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1.0 INTRODUCTION 

The proposed Raintree Drive Residential project (Site) is an 8.24-acre site located in the southwest 

quarter of Section 12, Township 3 North, Range 4 East of the Gila and Salt River Meridian. More 

specifically, the Site is located at the south west corner of 87th Street and Raintree Drive in Scottsdale, 

Arizona. Refer to Exhibit 1 – Vicinity Map at the back of this report for project location. The project is 

located west of a private drive and includes a 5-story multi-family residential building and associated 

landscaping and hardscape. The Site is located within the previously approved Northsight Commercial 

Development.  

 

This Preliminary Drainage Report has been prepared in accordance with Wood, Patel & Associates, 

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

the Drainage Design Manuals for Maricopa County Hydrology and Hydraulics (2013), as applicable to 

Raintree Drive Residential, and is intended to support the Design Review Board (DRB) submittal for the 

project. 

 

Prior to this Report the Master Drainage Report for Northsight Commercial Development and Final 

Drainage Report for Liberty Property Trust for Vanguard were completed by the Master Developer and 

submitted to the City of Scottdale for review. The Site is located within the study area of this Report. This 

Report is intended to conform to the findings and calculations as provided in that report. 
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2.0 EXISTING DRIANAGE CONDITIONS AND CHARACTERISTICS 

2.1 Offsite Hydrology (Pre-Development) 

No offsite drainage is anticipated to impact the Raintree Office Development. The adjacent roadways all 

have existing storm drain infrastructure, and have been designed to retain the 100-year storm event. In 

addition, according to the Master Drainage Report by Gilbertson Associates Inc., most of the offsite runoff 

is intercepted by the CAP (Central Arizona Project) which is located approximately one mile north of the 

proposed Site. The area between the CAP and the Site is mostly developed, with existing stormwater 

retention onsite or conveyed to the Northsight Park regional retention basin by storm drain or street flow 

(refer to Appendix C – Master Drainage Report for Northsight Commercial Development, and Appendix 

D – Final Drainage Report for Liberty Property Trust for Vanguard). 

 

2.2 Onsite Hydrology 

The Site is currently part of a master planned development and includes a private drive with existing 

storm drain and catch basins (refer to Exhibit 2 – Aerial Drainage Map). There is an existing temporary 

retention basin located on the south side of the Site that accepts runoff. This retention basin is to be 

removed and the water rerouted as discussed below. The topography of the Site generally slopes from 

the northeast to the southwest from an approximate high elevation of 1464 to an approximate low 

elevation of 1458 at an approximate slope of 1.6% (Refer to Exhibit 3 – Existing Drainage Map). 

 

2.3 FEMA Regulated Flood Zones 

The Federal Emergency Management Agency (FEMA) has published a 100-year floodplain, per Flood 

Insurance Rate Map (FIRM). The City of Scottsdale FEMA Firm panel number is 04013C1760L, effective 

date October 16, 2013, and indicates the site falls within Zone “X” (refer to Exhibit 3 – FEMA FIRM Map). 

 

Zone “X” is defined by FEMA as follows:  

 

“0.2% Annual Chance Flood Hazard, Areas of 1% annual chance flow with average depth less 

than one foot or with drainage areas of less than one square mile”. 
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3.0 PROPOSED DRAINAGE PLAN 

3.1 Onsite Drainage Conditions (Post Development) 

The Site currently contains four (4) retention basins for Phases 1 and 3. Basin C will not be disturbed or 

have additional stormwater sent to it. Additional runoff will be distributed to existing retention basins A 

and B, which have been designed with excess capacity (See Drainage Exhibit A in Appendix D - Final 

Drainage Report for Liberty Property Trust for Vanguard). Basin D will be regraded per proposed Site 

improvements. It will be split into two (2) separate surface basins connected via an equalizer pipe. Overall 

volume of Basin D will be increased in the proposed condition. All basins will still have adequate storage 

to capture and detain the post-construction condition. 

 

All runoff for the Site will flow away from the buildings towards proposed conveyance structures that will 

ultimately outfall into existing or proposed retention basins. The drainage map for the Site is depicted in 

the attached Exhibit 4 – Proposed Drainage Map. 

 

Drainage areas 1, 2A, & 3A as shown in Drainage Exhibit A from the Final Drainage Report for Liberty 

Property Trust for Vanguard, will not be disturbed. Area 2B is currently retained in a temporary retention 

basin. The proposed improvements will remove the temporary retention basin and grade to drain to basin 

A as proposed in the Final Drainage Report for Liberty Property Trust for Vanguard by DEI. 3B and 4 are 

to be split into smaller tributary areas to better align with the proposed development. The new proposed 

drainage areas will include 2C-2J, 3B, 3C and 4. Drainage areas 2C-2J will be directed to the existing 

storm drain system within the private drive, where they will outlet into existing Basin B. Drainage areas 

3B, 3C, and 4 will be routed to Basin D via sheet flow, storm drain, or internal roof drain collection. 

 

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 10-year and 100-year events (Refer to Appendix A – Hydrology). 

 

3.2 Retention and Dissipation 

A system of stormwater retention basins has already been developed throughout the Site to handle 

stormwater flows. The drainage Design Manual for Maricopa County Volume I Hydrology and Design 

Standards and Policies Manual for the City of Scottsdale are referenced for stormwater guidelines and 

requirements. The onsite stormwater storage facilities are retention basins designed to store the 

difference between the post-development discharges and pre-development discharge per the Final 

Drainage Report for Liberty Property Trust for Vanguard prepared by DEI Professional Services, L.L.C 

dated June 8, 2005. The 100-year precipitation depth utilized in previous reports was 2.82 inches. Per 

the City of Scottsdale 2018 Design Standards and Policies Manual, the current 100-year precipitation 

depth is 2.30 inches. The Site’s existing hydrologic soil group, “B”, correlates with an existing condition 

   1-DR-2020
     3/9/2021



  

runoff coefficient of 0.31. Using a post-development C coefficient of 0.90, the difference in the post-

development and pre-development runoff coefficients is equal to 0.59. 

 

The existing and proposed basins appear to have sufficient storage to retain additional runoff that occurs 

as a result of the proposed development conditions. (See calculations in Exhibit A – Hydrology) 

 

3.3 Outfall and Lowest Floor Elevation 

Retention basins A and C, which are downstream outfalls for basins B and D, will drain through 18-inch 

bleed-off pipes located near the western property line and will ultimately outfall to the City of Scottsdale’s 

Public storm drain system located in Northsight Boulevard through a shared 18-inch bleed-off pipe. 

 

The surface drainage outfall for the Site is located at the southeast corner of the Site at a top of curb 

elevation of 58.58. 

 
The finished floor elevation has been designed to be free from inundation during a 100-year, 2-hour 

storm event. The proposed building has been set with a finished floor elevation of 1462.00, approximately 

3.5 feet above the Site outfall. The lowest finished floor is for a refuse area at the southeast corner of the 

Site and has been set to a floor elevation of 1459.50, approximately 1-foot above the Site outfall. 

 

3.4 Operation and 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 land owners (such as private developers or property owners’ associations) for 

facilities on private property within drainage easements, including private streets. 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. 

 

For this Report, storm drain rim and invert information is provided on Exhibit 5 – Grading and Drainage 

Plan. Hydraulic analysis of the proposed storm drain will be forthcoming in the case that the City approves 

the drainage concepts as detailed in this Report. The onsite storm drain system will be designed to 

accommodate the 100-year storm event. Bentley StormCAD Version 5.6 will be utilized to analyze the 

proposed storm sewer system. StormCAD printouts and storm drain profiles will be available. The 

maximum ponding depth of any area drain is 0.25 feet. 
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4.0 SPECIAL CONDITIONS 

Currently, there are no washes with 100-year flows greater than 50 cfs that traverse the project site. Also, there 

are no designated Section 404 washes within the site; therefore, no Section 404 permit is required. 
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5.0 CONCLUSIONS 

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

 

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

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

Drainage Design Manuals for Maricopa County Hydrology and Hydraulics (2013), as applicable to Raintree 

Drive Residential, and is intended to support the Design Review Board (DRB) submittal for the project. 

2. The proposed improvements lie within a FEMA designated “Zone X” shaded. 

3. The proposed improvements have been shown to conform to the proposed drainage concepts as provided 

for the overall master development. 

4. All stormwater retention will be provided by four (4) surface retention basins located within the master 

development. 

5. Stormwater runoff will ultimately outfall to the City of Scottsdale’s Public storm drain system located in 

Northsight Boulevard. 

6. Finished floor elevations have been designed to be free from inundation during a 100-year, 2-hour storm 

event. 

7. Ongoing maintenance is required for all drainage systems in order to assure design performance. 

Maintenance is the responsibility of the private parties involved. 
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Project Raintree Drive Residential

Location Scottsdale AZ

Project Number 195063

Project Engineer John "Gordy" Ritchie, P.E.

ON-SITE WATERSHEDS

(ft) (mi) (sf) (Acres) (ft/mi) (min) (in/hr) (cfs) (min) (in/hr) (cfs) (min) (in/hr) (cfs)

2B 294 0.056 33,870 0.78 A 0.0407 1461.0 1456.0 90.7 3.9 5.81 0.90 4.1 4.6 3.70 0.78 2.3 5.5 2.29 0.72 1.3

2C 55 0.010 4,230 0.10 A 0.0463 1462.0 1459.7 220.8 1.4 5.81 0.90 0.5 1.6 3.70 0.78 0.3 1.9 2.29 0.72 0.2

2D 22 0.004 641 0.01 A 0.0515 1462.0 1461.0 240.0 0.9 5.81 0.90 0.1 1.0 3.70 0.78 0.0 1.3 2.29 0.72 0.0

2E 55 0.010 4,405 0.10 A 0.0462 1462.0 1460.8 115.2 1.7 5.81 0.90 0.5 2.0 3.70 0.78 0.3 2.4 2.29 0.72 0.2

2F 37 0.007 1,528 0.04 A 0.0491 1462.0 1460.4 235.5 1.1 5.81 0.90 0.2 1.3 3.70 0.78 0.1 1.6 2.29 0.72 0.1

2G 55 0.010 1,655 0.04 A 0.0489 1462.0 1461.1 86.4 1.9 5.81 0.90 0.2 2.2 3.70 0.78 0.1 2.7 2.29 0.72 0.1

2H 100 0.019 6,769 0.16 A 0.0451 1462.0 1461.9 5.3 5.7 5.81 0.90 0.8 6.8 3.70 0.78 0.4 8.2 2.29 0.72 0.3

2I 100 0.019 6,262 0.14 A 0.0453 1462.0 1461.9 5.3 5.8 5.81 0.90 0.8 6.8 3.70 0.78 0.4 8.2 2.29 0.72 0.2

2J 74 0.014 5,854 0.13 A 0.0454 1462.0 1460.6 99.9 2.0 5.81 0.90 0.7 2.4 3.70 0.78 0.4 2.8 2.29 0.72 0.2

3B 20 0.004 15,760 0.36 A 0.0428 1462.0 1456.0 1584.0 0.4 5.81 0.90 1.9 0.5 3.70 0.78 1.0 0.6 2.29 0.72 0.6

3C 47 0.009 854 0.02 A 0.0507 1463.5 1461.0 280.9 1.2 5.81 0.90 0.1 1.4 3.70 0.78 0.1 1.7 2.29 0.72 0.0

4 100 0.019 46,800 1.07 A 0.0398 1463.5 1462.7 42.2 2.8 5.81 0.90 5.6 3.4 3.70 0.78 3.1 4.0 2.29 0.72 1.8

    

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 10 minutes.

2 YEAR 

Intensity 

'i'

2 YR 

Runoff 

Coefficient 

'C'

Q2 

Flow

Q100 

Flow

Calculated 

Q10 'Tc'

(See Note 2)

10 YEAR 

Intensity 

'i'

10 YR 

Runoff 

Coefficient 

'C'

Q10 

Flow

Calculated 

Q2 'Tc'

(See Note 2)

Top 

Elevation

Bottom 

Elevation

Basin 

Slope 'S'

Calculated 

Q100 'Tc'

(See Note 2)

100 YEAR 

Intensity 

'i'

100 YR 

Runoff 

Coefficient 

'C'

Drainage Subbasin 

ID

Longest 

Watercourse 

'L'

Longest 

Watercourse 

'L'

Drainage 

Area 'A'

Drainage 

Area 'A'
 'Kb' 

Type
1

Watershed 

Resistance 

Coefficient 

'Kb'

RATIONAL METHOD SUMMARY

100 YEAR, 10 YEAR, 2 YEAR

100 YEAR 10 YEAR 2 YEAR
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Project Raintree Drive Residential

Location Scottsdale AZ

Project Number 195063

Project Engineer John "Gordy" Ritchie, P.E.

Old Rainfall Depth "P" = 2.80 inches

New Rainfall Depth "P" = 2.30 inches

(Acres) (AF) (CF)

1 A 0.23 0.59 0.14 0.03 1,157.29

2A B 3.58 0.59 2.11 0.41 17,649.14

3A C/D 1.83 0.59 1.08 0.21 9,037.96

2B A/B 0.78 0.59 0.46 0.09 3,818.82

3B C/D 1.12 0.59 0.66 0.13 5,511.00

4 C/D 1.02 0.59 0.60 0.11 5,006.99

TOTAL 100-YR 2-HR VOLUME REQUIRED: 0.97 42,181

*Calculated Values:

Weighted "C" = CPost - CPre

CPost=0.90 CPre=0.31 per "Final Drainage Report for Liberty Propoerty Trust for Vangaurd prepared by DEI Professional Services, L.L.c. on June 2005.

Weighted "C" = 0.90 - 0.31 = 0.59

Required 

Retention 

RETENTION VOLUMES REQUIRED - 

DEI DRAINAGE AREA

PRE V POST VOLUME - RAINFALL 

DEPTH CONVERSION

Drainage Subbasin ID

PHASE I

PHASE III

Required 

Retention Retention Basin ID
Drainage Area "A" 100 YR Runoff 

Coefficient "C"
A*C
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Project Raintree Drive Residential

Location Scottsdale AZ

Project Number 195063

Project Engineer John "Gordy" Ritchie, P.E.

Rainfall Depth "P" = 2.30 inches

(Acres) (AF) (CF)

1 A 0.23 0.59 0.14 0.03 1,157.29

2A B 3.58 0.59 2.11 0.41 17,649.14

3A C/D 1.83 0.59 1.08 0.21 9,037.96

2B A/B 0.78 0.59 0.46 0.09 3,818.82

2C,2D,2E,2F,2

G,2H,2I,2J B 0.72 0.59 0.42 0.08 3,544.48

3B, 3C C/D 0.38 0.59 0.23 0.04 1,878.77

4 C/D 1.07 0.59 0.63 0.12 5,292.30

TOTAL 100-YR 2-HR VOLUME REQUIRED: 0.97 42,379

*Calculated Values:

Weighted "C" = CPost - CPre

CPost=0.90 CPre=0.31 per "Final Drainage Report for Liberty Propoerty Trust for Vangaurd prepared by DEI Professional Services, L.L.c. on June 2005.

Weighted "C" = 0.90 - 0.31 = 0.59

PHASE I

PHASE III

RETENTION VOLUMES REQUIRED - 

WP DRAINAGE AREA

PRE V POST VOLUME

Drainage 

Subbasin ID
Retention Basin ID

Drainage Area "A" 100 YR Runoff 

Coefficient "C"
A*C

Required 

Retention 

Required 

Retention 
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Project Raintree Drive Residential

Location Scottsdale AZ

Project Number 195063

Project Engineer John "Gordy" Ritchie, P.E.

Volume Method Used Conic Approximation

(CF)

A 1,700

29,000

C 21,000

D 5,349

TOTAL 57,049

(SF) (SF) (CF) (AF) (AF) (CF)

1,456.0 1,457.0 28 350 0.01 0.00 -

1,457.0 1,458.0 350 818 568 0.03 0.01 1,168

1,458.0 1,459.0 818 1,517 1,150 0.06 0.04 2,685

1,459.0 1,460.0 641 1792 0.04 0.00 -

1,460.0 1,461.0 1,792 3,115 2,423 0.11 0.06 4,907

7,592

59,292

Conic Approximation Method

The formula for calculating the volume of a frustum of a circular cone is used.

The Equation is V = 1/3 H (A1 + A2 + SQRT(A1xA2))

H = difference in depth between two successive contours;

A1 = outer contour being considered;

A2 = inner contour being considered

3B, 4 Basin D East

VOLUME PROVIDED BASIN 'D':

TOTAL VOLUME PROVIDED:*Volume from "Final Drainage Report for Liberty Propoerty Trust for Vangaurd prepared by DEI Professional Services, 

L.L.c. on June 2005.

Total Volume 

Provided* -           Pre-

Development

B

Retention Basin ID

Cumulative 

Volume

Top 

ElevationRetention Basin ID

Bottom 

Area
Volume

3B, 4 Basin D West

Bottom 

ElevationDrainage Subbasin ID

RETENTION VOLUME PROVIDED

ON-SITE RETENTION

Top Area
Total Volume 

Provided

Total Volume 

Provided
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Project Raintree Drive Residential

Location Scottsdale AZ

Project Number 195063

Project Engineer John "Gordy" Ritchie, P.E.

(CF) (CF)

1 A 1,157 1,700

DEI 2A, 2B, 2C, 2D, 

2E, 2F, 2G, 2,H, 2I, 2J B 25,012 29,000

3A C 9,038 21,000

3B, 3C, 4 D 7,171 7,592

TOTAL 42,379 59,292

*Calculated Values:

Weighted "C" = CPost - CPre

Provided 

Retention 

RETENTION VOLUMES SUMMARIZED

Drainage Subbasin ID Retention Basin ID
Required Retention 
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1.0 INTRODUCTION 

The proposed Raintree Drive Residential project (Site) is an 8.24-acre site located in the southwest 

quarter of Section 12, Township 3 North, Range 4 East of the Gila and Salt River Meridian. More 

specifically, the Site is located at the south west corner of 87th Street and Raintree Drive in Scottsdale, 

Arizona. Refer to Exhibit 1 – Vicinity Map at the back of this report for project location. The project is 

located west of a private drive and includes a 5-story multi-family residential building and associated 

landscaping and hardscape. The Site is located within the previously approved Northsight Commercial 

Development.  

 

This Preliminary Drainage Report has been prepared in accordance with Wood, Patel & Associates, 

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

the Drainage Design Manuals for Maricopa County Hydrology and Hydraulics (2013), as applicable to 

Raintree Drive Residential, and is intended to support the Design Review Board (DRB) submittal for the 

project. 

 

Prior to this Report the Master Drainage Report for Northsight Commercial Development and Final 

Drainage Report for Liberty Property Trust for Vanguard were completed by the Master Developer and 

submitted to the City of Scottdale for review. The Site is located within the study area of this Report. This 

Report is intended to conform to the findings and calculations as provided in that report. 
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2.0 EXISTING DRIANAGE CONDITIONS AND CHARACTERISTICS 

2.1 Offsite Hydrology (Pre-Development) 

No offsite drainage is anticipated to impact the Raintree Office Development. The adjacent roadways all 

have existing storm drain infrastructure, and have been designed to retain the 100-year storm event. In 

addition, according to the Master Drainage Report by Gilbertson Associates Inc., most of the offsite runoff 

is intercepted by the CAP (Central Arizona Project) which is located approximately one mile north of the 

proposed Site. The area between the CAP and the Site is mostly developed, with existing stormwater 

retention onsite or conveyed to the Northsight Park regional retention basin by storm drain or street flow 

(refer to Appendix C – Master Drainage Report for Northsight Commercial Development, and Appendix 

D – Final Drainage Report for Liberty Property Trust for Vanguard). 

 

2.2 Onsite Hydrology 

The Site is currently part of a master planned development and includes a private drive with existing 

storm drain and catch basins (refer to Exhibit 2 – Aerial Drainage Map). There is an existing temporary 

retention basin located on the south side of the Site that accepts runoff. This retention basin is to be 

removed and the water rerouted as discussed below. The topography of the Site generally slopes from 

the northeast to the southwest from an approximate high elevation of 1464 to an approximate low 

elevation of 1458 at an approximate slope of 1.6% (Refer to Exhibit 3 – Existing Drainage Map). 

 

2.3 FEMA Regulated Flood Zones 

The Federal Emergency Management Agency (FEMA) has published a 100-year floodplain, per Flood 

Insurance Rate Map (FIRM). The City of Scottsdale FEMA Firm panel number is 04013C1760L, effective 

date October 16, 2013, and indicates the site falls within Zone “X” (refer to Exhibit 3 – FEMA FIRM Map). 

 

Zone “X” is defined by FEMA as follows:  

 

“0.2% Annual Chance Flood Hazard, Areas of 1% annual chance flow with average depth less 

than one foot or with drainage areas of less than one square mile”. 
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3.0 PROPOSED DRAINAGE PLAN 

3.1 Onsite Drainage Conditions (Post Development) 

The Site currently contains four (4) retention basins for Phases 1 and 3. Basin C will not be disturbed or 

have additional stormwater sent to it. Additional runoff will be distributed to existing retention basins A 

and B, which have been designed with excess capacity (See Drainage Exhibit A in Appendix D - Final 

Drainage Report for Liberty Property Trust for Vanguard). Basin D will be regraded per proposed Site 

improvements. It will be split into two (2) separate surface basins connected via an equalizer pipe. Overall 

volume of Basin D will be increased in the proposed condition. All basins will still have adequate storage 

to capture and detain the post-construction condition. 

 

All runoff for the Site will flow away from the buildings towards proposed conveyance structures that will 

ultimately outfall into existing or proposed retention basins. The drainage map for the Site is depicted in 

the attached Exhibit 4 – Proposed Drainage Map. 

 

Drainage areas 1, 2A, & 3A as shown in Drainage Exhibit A from the Final Drainage Report for Liberty 

Property Trust for Vanguard, will not be disturbed. Area 2B is currently retained in a temporary retention 

basin. The proposed improvements will remove the temporary retention basin and grade to drain to basin 

A as proposed in the Final Drainage Report for Liberty Property Trust for Vanguard by DEI. 3B and 4 are 

to be split into smaller tributary areas to better align with the proposed development. The new proposed 

drainage areas will include 2C-2J, 3B, 3C and 4. Drainage areas 2C-2J will be directed to the existing 

storm drain system within the private drive, where they will outlet into existing Basin B. Drainage areas 

3B, 3C, and 4 will be routed to Basin D via sheet flow, storm drain, or internal roof drain collection. 

 

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 10-year and 100-year events (Refer to Appendix A – Hydrology). 

 

3.2 Retention and Dissipation 

A system of stormwater retention basins has already been developed throughout the Site to handle 

stormwater flows. The drainage Design Manual for Maricopa County Volume I Hydrology and Design 

Standards and Policies Manual for the City of Scottsdale are referenced for stormwater guidelines and 

requirements. The onsite stormwater storage facilities are retention basins designed to store the 

difference between the post-development discharges and pre-development discharge per the Final 

Drainage Report for Liberty Property Trust for Vanguard prepared by DEI Professional Services, L.L.C 

dated June 8, 2005. The 100-year precipitation depth utilized in previous reports was 2.82 inches. Per 

the City of Scottsdale 2018 Design Standards and Policies Manual, the current 100-year precipitation 

depth is 2.30 inches. The Site’s existing hydrologic soil group, “B”, correlates with an existing condition 
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runoff coefficient of 0.31. Using a post-development C coefficient of 0.90, the difference in the post-

development and pre-development runoff coefficients is equal to 0.59. 

 

The existing and proposed basins appear to have sufficient storage to retain the 100-year, 2-hour storm 

event in the proposed development conditions. (See calculations in Exhibit A – Hydrology) 

 

3.3 Outfall and Lowest Floor Elevation 

Retention basins A and C, which are downstream outfalls for basins B and D, will drain through 18-inch 

bleed-off pipes located near the western property line and will ultimately outfall to the City of Scottsdale’s 

Public storm drain system located in Northsight Boulevard through a shared 18-inch bleed-off pipe. 

 

The surface drainage outfall for the Site is located at the southeast corner of the Site at a top of curb 

elevation of 58.58. 

 
The finished floor elevation has been designed to be free from inundation during a 100-year, 2-hour 

storm event. The proposed building has been set with a finished floor elevation of 1462.00, approximately 

3.5 feet above the Site outfall. The lowest finished floor is for a refuse area at the southeast corner of the 

Site and has been set to a floor elevation of 1459.50, approximately 1-foot above the Site outfall. 

 

3.4 Operation and 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 land owners (such as private developers or property owners’ associations) for 

facilities on private property within drainage easements, including private streets. 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. 

 

For this Report, storm drain rim and invert information is provided on Exhibit 5 – Grading and Drainage 

Plan. Hydraulic analysis of the proposed storm drain will be forthcoming in the case that the City approves 

the drainage concepts as detailed in this Report. The onsite storm drain system will be designed to 

accommodate the 100-year storm event. Bentley StormCAD Version 5.6 will be utilized to analyze the 

proposed storm sewer system. StormCAD printouts and storm drain profiles will be available. The 

maximum ponding depth of any area drain is 0.25 feet. 

  

additional runoff that occurs

as a result of
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4.0 SPECIAL CONDITIONS 

Currently, there are no washes with 100-year flows greater than 50 cfs that traverse the project site. Also, there 

are no designated Section 404 washes within the site; therefore, no Section 404 permit is required. 

  

   1-DR-2020
     3/9/2021



  

5.0 CONCLUSIONS 

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

 

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

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

Drainage Design Manuals for Maricopa County Hydrology and Hydraulics (2013), as applicable to Raintree 

Drive Residential, and is intended to support the Design Review Board (DRB) submittal for the project. 

2. The proposed improvements lie within a FEMA designated “Zone X” shaded. 

3. The proposed improvements have been shown to conform to the proposed drainage concepts as provided 

for the overall master development. 

4. All stormwater retention will be provided by four (4) surface retention basins located within the master 

development. 

5. Stormwater runoff will ultimately outfall to the City of Scottsdale’s Public storm drain system located in 

Northsight Boulevard. 

6. Finished floor elevations have been designed to be free from inundation during a 100-year, 2-hour storm 

event. 

7. Ongoing maintenance is required for all drainage systems in order to assure design performance. 

Maintenance is the responsibility of the private parties involved. 
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APPENDIX C – FINAL DRAINAGE REPORT FOR LIBERTY PROPERTY TRUST FOR  
VANGUARD 
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EXHIBIT 2 – FEMA FIRM  
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EXHIBIT 3 – EXISTING DRAINAGE MAP  
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In Maricopa County: (602) 263-1100

Arizona Blue Stake, Inc.

Call at least two full working days before
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Dial 8-1-1 or 1-800-STAKE-IT (782-5348)
In Maricopa County: (602) 263-1100

Arizona Blue Stake, Inc.

Call at least two full working days before
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EXHIBIT 6 – DRAINAGE EXHIBIT A FROM FINAL DRAINAGE REPORT FOR LIBERTY 
PROPERTY TRUST FOR VANGUARD  
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