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1.0   INTRODUCTION 
 

This report is prepared at the direction of DPA Architects, Inc. (“client”) as part of the Design Review 
(DR) submittal process to the City of Scottsdale (COS) for the project, Key Essentials Hangar. 
 
DPA Architects, Inc. 
3719 N. 75th Street, Suite 105 
Scottsdale, AZ 85251 
Phone: (480) 941-4222 
 

1.1.  SITE LOCATION 
 

The project address is 16060 N. 82nd Street within the City of Scottsdale, Arizona and is further 
described as being located within a portion of Section 1, Township 3 North (T3N), Range 4 East (R4E) 
of the Gila and Salt River Baseline and Meridian, Maricopa County, Arizona.  The project is bounded 
to the north and south by existing hangar properties, to the west by a private taxiway, and to the 
east by N. 82nd Street (Fig. 1). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Figure 1:  Vicinity Map 
1.2.  SITE DESCRIPTION 

 

The project consists of one (1) new one (1)-story hangar/office building with mezzanine, concrete 
parking areas, associated landscape areas, and appurtenant facilities.  The proposed hangar shall be 
designed to house a Cessna citation – CJ4 aircraft, helicopter with helipad, and tug storage on the 
ground level.  The project site encompasses 1.08 gross acres (47,175-sf).  The current zoning 
designation for the project site is (I-1) Scottsdale Municipal Airport with a land use of “Vacant Land” 
per the Maricopa County Assessor’s Parcel Viewer Website.  No re-zone is anticipated in support of 
the project. 
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1.3.  PURPOSE AND OBJECTIVES 
 

The purpose and objectives of this Preliminary Drainage Report are to: 
 

1. Present the existing drainage conditions for the project site and proposed drainage plan for the 
project site. 
 

2. Provide supporting information required for the proposed grading and drainage concept, in 
accordance with the City of Scottsdale (COS) and Flood Control District of Maricopa County 
(FCDMC) drainage requirements. 

 

3. Determine the offsite and onsite peak discharges. 
 

4. Determine the required onsite drainage improvements to convey runoff through the project 
site. 
 

1.4.  RELEVANT DRAINAGE STUDIES 
 

The project is located within the East Shea Corridor Area Drainage Master Study (ADMS), completed 
for the Flood Control District of Maricopa County (FCDMC) to identify potential flooding hazards in 
the study area due to the changes in the watershed since 1978.  FCDMC has used updated mapping 
technology and a more technically sound approach to identification of these hazards.  
 

The East Shea Corridor ADMS is an active study, and FCDMC staff is currently building detailed 
modeling and identifying flood hazards.  FLO-2D model results are not available to the public at this 
time. 

 
2.0   DESCRIPTION OF EXISTING DRAINAGE CONDITIONS 
 

2.1.  EXISTING ONSITE CONDITIONS 
 

The project site is currently undeveloped, desert rangeland with minimal brush and vegetation (Fig. 
2).  The site consists of over 85% pervious surfaces and slopes generally from the northeast to the 
southwest.  There are currently no retention or detention facilities provided for the site.  Under 
existing conditions, a portion of the site drains via overland surface flow to an offsite surface 
retention basin located at the northwest corner of the existing building within the southerly 
adjacent property.  The remainder of the site drains south to the southerly adjacent property. The 
existing taxiway drains east and contributes runoff to the existing retention basin.  A portion of the 
existing asphalt driveway at the northeast corner of the site drainage east toward 82nd Street. 

 

Table 1 provides a summary of pre-development on-site flows.  Refer to Figure 4 in Appendix A for 
the drainage area locations and Appendix B for more detailed hydrologic analyses, using the 
Rational Method. 
 

Table 1: Existing Condition Peak Flow Summary 
 

Concentration 
Point 

 Drainage 
Area 

Area Runoff 
Coefficient 

100-Yr Peak 
Discharge* 

Notes 

CP DA A C Q100  
  (ac)  (cfs)  

CP-1E 1E 0.72 0.52 2.8 Rational Method 
CP-2E 2E 0.36 0.53 2.5 Rational Method  

*Design storm is the 100-year event, with a time of concentration of 5-minutes.   
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2.2.  OFFSITE CONDITIONS 
 

Pursuant to the topographic survey prepared for the site, stormwater generated on 82nd Street to 
the east of the site discharges south and away from the site via existing roadway curb and gutter.   
 

A portion of the Hangar property located north of the site drains east toward 82nd Street.  The 
remainder of the site drains west toward the taxiway, which drains south and away from the project 
site.   
 

The Hangar property located south of the site is developed and generally flows south and away from 
the project site. 
 

The property located west of the taxiway drains southwest and away from the site via overland 
surface flow. 
 
All off-site flows shall continue to drain to historical locations in the same path, direction, and magnitude.   
 
2.3.  FEMA FLOOD HAZARD ZONE 

 

Table 2: Flood Insurance Rate Map Information 
 

COMMUNITY 
NUMBER 

PANEL # PANEL 
DATE 

SUFFIX DATE OF 
FIRM 

(INDEX 
DATE) 

FIRM 
ZONE 

BASE FLOOD 
ELEVATION (FT) 

(BASE FLOOD DEPTH 
IN ZONE AO) 

045012 1320 10/16/13 L 07/20/21 ZONE X 
(SHADED) N/A 

 
The proposed site lies within Flood Hazard Zone “X” shaded as indicated on map number 
04013C2215L, dated October 16, 2013, of the FEMA Flood Insurance Rate Map (Fig. 3). 
 

Zone "X" (shaded) areas are defined by Federal Emergency Management Agency (FEMA) as areas of 
0.2% annual chance of flood; areas of 1% annual chance of flood with average depths of less than 1 
foot or with drainage areas less than 1 square mile; and areas protected by levees from 1% annual 
chance flood. 

 
3.0   PROPOSED DRAINAGE PLAN 
 

3.1. GENERAL DESCRIPTION 
 

As discussed in Section 1.2, the proposed project includes construction of the hangar/office along 
with the associated parking, drainage, and landscape areas.  The existing access drives on 82nd Street 
shall remain unchanged.  Half of the existing drive aisles located at the northeast corner and 
southeast corner of the site shall be improved from asphalt to concrete pavement.   
 

Overall, the area of imperviousness will increase due to project improvements.  The proposed 
drainage design includes grated catch basin inlets, concrete valley gutters, trench drains, curb 
opening inlets, and storm drain to capture storm water from pavement areas and convey 
stormwater to two (2) C.M.P. underground storage tanks.  Refer to Appendix F for the Grading & 
Drainage Plan. 
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Table 3 provides a summary of post-development on-site flows.  Refer to Figure 5 in Appendix A for 
the drainage area locations and Appendix B for more detailed hydrologic analyses. 
Table 3: Proposed Condition Peak Flow Summary 
 

Concentration 
Point 

 Drainage 
Area 

Area Runoff 
Coefficient 

100-Yr Peak 
Discharge* 

Notes 

CP DA A C Q100  
  (ac)  (cfs)  

CP-1P 1P 0.43 0.95 3.1 To Underground Tank (UST-01) 
CP-2P.1 2P.1 0.10 0.88 0.7 To Underground Tank (UST-02) 
CP-2P.2 2P.2 0.11 0.83 0.7 To Underground Tank (UST-02) 
CP-2P.3 2P.3 0.18 0.77 1.1 To Underground Tank (UST-02) 
CP-2P.4 2P.4 0.01 0.95 0.1 To Underground Tank (UST-02) 
CP-2P.5 2P.5 0.25 0.95 1.8 To Underground Tank (UST-02) 

*Design storm is the 100-year event, with a time of concentration of 5-minutes.   
 

3.2. STORMWATER STORAGE REQUIREMENTS 
 

Pursuant to the City of Scottsdale (COS) Design Standards & Policies Manual (DS&PM) 2018, Section 
4-1.201.C.1.a, Page 185, “For sites that have not been previously developed, or portions of a site 
thereof, the 100-year, 2-hour storm event shall be retained on-site.”   
 

Pursuant to the COS DS&PM 2018, Section 4-1.201.C.2.b, “Retention of the first flush volume is 
encouraged, if the stormwater storage facility will be fully evacuated within 36 hours based on the 
requirements contained within Section 4.1-201(B)(2).”   

 

The development does not include street improvements at the perimeter of the property, thus 
retention of the 82nd Street half-street Is not required.  Table 4, below, provides the proposed 
retention summary for the project.  Refer to Appendix D for a more detailed retention analysis. 

 

Table 4: Retention Summary 
 

Major Basin Volume 
Required 

Volume 
Provided 

Volume 
Excess 

Notes* 

(ID) (Vr) (Vp) (Ve)    
  (ft3) (ft3) (ft3)   

1P 3,358 3,534 176 To Underground Tank (UST-01) 
2P 4,667 5,105 438 To Underground Tank (UST-02) 

TOTAL: 8,025 8,639 614 Vol. Prov. Exceeds Vol. Req. for the Site 
 

The calculated First Flush Volume for Drainage Area 1P is 740-cf.   
The calculated First Flush Volume for Drainage Area 2P is 1,029-cf.   
 

The calculated First Flush Volumes for both drainage areas are less than the 100-year, 2-hour volumes thus the 
underground tank systems, sized for the 100-year, 2-hour storm, accommodate the First Flush Volumes. 

 
3.2.1. STORMWATER DISPOSAL 

 

The use of drywells is required such that storm water dissipates within 36 hours at a minimum 
disposal rate of 0.1-cfs per second.  The number of drywells required for the project is 
summarized in Table 5.  Refer to Appendix D for these calculations and Appendix F for the 
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Preliminary Grading & Drainage Plan prepared JMC Engineering for the Key Essentials Hangar. 
 

Table 5: Disposal summary 
 

Retention 
Basin 

Volume 
Retained 

Design 
Disposal rate 

Number of 
Drywells 

(ID) (VR) (RI) (N) 
  (ft3) (ft3/s) (ft3/hr)   

UST-01 3,534 0.10 360.00 1 
UST-02 5,105 0.10 360.00 1 

The project meets City of Scottsdale and FCDMC retention and disposal standards. 
 

 Pursuant to Section 3.2 of this report, the calculated First Flush Volumes for both drainage areas are less 
than the 100-year, 2-hour volumes thus the drywells, quantified for the 100-year, 2-hour storm, are 
adequate to treat the First Flush Volumes as they are percolated. 

 
3.2.2. EMERGENCY OUTFALL 
 

Per Section 2.1 of this report, the west portion of existing site drains southwesterly to an 
existing retention basin located on the southerly adjacent property.  The remaining east portion 
of existing site drains southerly toward the driveway located on the southerly adjacent property. 
 

This project proposes to retain the entire 100-year, 2-hour storm event on-site.  For storm 
events exceeding the 100-year, 2-hour, the emergency outfall locations are as follows: 
 

 Drainage Area 1P emergency outfalls over proposed retaining wall to the existing retention 
basin within property to the south, as it does in the pre-development condition. 

 Drainage Area 2P emergency outfalls to the driveway within property to the south, as it 
does in the pre-development condition. 

 

All emergency outfalls are consistent with pre-development flow patterns. 
 
3.2.3. UNDERGROUND STORAGE TANK REQUIREMENTS 
 

All proposed underground storage tanks shall meet the City’s USST policy in Section 4-1.202 of 
the City’s Design Standards & Policies Manual (DSPM), which includes but is not limited to the 
following: 
 

a. The owner must dedicate a public drainage easement over the USST, with no major 
vegetation such as trees within the easement. At a minimum, the easement should extend at a 
projected slope of 1:1 from the bottom of the pipe.  
b. The USST must have at least a 75-year life, including the lining and coating. 
c. The USST must drain by gravity. 
d. Specify MAG supplemental standard detail 2554 for corrugated metal pipes. 
e. A minimum of two access points must be provided for each USST. 
f. An Operations and Maintenance (O&M) Manual must be prepared for the system prior to 
approval of final plans. 
g. Final plans must include signs at each end of the USST. 
h. A signed and notarized Ownership and Responsibility Statement must be provided prior to 
approval of final plans. 
i. Add the required warning signs 
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3.3. PROPOSED DRAINAGE STRUCTURES 
 

Several drainage structures will be required in order to convey the onsite flows through the project 
site to proposed retention basins.  These structures consist of grated catch basins, trench drains, 
curb opening inlets, and storm drains. Figure 5 depicts the local drainage structures together with 
the associated local contributing watersheds. 
 
Hydraulic calculations and sizing of all drainage infrastructure for the 100-year event shall be provided as part of 
the final engineering phase and Final Drainage Report. 

 
3.3.1. LOWEST FLOOR ELEVATION 

 

In order to ensure that the lowest finish floor elevation(s) are free from inundation during the 
100-year storm frequency event, the finished floor elevation of 1,511.00-ft (NAVD ’88 Datum) 
was selected such that it is above the high curb within the adjacent roadway, 14-inches above 
low curb (or the site outfall, whichever is greater). 
 
 The lowest floor elevation for the new Key Essentials Hanger is set at 1,511.00-ft which is 

0.16-ft or 1.92-inches above the high curb on 82nd Street at the northeast corner of the 
property (1,510.84-ft) 
 

 The lowest floor elevation for the new Key Essentials Hanger is set at 1,511.00-ft which is 
2.23-ft or 26.76-inches above the low curb on 82nd Street at the southeast corner of the 
property (1,508.77-ft) 

 

 The lowest floor elevation for the new Key Essentials Hanger is set at 1,511.00-ft which is 
3.67-ft or 44.04-inches above the site outfall at the southwest corner of the property 
(1,507.33-ft) 

 
3.4. PROJECT PHASING 

 

The project is proposed to be constructed as one phase. All proposed drainage infrastructure will be 
constructed as one phase. 

 
4.0   SPECIAL CONDITIONS 
 

There are no special conditions anticipated for this project. 
 
5.0   DATA ANALYSIS METHODS 
 

5.1.   HYDROLOGIC PROCEDURES 
 

The drainage scheme for this project was determined in accordance with the existing topographic 
and drainage features. The hydrologic analyses were done using the following methodologies and 
procedures: 
 

1. Proposed drainage improvements were designed consistent with The City of Scottsdale Design 
Standards and Policies Manual (2018) and the Drainage Design Manual for Maricopa County, 
Volumes I and II (DDM Vol. I and Vol. II). 
2. Pre-development and post-development flows for the 100-year event were determined using the 
Rational Method through the Drainage Design Management System (DDMSW) software, version 
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5.3.0, available from the Flood Control District of Maricopa County. In accordance with The City of 
Scottsdale Design Standards and Policies Manual (COS DSPM, 2018) the Rational Method was 
utilized because all watersheds are less than 160 acres.  Default runoff coefficients from the COS 
DSPM were utilized based on land use and cover type. 
 
3. Rainfall intensity for Rational Method calculations was determined from NOAA Atlas 14 for the 
site location by the DDMSW software. 
 
4. Precipitation values for retention calculations were determined from NOAA Atlas 14 for the site 
location. Refer to Appendix F for an excerpt of the NOAA Atlas 14. 

 
5. Figure 4.1-5 of the City of Scottsdale Design Standards and Policies Manual was utilized to 
determine runoff coefficients for the Rational Method. Per the referenced figure, desert landscaped 
areas and pavement/rooftop areas corresponded to a runoff coefficient of 0.45 and 0.95 for the 
100-year storm event, respectively.  
 
5.2.   HYDRAULIC PROCEDURES 

 

Hydraulic calculations and sizing of all drainage infrastructure for the 100-year event shall be provided as part of 
the final engineering phase and Final Drainage Report. 
 

1. Inlets are sized using the weir equation (weir coefficient (C) = 3.0), assuming a clogging factor of 
0.5 for grated inlets and trench drains, 0.25 for curb opening inlets, and with the constraint that 
the maximum allowable depth of ponded water within a parking lot is 0.5-ft.  

 

2. Storm drain analysis is performed using the Bentley’s StormCAD Connect Edition 10.03.  
Tailwater elevations are set at the top elevation of proposed underground tanks. 

 
5.3. STORMWATER STORAGE CALCULATIONS 
 

1. Required stormwater storage volumes (retention) are calculated in accordance with Section 4-
1.807 of The City of Scottsdale Design Standards and Policies Manual (2018). 

 

2. The retention required for the site is the 100-year, 2-hour storm volume and the First Flush 
Volume, whichever is greater.  The calculated First Flush Volumes are less than the calculated 
100-year, 2-hour volumes thus retention provided as sized for the 100-year, 2-hour storm also 
accommodates the First Flush Volume. 
 

3. Disposal of the 100-year, 2-hour storm volume (and the first flush volume) shall occur within 36-
hours with a design disposal rate of 0.1-cfs via a dual chamber drywell system. 

 
6.0   STORMWATER QUALITY 
 

Pursuant to the COS DP&SM 2018, Section 4-1.401.B, “Stormwater runoff from construction sites can 
include pollutants such as phosphorous, nitrogen, pesticides, petroleum derivatives, construction 
chemicals, solid wastes and sediment that adversely affect water quality. Compliance with the 
Construction General Permit will help prevent these pollutants from entering washes, lakes, other 
surface waters and the city’s SD system.”  As such, project sites with disturbance areas that exceed 1-
acre are required to submit a Notice of Intent (NOI) application and a Storm Water Pollution Prevention 
Plan (SWPPP) to the Arizona Department of Environmental Quality (ADEQ). 



Key Essentials Hangar 
Preliminary Drainage Report 

 
     8                                                               MARCH 2023 
          

S:\Shared Folders\JMCProjects\0140-Key Essentials Hangar Scottsdale\Admin\Reports\Preliminary Drainage Report\0140-Preliminary Drainage Report_2023-03.docx 

The operators must keep a copy of the SWPPP on site. In addition to ADEQ enforcement, the City may 
enforce stormwater management requirements, through inspections, responding to complaints and 
other means. 
 

After ADEQ approval, the operator must include 2 copies of the approved NOI and SWPPP with 
improvement plan submittal to the City. 
 

Once construction is completed, as defined in the Construction General Permit, the operators must send 
a Notice of Termination (NOT) to ADEQ and the City. 
 

Project disturbance area is 1.08-acres which warrants the SWPPP and NOI application to ADEQ.  This is a 
Preliminary Drainage Report.  The required NOI application, certification, and SWPPP shall be provided as part of 
the Final Engineering phase and within the Final Drainage Report (COS DP&SM 2018, Appendix 4-1A.E.2, Page 
213). 
 
7.0   CONCLUSIONS 
 

 This is a Preliminary Drainage Report. 
 The proposed project is designed in conformance with FCDMC Hydrology and Hydraulics Drainage 

Design Manuals 2018. 
 Two (2) underground storage tanks are proposed to retain the 100-year, 2-hour onsite runoff for the 

site. 
 The First Flush Volume required for all drainage areas are less than the calculated 100-year, 2-hour 

volumes for the site, thus the two (2) underground storage tanks are sufficiently sized to 
accommodate the First Flush Volume in addition to the 100-year, 2-hour onsite runoff for the site. 

 Proposed conveyance infrastructure shall be designed to convey the onsite 100-year storm event.   
 Peak Discharges have been calculated using the Rational Method. 
 At a minimum, finished floors will be designed to be 14-inches above the lowest adjacent top of 

curb elevation or the lowest drainage outfall and designed to be above the highest adjacent top of 
curb elevation or the adjacent roadway crown, perpendicular to the property. 

 The project disturbance area (1.08-acres) exceeds 1 -acre and is subject to a NOI application and 
SWPPP review through ADEQ and the City of Scottsdale.  A SWPPP and NOI certificate shall be 
provided as part of Final Engineering within the Final Drainage Report. 

 On-going maintenance is required to ensure the proposed drainage system performs as designed. 
Maintenance of private storm drain systems is the responsibility of private parties. 
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8.0   ENGINEER’S STATEMENT 
 
The drainage design concept presented in this Preliminary Drainage Report assures that drainage 
affecting the project will be handled in a manner that does not conflict with any federal, state, and/or 
county regulations intended to protect adjacent properties and/or the project itself from adverse 
impacts during design storm events specified in the current regulations. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Disclaimer – Any deviations from the drainage scheme and hydraulic design presented herein, or any 
variations in climatic or watershed conditions may affect the functionality and other hydrologic or 
hydraulic characteristics of this project and nullify the results presented herein. 
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APPENDIX A: Figures & Exhibits 
 

1. Figure 2 – Aerial Exhibit 
2. Figure 3 – FEMA Firmette 
3. Figure 4 – Existing Conditions Drainage Exhibit 
4. Figure 5 – Post-Development Drainage Exhibit 
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Call 811 or click Arizona811.com
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Scottsdale, Arizona
16060 N. 82nd Street

KEY ESSENTIALS HANGAR
Existing Drainage Exhibit

FIGURE NO. 4: 
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working days before you begin excavation

Contact Arizona 811 at least two full

Call 811 or click Arizona811.com
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Scottsdale, Arizona
16060 N. 82nd Street

KEY ESSENTIALS HANGAR
Proposed Drainage Exhibit

FIGURE NO. 5: 

 SUMMARY RETENTIONROPOSED CONDITIONP
MAJOR VOLUME VOLUME VOLUME

NOTES
BASIN REQUIRED PROVIDED EXCESS
(ID) (VR) (VP) (VE)

(cf) (cf) (cf)
1P 3,358 3,534 176 Conveyed to Underground Tank UST-01
2P 4,667 5,105 438 Conveyed to Underground Tank UST-02
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APPENDIX B: Hydrologic Analysis 
 

1. DDMSW Software (FCDMC) Output Results 
 

 
 
 
 
 
 
 
 
 
 



Key Essentials Hangar 11/10/2022
JMC JOB NO. 0140

RUNOFF COEFFICIENT
Drainage Design Manual for Maricopa County, Volume II - Hydraulics .  August 15, 2013.  
Section 4.6, "Design Example," Equation 2.3.2.

Cw Weighted Runoff Coefficient
Ai Area of Subbasin, square feet
Ci Runoff Coefficient for Subbasin, (as determined by:

City of Scottsdale Design Standards & Policies Manual 2018,  Figure 4-1.5)

DRAINAGE LAND USE RUNOFF SUBBASIN

AREA COEFFICIENT AREA
(ID) (C) (A) (CA) (CW)

(100-YR) (ft2) (ft2)
Desert Landscaping 0.45 27,025 12,161 0.45
Paved streets, Rooftops 0.95 4,258 4,045 0.95

1E 31,283 16,206 0.52
Desert Landscaping 0.45 13,304 5,987 0.45
Paved streets, Rooftops 0.95 2,454 2,332 0.95

2E 15,758 8,318 0.53
Desert Landscaping 0.45 5 2 0.45
Paved streets, Rooftops 0.95 18,680 17,746 0.95

1P 18,685 17,748 0.95
Desert Landscaping 0.45 601 270 0.45
Paved streets, Rooftops 0.95 3,566 3,388 0.95

2P.1 4,167 3,658 0.88
Desert Landscaping 0.45 1,210 545 0.45
Paved streets, Rooftops 0.95 3,669 3,486 0.95

2P.2 4,879 4,030 0.83
Desert Landscaping 0.45 2,800 1,260 0.45
Paved streets, Rooftops 0.95 4,919 4,673 0.95

2P.3 7,719 5,933 0.77
Desert Landscaping 0.45 0 0 0.00
Paved streets, Rooftops 0.95 544 517 0.95

2P.4 544 517 0.95
Desert Landscaping 0.45 0 0 0.00
Paved streets, Rooftops 0.95 11,047 10,495 0.95

2P.5 11,047 10,495 0.95

WEIGHTED RUNOFF 
COEFFICIENT

City of Scottsdale, AZ

2E

2P.5

1E

2P.3

2P.1

2P.2

2P.4

1P

𝐶ௐ =  
𝐴ଵ𝐶ଵ + 𝐴ଶ𝐶ଶ + ⋯ + 𝐴௡ାଵ𝐶௡ାଵ

𝐴ଵ + 𝐴ଶ + ⋯ +𝐴௡ାଵ
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Flood Control District of Maricopa County
Drainage Design Management System

PROJECT DEFAULTS

City of ScottsdaleLocation
Flood Control District of Maricopa County

FCDMCLand Use Agency
NOAA14Rainfall

Roads Agency

Project

0140Reference
Title Key Essentials Hangar

Agency

Project Defaults

Model Rational

 Comments

MCDOT
Inlets Agency MAG

(ProjectDefaultsRational.rpt - Version: 6.0.5)
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Duration

Flood Control District of Maricopa County
Drainage Design Management System

NOAA 14 RAINFALL DATA
Project Reference: 0140

2 Yr 5 Yr 10 Yr 25 Yr 50 Yr 100 Yr 200 Yr 500 Yr 1000 Yr

DEFAULT
5 Min

10 Min
15 Min
30 Min
1 Hour
2 Hour
3 Hour
6 Hour

12 Hour
24 Hour

0.383
0.475
0.640
0.792
0.918
1.009
1.198
1.341
1.577

0.252 0.339
0.516
0.640
0.862
1.067
1.220
1.316
1.529
1.692
2.032

0.407
0.619
0.767
1.033
1.279
1.452
1.561
1.794
1.966
2.394

0.498
0.757
0.939
1.265
1.565
1.770
1.903
2.152
2.337
2.902

0.567
0.863
1.070
1.441
1.783
2.009
2.177
2.431
2.621
3.303

0.639
0.973
1.206
1.624
2.010
2.256
2.459
2.723
2.916
3.722

0.710
1.080
1.339
1.803
2.232
2.504
2.757
3.022
3.213
4.156

0.807
1.228
1.523
2.051
2.538
2.840
3.163
3.424
3.609
4.759

0.881
1.340
1.661
2.237
2.769
3.100
3.488
3.741
3.917
5.238

(Noaa14Rainfall.rpt - Version: 6.0.5)
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Land Use Code Area 
(acres)

Area 
(%)

Sub 
Basin

Flood Control District of Maricopa County
Drainage Design Management System

LAND USE
Project Reference: 0140

2 Year 5 Year 10 Year 25 Year 50 Year 100 Year

Runoff Coefficient CKb Description

Major Basin ID: 01
900 0.72 100.01E 0.41 0.41 0.41 0.46 0.50 0.52* * * * * *0.041 Vacant (Existing land use database only)

0.720 100.0

620 0.43 100.01P 0.76 0.76 0.76 0.84 0.91 0.95* * * * * *0.042 Airports (Includes public use airports)

0.430 100.0

900 0.36 100.02E 0.42 0.42 0.42 0.46 0.51 0.53* * * * * *0.043 Vacant (Existing land use database only)

0.360 100.0

620 0.10 100.02P.1 0.70 0.70 0.70 0.77 0.84 0.88* * * * * *0.046 Airports (Includes public use airports)

0.100 100.0

620 0.11 100.02P.2 0.66 0.66 0.66 0.73 0.79 0.83* * * * * *0.046 Airports (Includes public use airports)

0.110 100.0

620 0.18 100.02P.3 0.61 0.61 0.61 0.68 0.74 0.77* * * * * *0.045 Airports (Includes public use airports)

0.180 100.0

620 0.01 100.02P.4 0.76 0.76 0.76 0.84 0.91 0.95* * * * * *0.053 Airports (Includes public use airports)

0.010 100.0

620 0.25 100.02P.5 0.76 0.76 0.76 0.84 0.91 0.95* * * * * *0.044 Airports (Includes public use airports)

0.250 100.0

(stLuDatRat.rpt - Version: 6.0.5)* Non default value



2 Year 5 Year 10 Year 25 Year 50 Year 100 YearSlope 
(ft/mi)

Length 
(ft)

Area
(acres)

ID

Flood Control District of Maricopa County
Drainage Design Management System

SUB BASINS
Project Reference: 0140 1/26/2023Page 1

Sub Basin Data Sub Basin Hydrology Summary

USGE DSGE Kb

Major Basin ID: 01

1E 0.7 0.9 1.2 1.5 2.0 2.4 2.8

0.41 0.41 0.41 0.46 0.50 0.52

0.30 0.30 0.30 0.33 0.36 0.37

3.02 4.07 4.88 5.98 6.80 7.67

Q (cfs)
C

CA (ac)

i (in/hr)

1,511.30 1,504.50299 0.041

5 5 5 5 5 5Tc (min)

120.1

0.0230 0.0305 0.0363 0.0487 0.0603 0.0696Volume (ac-ft)

2E 0.4 0.5 0.6 0.7 1.0 1.2 1.5

0.42 0.42 0.42 0.46 0.51 0.53

0.15 0.15 0.15 0.17 0.18 0.19

3.02 4.07 4.88 5.98 6.80 7.67

Q (cfs)

C

CA (ac)

i (in/hr)

1,511.30 1,507.00232 0.043

5 5 5 5 5 5Tc (min)

97.9

0.0115 0.0153 0.0182 0.0251 0.0301 0.0357Volume (ac-ft)

1P 0.4 1.0 1.3 1.6 2.2 2.7 3.1

0.76 0.76 0.76 0.84 0.91 0.95

0.33 0.33 0.33 0.36 0.39 0.41

3.02 4.07 4.88 5.98 6.80 7.67

Q (cfs)

C

CA (ac)

i (in/hr)

1,510.50 1,507.80114 0.042

5 5 5 5 5 5Tc (min)

125.1

0.0252 0.0336 0.0399 0.0531 0.0653 0.0771Volume (ac-ft)

2P.1 0.1 0.2 0.3 0.3 0.5 0.5 0.7
0.70 0.70 0.70 0.77 0.84 0.88

0.07 0.07 0.07 0.08 0.08 0.09

3.02 4.07 4.88 5.98 6.80 7.67

Q (cfs)

C

CA (ac)

i (in/hr)

1,511.00 1,510.3038 0.046

5 5 5 5 5 5Tc (min)

97.3

0.0054 0.0071 0.0085 0.0118 0.0134 0.0169Volume (ac-ft)

2P.2 0.1 0.2 0.3 0.3 0.5 0.6 0.7

0.66 0.66 0.66 0.73 0.79 0.83

Q (cfs)
C

1,511.30 1,510.3081 0.04665.2

* Non default value (stSubBasRat.rpt - Version: 6.0.5)



2 Year 5 Year 10 Year 25 Year 50 Year 100 YearSlope 
(ft/mi)

Length 
(ft)

Area
(acres)

ID

Flood Control District of Maricopa County
Drainage Design Management System

SUB BASINS
Project Reference: 0140 1/26/2023Page 2

Sub Basin Data Sub Basin Hydrology Summary

USGE DSGE Kb

Major Basin ID: 01

0.07 0.07 0.07 0.08 0.09 0.09

3.02 4.07 4.88 5.98 6.80 7.67

CA (ac)

i (in/hr)
5 5 5 5 5 5Tc (min)

0.0054 0.0071 0.0085 0.0118 0.0151 0.0169Volume (ac-ft)

2P.3 0.2 0.3 0.4 0.5 0.7 0.9 1.1

0.61 0.61 0.61 0.68 0.74 0.77

0.11 0.11 0.11 0.12 0.13 0.14

3.02 4.07 4.88 5.98 6.80 7.67

Q (cfs)

C

CA (ac)

i (in/hr)

1,511.00 1,506.10124 0.045

5 5 5 5 5 5Tc (min)

208.6

0.0084 0.0112 0.0133 0.0177 0.0218 0.0263Volume (ac-ft)

2P.4 - - - - 0.1 0.1 0.1
0.76 0.76 0.76 0.84 0.91 0.95

0.01 0.01 0.01 0.01 0.01 0.01

3.02 4.07 4.88 5.98 6.80 7.67

Q (cfs)

C

CA (ac)

i (in/hr)

1.70 1.0033 0.053

5 5 5 5 5 5Tc (min)

112.0

0.0008 0.0010 0.0012 0.0015 0.0017 0.0019Volume (ac-ft)

2P.5 0.3 0.6 0.8 0.9 1.3 1.6 1.8

0.76 0.76 0.76 0.84 0.91 0.95

0.19 0.19 0.19 0.21 0.23 0.24

3.02 4.07 4.88 5.98 6.80 7.67

Q (cfs)
C

CA (ac)

i (in/hr)

3.60 1.00124 0.044

5 5 5 5 5 5Tc (min)

110.7

0.0145 0.0193 0.0230 0.0310 0.0385 0.0451Volume (ac-ft)

* Non default value (stSubBasRat.rpt - Version: 6.0.5)
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APPENDIX C: Hydraulic Calculations 
 

1. Inlet Sizing Calculations 
2. StormCAD Software Output Results 
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Hydraulic calculations and sizing of all drainage infrastructure for the 100-year event shall be provided 
as part of the final engineering phase and Final Drainage Report. 
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APPENDIX D: Retention Analysis 
 

 











3/9/2023
JMC JOB NO. 0140

DRAINAGE VOLUME VOLUME VOLUME
AREA REQUIRED PROVIDED EXCESS
(ID) (Vr) (Vp) (ID)

(ft3) (ft3) (ft3)
1P 3,358 3,534 176 To Underground Tank (UST-01)
2P 4,667 5,105 438 To Underground Tank (UST-02)

All volume provided exceeds volume required.
Retention is for the 100-year, 2-hour storm event.

First Flush Volume for Drainage Area 1P is: 740 ft3   < 100-yr, 2-hr volume
First Flush Volume for Drainage Area 2P is: 1,029 ft3   < 100-yr, 2-hr volume

Key Essentials Hangar
City of Scottsdale, AZ

RETENTION SUMMARY

NOTES



3/9/2023
JMC JOB NO. 0140

Pursuant to the City of Scottsdale Design Standards & Policies Manual 2018 , Section 4-1.201.C.1.a, Page 185
"For sites that have not been previously developed, or portions of a site thereof, the standard formula for 
determining the required stormwater storage runoff volume is shown below:"

Vr Required storage volume, cubic feet
C Runoff Coefficient, (per Figure 4-1.5 of the DPSM 2018, page 203)
R Precipitation amount = the depth of the 100-year, 2-hour rainfall from NOAA website, inches
A Area, square feet

DRAINAGE RUNOFF RAINFALL
AREA COEFFICIENT DEPTH
(ID) (C) (P)

(in) (ft2) (acres) (ft3) (acre-ft)
1P 0.95 2.27 18,685 0.43 3,358 0.0771 To Underground Tank (UST-01)
2P 0.87 2.27 28,356 0.65 4,667 0.1071 To Underground Tank (UST-02)

(V)

VOLUME REQUIRED (100-YR, 2-HR)

Key Essentials Hangar
City of Scottsdale, AZ

SUBBASIN AREA

(A)

VOLUME REQUIRED
NOTES:

𝑉௥ = 𝐶
𝑅

12
𝐴



 City of Scottsdale Design Standards & Policies Manual 2018, Section 4-1.201.C.2.a, Page 186:

VFF Minimum First Flush volume in ac-ft
C Weighted average runoff coefficient for the disturbed area of the proposed development
P Precipitation depth of 0.5 inches
A Area of project site in acres

MAJOR RUNOFF RAINFALL
BASIN COEFFICIENT DEPTH

(ID) (C) (P)
(in) (ft2) (acres) (ft3) (acre-ft)

1P 0.95 0.50 18,685 0.4289 740 0.0170
2P 0.87 0.50 28,356 0.6510 1,029 0.0236

MAJOR BASIN AREA VOLUME REQUIRED

(A) (V)

Key Essentials Hangar 3/9/2023
City of Scottsdale, AZ JMC JOB NO. 0140

VOLUME REQUIRED (FIRST FLUSH)

𝑉ிி = 𝐶
𝑃

12
𝐴



Key Essentials Hangar 3/9/2023
JMC JOB NO. 0140

RUNOFF COEFFICIENT
Drainage Design Manual for Maricopa County, Volume II - Hydraulics .  August 15, 2013.  
Section 4.6, "Design Example," Equation 2.3.2.

Cw Weighted Runoff Coefficient
Ai Area of Subbasin, square feet
Ci Runoff Coefficient for Subbasin, (as determined by:

City of Scottsdale Design Standards & Policies Manual 2018,  Figure 4-1.5)

DRAINAGE LAND USE RUNOFF SUBBASIN

AREA COEFFICIENT AREA
(ID) (C) (A) (CA) (CW)

(100-YR) (ft2) (ft2)
Desert Landscaping 0.45 0 0 0.00
Paved streets, Rooftops 0.95 18,685 17,751 0.95

1P 18,685 17,751 0.95
Desert Landscaping 0.45 4,530 2,039 0.45
Paved streets, Rooftops 0.95 23,826 22,635 0.95

2P 28,356 24,673 0.87

WEIGHTED RUNOFF 
COEFFICIENT

City of Scottsdale, AZ

1P

2P

𝐶ௐ =  
𝐴ଵ𝐶ଵ + 𝐴ଶ𝐶ଶ + ⋯ + 𝐴௡ାଵ𝐶௡ାଵ

𝐴ଵ + 𝐴ଶ + ⋯ +𝐴௡ାଵ



JMC JOB NO. 0140

V Underground Storage Tank Volume
D Diameter of Storage Tank
L Length of Tank

UST-02

(ft3)

RETENTION
BASIN

(ID)
(ft)

VOLUME
(V)

LENGTH
OF TANK

(L)

Key Essentials Hangar

65

3/9/2023
City of Scottsdale, AZ

UNDERGROUND STORAGE VOLUME

5,105 0.117210

DIAMETER

(D)
(ft) (ac-ft)

UNDERGROUND STORAGE

UST-01 10 45 3,534 0.0811

𝑉 =  𝜋
𝐷

2

ଶ

𝐿



3/9/2023
JMC JOB NO. 0140

NUMBER OF DRYWELLS REQUIRED
Pursuant to the City of Scottsdale Design Standards & Policies Manual 2018, Section 4-1.201.B.3,

Drainage Design Manual for Maricopa County, Volume II - Hydraulics .  August 15, 2013.  

N Minimum Number of Injection Wells Required
VR Volume Retained in the Retention/Detention Basin in cubic feet
RI Approved Discharge Rate per Well in cubic feet per second

Drain Time 36 hours

RETENTION VOLUME DESIGN NUMBER OF
BASIN RETAINED DISPOSAL RATE DRYWELLS

(ID) (VR) (RI) (N)

(ft3) (ft3/s) (ft3/hr)

UST-01 3,534 0.10 360.00 1
UST-02 5,105 0.10 360.00 1

Key Essentials Hangar
Maricopa County

"The accepted design disposal rate for a dry well should not be less than 0.1 cfs per well" (Page 9-18)
" Retention basins shall be drained within 36 hours following the storm" (Page 10-2) 

"A retention basin utilizing dry wells for the dissipation of stormwater may be permitted, subject to
stormwater staff approval if: A dual-chamber system is designed to minimize sedimentation."

𝑁 =  
𝑉ோ

36𝑅ூ
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APPENDIX E: Warning & Disclaimer of 
Liability 

 
 
 
 
 
 
 
 
 
 



DESIGN STANDARDS & POLICIES MANUAL  PAGE 1 of 1 
Ci ty  o f  Sco t t sda le  –  Ju ly  2006

Appendix 4-C

Warning and Disclaimer of Liability

The Drainage and Floodplain Regulations and Ordinances of the City of Scottsdale are 
intended to “minimize the occurrence of losses, hazards and conditions adversely affecting 
the public health, safety and general welfare which might result from flooding caused by the 
surface runoff of rainfall” (Scottsdale Revised Code §37-16). 

As defined in S.R.C. §37-17, a flood plain or “Special flood hazard area means an area 
having flood and/or flood related erosion hazards as shown on a FHBM or FIRM as zone A, 
AO, A1-30, AE, A99, AH, or E, and those areas identified as such by the floodplain 
administrator, delineated in accordance with subsection 37-18(b) and adopted by the 
floodplain board.” It is possible that a property could be inundated by greater frequency flood 
events or by a flood greater in magnitude than a 100-year flood. Additionally, much of the 
Scottsdale area is a dynamic flood area; that is, the floodplains may shift from one location to 
another, over time, due to natural processes. 

WARNING AND DISCLAIMER OF LIABILITY PURSUANT TO S.R.C §37-22  
“The degree of flood protection provided by the requirements in this article is considered 
reasonable for regulatory purposes and is based on scientific and engineering 
considerations. Floods larger than the base flood can and will occur on rare occasions. 
Floodwater heights may be increased by manmade or natural causes. This article (Chapter 
37, Article II) shall not create liability on the part of the city, any officer or employee thereof, 
or the federal government for any flood damages that result from reliance on this article or 
any administrative decision lawfully made thereunder.” 

Compliance with Drainage and Floodplain Regulations and Ordinances does not insure 
complete protection from flooding. The Floodplain Regulations and Ordinances meet 
established local and federal standards for floodplain management, but neither this review 
nor the Regulations and Ordinances take into account such flood related problems as natural 
erosion, streambed meander or man-made obstructions and diversions, all of which may 
have an adverse affect in the event of a flood. You are advised to consult your own engineer 
or other expert regarding these considerations. 

I have read and understand the above. If I am an agent for an owner I have made the owner 
aware of and explained this disclaimer. 

_____________       ______________________________         ______________ 
 Plan Check No.            Owner or Agent                  Date 
908-PA-2022 11/16/2022



GRADING & DRAINAGE APPENDIX 4-1C 

GRADING & DRAINAGE LANGUAGE 

Design Standards & Policies Manual Page 219 

City of Scottsdale - 2018  
 

WARNING AND DISCLAIMER OF LIABILITY 
The City’s Stormwater and Floodplain Management Ordinance is intended to 
minimize the occurrence of losses, hazards and conditions adversely affecting the 
public health, safety and general welfare which might result from flooding. 
The Stormwater and Floodplain Management Ordinance identifies floodplains, 
floodways, flood fringes and special flood hazard areas. However, a property outside 
these areas could be inundated by floods. Also, much of the city is a dynamic flood 
area; floodways, floodplains, flood fringes and special flood hazard areas may shift 
from one location to another, over time, due to natural processes. 

WARNING AND DISCLAIMER OF LIABILITY 
The flood protection provided by the Stormwater and Floodplain Management 
Ordinance is considered reasonable for regulatory purposes and is based on 
scientific and engineering considerations. Floods larger than the base flood can 
and will occur on rare occasions. Floodwater heights may be increased by 
constructed or natural causes. The Stormwater and Floodplain Management 
Ordinance does not create liability on the part of the city, any officer or 
employee thereof, or the federal, state or county government for any flood 
damages that result from reliance on the Ordinance or any administrative 
decision lawfully made thereunder. 
Compliance with the Stormwater and Floodplain Management Ordinance does 
not ensure complete protection from flooding. Flood-related problems such as 
natural erosion, streambed meander, or constructed obstructions and diversions 
may occur and have an adverse effect in the event of a flood. You are advised to 
consult your own engineer or other expert regarding these considerations. 

I have read and understand the above. 
 
 
 
Plan Check # Owner Date 

 

908-PA-2022 11/16/2022
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APPENDIX F: Reference Documentation 
 

1. Preliminary Grading & Drainage Plans, prepared by JMC dated March 2023 
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LEGAL DESCRIPTION:

ARIZONA

MERIDIAN, MARICOPA COUNTY, 

AND SALT RIVER BASE AND 

NORTH, RANGE 4 EAST OF THE GILA 

QUARTER OF SECTION 1, TOWNSHIP 3 

A PORTION OF THE SOUTHWEST 

APN NUMBERS:

ADDRESS:

215-48-005R

ARCHITECT:

EMAIL: JSSZAFRAN@DPAARCHITECTS.COM

CONTACT: JOHN S. SZAFRAN

SCOTTSDALE, AZ 85251

3719 N 75TH STREET, SUITE 105

DPA ARCHITECTS, INC

BENCHMARK:

1%

PROPOSED PAVEMENT ELEVATION

PROPOSED TOP OF CURB ELEVATION

LEGEND:

X

PROPOSED CONCRETE ELEVATION

DIRECTION OF FLOW & SLOPE

FINISH FLOOR ELEVATIONFF=XX.XX

P=XX.XX

TC=XX.XX

G=XX.XX

C=XX.XX

GB
GRADE BREAK

FL=XX.XX PROPOSED FLOWLINE ELEVATION

PROPOSED GUTTER ELEVATION

PROPERTY LINE

ROADWAY CENTERLINE

SAWCUT LINE

SETBACK LINE

EASEMENT

NO. PARKING SPACES

HANDICAP PARKING

CONCRETE

EXISTING FIRE HYDRANT

EXISTING SEWER MANHOLE

EXISTING WATER LINE

EXISTING SEWER LINE

EXISTING ELECTRIC LINE

EXISTING GAS LINE

SCOTTSDALE, AZ 85260

16060 N 82ND ST

1/4 S1 2005 RLS 21782".

COUNTY AL CAP FL STAMPED "T3N R4E R5E 

DESCRIBED AS A SET 5/8" RB W/ 2" MARICOPA 

ONLINE. THE BENCHMARK MONUMENT IS 

THE MCDOT SURVEY DATA SHEET AVAILABLE 

ELEVATION OF 1523.687, NAVD88 DATUM PER 

GDACS POINT NUMBER 26006-Z1 HAVING AN 

EAST QUARTER CORNER OF SECTION 1, BEING 

299, PAGE 20, M.C.R.

DEDICATION, RECORDED IN BOOK 

STREET, USING A BEARING OF 

THE MONUMENT LINE OF 83RD 

BASIS OF BEARING:

200 40

SCALE 1" =20'

60

ENGINEER:

CONTACT: JOSEPH M. CIRONE, P.E.

PHONE: (602) 374-4148

EMAIL: JCIRONE@JMC-ENG.COM

PHOENIX, AZ 85020

7315 N 16TH STREET, SUITE 101

JMC ENGINEERING, PLLC 
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1' VEHICLE NON 

4GROUP BUILDING LLC

2020-1078003, M.C.R.

APN: 215-48-005

LOT 35 (R9)
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2021-0197738, M.C.R.
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2014-0055751, M.C.R.
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BROS AND ASSOCIATES LLC

1998-1013612, M.C.R.
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MAKES CENTS LLC
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REVISIONS

working days before you begin excavation

Contact Arizona 811 at least two full

Call 811 or click Arizona811.com
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