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1.0 INTRODUCTION 

1.1 General Background 

The Fairmont Scottsdale Princess Conference Center & Event Lawn (Site) is a proposed commercial 

building and lawn event space on an approximate area of 44.4 acres of the Fairmont Scottsdale Princess 

in the City of Scottsdale (APN#215-08-693, 215-08-695). The proposed development will consist of one 

(1) commercial building and a large outdoor lawn. The project will include parking, hardscape, 

landscape, parking, and utility improvements to support the development. The Site is located 

approximately 1,300-feet to the east of Scottsdale Road and 50-feet north of East Hacienda Way within 

Section 35, Township 4 North, Range 4 East of the Gila and Salt River Base and Meridian, Maricopa 

County, Arizona. Refer to Exhibit 1 – Vicinity Map for the project location. The existing property, currently 

zoned C-2, is primarily developed with buildings, parking lots, pools, sidewalks, and a variety of 

landscaping (desert and grass). 

 

This concept Drainage Report has been prepared in accordance with Wood, Patel & Associates, Inc.’s 

(WOODPATEL’s) understanding of the City of Scottsdale technical drainage requirements (Ref. 1) and 

the Drainage Design Manuals for Maricopa County Hydrology and Hydraulics (2018), as applicable to 

the Site. 

 

1.2 FEMA Regulated Flood Zones 

The Federal Emergency Management Agency (FEMA) publishes Flood Insurance Rate Map (FIRM) 

information for communities that adhere to FEMA regulations. The FEMA FIRM panel for this Site is 

04013C1320L, effective date October 16, 2013, and indicates the Site falls within “Zone AO” shaded 

(Refer to Exhibit 2 – FEMA FIRM). 

 

 “Zone AO” shaded is defined by FEMA as follows: 

 

“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”. 

 
It is the understanding of WOODPATEL, based on past experience and interpretations of the City of 

Scottsdale floodplain ordinance that development of land within FEMA Zone “AO” is acceptable as long 

as, in general, the lowest finish floor elevation is above or properly protected from the anticipated 100-

year water surface elevations. This Site will be designed in accordance with the City floodplain ordinance 

to meet Federal and State regulations. 

 

2.0 HYDROLOGY ANALYSIS 

2.1 Offsite Hydrology 

The proposed Site does not receive offsite flows. An existing regional drainage ditch along the north side 

of Princess Boulevard in conjunction with an existing flood wall along the south side of Princess 

Boulevard routes stormwater flows west to an existing regional drainage channel parallel to Scottsdale 

Road. Stormwater is routed south by the existing regional channel to the TPC Golf Course. Refer to 

Appendix F - Drainage Report for Fairmont Scottsdale Privado Welcome Building and Parking 



  

Modifications by Wood, Patel & Associates, Inc., dated October 14, 2022, which provides a history of the 

offsite drainage and retention. 

 

2.2 Onsite Hydrology 

Per the existing stormwater waiver approved for the Site, no stormwater retention is provided. Refer to 

Appendix E - Storm Water Storage Waiver / Proposed Drainage Improvements Exhibit. Although 

retention is not required, the City of Scottsdale does require the First Flush (FF) volume to be treated to 

meet Federal and State regulations. This will be accomplished with the Contech CDS 2020-5C treatment 

system. See Appendix D – Contech CDS 2020-5C Treatment System for the manufacture’s detail. Runoff 

from the proposed building is designed to direct stormwater away from the proposed building and drain 

overland to existing catch basins connected to the existing storm drain system. Flows into the existing 

system are calculated to be 33.2 cfs and 78.0 cfs for the 10-year and 100-year conditions, respectively. 

See Appendix C - Hydrologic and Hydraulic Calculations for the existing and proposed drainage 

calculations. 

 

Onsite peak flow estimates for the proposed development were generated using the Rational Method, 

as outlined in the Drainage Design Manual for Maricopa County, Arizona: Volume I – Hydrology (Ref 2). 

NOAA Atlas 14 precipitation data was obtained and utilized to develop Intensity-Duration-Frequency (I-

D-F) curves for the Site. Rational Method peak flows were computed at concentration points within the 

Site at key design locations. Runoff coefficients were estimated to reflect post-development land use 

conditions for the 2-year, 10-year, and 100-year events (Refer to Appendix C – Hydrologic and Hydraulic 

Calculations). 

 

Ref. 5 - Drainage Report Fairmont Scottsdale Privado Welcome Building and Parking Modifications by 

Wood, Patel & Associates, Inc., dated October 14, 2022, provides a history of the current onsite drainage 

and retention. Based on the information above, the proposed site improvements mimic current drainage 

patterns and areas of retention for onsite with very minimal alteration. 

 

2.3 Establishing Lowest Finish Floor (LF88 Elevations) 

The Grading and Drainage Plan has been designed to comply with the City of Scottsdale floodplain 

ordinance for a Zone “AO” floodplain. It is our understanding, unless other floodproof measures are 

presented and approved, the proposed Lowest habitable Finished Floor (LFF) elevation must be 

designed a minimum of 1 foot above the anticipated 100-year flood elevation. Scottsdale currently 

requires the lowest finished floor elevation of 1 foot above the flood depth, which results in a finished 

floor elevation of 2 feet above the Highest Adjacent natural Grade (HAG) to the proposed building which 

would be the regulatory flood elevation. Due to the Site being disturbed after the Zone “AO” Special 

Flood Hazard was established, the current condition of the Site cannot determine the HAG. Due to this 

change the HAG must be established using topographical information showing the pre-disturbed 

condition of the Site. 

 



  

According to Curry’s Corner 7.5-minute Topographic Survey Map by USGS from 1964 with a contour 

interval of 10 feet, the approximate highest natural grade of this Site prior to development must be 

changed from the NAVD29 datum to the NAVD88 datum. This change consists of an elevation increase 

of 1.749 feet determined using surveyed elevations of a nearby monument on both vertical datums. 

 

Using Auto CAD Civil 3D, the quad map was aligned to the Site using common monument lines (section 

lines) contained within the quad map and previously surveyed by WOODPATEL. The 10-foot interval 

contours were digitized, adjusting to NAVD88 and applied to a TIN surface model. The surface model 

was supplemented with break lines at estimated ridge and flowline locations. The surface was used to 

display interpolated 1-foot contours for the pre-disturbed condition, the proposed building limits were 

overlaid on the contour map and the HAG was determined for the proposed building. The proposed 

building lowest finished floor elevation is a minimum of 2 feet above the HAG. Refer to Appendix A - 

Regional Contour Map / Opinion of Existing Highest Natural Grade Elevation and Appendix B - Curry’s 

Corner Quadrangle Map. Overlaying the building over the adjusted digitized lowest finish floor elevation 

map was determined to be 1561.26 making it 1.99-feet above the regulatory flood elevation of 1559.27 

calculated by adding 2-feet to the HAG of 1557.27. 

 

In addition, using the same Curry’s Corner 7.5-minute Topographic Survey Map, the Lowest Adjacent 

Grade (LAG) at the building was determined to be 1551.13, 8.14-feet below the lowest finished floor. 

 

2.4 Review of Pinnacle Peak West Area Master Drainage Study 

The Site is located within the study limits of the Pinnacle Peak West Drainage Master Study (PPW-

ADMS), as prepared by T.Y. Lin International dated July 26, 2013, which utilized FLO-2D to analyze the 

100-year, 24-hour storm event for the regional study area. Refer to Appendix G – 121 Pinnacle Peak 

West Flo-2D Study. 

 

WOODPATEL reviewed the findings of the PPW-ADMS specific to the proposed Site area and, in our 

professional opinion, the regional model does not accurately reflect site-specific drainage improvements 

designed and constructed to protect the Fairmont Scottsdale Princess property. Site-specific 

improvements included raising a section of Princess Boulevard at the northeast corner of the Site and 

constructing an east-west flood wall along the north edge of the Site to direct stormwater runoff away 

from the Fairmont Scottsdale Princess property. Refer to Appendix F - Fairmont Scottsdale - Ballroom 

Addition by Wood, Patel & Associates, Inc., dated September 2, 2011, and Appendix E - Storm Water 

Storage Waiver / Proposed Drainage Improvements. 

 

Based on the above, we believe offsite flows are incorrectly reported in the PPW-ADMS and do not truly 

impact the proposed Site. 

 



  

3.0 HYDRAULIC ANALYSIS 

The proposed site is designed to convey stormwater by overland flow to existing and proposed catch basins. At 

the time of this Report, the roof drain locations are not known. However, they will be connected to the existing 

storm drain system. The contribution of the proposed Site removes 5.24 cfs and 8.79 cfs for the 10- and 100-

year conditions, respectively. Refer to Appendix C- Hydrologic and Hydraulic Calculations. The proposed 

drainage values for the Site are 33.2 cfs and 78.01 cfs for the 10- and 100-year conditions, respectively. These 

flows will be collected in the existing stormwater infrastructure and will be treated as outlined in Section 2.1. 

 
4.0 MAINTENANCE 

Ongoing maintenance of the designed or recommended drainage systems is required to preserve the design 

integrity and purpose of the drainage system. Failure to provide maintenance can prevent the drainage system 

from performing to its intended design purpose and can result in reduced performance. Maintenance within the 

public right-of-way is the responsibility of the governing municipality. However, it is the responsibility of 

landowners (such as private developers or property owners’ associations) for facilities on private property. Prior 

to ultimate condition build-out upstream of drainage structures, additional maintenance may be required due to 

an increase in sedimentation build-up. A regular maintenance program is required to have drainage systems 

perform to the level of protection or service, as presented in this report and the projects’ plans and specifications. 

 
5.0 CONCLUSIONS 

Based on our analysis of the Site, the following conclusions can be made: 

 

1. This concept Drainage Report has been prepared in accordance with WOODPATEL’s understanding of the 

City of Scottsdale technical drainage requirements and the Drainage Design Manuals for Maricopa County 

Hydrology and Hydraulics (2018), as applicable to the Site. 

2. The Site is within a FEMA designated 100-year floodplain (Zone “AO-Depth 1 foot”) in both pre- and post-

development conditions.  

 

3. The Site is protected from offsite flows from the north by improvements previously designed and constructed 

specifically to protect this property, as outlined in the approved stormwater storage waiver. 

4. No stormwater retention has been provided for this project, per the approved stormwater storage waiver. 

5. The onsite 100-year storm event is to be conveyed south, by existing storm drain and overland flow, to the 

existing TPC Golf Course. 

 

6. The 100-year high water elevation is 1557.27 in the adjacent TPC golf course. This is 3.99 feet below the 

proposed Conference Center lowest finish floor elevation of 1561.26. It is our understanding this is in 

compliance with the City of Scottsdale floodplain ordinance, which requires the lowest finished floor to be a 

minimum of 2 feet above (1 foot for AO and 1 foot of freeboard) the natural highest grade. 



  

 

7. The estimated low natural ground elevation is 1551.13 which is 10.13 feet below the proposed Conference 

Center lowest finished floor elevation of 1561.26. It is our understanding this is in compliance with the City 

of Scottsdale floodplain ordinance. 

 

8. Ongoing maintenance is required for the existing drainage systems to maintain design performance. 

Maintenance is the responsibility of the private parties involved. 

 

6.0 REFERENCES 

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

 

2. Drainage Report for Fairmont Scottsdale Hotel Expansion by Wood, Patel & Associates, Inc., dated May 1, 

2015 

 

3. Drainage Report for Fairmont Scottsdale Western Theme Town by Wood, Patel & Associates, Inc., dated 

May 15, 2015 

 

 

4. Drainage Memo for Fairmont Scottsdale Sunset Beach Pool by Wood, Patel & Associated, Inc., dated 

September 11, 2015 

 

5. Drainage Report for Fairmont Scottsdale Princess Privado Welcome Building and Parking Modifications by 

Wood, Patel & Associates, Inc., dated February 21, 2023 

 

6. Curry’s Corner Quadrangle, 7.5 Minute Series Topographic Map, USGS, 1964.
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APPENDIX B – CURRY’S CORNER QUADRANGLE MAP  





 

APPENDIX C – HYDROLOGIC AND HYDRAULIC CALCULATIONS  



 

IDF DATA FROM FCDMC NOAA – ATLAS 14 PRECIPITATION DATA  



5319-Drainage Workbook.xls

SITE I-D-F CURVE

Project Fairmont Scottsdale Princess - Conference Center & Event Lawn
Location Scottsdale AZ
Project Number 215319
Project Engineer Darin Moore, PE

RAINFALL DEPTHS, INCHES

Duration Average Reccurence Interval (years)
2 5 10 25 50 100

5-min 0.253 0.341 0.409 0.501 0.571 0.643
10-min 0.385 0.520 0.623 0.762 0.869 0.978
15-min 0.478 0.644 0.772 0.945 1.080 1.210
30-min 0.643 0.867 1.040 1.270 1.450 1.630
60-min 0.796 1.070 1.290 1.580 1.800 2.020
2-hr 0.921 1.230 1.460 1.780 2.020 2.270
3-hr 1.010 1.320 1.560 1.910 2.180 2.460
6-hr 1.200 1.530 1.800 2.150 2.440 2.730
12-hr 1.350 1.700 1.970 2.350 2.630 2.930
24-hr 1.580 2.040 2.410 2.920 3.320 3.740

RAINFALL INTENSITY, INCHES/HOUR
Duration
minutes

Frequency, years
2 5 10 25 50 100

5 3.04 4.09 4.91 6.01 6.85 7.72
10 2.31 3.12 3.74 4.57 5.21 5.87
15 1.91 2.58 3.09 3.78 4.32 4.84
30 1.29 1.73 2.08 2.54 2.90 3.26
60 0.80 1.07 1.29 1.58 1.80 2.02
120 0.46 0.62 0.73 0.89 1.01 1.14
180 0.34 0.44 0.52 0.64 0.73 0.82
360 0.20 0.26 0.30 0.36 0.41 0.46
720 0.11 0.14 0.16 0.20 0.22 0.24
1440 0.07 0.09 0.10 0.12 0.14 0.16
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TABLE 1 – EXISTING WEIGHTED C VALUES  



5319-Drainage Workbook.xls

COMPOSITE WEIGHTED "C"
FACTOR CALCULATIONS

100 YEAR

Project Fairmont Scottsdale Princess - Conference Center & Event Lawn
Location Scottsdale AZ
Project Number 215319
Project Engineer Darin Moore, PE

Existing C Factor

Drainage Subbasin
ID Area Desert Paved Roof Grass Commercial

100 YR
Runoff
Coefficient

(Description/ID) (Acres) % "C" % "C" % "C" % "C" % "C" "C"
B1 2.26 93 0.45 7 0.95 0.95 0.30 0.86 0.49
B2 0.88 0.45 100 0.95 0.95 0.30 0.86 0.95
B3 0.93 0.45 100 0.95 0.95 0.30 0.86 0.95
B4 0.94 0.45 100 0.95 0.95 0.30 0.86 0.95
B5 0.91 0.45 100 0.95 0.95 0.30 0.86 0.95
B6 1.99 29 0.45 71 0.95 0.95 0.30 0.86 0.81
B7 0.79 0.45 0.95 0.95 0.30 100 0.86 0.86
N1 0.54 0 0.45 100 0.95 0.95 0.30 0.86 0.95
N2 0.40 0 0.45 100 0.95 0.95 0.30 0.86 0.95



 

TABLE 2 – PROPOSED WEIGHTED C VALUES  
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COMPOSITE WEIGHTED "C" FACTOR
CALCULATIONS

100 YEAR

Project Fairmont Scottsdale Princess - Conference Center & Event Lawn
Location Scottsdale AZ
Project Number 215319
Project Engineer Darin Moore, PE

Proposed C Factor

Drainage Subbasin
ID Area Desert Paved Roof Grass

100 YR
Runoff
Coefficient

(Description/ID) (Acres) % "C" % "C" % "C" % "C" "C"
B1 2.16 77.6 0.45 4.4 0.95 18 0.95 0.30 0.56
B2 1.53 0.45 100 0.95 0.95 0.30 0.95
B3 1.17 3 0.45 97 0.95 0.95 0.30 0.94
B4 1.03 0.45 65.7 0.95 0.95 34.3 0.30 0.73
B5 1.44 28.4 0.45 50 0.95 0.95 21.6 0.30 0.67
B6 0.41 20 0.45 80 0.95 0.95 0.30 0.85
R1 2.10 0.45 0.95 100 0.95 0.30 0.95



 

TABLE 3 – EXISTING RATIONAL METHOD  
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RATIONAL METHOD SUMMARY
100 YEAR, 10 YEAR

Project Fairmont Scottsdale Princess - Conference Center & Event Lawn
Location Scottsdale AZ
Project Number 215319
Project Engineer Darin Moore, PE

EXISTING ON-SITE WATERSHEDS 100 YEAR 10 YEAR

Drainage Subbasin
ID

Longest
Watercourse
'L'

Longest
Watercourse
'L'

Drainage
Area 'A'

Drainage
Area 'A'  'Kb'

Type1

Watershed
Resistance
Coefficient
'Kb'

Top
Elevation

Bottom
Elevation

Basin
Slope 'S'

Calculated
Q100 'Tc'
(See Note 2)

100 YEAR
Intensity
'i'

100 YR
Runoff
Coefficient
'C'

Q100
Flow

Calculated
Q10 'Tc'
(See Note 2)

10 YEAR
Intensity
'i'

10 YR
Runoff
Coefficient
'C'

Q10
Flow

(ft) (mi) (sf) (Acres) (ft/mi) (min) (in/hr) (cfs) (min) (in/hr) (cfs)
B1 571 0.108 98439 2.26 A 0.0378 58.5 54.0 41.6 5.5 9.31 0.49 10.2 6.6 5.88 0.49 6.4
B2 209 0.040 38479 0.88 B 0.0807 59.5 56.3 80.8 5.0 8.03 0.95 6.7 5.1 4.91 0.95 4.1
B3 209 0.040 40583 0.93 A 0.0402 60.0 57.2 70.7 5.0 8.45 0.95 7.5 5.0 5.22 0.95 4.6
B4 218 0.041 41039 0.94 A 0.0402 58.0 54.7 79.9 5.0 9.45 0.95 8.5 5.0 5.22 0.95 4.7
B5 204 0.039 39679 0.91 A 0.0403 59.0 55.5 90.6 5.0 10.45 0.95 9.0 5.0 5.22 0.95 4.5
B6 397 0.075 86513 1.99 A 0.0381 57.4 53.0 58.5 5.0 11.45 0.95 21.6 5.2 5.22 0.95 9.8
B7 227 0.043 34517 0.79 A 0.0406 59.0 54.9 95.4 5.0 12.45 0.81 7.9 5.0 5.22 0.81 3.3
N1 214 0.041 23664 0.54 A 0.0417 59.0 55.0 98.7 5.0 13.45 0.86 6.3 5.0 5.22 0.86 2.4
N2 177 0.034 17431 0.40 A 0.0425 56.9 54.0 86.5 5.0 14.45 0.95 5.5 5.0 5.22 0.95 2.0
Total 420344 9.65 83.2 42.0

Notes
1. Per Drainage Design Manual for Maricopa County, Vol. I, Hydrology (2013), Table 3.1: Equation for Estimating Kb in the Tc Equation
2. Minimum Tc is 5 minutes.



 

TABLE 4 – PROPOSED RATIONAL METHOD  
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STORMCEPTOR RATIONAL METHOD SUMMARY
100 YEAR, 10 YEAR

Project Fairmont Scottsdale Princess - Conference Center & Event Lawn
Location Scottsdale AZ
Project Number 215319
Project Engineer Darin Moore, PE

PROPOSED ON-SITE WATERSHEDS 100 YEAR 10 YEAR

Drainage Subbasin
ID

Longest
Watercourse
'L'

Longest
Watercourse
'L'

Drainage
Area 'A'

Drainage
Area 'A'  'Kb'

Type1

Watershed
Resistance
Coefficient
'Kb'

Top
Elevation

Bottom
Elevation

Basin
Slope 'S'

Calculated
Q100 'Tc'
(See Note 2)

100 YEAR
Intensity
'i'

100 YR
Runoff
Coefficient
'C'

Q100
Flow

Calculated
Q10 'Tc'
(See Note 2)

10 YEAR
Intensity
'i'

10 YR
Runoff
Coefficient
'C'

Q10
Flow

(ft) (mi) (sf) (Acres) (ft/mi) (min) (in/hr) (cfs) (min) (in/hr) (cfs)
B1 317 0.060 94,266 2.16 A 0.0379 61.3 52.0 154.2 5.0 9.31 0.56 11.3 5.0 5.60 0.56 6.8
B2 269 0.051 66,759 1.53 A 0.0388 61.3 56.4 96.1 5.0 8.03 0.95 11.7 5.0 4.91 0.95 7.1
B3 184 0.035 50,869 1.17 A 0.0396 61.3 57.1 118.5 5.0 8.45 0.95 9.4 5.0 4.91 0.95 5.4
B4 226 0.043 44,858 1.03 A 0.0399 61.3 58.0 76.7 5.0 8.78 0.73 6.6 5.0 4.91 0.73 3.7
B5 247 0.047 62,597 1.44 A 0.0390 61.3 56.0 112.3 5.0 9.78 0.67 9.4 5.0 4.91 0.67 4.7
B6 159 0.030 17,955 0.41 A 0.0424 61.3 56.4 160.8 5.0 11.78 0.85 4.1 5.0 4.91 0.85 1.7
R1 289 0.055 91,613 2.10 A 0.0380 0.0 0.0 0.2 18.8 12.78 0.95 25.5 39.2 1.84 0.95 3.7
Total 428,918 9.85 78.01 33.19
Notes
1. Per Drainage Design Manual for Maricopa County, Vol. I, Hydrology (2013), Table 3.1: Equation for Estimating Kb in the Tc Equation
2. Minimum Tc is 5 minutes.



 

APPENDIX D – CONTECH  DSBB-10-20-108



DEBRIS SEPARATING BAFFLE BOX SCREEN FLOW RATE CALCULATOR

36 in.

3.00 ft.

1 unitless

1.70 cfs

763 gpm

5 in.

0.42 ft.

18 in.

1.50 ft.

13.89%

1017.88 in^2

7.07 ft^2 32.174 ft/s
2

113.10 in. 0.66 unitless

9.42 ft 0.37 %

85.62 in^2

0.59 ft^2

27.50 in.

2.29 ft 0.42 ft

3.11 in. 43.76 deg

0.259 ft 2.07 ft

Below 0.59 ft2

1.53 radians 0.29 ft

27.50 in. 3.04 ft/s

1.81 ft3/s

1 unitless

Model 2.5-4-66 2.5-4-66 2.5-4-66 2.5-4-66 2.5-4-66 4-8-84 5-10-84 6-12-84 8-16-96 10-20-108 11-24-132 11-34-136

HGL (ft) N/A N/A N/A N/A N/A 0.46 0.45 0.44 0.43 0.42 0.42 0.42

Rate (ft3/s) N/A N/A N/A N/A N/A 1.81 1.81 1.81 1.81 1.81 1.81 1.81

Limitations and Restrictions on Use (Assumptions required for calculations to be valid)

1.  Inlet and outlet pipe sizes are the same diameter.

2.  Inlet-pipe flow is subcritical.

3.  Flow in outlet-pipe at the exit is critical (no further restrictions down stream).

4.  Tops of sediment partitions, inlet-pipe inverts, and outlet-pipe inverts are at the same elevation.

5.  The DSBBB ceiling height is always above the water level.

6.  Sediment in final chamber does not significantly restrict flow under skimmer panel (if present).  

7.  The DSBB screen channel is not significantly wider than outlet pipe diameter.

8.  Top of basket is above water height.  (This requirement does not affect these head loss calculations, 

     but affects retention of floatable debris.)

Revision: DSBB Screen Flow Calculator Full Capture round pipe.xlsm

Wetted Area, Aw

Wetted Perimeter, P

Project ID: 

Project Name: 

Project Location: 

Safety Factor, SF

Total Area, A

Unit ID: 

Date: 

Pipe Diameter, D

Treatment Flow Rate

Water Depth in Pipe, d

Radius, r

% full

6/12/2023

Robert Saunders 

David Hopkins

Zach Hubard

EOR/ Contractor: 

Designed By: 

CONTECH Rep: 

742047

Fairmont Scottsdale Princess – Sunset Villas & Bungalows

Scottsdale, AZ

Vo, Velocity at Entrance of Outlet Pipe

Hydraulic Radius, R

This spreadsheet performs iterative calculations to determine the screened treatment flow rate and the associated maximum HGL inside of the DSBB at this treatment flow rate.  The 

user only needs to input the required pipe size, safety factor and desired volumetric treatment flow rate.  The spreadsheet is designed to incrementally increase the water elevation of 

the outlet pipe until the desired treatment flow rate is achieved.  A simultaneous set of calculations is performed during this incremental step to determine the headloss through the 

DSBB as a result of the water passing through the box and the screen.  The basis for these calculations is the Bernoulli Energy Equation combined with an empirically determined 

equation for the losses associated with the screen.  Flow rate, velocity, flow area, and constants are direct factors to the outcome of these calculations.

Step 1: 

Input Project Information above in Blue

Step 2: 

Input Design Variables into the Green cells to the left.  Input the 

Pipe Diameter and Safety Factor first followed by the required 

Treatment Flow Rate last.  The Cell for the Treatment Flow Rate 

initiates a looped calculation once the cell value is changed.  This 

variable should always be the last input.

Total Perimeter, C

RESULTS

Elevation

f

s

Qo, Volumetric Flow Rate of Outlet Pipe

Froude Number

Constants

Gravity, g

f, Central Angle (Theta)

T, Top Water Surface Width

A, Area of Section Flow

hm, Mean Depth of Flow

Discharge Coefficient, Cd

Screen Open Area, OA

HGLO, HGL at Entrance of Outlet Pipe  



Project Name 

Project # 

Location 

Completed By 

Inputs:

DSBB Size DSBB-10-20 (Dropdown)

Inlet

Flow (cfs) 66.8

Outlet

Pipe Material HDPE (Dropdown)

Pipe Shape Round (Dropdown)

Pipe Diameter (in) 36

Box Width (in) 24

Box Height (in) 42

Within 5%? % Error

Depth in Pipe (ft) 2.18 OK 2.98%

Velocity in Pipe (fps) 12.14

EGL in Pipe (ft) 4.47

Within 5%? % Error

HGL in Exit Chamber (ft) 5.52 OK 1.12%

Velocity in Exit Chmbr (fps) 1.21

Entrance Loss 1.13

EGL in Exit Chamber (ft) 5.60

Within 5%? % Error

Length of Weir (ft) 41.80

Weir Submerged? Submerged

HGL Before Weir (ft)* 5.523 OK 4.40%

HGL at Entrance Chamber (ft) 5.52

Inside Ceiling to Invert (ft) 6.00

Velocity at Entrance (fps) 1.21

EGL Start of Box 5.55

Total Head Loss (ft)           (EGL 

Weir-EGL Pipe)*1.3
1.40

1. Inlet and outlet pipe sizes are the same diameter.

2. Inlet-pipe flow is subcritical.

3. Flow in outlet-pipe at the exit is critical (no further restrictions down stream).

4. Tops of sediment partitions, inlet-pipe inverts, and outlet-pipe inverts are at the same elevation.

5. Baffle-box ceiling height is always above the water level.

6. Sediment in final chamber does not significantly restrict flow under skimmer panel (if present).

7. Baffle Box is significantly wider than outlet pipe diameter.

8. Top of basket is above water height. (This requirement does not affect these head loss calcuations, but affects retention of flatable debris).

v8.0

5/23/2023

STS

Limitations and Restrictions on Use

(Assumptions required for calculations to be valid)

If you have any questions, please contact:

Scott Sertich

scott.sertich@conteches.com

Calculation of Head Loss in DSBB Unit
Fairmont Scottsdale Princess – Sunset Villas & Bungalows

742047

Scottsdale, AZ

DAHIn bypass, if screens are completely clogged.

 

Section 3: Head Over Weir

Section 4: Inlet Chamber

*Note: Must be larger than 

Section 2 HGL

Step 1:

Step 2:

Section 2: Exit Chamber

Section 1: Outlet Pipe

Input design information on left in 

blue

 Change light green cell in Sections 

1, 2 and 3 until "OK"

mailto:scott.sertich@conteches.com
mailto:scott.sertich@conteches.com


OUTLET
ELEVATION VIEW C

INLET
ELEVATION VIEW A ELEVATION VIEW B

PLAN VIEW

CONTECH
36"Ø

36"x72"

CONTECH

36"x72"

CONTECH

DSBB-10-20-108
DUAL STAGE HYDRODYNAMIC SEPARATOR

STANDARD DETAIL

SITE SPECIFIC DATA* DSBB PERFORMANCE DATA

DSBB STORAGE CAPACITIES

INSTALLATION NOTES

GENERAL NOTES



 

APPENDIX E – STORM STORAGE WAIVER / PROPOSED DRAINAGE IMPROVMENTS  
EXHIBIT  



















 

APPENDIX F – FAIRMONT SCOTTSDALE - BALLROOM ADDITION 

BY WOOD, PATEL & ASSOCIATES, INC., DATED SEPTEMBER 2, 2011  























































 

APPENDIX G – 121 Pinnacle Peak West FLO-2D STUDY   
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EXHIBIT 1 – VICINITY MAP
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EXHIBIT 2 – FEMA FIRM  



National Flood Hazard Layer FIRMette
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SPECIAL FLOOD
HAZARD AREAS

Without Base Flood Elevation (BFE)
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Future Conditions 1% Annual
Chance Flood HazardZone X
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Levee. See Notes.Zone X

Area with Flood Risk due to LeveeZone D

NO SCREENArea of Minimal Flood HazardZone X

Area of Undetermined Flood HazardZone D

Channel, Culvert, or Storm Sewer

Levee, Dike, or Floodwall

Cross Sections with 1% Annual Chance
17.5 Water Surface Elevation

Coastal Transect

Coastal Transect Baseline
Profile Baseline
Hydrographic Feature

Base Flood Elevation Line (BFE)

Effective LOMRs

Limit of Study
Jurisdiction Boundary

Digital Data Available

No Digital Data Available

Unmapped

This map complies with FEMA's standards for the use of
digital flood maps if it is not void as described below.
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EXHIBIT 3 – EXISTING DRAINAGE MAP  
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EXHIBIT 4 – PROPOSED DRAINAGE MAP  
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EXHIBIT 5 – STORM PIPE LAYOUT 
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EXHIBIT 6 – AERIAL MAP 
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