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1.0   INTRODUCTION 

This Preliminary Drainage Report has been prepared under a contract from Platinum 
Construction, Owner/Developer of the Platinum Storage site. The purpose of this report is to 
provide a drainage analysis, required by the City of Scottsdale, to support this development. 
Preparations of this report has been done in accordance with the procedures detailed in the City of 
Scottsdale Design Standards and Policies Manual (Reference 1). 

This development is located at the southwest corner of Princess Drive and Pima Road. The 
site is specifically located in the Southeast Quarter of Section 36, Township 4 North, Range 4 East 
of The Gila and Salt River Base and Meridian, Maricopa County, Arizona. Figure 1 in Appendix 
A illustrates the location of the project site in relation to the City of Scottsdale street system.  

On-site improvements include a new storage building with associated parking, utilities, 
drainage facilities and landscaped areas.  The proposed site is bound by Princess Drive to the north, 
Pima Road to the east, and the Princess Medical Center facilities to the south and west. Access to 
the site will be provided by existing driveways located on Princess Drive and Pima Road.   

 
2.0 EXISTING DRAINAGE CONDITIONS 

In its current condition, the subject lot lies within a partially developed parcel within The 
Princess Medical Center. The existing terrain includes natural vegetation such as shrubs and short 
grass. The project site drains primarily from the northeast to the southwest at an average slope of 
2%. See the Conceptual Grading and Drainage Plan located in the back pocket of this report for 
reference. 
  
2.1 FEMA FLOOD CLASSIFICATION 

The current FEMA Flood Insurance Rate Map (FIRM) for this area, map number 
04013C1320L (Revision date October 16, 2013), shows the entire project is in shaded flood Zone 
AO. Shaded Zone AO is defined as, “Flood depths of 1 to 3 feet (usually sheet flow on sloping 
terrain); average depths determined. For areas of alluvial fan flooding, velocities also determined.” 
The Flood depth specified by FEMA for this area is 1 foot with velocities of 3 fps. A copy of the 
current FIRM Panel is provided in Appendix A, Figure 2.  
 
2.2 ONSITE DRAINAGE CONDITIONS 

The Princess Medical Center has existing drainage infrastructure which includes catch basins, 
storm drain pipe, drainage channels and regional retention. The stormwater runoff is collected 
from landscape and pavement areas via sheet flow and directed to existing catch basins and storm 
drain piping, outletting into the existing drainage channel located along Anderson Drive to the 
south of the project site. This channel drains to the west and into an existing retention basin located 
within the T.P.C. Scottsdale Golf Course.  Retention volume for the existing Princess Medical 
Center development is all provided within the T.P.C. Scottsdale Golf Course. 
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2.3 OFFSITE DRAINAGE CONDITIONS 

This project falls within the Pinnacle Peak South Area Drainage Master Study. The scope of 
the study includes the use of two separate hydrologic methods to evaluate the entire project area. 
A HEC-1 evaluation/analysis was performed on the eastern portion of the watershed, covering an 
area of approximately 18 square miles. The HEC-1 model was divided into to two models covering 
the south and north portions of the McDowell Mountains and the Reata Pass Wash watershed. A 
FLO-2D evaluation/analysis was performed on the western portion of the watershed, considered 
to be much more distributary in nature and requiring more detail. This analysis covers the area 
from the base of the McDowell Mountains (Thompson Peak Parkway) to Scottsdale Road from 
Jomax Road to the Reach 11 Dikes. According to the FLO-2D model, the Average flow across the 
site is 150.59 cfs. This was found by drawing orthogonal cross sections across the FLO-2D model 
and adding up the cells to estimate the flows. FLO-2D Sections and a Summary Table of results 
are included in back pocket of this report.  
 
3.0  PROPOSED DRAINAGE CONCEPT 

The proposed drainage concept is presented in three parts: on-site drainage conveyance, off-
site drainage conveyance, and storm water retention. These three sections make up sections 3.1, 
3.2 and 3.3 respectively.  
 
3.1  ON-SITE DRAINAGE CONVEYANCE  

Pursuant to the Princess Medical Center Drainage Report, Section III (Appendix D), the on-
site storm water runoff for this project will be conveyed via overland flow into existing catch 
basins, outletting into an existing drainage channel along Anderson Drive to the south of the project 
site. This channel drains to the west and into an existing retention basin located within the T.P.C. 
Scottsdale Golf Course. See the Conceptual Grading and Drainage Plan located in the back pocket 
of this report for more information. 
 
3.2  OFF-SITE DRAINAGE CONVEYANCE  

According to the FLO-2D model, approximately 150.59 CFS enters the site from the northeast 
corner at the intersection of Pima Road and Princess Drive. However, the FLO-2D model does not 
take into account any of the existing curbs in the intersection. Using the existing topography of the 
site and FlowMaster by Haestad Methods, approximately 34.34 CFS of the total 150.59 CFS is 
diverted by Pima Road and 62.47 CFS of the total 150.59 CFS is diverted by Princess Drive. 
Average sections and flows used for the FlowMaster calculations can be found in the FLO-2D 
Sections exhibit in the back pocket. See Appendix B, Drainage Calculations, for results of the 
FlowMaster calculations in addition to the below assumptions for the program: 

• Existing slopes and elevations were used for the model. 

• Street capacity flows were determined by the depth of the FlowMaster results, I.E. 
roads reached the maximum capacity once the depth of flow exceeded the depth of the 
curb and adjacent sidewalk. 

lcastro
Date



 
 

  HUNTER  
ENGINEERING 

 

Given the street capacity flows of 34.34 CFS for Pima Road and 62.47 CFS for Princess Drive, 
only 53.78 CFS actually reaches the site. Once onsite, flows fan out and bypass the existing 
building to the southwest of the site. Additional sections and average flow rates around the existing 
building were calculated according to the FLO-2D model, see the FLO-2D Sections exhibit in the 
back pocket of this report. According to the model, an average of 48.80 CFS bypasses the existing 
building to the west and an average of 112.73 CFS bypasses the existing building to the east. 

Since the FLO-2D model does not take into account the existing curbs or street capacity for 
Pima Road or Princess Drive, average flow rates around the existing buildings were calculated as 
a proportion of the total flow coming on to the site. Therefore, approximately 30% of the flow (or 
16.13 CFS) bypass the existing building to the west and approximately 70% of the flow (or 37.65 
CFS) bypass the existing building to the east. 

Offsite flows will be diverted around the proposed building and maintain the existing flow 
patterns of the site. Refer to the FLO-2D Proportional Sections exhibit in the back pocket of this 
report showing how the building will proportionally split the offsite flows in a similar fashion to 
existing. Sections were taken of the west and east sides of the existing building to demonstrate that 
this project will not adversely impact the existing building. According to the FlowMaster results 
located in Appendix B, approximately 23 CFS at a flow depth of 0.39 feet can bypass the existing 
west side of the building without overtopping the existing curbs, well above the 30% of flow (16.13 
CFS) that comes here in the existing condition. Similarly, approximately 49 CFS at a flow depth 
of 0.50 feet can bypass the existing east side of the building without overtopping the existing curbs, 
well above the 70% of flow (37.65 CFS) that comes here in the existing condition. 
 
3.3  STORM WATER RETENTION 

On-site retention will not be provided with this project as retention is already provided within 
the T.P.C. Scottsdale Golf Course. Stormwater runoff will sheet flow across the site and be 
conveyed into the existing drainage system constructed with the Princess Medical Center 
development. The existing drainage system was designed and calculated with our proposed site as 
fully developed. Because the existing system was designed under full development standards our 
project will not be increasing the volume required to the T.P.C. Golf Course. Refer to the Princess 
Medical Center Drainage Report, Section III (Appendix D) and the Final Drainage Report for 
Scottsdale Perimeter Center (Appendix C) for existing regional retention volumes and 
calculations.  

 
4.0  LOWEST FLOOR ELEVATION 

Since the project site is located in a FEMA FIRM area Flood Hazard Zone AO, the required 
lowest floor elevation for the development is to be set a minimum of 2-ft above the highest adjacent 
grade (HAG) within the building envelope. The HAG within the proposed building envelope is 
1582.00 and the lowest floor elevation has therefore been set to 1584.00. The proposed basement 
elevations are approximately 1560± and 1570± and will be dry floodproofed up to 2 feet above the 
HAG. Refer to Grading and Drainage plan located in the back pocket of this report for reference.   
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5.0 CONCLUSIONS 

Based on the results of this study, it can be concluded that: 

• Stormwater retention is already provided within the T.P.C. Scottsdale Golf Course 
per the Princess Medical Center Drainage Report and the Final Drainage Report for 
Scottsdale Perimeter Center (Appendix C and D). 

• Off-site flows effecting the site will be conveyed around the building and released in 
a similar fashion as the existing condition. 

• All stormwater will sheet flow across the site into the existing storm drain system 
which outlets into an existing channel located along the north side of Anderson Drive, 
south of the project site. 

• To meet the design criteria of the Zone AO flood plain, the building lowest floor 
elevation will be set to a minimum of two feet above the highest adjacent grade 
elevation within the proposed building envelope. Additionally, the basement 
elevations will be dry floodproofed up to 2 feet above the HAG. 

 
 
6.0 REFERENCES  

1. City of Scottsdale Design Standards & Policies Manual, January 2018. 

2. Collar, Williams & White Engineering. Final Drainage Report for Scottsdale Perimeter 
Center, April 1989. 

3. CMX, LLC. Princess Medical Center Drainage Report, May 2002. 
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VICINITY MAP
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VICINTY MAP

SITE

lcastro
Date



lcastro
Date
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Hydrologic Design Data Record
Weir Calculation Sump Condition

Project: PLAT003 Calc'd By: GH
Date: 9/14/2020 Chck'd By: GH

Location: CP1 Area: 0.15 acres
Runoff Coefficient: 0.90 Time of Conc, Tc: 5 min
Frequency 2 10 25 50 100 Years
Intensity 3.08 4.99 6.11 6.95 7.82 in/hr
Discharge 0.42 0.67 0.82 0.94 1.06 cf/sec
Weir Calculations - Q=Cw*L*d1.5 - [Eq 3.13 MC Hydraulics Aug 15, 2013 ED.]

Flow
Clogging 
Factor, C Weir Coef, Cw

Allowable 
Depth, ft

Length 
Required

Length 
Provided Ponding (ft)

Q100 80% 3.00 0.50 1.24 7.00 0.16
Q10 80% 3.00 0.50 0.79 7.00 0.12

Location: CP2 Area: 0.14 acres
Runoff Coefficient: 0.90 Time of Conc, Tc: 5 min
Frequency 2 10 25 50 100 Years
Intensity 3.08 4.99 6.11 6.95 7.82 in/hr
Discharge 0.39 0.63 0.77 0.88 0.99 cf/sec
Weir Calculations - Q=Cw*L*d1.5 - [Eq 3.13 MC Hydraulics Aug 15, 2013 ED.]

Flow
Clogging 
Factor, C Weir Coef, Cw

Allowable 
Depth, ft

Length 
Required

Length 
Provided Ponding (ft)

Q100 80% 3.00 0.50 1.16 7.00 0.15
Q10 80% 3.00 0.50 0.74 7.00 0.11
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Hydrologic Design Data Record
Grated Catch Basin Sump Condition

Project: PLAT003 Calc'd By: GH
Date: 9/14/2020 Chck'd By: GH

Location: EX CB1 Area: 0.60 acres
Runoff Coefficient: 0.90 Time of Conc, Tc: 5 min
Frequency 2 10 25 50 100 Years
Intensity 3.08 4.99 6.11 6.95 7.82 in/hr
Discharge 1.66 2.69 3.30 3.75 4.22 cf/sec
Weir Calculations - Q=Cw*P*d1.5 - [Eq 3.11 MC Hydraulics Aug 15, 2013 ED.]

Flow
Clogging 
Factor, C Weir Coef, Cw

Allowable 
Depth, ft

Grate 
Perimeter P Ponding (ft)

Q100 50% 3.00 0.50 11.84 0.38
Q10 50% 3.00 0.50 11.84 0.28

Orifice Calculations - Q=CO*Ag*(2gd)0.5 - [Eq 3.22 MC Hydraulics Aug 15, 2013 ED.]

Flow
Clogging 
Factor, C Weir Coef, Co

Allowable 
Depth, ft

Grate Area, A 
(ft) Ponding (ft)

Q100 50% 0.67 0.50 5.42 0.08
Q10 50% 0.67 0.50 5.42 0.03

Location: EX CB2 Area: 1.21 acres
Runoff Coefficient: 0.90 Time of Conc, Tc: 5 min
Frequency 2 10 25 50 100 Years
Intensity 3.08 4.99 6.11 6.95 7.82 in/hr
Discharge 3.35 5.43 6.65 7.57 8.52 cf/sec
Weir Calculations - Q=Cw*P*d1.5 - [Eq 3.11 MC Hydraulics Aug 15, 2013 ED.]

Flow
Clogging 
Factor, C Weir Coef, Cw

Allowable 
Depth, ft

Grate 
Perimeter P Ponding (ft)

Q100 50% 3.00 0.50 11.84 0.61
Q10 50% 3.00 0.50 11.84 0.45

Orifice Calculations - Q=CO*Ag*(2gd)0.5 - [Eq 3.22 MC Hydraulics Aug 15, 2013 ED.]

Flow
Clogging 
Factor, C Weir Coef, Co

Allowable 
Depth, ft

Grate Area, A 
(ft) Ponding (ft)

Q100 50% 0.67 0.50 5.42 0.34
Q10 50% 0.67 0.50 5.42 0.14
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Location: EX CB3 Area: 0.61 acres
Runoff Coefficient: 0.90 Time of Conc, Tc: 5 min
Frequency 2 10 25 50 100 Years
Intensity 3.08 4.99 6.11 6.95 7.82 in/hr
Discharge 1.69 2.74 3.35 3.82 4.29 cf/sec
Weir Calculations - Q=Cw*P*d1.5 - [Eq 3.11 MC Hydraulics Aug 15, 2013 ED.]

Flow
Clogging 
Factor, C Weir Coef, Cw

Allowable 
Depth, ft

Grate 
Perimeter P Ponding (ft)

Q100 50% 3.00 0.50 11.84 0.39
Q10 50% 3.00 0.50 11.84 0.29

Orifice Calculations - Q=CO*Ag*(2gd)0.5 - [Eq 3.22 MC Hydraulics Aug 15, 2013 ED.]

Flow
Clogging 
Factor, C Weir Coef, Co

Allowable 
Depth, ft

Grate Area, A 
(ft) Ponding (ft)

Q100 50% 0.67 0.50 5.42 0.09
Q10 50% 0.67 0.50 5.42 0.04
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Pima Road
Worksheet for Gutter Section

c:\users\ghirneise1\desktop\plat003.fm2
08/27/20  07:26:57 AM

Hunter
© Haestad Methods, Inc.    37 Brookside Road    Waterbury, CT 06708 USA    +1-203-755-1666

Project Engineer: Jeff
FlowMaster v7.0 [7.0005]

Page 1 of 1

Project Description

Worksheet Pima Road
Type Gutter Sectio
Solve For Discharge

Input Data

Channel Slope 010000 ft/ft
Gutter Width 1.50 ft
Gutter Cross Slop 0.056 ft/ft
Road Cross Slop 0.020 ft/ft
Spread 25.00 ft
Mannings Coeffic 0.013

Results

Discharge 34.34 cfs
Flow Area 6.3 ft²
Depth 0.55 ft
Gutter Depress 0.6 in
Velocity 5.46 ft/s
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Cross Section
Cross Section for Gutter Section

c:\users\ghirneise1\desktop\plat003.fm2
08/27/20  07:28:55 AM

Hunter
© Haestad Methods, Inc.    37 Brookside Road    Waterbury, CT 06708 USA    +1-203-755-1666

Project Engineer: Jeff
FlowMaster v7.0 [7.0005]

Page 1 of 1

Project Description

Worksheet Pima Road
Type Gutter Sectio
Solve For Discharge

Section Data

Channel Slope 010000 ft/ft
Discharge 34.34 cfs
Gutter Width 1.50 ft
Gutter Cross Slop 0.056 ft/ft
Road Cross Slop 0.020 ft/ft
Spread 25.00 ft
Mannings Coeffic 0.013

0+00 0+05 0+10 0+15 0+20 0+25 0+30
0.00
0.60

V:1
H:1
NTS
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Princess Road
Worksheet for Gutter Section

c:\users\ghirneise1\desktop\plat003.fm2
08/27/20  07:32:20 AM

Hunter
© Haestad Methods, Inc.    37 Brookside Road    Waterbury, CT 06708 USA    +1-203-755-1666

Project Engineer: Jeff
FlowMaster v7.0 [7.0005]

Page 1 of 1

Project Description

Worksheet Princess Roa
Type Gutter Sectio
Solve For Discharge

Input Data

Channel Slope 020000 ft/ft
Gutter Width 1.50 ft
Gutter Cross Slop 0.056 ft/ft
Road Cross Slop 0.020 ft/ft
Spread 27.50 ft
Mannings Coeffic 0.013

Results

Discharge 62.47 cfs
Flow Area 7.6 ft²
Depth 0.60 ft
Gutter Depress 0.6 in
Velocity 8.22 ft/s
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Cross Section
Cross Section for Gutter Section

c:\users\ghirneise1\desktop\plat003.fm2
08/27/20  07:32:53 AM

Hunter
© Haestad Methods, Inc.    37 Brookside Road    Waterbury, CT 06708 USA    +1-203-755-1666

Project Engineer: Jeff
FlowMaster v7.0 [7.0005]

Page 1 of 1

Project Description

Worksheet Princess Roa
Type Gutter Sectio
Solve For Discharge

Section Data

Channel Slope 020000 ft/ft
Discharge 62.47 cfs
Gutter Width 1.50 ft
Gutter Cross Slop 0.056 ft/ft
Road Cross Slop 0.020 ft/ft
Spread 27.50 ft
Mannings Coeffic 0.013

0+00 0+05 0+10 0+15 0+20 0+25 0+30
0.00
0.70

V:1
H:1
NTS
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Existing Building - West
Worksheet for Gutter Section

c:\users\ghirneise1\desktop\plat003.fm2
09/14/20  01:31:10 PM

Hunter
© Haestad Methods, Inc.    37 Brookside Road    Waterbury, CT 06708 USA    +1-203-755-1666

Project Engineer: Jeff
FlowMaster v7.0 [7.0005]

Page 1 of 1

Project Description

Worksheet Existing Building - W
Type Gutter Section
Solve For Spread

Input Data

Channel Slope 010000 ft/ft
Discharge 23.00 cfs
Gutter Width 0.00 ft
Gutter Cross Slop 0.000 ft/ft
Road Cross Slop 0.015 ft/ft
Mannings Coeffic 0.013

Results

Spread 25.87 ft
Flow Area 5.0 ft²
Depth 0.39 ft
Gutter Depress 0.0 in
Velocity 4.58 ft/s
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Cross Section
Cross Section for Gutter Section

c:\users\ghirneise1\desktop\plat003.fm2
09/14/20  01:31:22 PM

Hunter
© Haestad Methods, Inc.    37 Brookside Road    Waterbury, CT 06708 USA    +1-203-755-1666

Project Engineer: Jeff
FlowMaster v7.0 [7.0005]

Page 1 of 1

Project Description

Worksheet Existing Building - W
Type Gutter Section
Solve For Spread

Section Data

Channel Slope 010000 ft/ft
Discharge 23.00 cfs
Gutter Width 0.00 ft
Gutter Cross Slop 0.000 ft/ft
Road Cross Slop 0.015 ft/ft
Spread 25.87 ft
Mannings Coeffic 0.013

0+00 0+05 0+10 0+15 0+20 0+25 0+30
0.00
0.50

V:1
H:1
NTS
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Existing Building - East
Worksheet for Gutter Section

c:\users\ghirneise1\desktop\plat003.fm2
09/14/20  01:29:46 PM

Hunter
© Haestad Methods, Inc.    37 Brookside Road    Waterbury, CT 06708 USA    +1-203-755-1666

Project Engineer: Jeff
FlowMaster v7.0 [7.0005]

Page 1 of 1

Project Description

Worksheet Existing Building - Ea
Type Gutter Section
Solve For Spread

Input Data

Channel Slope 020000 ft/ft
Discharge 49.00 cfs
Gutter Width 0.00 ft
Gutter Cross Slop 0.000 ft/ft
Road Cross Slop 0.020 ft/ft
Mannings Coeffic 0.013

Results

Spread 25.20 ft
Flow Area 6.4 ft²
Depth 0.50 ft
Gutter Depress 0.0 in
Velocity 7.72 ft/s
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Cross Section
Cross Section for Gutter Section

c:\users\ghirneise1\desktop\plat003.fm2
09/14/20  01:30:04 PM

Hunter
© Haestad Methods, Inc.    37 Brookside Road    Waterbury, CT 06708 USA    +1-203-755-1666

Project Engineer: Jeff
FlowMaster v7.0 [7.0005]

Page 1 of 1

Project Description

Worksheet Existing Building - Ea
Type Gutter Section
Solve For Spread

Section Data

Channel Slope 020000 ft/ft
Discharge 49.00 cfs
Gutter Width 0.00 ft
Gutter Cross Slop 0.000 ft/ft
Road Cross Slop 0.020 ft/ft
Spread 25.20 ft
Mannings Coeffic 0.013

0+00 0+05 0+10 0+15 0+20 0+25 0+30
0.00
0.55

V:1
H:1
NTS
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West Channel
Worksheet for Trapezoidal Channel

c:\users\ghirneise1\desktop\plat003.fm2
09/14/20  04:27:39 PM

Hunter
© Haestad Methods, Inc.    37 Brookside Road    Waterbury, CT 06708 USA    +1-203-755-1666

Project Engineer: Jeff
FlowMaster v7.0 [7.0005]

Page 1 of 1

Project Description

Worksheet West Channel
Flow Element Trapezoidal Cha
Method Manning's Formu
Solve For Channel Depth

Input Data

Mannings Coeffic 0.013
Channel Slope 014000 ft/ft
Left Side Slope 1.00 H : V
Right Side Slope 1.00 H : V
Bottom Width 7.00 ft
Discharge 16.13 cfs

Results

Depth 0.35 ft
Flow Area 2.6 ft²
Wetted Perime 7.98 ft
Top Width 7.69 ft
Critical Depth 0.53 ft
Critical Slope 0.003334 ft/ft
Velocity 6.32 ft/s
Velocity Head 0.62 ft
Specific Energ 0.97 ft
Froude Numbe 1.94
Flow Type Supercritical
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Cross Section
Cross Section for Trapezoidal Channel

c:\users\ghirneise1\desktop\plat003.fm2
09/14/20  04:27:58 PM

Hunter
© Haestad Methods, Inc.    37 Brookside Road    Waterbury, CT 06708 USA    +1-203-755-1666

Project Engineer: Jeff
FlowMaster v7.0 [7.0005]

Page 1 of 1

Project Description

Worksheet West Channel
Flow Element Trapezoidal Cha
Method Manning's Formu
Solve For Channel Depth

Section Data

Mannings Coeffic 0.013
Channel Slope 014000 ft/ft
Depth 0.35 ft
Left Side Slope 1.00 H : V
Right Side Slope 1.00 H : V
Bottom Width 7.00 ft
Discharge 16.13 cfs

0.35 ft

7.00 ft

V:1
H:1
NTS
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East Channel
Worksheet for Trapezoidal Channel

c:\users\ghirneise1\desktop\plat003.fm2
09/14/20  04:28:25 PM

Hunter
© Haestad Methods, Inc.    37 Brookside Road    Waterbury, CT 06708 USA    +1-203-755-1666

Project Engineer: Jeff
FlowMaster v7.0 [7.0005]

Page 1 of 1

Project Description

Worksheet East Channel
Flow Element Trapezoidal Cha
Method Manning's Formu
Solve For Channel Depth

Input Data

Mannings Coeffic 0.013
Channel Slope 007700 ft/ft
Left Side Slope 1.00 H : V
Right Side Slope 1.00 H : V
Bottom Width 7.00 ft
Discharge 37.65 cfs

Results

Depth 0.69 ft
Flow Area 5.3 ft²
Wetted Perime 8.95 ft
Top Width 8.38 ft
Critical Depth 0.92 ft
Critical Slope 0.002933 ft/ft
Velocity 7.09 ft/s
Velocity Head 0.78 ft
Specific Energ 1.47 ft
Froude Numbe 1.57
Flow Type Supercritical
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Cross Section
Cross Section for Trapezoidal Channel

c:\users\ghirneise1\desktop\plat003.fm2
09/14/20  04:28:41 PM

Hunter
© Haestad Methods, Inc.    37 Brookside Road    Waterbury, CT 06708 USA    +1-203-755-1666

Project Engineer: Jeff
FlowMaster v7.0 [7.0005]

Page 1 of 1

Project Description

Worksheet East Channel
Flow Element Trapezoidal Cha
Method Manning's Formu
Solve For Channel Depth

Section Data

Mannings Coeffic 0.013
Channel Slope 007700 ft/ft
Depth 0.69 ft
Left Side Slope 1.00 H : V
Right Side Slope 1.00 H : V
Bottom Width 7.00 ft
Discharge 37.65 cfs

0.69 ft

7.00 ft

V:1
H:1
NTS
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APPENDIX C 
FINAL DRAINAGE REPORT FOR  

SCOTTSDALE PERIMETER CENTER 
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NOAA Atlas 14, Volume 1, Version 5 
Location name: Scottsdale, Arizona, USA* 
Latitude: 33.6458°, Longitude: -111.8938° 

Elevation: 1581.56 ft**
* source: ESRI Maps 

** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

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

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

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PF_graphical | Maps_&_aerials

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

Duration
Average recurrence interval (years)

1 2 5 10 25 50 100 200 500 1000

5-min 0.197
(0.163‑0.242)

0.257
(0.215‑0.315)

0.347
(0.287‑0.424)

0.416
(0.342‑0.507)

0.509
(0.412‑0.617)

0.579
(0.464‑0.698)

0.652
(0.512‑0.784)

0.724
(0.560‑0.869)

0.822
(0.620‑0.988)

0.896
(0.662‑1.08)

10-min 0.300
(0.249‑0.368)

0.391
(0.327‑0.480)

0.528
(0.437‑0.645)

0.633
(0.521‑0.771)

0.773
(0.626‑0.939)

0.881
(0.705‑1.06)

0.992
(0.780‑1.19)

1.10
(0.852‑1.32)

1.25
(0.943‑1.50)

1.37
(1.01‑1.64)

15-min 0.371
(0.308‑0.456)

0.485
(0.405‑0.595)

0.655
(0.541‑0.800)

0.785
(0.645‑0.956)

0.959
(0.776‑1.16)

1.09
(0.874‑1.32)

1.23
(0.967‑1.48)

1.37
(1.06‑1.64)

1.55
(1.17‑1.87)

1.69
(1.25‑2.04)

30-min 0.500
(0.415‑0.614)

0.653
(0.546‑0.802)

0.881
(0.729‑1.08)

1.06
(0.869‑1.29)

1.29
(1.05‑1.57)

1.47
(1.18‑1.77)

1.66
(1.30‑1.99)

1.84
(1.42‑2.21)

2.09
(1.57‑2.51)

2.28
(1.68‑2.74)

60-min 0.619
(0.514‑0.759)

0.809
(0.675‑0.992)

1.09
(0.902‑1.33)

1.31
(1.08‑1.59)

1.60
(1.29‑1.94)

1.82
(1.46‑2.19)

2.05
(1.61‑2.46)

2.28
(1.76‑2.73)

2.59
(1.95‑3.11)

2.82
(2.08‑3.40)

2-hr 0.724
(0.609‑0.868)

0.936
(0.790‑1.13)

1.25
(1.05‑1.49)

1.48
(1.23‑1.77)

1.81
(1.48‑2.15)

2.05
(1.66‑2.43)

2.30
(1.84‑2.72)

2.56
(2.01‑3.01)

2.90
(2.22‑3.42)

3.16
(2.37‑3.74)

3-hr 0.799
(0.672‑0.979)

1.02
(0.864‑1.26)

1.34
(1.12‑1.64)

1.59
(1.32‑1.93)

1.93
(1.58‑2.33)

2.21
(1.78‑2.65)

2.49
(1.98‑3.00)

2.80
(2.18‑3.35)

3.20
(2.42‑3.84)

3.53
(2.61‑4.24)

6-hr 0.962
(0.826‑1.14)

1.21
(1.04‑1.45)

1.55
(1.32‑1.83)

1.82
(1.53‑2.14)

2.18
(1.82‑2.56)

2.46
(2.02‑2.88)

2.76
(2.23‑3.21)

3.06
(2.43‑3.58)

3.46
(2.68‑4.05)

3.78
(2.86‑4.43)

12-hr 1.09
(0.939‑1.28)

1.37
(1.18‑1.61)

1.73
(1.48‑2.03)

2.01
(1.72‑2.35)

2.39
(2.02‑2.79)

2.68
(2.24‑3.12)

2.99
(2.45‑3.47)

3.29
(2.67‑3.82)

3.70
(2.92‑4.31)

4.01
(3.11‑4.70)

24-hr 1.27
(1.12‑1.47)

1.62
(1.42‑1.87)

2.09
(1.83‑2.42)

2.47
(2.15‑2.85)

3.00
(2.59‑3.45)

3.41
(2.93‑3.92)

3.85
(3.27‑4.43)

4.31
(3.61‑4.95)

4.94
(4.08‑5.69)

5.44
(4.43‑6.29)

2-day 1.39
(1.21‑1.60)

1.77
(1.55‑2.04)

2.32
(2.02‑2.67)

2.76
(2.39‑3.17)

3.37
(2.90‑3.87)

3.86
(3.29‑4.43)

4.38
(3.70‑5.03)

4.91
(4.11‑5.67)

5.66
(4.66‑6.55)

6.26
(5.08‑7.28)

3-day 1.49
(1.31‑1.71)

1.91
(1.68‑2.19)

2.52
(2.20‑2.88)

3.01
(2.63‑3.44)

3.70
(3.21‑4.23)

4.26
(3.67‑4.87)

4.86
(4.14‑5.56)

5.49
(4.63‑6.30)

6.38
(5.30‑7.34)

7.10
(5.82‑8.22)

4-day 1.60
(1.41‑1.83)

2.05
(1.81‑2.34)

2.72
(2.39‑3.09)

3.26
(2.86‑3.71)

4.04
(3.52‑4.59)

4.67
(4.04‑5.31)

5.35
(4.59‑6.09)

6.07
(5.15‑6.94)

7.10
(5.94‑8.14)

7.94
(6.56‑9.15)

7-day 1.81
(1.59‑2.08)

2.31
(2.03‑2.65)

3.08
(2.70‑3.52)

3.70
(3.23‑4.22)

4.59
(3.97‑5.23)

5.31
(4.57‑6.06)

6.08
(5.19‑6.95)

6.91
(5.84‑7.93)

8.09
(6.74‑9.32)

9.06
(7.44‑10.5)

10-day 1.97
(1.73‑2.25)

2.52
(2.22‑2.88)

3.35
(2.94‑3.81)

4.01
(3.51‑4.57)

4.96
(4.31‑5.63)

5.72
(4.94‑6.50)

6.54
(5.60‑7.45)

7.41
(6.28‑8.46)

8.64
(7.22‑9.90)

9.64
(7.95‑11.1)

20-day 2.44
(2.16‑2.78)

3.15
(2.78‑3.58)

4.17
(3.67‑4.73)

4.95
(4.34‑5.61)

6.01
(5.25‑6.81)

6.83
(5.94‑7.75)

7.68
(6.64‑8.74)

8.55
(7.34‑9.76)

9.74
(8.26‑11.2)

10.7
(8.96‑12.3)

30-day 2.87
(2.53‑3.26)

3.70
(3.26‑4.20)

4.89
(4.31‑5.54)

5.81
(5.10‑6.57)

7.04
(6.15‑7.97)

8.00
(6.96‑9.05)

8.99
(7.77‑10.2)

10.0
(8.59‑11.3)

11.4
(9.67‑12.9)

12.4
(10.5‑14.2)

45-day 3.36
(2.98‑3.81)

4.34
(3.84‑4.91)

5.74
(5.08‑6.49)

6.79
(5.98‑7.67)

8.18
(7.18‑9.25)

9.25
(8.08‑10.5)

10.3
(8.97‑11.7)

11.5
(9.87‑13.0)

12.9
(11.0‑14.8)

14.1
(11.9‑16.2)

60-day 3.74
(3.32‑4.23)

4.85
(4.30‑5.47)

6.40
(5.66‑7.21)

7.53
(6.65‑8.49)

9.03
(7.94‑10.2)

10.2
(8.88‑11.5)

11.3
(9.83‑12.8)

12.4
(10.8‑14.1)

13.9
(12.0‑15.9)

15.1
(12.8‑17.3)

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: 33.6458°, Longitude: -111.8938° 

Elevation: 1581.56 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 2.36
(1.96‑2.90)

3.08
(2.58‑3.78)

4.16
(3.44‑5.09)

4.99
(4.10‑6.08)

6.11
(4.94‑7.40)

6.95
(5.57‑8.38)

7.82
(6.14‑9.41)

8.69
(6.72‑10.4)

9.86
(7.44‑11.9)

10.8
(7.94‑13.0)

10-min 1.80
(1.49‑2.21)

2.35
(1.96‑2.88)

3.17
(2.62‑3.87)

3.80
(3.13‑4.63)

4.64
(3.76‑5.63)

5.29
(4.23‑6.37)

5.95
(4.68‑7.16)

6.61
(5.11‑7.94)

7.51
(5.66‑9.02)

8.19
(6.05‑9.86)

15-min 1.48
(1.23‑1.82)

1.94
(1.62‑2.38)

2.62
(2.16‑3.20)

3.14
(2.58‑3.82)

3.84
(3.10‑4.66)

4.37
(3.50‑5.26)

4.92
(3.87‑5.92)

5.46
(4.23‑6.56)

6.20
(4.68‑7.46)

6.77
(5.00‑8.15)

30-min 1.00
(0.830‑1.23)

1.31
(1.09‑1.60)

1.76
(1.46‑2.15)

2.11
(1.74‑2.57)

2.58
(2.09‑3.13)

2.94
(2.35‑3.54)

3.31
(2.60‑3.98)

3.68
(2.85‑4.42)

4.18
(3.15‑5.02)

4.56
(3.36‑5.49)

60-min 0.619
(0.514‑0.759)

0.809
(0.675‑0.992)

1.09
(0.902‑1.33)

1.31
(1.08‑1.59)

1.60
(1.29‑1.94)

1.82
(1.46‑2.19)

2.05
(1.61‑2.46)

2.28
(1.76‑2.73)

2.59
(1.95‑3.11)

2.82
(2.08‑3.40)

2-hr 0.362
(0.304‑0.434)

0.468
(0.395‑0.562)

0.623
(0.522‑0.744)

0.742
(0.615‑0.885)

0.904
(0.742‑1.07)

1.02
(0.831‑1.21)

1.15
(0.918‑1.36)

1.28
(1.00‑1.51)

1.45
(1.11‑1.71)

1.58
(1.19‑1.87)

3-hr 0.266
(0.224‑0.326)

0.341
(0.288‑0.419)

0.445
(0.374‑0.545)

0.528
(0.438‑0.642)

0.643
(0.526‑0.777)

0.735
(0.594‑0.884)

0.830
(0.658‑0.998)

0.931
(0.725‑1.11)

1.07
(0.807‑1.28)

1.18
(0.869‑1.41)

6-hr 0.161
(0.138‑0.191)

0.203
(0.174‑0.241)

0.259
(0.221‑0.306)

0.303
(0.256‑0.357)

0.364
(0.304‑0.427)

0.411
(0.338‑0.481)

0.460
(0.373‑0.537)

0.511
(0.406‑0.597)

0.578
(0.448‑0.676)

0.632
(0.478‑0.739)

12-hr 0.090
(0.078‑0.106)

0.114
(0.098‑0.134)

0.144
(0.123‑0.168)

0.167
(0.142‑0.195)

0.199
(0.167‑0.232)

0.223
(0.186‑0.259)

0.248
(0.203‑0.288)

0.273
(0.221‑0.317)

0.307
(0.242‑0.358)

0.333
(0.258‑0.390)

24-hr 0.053
(0.047‑0.061)

0.067
(0.059‑0.078)

0.087
(0.076‑0.101)

0.103
(0.090‑0.119)

0.125
(0.108‑0.144)

0.142
(0.122‑0.163)

0.160
(0.136‑0.184)

0.179
(0.151‑0.206)

0.206
(0.170‑0.237)

0.227
(0.185‑0.262)

2-day 0.029
(0.025‑0.033)

0.037
(0.032‑0.043)

0.048
(0.042‑0.056)

0.057
(0.050‑0.066)

0.070
(0.060‑0.081)

0.080
(0.069‑0.092)

0.091
(0.077‑0.105)

0.102
(0.086‑0.118)

0.118
(0.097‑0.136)

0.130
(0.106‑0.152)

3-day 0.021
(0.018‑0.024)

0.027
(0.023‑0.030)

0.035
(0.031‑0.040)

0.042
(0.036‑0.048)

0.051
(0.045‑0.059)

0.059
(0.051‑0.068)

0.068
(0.058‑0.077)

0.076
(0.064‑0.088)

0.089
(0.074‑0.102)

0.099
(0.081‑0.114)

4-day 0.017
(0.015‑0.019)

0.021
(0.019‑0.024)

0.028
(0.025‑0.032)

0.034
(0.030‑0.039)

0.042
(0.037‑0.048)

0.049
(0.042‑0.055)

0.056
(0.048‑0.063)

0.063
(0.054‑0.072)

0.074
(0.062‑0.085)

0.083
(0.068‑0.095)

7-day 0.011
(0.009‑0.012)

0.014
(0.012‑0.016)

0.018
(0.016‑0.021)

0.022
(0.019‑0.025)

0.027
(0.024‑0.031)

0.032
(0.027‑0.036)

0.036
(0.031‑0.041)

0.041
(0.035‑0.047)

0.048
(0.040‑0.055)

0.054
(0.044‑0.062)

10-day 0.008
(0.007‑0.009)

0.011
(0.009‑0.012)

0.014
(0.012‑0.016)

0.017
(0.015‑0.019)

0.021
(0.018‑0.023)

0.024
(0.021‑0.027)

0.027
(0.023‑0.031)

0.031
(0.026‑0.035)

0.036
(0.030‑0.041)

0.040
(0.033‑0.046)

20-day 0.005
(0.004‑0.006)

0.007
(0.006‑0.007)

0.009
(0.008‑0.010)

0.010
(0.009‑0.012)

0.013
(0.011‑0.014)

0.014
(0.012‑0.016)

0.016
(0.014‑0.018)

0.018
(0.015‑0.020)

0.020
(0.017‑0.023)

0.022
(0.019‑0.026)

30-day 0.004
(0.004‑0.005)

0.005
(0.005‑0.006)

0.007
(0.006‑0.008)

0.008
(0.007‑0.009)

0.010
(0.009‑0.011)

0.011
(0.010‑0.013)

0.012
(0.011‑0.014)

0.014
(0.012‑0.016)

0.016
(0.013‑0.018)

0.017
(0.015‑0.020)

45-day 0.003
(0.003‑0.004)

0.004
(0.004‑0.005)

0.005
(0.005‑0.006)

0.006
(0.006‑0.007)

0.008
(0.007‑0.009)

0.009
(0.007‑0.010)

0.010
(0.008‑0.011)

0.011
(0.009‑0.012)

0.012
(0.010‑0.014)

0.013
(0.011‑0.015)

60-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
(0.007‑0.010)

0.010
(0.008‑0.011)

0.010
(0.009‑0.012)

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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1.0   INTRODUCTION 

This Preliminary Drainage Report has been prepared under a contract from Platinum 
Construction, Owner/Developer of the Platinum Storage site. The purpose of this report is to 
provide a drainage analysis, required by the City of Scottsdale, to support this development. 
Preparations of this report has been done in accordance with the procedures detailed in the City of 
Scottsdale Design Standards and Policies Manual (Reference 1). 

This development is located at the southwest corner of E. Princess Drive and N. Pima Road. 
The site is specifically located in the Southeast Quarter of Section 36, Township 4 North, Range 
4 East of The Gila and Salt River Base and Meridian, Maricopa County, Arizona. Figure 1 in 
Appendix A illustrates the location of the project site in relation to the City of Scottsdale street 
system.  

On-site improvements include a new storage building with associated parking, utilities, 
drainage facilities and landscaped areas.  The proposed site is bound by Princess Drive to the north, 
N. Pima Road to the east, and the Princess Medical Center facilities to the south and west. Access 
to the site will be provided by existing driveways located on E. Princess Drive and N. Pima Road.   

 
2.0 EXISTING DRAINAGE CONDITIONS 

In its current condition, the subject lot lies within a partially developed parcel within The 
Princess Medical Center. The existing terrain includes natural vegetation such as shrubs and short 
grass. The project site drains primarily from the northeast to the southwest at an average slope of 
2%. See the Conceptual Grading and Drainage Plan located in the back pocket of this report for 
reference. 
  
2.1 FEMA FLOOD CLASSIFICATION 

The current FEMA Flood Insurance Rate Map (FIRM) for this area, map number 
04013C1320L (Revision date October 16, 2013), shows the entire project is in shaded flood Zone 
AO. Shaded Zone AO is defined as, “Flood depths of 1 to 3 feet (usually sheet flow on sloping 
terrain); average depths determined. For areas of alluvial fan flooding, velocities also determined.” 
The Flood depth specified by FEMA for this area is 1 foot with velocities of 3 fps. A copy of the 
current FIRM Panel is provided in Figure 2, Appendix A.  
 
2.2 ONSITE DRAINAGE CONDITIONS 

The Princess Medical Center has existing drainage infrastructure which includes catch basins, 
storm drain pipe, drainage channels and regional retention. The stormwater runoff is collected 
from landscape and pavement areas via sheet flow and directed to existing catch basins and storm 
drain piping, outletting into the existing drainage channel located adjacent to Anderson Drive to 
the south of the project. The existing drainage channel ultimately outlets within the T.P.C. 
Scottsdale Golf Course to the southwest of the site.  Retention volume for the existing Princess 
Medical Center development is all provided within the T.P.C. Scottsdale Golf Course. 
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2.3 OFFSITE DRAINAGE CONDITIONS 

This project falls within the Pinnacle Peak South Area Drainage Master Study. The scope of 
the study includes the use of two separate hydrologic methods to evaluate the entire project area. 
A HEC-1 evaluation/analysis was performed on the eastern portion of the watershed, covering an 
area of approximately 18 square miles. The HEC-1 model was divided into to two models covering 
the south and north portions of the McDowell Mountains and the Reata Pass Wash watershed. A 
FL0-2D evaluation/analysis was performed on the western portion of the watershed, considered to 
be much more distributary in nature and requiring more detail. This analysis covers the area from 
the base of the McDowell Mountains (Thompson Peak Parkway) to Scottsdale Road from Jomax 
Road to the Reach 11 Dikes. The Average flow across the site is 159.18 cfs. This was found by 
drawing orthogonal cross sections across the FLO-2D model and adding up the cells to estimate 
the flows. Cross Sections and a Summary Table of results are included in back pocket of this 
report.  
 
3.0  PROPOSED DRAINAGE CONCEPT 

The proposed drainage concept is presented in three parts: on-site drainage conveyance, off-
site drainage conveyance, and storm water retention. These three sections make up sections 3.1, 
3.2 and 3.3 respectively.  
 
3.1  ON-SITE DRAINAGE CONVEYANCE  

Pursuant to the Princess Medical Center Drainage Report, Section III (Appendix D), the on-
site storm water runoff for this project will be conveyed via overland flow into existing catch 
basins, outletting into an existing drainage channel along Anderson Drive to the south of the project 
site. See the Conceptual Grading and Drainage Plan located in the back pocket of this report for 
more information. 
 
3.2  OFF-SITE DRAINAGE CONVEYANCE  

Off-site flows that enter the site from the northeast will be diverted around the building by a 
proposed concrete channel that conveys the flow from the northeast corner of the site onto the 
existing parking lot of the Princess Medical Center. This proposed concrete channel simply 
facilitates the off-site flows around the building and releases the flows in a similar fashion as the 
current condition. Channel calculations are located in Appendix B of this report. 
 
3.3  STORM WATER RETENTION 

On-site retention will not be provided with this project as retention is already provided within 
the T.P.C. Scottsdale Golf Course. Stormwater runoff will sheet flow across the site and be 
conveyed into the existing drainage system constructed with the Princess Medical Center 
development. The existing drainage system was designed and calculated with our proposed site as 
fully developed. Because the existing system was designed under full development standards our 
project will not be increasing the volume required to the T.P.C. Golf Course. Refer to the Princess 
Medical Center Drainage Report, Section III (Appendix D) and the Final Drainage Report for 
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Scottsdale Perimeter Center (Appendix C) for existing regional retention volumes and 
calculations.  

 
4.0  LOWEST FLOOR ELEVATION 

Since the project site is located in a FEMA FIRM area Flood Hazard Zone AO, the required 
lowest floor elevation for the development is to be set a minimum of 2-ft above the highest adjacent 
grade (HAG) within the building envelope. The HAG within the proposed building envelope is 
1582.00 and the lowest floor elevation has therefore been set to 1584.00. Refer to Grading and 
Drainage plan located in the back pocket of this report for reference.   
 
5.0 CONCLUSIONS 

Based on the results of this study, it can be concluded that: 

• Stormwater retention is already provided within the T.P.C. Scottsdale Golf Course 
per the Princess Medical Center Drainage Report and the Final Drainage Report for 
Scottsdale Perimeter Center (Appendix C and D). 

• Off-site flows effecting the site will be conveyed around the building by a proposed 
concrete channel and released in a similar fashion as the existing condition. 

• All stormwater will sheet flow across the site into the existing storm drain system 
which outlets into an existing channel located along the north side of Anderson Drive, 
south of the project site. 

• To meet the design criteria of the Zone AO flood plain, the building lowest floor 
elevation will be set to a minimum of two feet above the highest adjacent grade 
elevation within the proposed building envelope. 

 
 
6.0 REFERENCES  

1. City of Scottsdale Design Standards & Policies Manual, January 2018. 

2. Collar, Williams & White Engineering. Final Drainage Report for Scottsdale Perimeter 
Center, April 1989. 

3. CMX, LLC. Princess Medical Center Drainage Report, May 2002. 
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VICINITY MAP
FIGURE 1
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MAP LEGEND FIRM PANEL
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Hydrologic Design Data Record
Weir Calculation Sump Condition

Project: PLAT003 Calc'd By: AS
Date: 4/29/2020 Chck'd By: GH

Location: CP1 Area: 0.42 acres
Runoff Coefficient: 0.90 Time of Conc, Tc: 5 min
Frequency 2 10 25 50 100 Years
Intensity 3.08 4.99 6.11 6.95 7.82 in/hr
Discharge 1.16 1.89 2.31 2.63 2.96 cf/sec
Weir Calculations - Q=Cw*L*d1.5 - [Eq 3.13 MC Hydraulics Aug 15, 2013 ED.]

Flow
Clogging 
Factor, C

Weir Coef, 
Cw

Allowable 
Depth, ft

Length 
Required

Length 
Provided

Ponding 
(ft)

Q100 80% 3.00 0.50 3.48 4.00 0.46
Q10 80% 3.00 0.50 2.22 4.00 0.34
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Hydrologic Design Data Record
Grated Catch Basin Sump Condition

Project: PLAT003 Calc'd By: AS
Date: 4/29/2020 Chck'd By: GH

Location: EX CB1 Area: 0.60 acres
Runoff Coefficient: 0.90 Time of Conc, Tc: 5 min
Frequency 2 10 25 50 100 Years
Intensity 3.08 4.99 6.11 6.95 7.82 in/hr
Discharge 1.66 2.69 3.30 3.75 4.22 cf/sec
Weir Calculations - Q=Cw*P*d1.5 - [Eq 3.11 MC Hydraulics Aug 15, 2013 ED.]

Flow
Clogging 
Factor, C

Weir Coef, 
Cw

Allowable 
Depth, ft

Grate 
Perimeter 

P
Ponding 

(ft)

Q100 50% 3.00 0.50 11.84 0.38
Q10 50% 3.00 0.50 11.84 0.28

Orifice Calculations - Q=CO*Ag*(2gd)0.5 - [Eq 3.22 MC Hydraulics Aug 15, 2013 ED.]

Flow
Clogging 
Factor, C

Weir Coef, 
Co

Allowable 
Depth, ft

Grate 
Area, A 

(ft)
Ponding 

(ft)

Q100 50% 0.67 0.50 5.42 0.08
Q10 50% 0.67 0.50 5.42 0.03

Location: EX CB2 Area: 1.27 acres
Runoff Coefficient: 0.90 Time of Conc, Tc: 5 min
Frequency 2 10 25 50 100 Years
Intensity 3.08 4.99 6.11 6.95 7.82 in/hr
Discharge 3.52 5.70 6.98 7.94 8.94 cf/sec
Weir Calculations - Q=Cw*P*d1.5 - [Eq 3.11 MC Hydraulics Aug 15, 2013 ED.]

Flow
Clogging 
Factor, C

Weir Coef, 
Cw

Allowable 
Depth, ft

Grate 
Perimeter 

P
Ponding 

(ft)

Q100 50% 3.00 0.50 11.84 0.63
Q10 50% 3.00 0.50 11.84 0.47

Orifice Calculations - Q=CO*Ag*(2gd)0.5 - [Eq 3.22 MC Hydraulics Aug 15, 2013 ED.]

Flow
Clogging 
Factor, C

Weir Coef, 
Co

Allowable 
Depth, ft

Grate 
Area, A 

(ft)
Ponding 

(ft)

Q100 50% 0.67 0.50 5.42 0.38
Q10 50% 0.67 0.50 5.42 0.15
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Location: EX CB3 Area: 0.72 acres
Runoff Coefficient: 0.90 Time of Conc, Tc: 5 min
Frequency 2 10 25 50 100 Years
Intensity 3.08 4.99 6.11 6.95 7.82 in/hr
Discharge 2.00 3.23 3.96 4.50 5.07 cf/sec
Weir Calculations - Q=Cw*P*d1.5 - [Eq 3.11 MC Hydraulics Aug 15, 2013 ED.]

Flow
Clogging 
Factor, C

Weir Coef, 
Cw

Allowable 
Depth, ft

Grate 
Perimeter 

P
Ponding 

(ft)

Q100 50% 3.00 0.50 11.84 0.43
Q10 50% 3.00 0.50 11.84 0.32

Orifice Calculations - Q=CO*Ag*(2gd)0.5 - [Eq 3.22 MC Hydraulics Aug 15, 2013 ED.]

Flow
Clogging 
Factor, C

Weir Coef, 
Co

Allowable 
Depth, ft

Grate 
Area, A 

(ft)
Ponding 

(ft)

Q100 50% 0.67 0.50 5.42 0.12
Q10 50% 0.67 0.50 5.42 0.05
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Worksheet
Worksheet for Trapezoidal Channel

h:\plat003\drainage\flowmaster\plat003.fm2
05/04/20  01:54:21 PM

Hunter
© Haestad Methods, Inc.    37 Brookside Road    Waterbury, CT 06708 USA    +1-203-755-1666

Project Engineer: Jeff
FlowMaster v7.0 [7.0005]

Page 1 of 1

Project Description

Worksheet Trapezoidal Cha
Flow Element Trapezoidal Cha
Method Manning's Formu
Solve For Channel Depth

Input Data

Mannings Coeffic 0.013 
Channel Slope 0.6400 %
Left Side Slope 4.00 H : V 
Right Side Slope 4.00 H : V
Bottom Width 15.00 ft
Discharge 159.18 cfs

Results

Depth 1.03 ft
Flow Area 19.6 ft²
Wetted Perime 23.47 ft
Top Width 23.21 ft
Critical Depth 1.34 ft
Critical Slope 0.2457 %
Velocity 8.11 ft/s
Velocity Head 1.02 ft
Specific Energ 2.05 ft
Froude Numbe 1.56
Flow Type Supercritical
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Cross Section
Cross Section for Trapezoidal Channel

h:\plat003\drainage\flowmaster\plat003.fm2
05/04/20  01:54:32 PM

Hunter
© Haestad Methods, Inc.    37 Brookside Road    Waterbury, CT 06708 USA    +1-203-755-1666

Project Engineer: Jeff
FlowMaster v7.0 [7.0005]

Page 1 of 1

Project Description

Worksheet Trapezoidal Cha
Flow Element Trapezoidal Cha
Method Manning's Formu
Solve For Channel Depth

Section Data

Mannings Coeffic 0.013 
Channel Slope 0.6400 %
Depth 1.03 ft 
Left Side Slope 4.00 H : V 
Right Side Slope 4.00 H : V
Bottom Width 15.00 ft
Discharge 159.18 cfs

1.03 ft

15.00 ft

V:1
H:1
NTS
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Worksheet
Worksheet for Circular Channel

h:\plat003\drainage\flowmaster\plat003.fm2
05/04/20  01:54:45 PM

Hunter
© Haestad Methods, Inc.    37 Brookside Road    Waterbury, CT 06708 USA    +1-203-755-1666

Project Engineer: Jeff
FlowMaster v7.0 [7.0005]

Page 1 of 1

Project Description

Worksheet Circular Channel 
Flow Element Circular Channel
Method Manning's Formu
Solve For Full Flow Capacit

Input Data

Mannings Coeffic 0.013 
Channel Slope 3.2500 
%Diameter 24.0 
in

Results

Depth 2.00 ft
Discharge 40.78 cfs
Flow Area 3.1 ft²
Wetted Perime 6.28 ft
Top Width 0.00 ft
Critical Depth 1.96 ft
Percent Full 100.0 %
Critical Slope 2.8977 %
Velocity 12.98 ft/s
Velocity Head 2.62 ft
Specific Energy 4.62 ft
Froude Numbe 0.00
Maximum Disc 43.87 cfs
Discharge Full 40.78 cfs
Slope Full 3.2500 %
Flow Type N/A
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Cross Section
Cross Section for Circular Channel

h:\plat003\drainage\flowmaster\plat003.fm2
05/04/20  01:55:01 PM

Hunter
© Haestad Methods, Inc.    37 Brookside Road    Waterbury, CT 06708 USA    +1-203-755-1666

Project Engineer: Jeff
FlowMaster v7.0 [7.0005]

Page 1 of 1

Project Description

Worksheet Circular Channel 
Flow Element Circular Channel
Method Manning's Formu
Solve For Full Flow Capacit

Section Data

Mannings Coeffic 0.013 
Channel Slope 3.2500 
%Depth 2.00 ft
Diameter 24.0 in
Discharge 40.78 cfs

24.0 in2.00 ft

V:1
H:1
NTS
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APPENDIX C 
FINAL DRAINAGE REPORT FOR  

SCOTTSDALE PERIMETER CENTER 
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APPENDIX D 
PRINCESS MEDICAL CENTER DRAINGE REPORT 
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4/23/2020 Precipitation Frequency Data Server

https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_printpage.html?lat=33.6458&lon=-111.8938&data=depth&units=english&series=pds 1/4

NOAA Atlas 14, Volume 1, Version 5 
Location name: Scottsdale, Arizona, USA* 
Latitude: 33.6458°, Longitude: -111.8938° 

Elevation: 1581.56 ft**
* source: ESRI Maps 

** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

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

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

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PF_graphical | Maps_&_aerials

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

Duration
Average recurrence interval (years)

1 2 5 10 25 50 100 200 500 1000

5-min 0.197
(0.163‑0.242)

0.257
(0.215‑0.315)

0.347
(0.287‑0.424)

0.416
(0.342‑0.507)

0.509
(0.412‑0.617)

0.579
(0.464‑0.698)

0.652
(0.512‑0.784)

0.724
(0.560‑0.869)

0.822
(0.620‑0.988)

0.896
(0.662‑1.08)

10-min 0.300
(0.249‑0.368)

0.391
(0.327‑0.480)

0.528
(0.437‑0.645)

0.633
(0.521‑0.771)

0.773
(0.626‑0.939)

0.881
(0.705‑1.06)

0.992
(0.780‑1.19)

1.10
(0.852‑1.32)

1.25
(0.943‑1.50)

1.37
(1.01‑1.64)

15-min 0.371
(0.308‑0.456)

0.485
(0.405‑0.595)

0.655
(0.541‑0.800)

0.785
(0.645‑0.956)

0.959
(0.776‑1.16)

1.09
(0.874‑1.32)

1.23
(0.967‑1.48)

1.37
(1.06‑1.64)

1.55
(1.17‑1.87)

1.69
(1.25‑2.04)

30-min 0.500
(0.415‑0.614)

0.653
(0.546‑0.802)

0.881
(0.729‑1.08)

1.06
(0.869‑1.29)

1.29
(1.05‑1.57)

1.47
(1.18‑1.77)

1.66
(1.30‑1.99)

1.84
(1.42‑2.21)

2.09
(1.57‑2.51)

2.28
(1.68‑2.74)

60-min 0.619
(0.514‑0.759)

0.809
(0.675‑0.992)

1.09
(0.902‑1.33)

1.31
(1.08‑1.59)

1.60
(1.29‑1.94)

1.82
(1.46‑2.19)

2.05
(1.61‑2.46)

2.28
(1.76‑2.73)

2.59
(1.95‑3.11)

2.82
(2.08‑3.40)

2-hr 0.724
(0.609‑0.868)

0.936
(0.790‑1.13)

1.25
(1.05‑1.49)

1.48
(1.23‑1.77)

1.81
(1.48‑2.15)

2.05
(1.66‑2.43)

2.30
(1.84‑2.72)

2.56
(2.01‑3.01)

2.90
(2.22‑3.42)

3.16
(2.37‑3.74)

3-hr 0.799
(0.672‑0.979)

1.02
(0.864‑1.26)

1.34
(1.12‑1.64)

1.59
(1.32‑1.93)

1.93
(1.58‑2.33)

2.21
(1.78‑2.65)

2.49
(1.98‑3.00)

2.80
(2.18‑3.35)

3.20
(2.42‑3.84)

3.53
(2.61‑4.24)

6-hr 0.962
(0.826‑1.14)

1.21
(1.04‑1.45)

1.55
(1.32‑1.83)

1.82
(1.53‑2.14)

2.18
(1.82‑2.56)

2.46
(2.02‑2.88)

2.76
(2.23‑3.21)

3.06
(2.43‑3.58)

3.46
(2.68‑4.05)

3.78
(2.86‑4.43)

12-hr 1.09
(0.939‑1.28)

1.37
(1.18‑1.61)

1.73
(1.48‑2.03)

2.01
(1.72‑2.35)

2.39
(2.02‑2.79)

2.68
(2.24‑3.12)

2.99
(2.45‑3.47)

3.29
(2.67‑3.82)

3.70
(2.92‑4.31)

4.01
(3.11‑4.70)

24-hr 1.27
(1.12‑1.47)

1.62
(1.42‑1.87)

2.09
(1.83‑2.42)

2.47
(2.15‑2.85)

3.00
(2.59‑3.45)

3.41
(2.93‑3.92)

3.85
(3.27‑4.43)

4.31
(3.61‑4.95)

4.94
(4.08‑5.69)

5.44
(4.43‑6.29)

2-day 1.39
(1.21‑1.60)

1.77
(1.55‑2.04)

2.32
(2.02‑2.67)

2.76
(2.39‑3.17)

3.37
(2.90‑3.87)

3.86
(3.29‑4.43)

4.38
(3.70‑5.03)

4.91
(4.11‑5.67)

5.66
(4.66‑6.55)

6.26
(5.08‑7.28)

3-day 1.49
(1.31‑1.71)

1.91
(1.68‑2.19)

2.52
(2.20‑2.88)

3.01
(2.63‑3.44)

3.70
(3.21‑4.23)

4.26
(3.67‑4.87)

4.86
(4.14‑5.56)

5.49
(4.63‑6.30)

6.38
(5.30‑7.34)

7.10
(5.82‑8.22)

4-day 1.60
(1.41‑1.83)

2.05
(1.81‑2.34)

2.72
(2.39‑3.09)

3.26
(2.86‑3.71)

4.04
(3.52‑4.59)

4.67
(4.04‑5.31)

5.35
(4.59‑6.09)

6.07
(5.15‑6.94)

7.10
(5.94‑8.14)

7.94
(6.56‑9.15)

7-day 1.81
(1.59‑2.08)

2.31
(2.03‑2.65)

3.08
(2.70‑3.52)

3.70
(3.23‑4.22)

4.59
(3.97‑5.23)

5.31
(4.57‑6.06)

6.08
(5.19‑6.95)

6.91
(5.84‑7.93)

8.09
(6.74‑9.32)

9.06
(7.44‑10.5)

10-day 1.97
(1.73‑2.25)

2.52
(2.22‑2.88)

3.35
(2.94‑3.81)

4.01
(3.51‑4.57)

4.96
(4.31‑5.63)

5.72
(4.94‑6.50)

6.54
(5.60‑7.45)

7.41
(6.28‑8.46)

8.64
(7.22‑9.90)

9.64
(7.95‑11.1)

20-day 2.44
(2.16‑2.78)

3.15
(2.78‑3.58)

4.17
(3.67‑4.73)

4.95
(4.34‑5.61)

6.01
(5.25‑6.81)

6.83
(5.94‑7.75)

7.68
(6.64‑8.74)

8.55
(7.34‑9.76)

9.74
(8.26‑11.2)

10.7
(8.96‑12.3)

30-day 2.87
(2.53‑3.26)

3.70
(3.26‑4.20)

4.89
(4.31‑5.54)

5.81
(5.10‑6.57)

7.04
(6.15‑7.97)

8.00
(6.96‑9.05)

8.99
(7.77‑10.2)

10.0
(8.59‑11.3)

11.4
(9.67‑12.9)

12.4
(10.5‑14.2)

45-day 3.36
(2.98‑3.81)

4.34
(3.84‑4.91)

5.74
(5.08‑6.49)

6.79
(5.98‑7.67)

8.18
(7.18‑9.25)

9.25
(8.08‑10.5)

10.3
(8.97‑11.7)

11.5
(9.87‑13.0)

12.9
(11.0‑14.8)

14.1
(11.9‑16.2)

60-day 3.74
(3.32‑4.23)

4.85
(4.30‑5.47)

6.40
(5.66‑7.21)

7.53
(6.65‑8.49)

9.03
(7.94‑10.2)

10.2
(8.88‑11.5)

11.3
(9.83‑12.8)

12.4
(10.8‑14.1)

13.9
(12.0‑15.9)

15.1
(12.8‑17.3)

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: 33.6458°, Longitude: -111.8938° 

Elevation: 1581.56 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 2.36
(1.96‑2.90)

3.08
(2.58‑3.78)

4.16
(3.44‑5.09)

4.99
(4.10‑6.08)

6.11
(4.94‑7.40)

6.95
(5.57‑8.38)

7.82
(6.14‑9.41)

8.69
(6.72‑10.4)

9.86
(7.44‑11.9)

10.8
(7.94‑13.0)

10-min 1.80
(1.49‑2.21)

2.35
(1.96‑2.88)

3.17
(2.62‑3.87)

3.80
(3.13‑4.63)

4.64
(3.76‑5.63)

5.29
(4.23‑6.37)

5.95
(4.68‑7.16)

6.61
(5.11‑7.94)

7.51
(5.66‑9.02)

8.19
(6.05‑9.86)

15-min 1.48
(1.23‑1.82)

1.94
(1.62‑2.38)

2.62
(2.16‑3.20)

3.14
(2.58‑3.82)

3.84
(3.10‑4.66)

4.37
(3.50‑5.26)

4.92
(3.87‑5.92)

5.46
(4.23‑6.56)

6.20
(4.68‑7.46)

6.77
(5.00‑8.15)

30-min 1.00
(0.830‑1.23)

1.31
(1.09‑1.60)

1.76
(1.46‑2.15)

2.11
(1.74‑2.57)

2.58
(2.09‑3.13)

2.94
(2.35‑3.54)

3.31
(2.60‑3.98)

3.68
(2.85‑4.42)

4.18
(3.15‑5.02)

4.56
(3.36‑5.49)

60-min 0.619
(0.514‑0.759)

0.809
(0.675‑0.992)

1.09
(0.902‑1.33)

1.31
(1.08‑1.59)

1.60
(1.29‑1.94)

1.82
(1.46‑2.19)

2.05
(1.61‑2.46)

2.28
(1.76‑2.73)

2.59
(1.95‑3.11)

2.82
(2.08‑3.40)

2-hr 0.362
(0.304‑0.434)

0.468
(0.395‑0.562)

0.623
(0.522‑0.744)

0.742
(0.615‑0.885)

0.904
(0.742‑1.07)

1.02
(0.831‑1.21)

1.15
(0.918‑1.36)

1.28
(1.00‑1.51)

1.45
(1.11‑1.71)

1.58
(1.19‑1.87)

3-hr 0.266
(0.224‑0.326)

0.341
(0.288‑0.419)

0.445
(0.374‑0.545)

0.528
(0.438‑0.642)

0.643
(0.526‑0.777)

0.735
(0.594‑0.884)

0.830
(0.658‑0.998)

0.931
(0.725‑1.11)

1.07
(0.807‑1.28)

1.18
(0.869‑1.41)

6-hr 0.161
(0.138‑0.191)

0.203
(0.174‑0.241)

0.259
(0.221‑0.306)

0.303
(0.256‑0.357)

0.364
(0.304‑0.427)

0.411
(0.338‑0.481)

0.460
(0.373‑0.537)

0.511
(0.406‑0.597)

0.578
(0.448‑0.676)

0.632
(0.478‑0.739)

12-hr 0.090
(0.078‑0.106)

0.114
(0.098‑0.134)

0.144
(0.123‑0.168)

0.167
(0.142‑0.195)

0.199
(0.167‑0.232)

0.223
(0.186‑0.259)

0.248
(0.203‑0.288)

0.273
(0.221‑0.317)

0.307
(0.242‑0.358)

0.333
(0.258‑0.390)

24-hr 0.053
(0.047‑0.061)

0.067
(0.059‑0.078)

0.087
(0.076‑0.101)

0.103
(0.090‑0.119)

0.125
(0.108‑0.144)

0.142
(0.122‑0.163)

0.160
(0.136‑0.184)

0.179
(0.151‑0.206)

0.206
(0.170‑0.237)

0.227
(0.185‑0.262)

2-day 0.029
(0.025‑0.033)

0.037
(0.032‑0.043)

0.048
(0.042‑0.056)

0.057
(0.050‑0.066)

0.070
(0.060‑0.081)

0.080
(0.069‑0.092)

0.091
(0.077‑0.105)

0.102
(0.086‑0.118)

0.118
(0.097‑0.136)

0.130
(0.106‑0.152)

3-day 0.021
(0.018‑0.024)

0.027
(0.023‑0.030)

0.035
(0.031‑0.040)

0.042
(0.036‑0.048)

0.051
(0.045‑0.059)

0.059
(0.051‑0.068)

0.068
(0.058‑0.077)

0.076
(0.064‑0.088)

0.089
(0.074‑0.102)

0.099
(0.081‑0.114)

4-day 0.017
(0.015‑0.019)

0.021
(0.019‑0.024)

0.028
(0.025‑0.032)

0.034
(0.030‑0.039)

0.042
(0.037‑0.048)

0.049
(0.042‑0.055)

0.056
(0.048‑0.063)

0.063
(0.054‑0.072)

0.074
(0.062‑0.085)

0.083
(0.068‑0.095)

7-day 0.011
(0.009‑0.012)

0.014
(0.012‑0.016)

0.018
(0.016‑0.021)

0.022
(0.019‑0.025)

0.027
(0.024‑0.031)

0.032
(0.027‑0.036)

0.036
(0.031‑0.041)

0.041
(0.035‑0.047)

0.048
(0.040‑0.055)

0.054
(0.044‑0.062)

10-day 0.008
(0.007‑0.009)

0.011
(0.009‑0.012)

0.014
(0.012‑0.016)

0.017
(0.015‑0.019)

0.021
(0.018‑0.023)

0.024
(0.021‑0.027)

0.027
(0.023‑0.031)

0.031
(0.026‑0.035)

0.036
(0.030‑0.041)

0.040
(0.033‑0.046)

20-day 0.005
(0.004‑0.006)

0.007
(0.006‑0.007)

0.009
(0.008‑0.010)

0.010
(0.009‑0.012)

0.013
(0.011‑0.014)

0.014
(0.012‑0.016)

0.016
(0.014‑0.018)

0.018
(0.015‑0.020)

0.020
(0.017‑0.023)

0.022
(0.019‑0.026)

30-day 0.004
(0.004‑0.005)

0.005
(0.005‑0.006)

0.007
(0.006‑0.008)

0.008
(0.007‑0.009)

0.010
(0.009‑0.011)

0.011
(0.010‑0.013)

0.012
(0.011‑0.014)

0.014
(0.012‑0.016)

0.016
(0.013‑0.018)

0.017
(0.015‑0.020)

45-day 0.003
(0.003‑0.004)

0.004
(0.004‑0.005)

0.005
(0.005‑0.006)

0.006
(0.006‑0.007)

0.008
(0.007‑0.009)

0.009
(0.007‑0.010)

0.010
(0.008‑0.011)

0.011
(0.009‑0.012)

0.012
(0.010‑0.014)

0.013
(0.011‑0.015)

60-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
(0.007‑0.010)

0.010
(0.008‑0.011)

0.010
(0.009‑0.012)

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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