504 gpm 
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APPENDIX A-3 
Sanitary Sewer System Design Calculations 

 
 

Manning’s Formula 
 

8” Pipe Flowing Full 
 

  Capacity     Velocity  

 ASR
n

Q ***
49.1

2
1

3
2

=       2
1

3
2

**
49.1

SR
n

Q =  

 

  n = 0.013     n = 0.013 
  R = 0.16667     R = 0.16667 
  A = 0.3490     S = 0.0052 ft/ft 
  S = 0.0052 ft/ft     
 

  Q = 0.86 cfs     V = 2.45 fps 
 

 
Manning’s Formula 

 

6” Pipe Flowing Full 
 

  Capacity     Velocity  

 ASR
n

Q ***
49.1

2
1

3
2

=       2
1

3
2

**
49.1

SR
n

Q =  

 

  n = 0.013     n = 0.013 
  R = 0.125     R = 0.125 
  A = 0.1963     S = 0.010 ft/ft 
  S = 0.010 ft/ft     
 

  Q = 0.56 cfs     V = 2.86 fps 
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Sewer Demand Calculations  
 

Average daily flow 
Number of Units: 6 
Average day demand per dwelling unit:  200 
Average day demand:  6 x 200 = 1,200 gpd 

 
Total average daily flow: 1,200 gpd = 0.001857 cfs 
 
 
 
Peak daily flow 
0.001857 cfs x 4.5 = 0.00836 cfs or 3.75 gpm 
 
6" service lines are connected to a 6" sewer line that is tapped to the existing 8" public sewer main. 
 
Capacity of 6" sewer line is 0.56 cfs > Peak Demand of 0.00836 cfs 
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APPENDIX A-4 

 
Private Water and Sanitary Sewer Layout 
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APPENDIX A-5 
 

City of Scottsdale Water and Sewer Map 
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1. INTRODUCTION 
 
This Water and Sewer Basis of design report and related design have been developed in accordance 
with the current City of Scottsdale Design Standards & Policies Manual. It provides engineering 
analysis and assessment of the required water and sanitary sewer services for the proposed 
multifamily development.  
 
The site consists of two developed parcels, with a total area of 0.480 acres, located at 6902 & 6908 
E 1st Ave, Scottsdale, AZ 85251 (APNs 130-11-055 & 130-11-056). The property is bounded by 69th 
Street on the west, 1st Avenue on the south, an alley on the north and a vacant lot on the east side. 
The parcels are located within the Scottsdale Q.S. 16-44 and are being a part of previously 
approved plat – Taylors Addition, recorded in book 22 of maps, page 3, MCR, being a portion of the 
NE ¼ of the NW ¼ of the NE ¼ Section 27, 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.   
 
The proposed multifamily project will consist of six townhomes (three stories) with common walls 
and shared driveway access on the east side. New site improvements include new site walls for 
privacy, paving, and landscape.  
 
Preliminary and final plats are being prepared as a part of the project development, subject to the 
City of Scottsdale review and approval. The plat shows location and area of each building and 
common elements in the community.   
 

The site is located within the City of Scottsdale water and sewer service area. There are existing 12" 
DIP and 8” water mains that run in 69th Street. Another 6” CIP runs in 1st Avenue and it is connected 
to the 8” main in 69th Street. There is also an existing 4” DIP in the Alley running along the north 
property line. New services for the project are proposed to be connected to the 8” main in 69th 
Street.  
There is an existing 8” PVC sanitary sewer main in the Alley. New sanitary sewer service and new 
manhole are proposed to connect to this 8” main. 
Existing sewer service taps located in the Alley are noted to be permanently capped at the property 
line and abandoned. Water meters and services to be removed by City staff upon payment of 
abandonment fees. 
 
 
 

2. DOMESTIC WATER AND FIRE SUPPRESSION SYSTEM 
 
Each residence of the Fleetwood 6 Townhomes will be serviced by a separate domestic water service tapped 
off the existing 8” water main in 69th Street. Fire sprinklers for each residence will be fed off the domestic 
water service. All existing water services not used for the site will be required to be removed per the City of 
Scottsdale requirements.  
 
Existing 4” water line in the alley along the northern frontage of the project will be replaced with a new 6” 
water line. 
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The fire hydrant coverage for this site is provided by an existing fire hydrant located at the southeast 
property corner of 69th Street and 1st Avenue. This hydrant is approximately 238-feet from the most remote 
portion of the buildings. Fire hydrant coverage around the building is in accordance with the City of 
Scottsdale Design Standards & Polices Manual requirements. Water demand calculations are provided in 
Appendix A-2. Hydrant fire flow test is provided in Appendix A-6. 

 
 
 
3. SANITARY SEWER SYSTEM 
 
New 8" sewer main is proposed to run in the common driveway serving the community. The 8” line will 
discharge into the existing 8” public sewer main in the Alley along the north property line. New manhole will 
be required to be installed at the point of the connection to the existing sewer main. Each townhome 
residence is serviced by a separate 4" service line. The sewer services are sized per IPC based on 256 
anticipated plumbing fixture units from the site. Minimum slope of 2% will be used for the 4" services. 
Minimum slope of 1% will be used for the 8" line.      
 
We have calculated that the peak daily discharge from this development will be 3.75 gpm. In our opinion the 
portion of 8” public sewer line that this site discharges to has an adequate capacity.  
 
We have also estimated the sewer discharge from the site using The City of Scottsdale Design Standards & 
Polices Manual. The average daily flow was estimated at 0. 001857 cfs. The peak discharge was calculated by 
increasing the average daily flow by a factor of 4.5, which is a total of 0.00836 cfs. Using Manning’s 
Equation, we calculated that the proposed 8-inch sewer line at a minimum of 1.0% have a velocity of 3.81 
fps flowing at depth to diameter ration of d/D=0.65 with a capacity of 0.91 cfs. Refer to Sanitary Sewer 
System Design Calculations in Appendix A-4.   
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4. REFERENCES 
 

• City of Scottsdale Design Standards & Policies Manual. 
 

• 2015 International Fire Code, Appendix B, Fire Flow Requirements for Buildings. 
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APPENDIX A-1 
Vicinity Map 
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APPENDIX A-2 
Water System Design Calculations 

 
RESIDENTIAL 
 
Number of units: 6 

Average day demand per dwelling unit:  185.3 

Average day demand:    6 x 185.3 = 1,112 gpd (0.772 gpm) 

 

Maximum daily peaking factor:  2.0 

Maximum daily demand per dwelling unit: 370.60 gpd 

Maximum day demand: 6 x 370.60 = 2,224 gpd (1.544 gpm) 

 

Peak hour demand factor:  4.5 

Peak hour demand per dwelling unit:  833.85 gpd 

Peak hour demand: 6 x 833.85 = 5,003 gpd (3.474 gpm) 

 

FIRE FLOW DEMAND 
 
Building Area = 13,418 sf,   Construction Type = V-B,     Required Fire Flow = 3,000 gpm 

Per 2015 International Fire Code, Appendix B, Section B105.2, up to a 75% reduction in the fire flow can 

be approved if an approved automatic sprinkler system is installed. The resulting fire flow shall not be 

less than the required minimum of 1,500 gpm. We are using a fire flow of 1,500 gpm since the 75% 

reduction would result in a fire flow less than the minimum required fire flow. 

Fire hydrant flow test shall be submitted with the fire sprinkler design. 

 

TOTAL SITE DEMAND 
 
Fire flow demand (see demand calculation above):  1,500 gpm 

Peak hour demand + Fire Flow Demand 3.47 + 1,500 = 1,504 gpm 
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APPENDIX A-3 
Sanitary Sewer System Design Calculations 

 
 

Manning’s Formula 
 

8” Pipe Flowing Full 
 

  Capacity     Velocity  

 ASR
n

Q ***
49.1

2
1

3
2

=       2
1

3
2

**
49.1

SR
n

Q =  

 

  n = 0.013     n = 0.013 
  R = 0.16667     R = 0.16667 
  A = 0.3490     S = 0.0052 ft/ft 
  S = 0.0052 ft/ft     
 

  Q = 0.86 cfs     V = 2.45 fps 
 

 
Manning’s Formula 

 

6” Pipe Flowing Full 
 

  Capacity     Velocity  

 ASR
n

Q ***
49.1

2
1

3
2

=       2
1

3
2

**
49.1

SR
n

Q =  

 

  n = 0.013     n = 0.013 
  R = 0.125     R = 0.125 
  A = 0.1963     S = 0.010 ft/ft 
  S = 0.010 ft/ft     
 

  Q = 0.56 cfs     V = 2.86 fps 
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Sewer Demand Calculations  
 

Average daily flow 
Number of Units: 6 
Average day demand per dwelling unit:  200 
Average day demand:  6 x 200 = 1,200 gpd 

 
Total average daily flow: 1,200 gpd = 0.001857 cfs 
 
 
 
Peak daily flow 
0.001857 cfs x 4.5 = 0.00836 cfs or 3.75 gpm 
 
6" service lines are connected to a 6" sewer line that is tapped to the existing 8" public sewer main. 
 
Capacity of 6" sewer line is 0.56 cfs > Peak Demand of 0.00836 cfs 
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APPENDIX A-4 

 
Private Water and Sanitary Sewer Layout 



S

S

S

S
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APPENDIX A-5 
 

City of Scottsdale Water and Sewer Map 
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PROJECT CONSISTS OF A NEW BUILDING 
WITH SIX (6) SINGLE FAMILY ATTACHED 
UNITS. EACH UNIT CONSISTS OF  A THREE 
STORY RESIDENTIAL UNIT WITH GARAGE 
ON THE GROUND FLOOR. 

PROJECT NARRATIVE

A. CONTRACTOR SHALL IMMEDIATELY 
INFORM THE ARCHITECT IN WRITING OF ANY 
DISCREPANCY BETWEEN THE SITE 
CONDITIONS AND THESE DOCUMENTS THAT 
WILL IMPACT COMPLIANCE WITH THESE 
DOCUMENTS.
B. FINISH FLOOR SHALL BE A MINIMUM OF 
6" ABOVE ADJACENT GRADE U.O.N.
C. FINISH GRADE SHALL SLOPE 5% FOR A 
DISTANCE OF 10' TO AN APPROVED WATER 
DISPOSAL AREA. U.O.N.
D.  FIRE TRUCK TURNING RADIUS SHALL 
COMPLY WITH FIRE ORDINANCE 4045, 503.2.1 
AND PROVIDE UNOBSTRUCTED VERTICAL 
CLEARANCE OF NOT LESS THAN 13 FEET 6 
INCHES.
E.  INTERNAL DRIVE AISLE TO SUPPORT 
83,000 LBS OF GROSS VEHICLE WEIGHT (PER 
SECTION 2-1.802 OF DSPM)
F.  NO PROTECTED TREES ON SITE.
G. EXISTING OVERHEAD UTILITIES 
ADJACENT TO SITE TO BE RELOCATED 
UNDERGROUND PER SECTION 47-10 SRC.
H. PROVIDE MINIMUM 6" DIAMETER TAP 
FOR SEWER.

SITE PLAN GENERAL NOTES 

PROJECT DATA 

BUILDING AND SITE BASICS:

PROJECT ADDRESS: 6902 E 1ST AVENUE
SCOTTSDALE, AZ, 85251

ASSESSORS PARCEL #: 130-11-055
130-11-056

NET LOT AREA: 13,150 S.F., 0.302 ACRES
GROSS LOT AREA: 20,926 S.F., 0.480 ACRES

BUILDING AREA (FOOTPRINT):   5,178 S.F. 
TOTAL GROSS SQ. FT.: 12,310 S.F.

No. OF DWELLING UNITS
2 BEDROOM 4
1 BEDROOM 2
TOTAL 6

SITE INFORMATION:

ZONING: C-2 DO (DOWNTOWN)
FLOOR AREA RATIO: MAX 1.30

12,310 / 13,150 = .91

PROPOSED SETBACKS:
FRONT 19' 
NORTH SIDE 0'
SOUTH SIDE 16'
REAR 5'

MAX DENSITY: 23 DWELLING UNITS / ACRE
23 x 0.480 = 11.04 UNITS MAX 

PROPOSED DENSITY:        6 UNITS 

OPEN SPACE
PRIVATE OPEN SPACE

REQUIRED:  12,310 x 0.10 = 1,231SF
PROVIDED: 4,491 SF

FRONTAGE OPEN SPACE
PROVIDED: 1,127 SF

BUILDING CODE INFORMATION:

BUILDING OCCUPANCY: R-1 (RESIDENTIAL)
CONSTRUCTION TYPE: V-B

STORIES: 3
BUILDING HEIGHT:

ALLOWED: 66' 
PROPOSED: 42'

MAXIMUM BUILDING 
AREA (TABULAR):   7,000 S.F. (R-2)
AREA MODIFICATIONS: SPRINKLER INCREASE 200%
ALLOWABLE BLDG AREA: 14,000 SF
BUILDING AREA: 11,867 SF

AREA SEPARATIONS 
REQUIRED: 2 HR (TABLE 706.4)

FIRE SPRINKLERS REQUIRED: YES
FIRE SPRINKLERS PROVIDED: YES

FIRE ALARM REQUIRED: NO
FIRE ALARM PROVIDED: NO

PARKING REQUIRED: 1.7 SPACES PER UNIT=10.2
PARKING PROVIDED: 10 STANDARD SPACES
*NOTE: NO ACCESSIBLE OR BICYCLE PARKING 
REQUIRED OR PROVIDED
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2 EXISTING SIGHT LINE VIEW EASEMENT
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5 NEW 6' WIDE CONCRETE SIDEWALK

6 DEMO EXISTING DRIVEWAY, CURB,
GUTTER, AND SIDEWALK IN THIS AREA.
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AND SIDEWALK TO MATCH ADJACENT.
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IN THIS AREA.  REPLACE WITH NEW
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1. INTRODUCTION 
 
This Water and Sewer Basis of design report and related design have been developed in accordance 
with the current City of Scottsdale Design Standards & Policies Manual. It provides engineering 
analysis and assessment of the required water and sanitary sewer services for the proposed 
multifamily development.  
 
The site consists of two developed parcels, with a total area of 0.480 acres, located at 6902 & 6908 
E 1st Ave, Scottsdale, AZ 85251 (APNs 130-11-055 & 130-11-056). The property is bounded by 69th 
Street on the west, 1st Avenue on the south, an alley on the north and a vacant lot on the east side. 
The parcels are located within the Scottsdale Q.S. 16-44 and are being a part of previously 
approved plat – Taylors Addition, recorded in book 22 of maps, page 3, MCR, being a portion of the 
NE ¼ of the NW ¼ of the NE ¼ Section 27, 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.   
 
The proposed multifamily project will consist of six townhomes (three stories) with common walls 
and shared driveway access on the east side. New site improvements include new site walls for 
privacy, paving, and landscape.  
 
Preliminary and final plats are being prepared as a part of the project development, subject to the 
City of Scottsdale review and approval. The plat shows location and area of each building and 
common elements in the community.   
 

The site is located within the City of Scottsdale water and sewer service area. There are existing 12" 
DIP and 8” water mains that run in 69th Street. Another 6” CIP runs in 1st Avenue and it is connected 
to the 8” main in 69th Street. There is also an existing 4” DIP in the Alley running along the north 
property line. New services for the project are proposed to be connected to the 8” main in 69th 
Street.  
There is an existing 8” PVC sanitary sewer main in the Alley. New sanitary sewer service and new 
manhole are proposed to connect to this 8” main. 
Existing sewer service taps located in the Alley are noted to be permanently capped at the property 
line and abandoned. Water meters and services to be removed by City staff upon payment of 
abandonment fees. 
 
 
 

2. DOMESTIC WATER AND FIRE SUPPRESSION SYSTEM 
 
Each residence of the Fleetwood 6 Townhomes will be serviced by a separate domestic water service tapped 
off the existing 8” water main in 69th Street. Fire sprinklers for each residence will be fed off the domestic 
water service. All existing water services not used for the site will be required to be removed per the City of 
Scottsdale requirements.  
 
Existing 4” water line in the alley along the northern frontage of the project will be replaced with a new 6” 
water line. 
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The fire hydrant coverage for this site is provided by an existing fire hydrant located at the southeast 
property corner of 69th Street and 1st Avenue. This hydrant is approximately 238-feet from the most remote 
portion of the buildings. Fire hydrant coverage around the building is in accordance with the City of 
Scottsdale Design Standards & Polices Manual requirements. Water demand calculations are provided in 
Appendix A-2. Hydrant fire flow test is provided in Appendix A-6. 

 
 
 
3. SANITARY SEWER SYSTEM 
 
New 8" sewer main is proposed to run in the common driveway serving the community. The 8” line will 
discharge into the existing 8” public sewer main in the Alley along the north property line. New manhole will 
be required to be installed at the point of the connection to the existing sewer main. Each townhome 
residence is serviced by a separate 4" service line. The sewer services are sized per IPC based on 256 
anticipated plumbing fixture units from the site. Minimum slope of 2% will be used for the 4" services. 
Minimum slope of 1% will be used for the 8" line.      
 
We have calculated that the peak daily discharge from this development will be 3.75 gpm. In our opinion the 
portion of 8” public sewer line that this site discharges to has an adequate capacity.  
 
We have also estimated the sewer discharge from the site using The City of Scottsdale Design Standards & 
Polices Manual. The average daily flow was estimated at 0. 001857 cfs. The peak discharge was calculated by 
increasing the average daily flow by a factor of 4.5, which is a total of 0.00836 cfs. Using Manning’s 
Equation, we calculated that the proposed 8-inch sewer line at a minimum of 1.0% have a velocity of 3.81 
fps flowing at depth to diameter ration of d/D=0.65 with a capacity of 0.91 cfs. Refer to Sanitary Sewer 
System Design Calculations in Appendix A-4.   
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4. REFERENCES 
 

• City of Scottsdale Design Standards & Policies Manual. 
 

• 2015 International Fire Code, Appendix B, Fire Flow Requirements for Buildings. 
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APPENDIX A-1 
Vicinity Map 
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APPENDIX A-2 
Water System Design Calculations 

 
RESIDENTIAL 
 
Number of units: 6 

Average day demand per dwelling unit:  185.3 

Average day demand:    6 x 185.3 = 1,112 gpd (0.772 gpm) 

 

Maximum daily peaking factor:  2.0 

Maximum daily demand per dwelling unit: 370.60 gpd 

Maximum day demand: 6 x 370.60 = 2,224 gpd (1.544 gpm) 

 

Peak hour demand factor:  4.5 

Peak hour demand per dwelling unit:  833.85 gpd 

Peak hour demand: 6 x 833.85 = 5,003 gpd (3.474 gpm) 

 

FIRE FLOW DEMAND 
 
Building Area = 13,418 sf,   Construction Type = V-B,     Required Fire Flow = 3,000 gpm 

Per 2015 International Fire Code, Appendix B, Section B105.2, up to a 75% reduction in the fire flow can 

be approved if an approved automatic sprinkler system is installed. The resulting fire flow shall not be 

less than the required minimum of 1,500 gpm. We are using a fire flow of 1,500 gpm since the 75% 

reduction would result in a fire flow less than the minimum required fire flow. 

Fire hydrant flow test shall be submitted with the fire sprinkler design. 

 

TOTAL SITE DEMAND 
 
Fire flow demand (see demand calculation above):  1,500 gpm 

Peak hour demand + Fire Flow Demand 3.47 + 1,500 = 1,504 gpm 
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APPENDIX A-3 
Sanitary Sewer System Design Calculations 

 
 

Manning’s Formula 
 

8” Pipe Flowing Full 
 

  Capacity     Velocity  

 ASR
n

Q ***
49.1

2
1

3
2

=       2
1

3
2

**
49.1

SR
n

Q =  

 

  n = 0.013     n = 0.013 
  R = 0.16667     R = 0.16667 
  A = 0.3490     S = 0.0052 ft/ft 
  S = 0.0052 ft/ft     
 

  Q = 0.86 cfs     V = 2.45 fps 
 

 
Manning’s Formula 

 

6” Pipe Flowing Full 
 

  Capacity     Velocity  

 ASR
n

Q ***
49.1

2
1

3
2

=       2
1

3
2

**
49.1

SR
n

Q =  

 

  n = 0.013     n = 0.013 
  R = 0.125     R = 0.125 
  A = 0.1963     S = 0.010 ft/ft 
  S = 0.010 ft/ft     
 

  Q = 0.56 cfs     V = 2.86 fps 
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Sewer Demand Calculations  
 

Average daily flow 
Number of Units: 6 
Average day demand per dwelling unit:  200 
Average day demand:  6 x 200 = 1,200 gpd 

 
Total average daily flow: 1,200 gpd = 0.001857 cfs 
 
 
 
Peak daily flow 
0.001857 cfs x 4.5 = 0.00836 cfs or 3.75 gpm 
 
6" service lines are connected to a 6" sewer line that is tapped to the existing 8" public sewer main. 
 
Capacity of 6" sewer line is 0.56 cfs > Peak Demand of 0.00836 cfs 
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APPENDIX A-4 

 
Private Water and Sanitary Sewer Layout 



S

S

S
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APPENDIX A-5 
 

City of Scottsdale Water and Sewer Map 
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