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1.0 INTRODUCTION 

The proposed multi-use development is a 49.2-acre site located in the northeast corner of North Scottsdale 

Road and East Sutton Drive. The 7
th 

Day Adventist – Scottsdale & Sutton (Site) is the redevelopment of a 

portion of the existing Seventh-Day Adventist Church campus and adjacent commercial/industrial properties. 

The Site is bounded by North Scottsdale Road to the west, a City of Scottsdale park and ride facility and East 

Thunderbird Road to the north, North Miller Road (76
th
 Street) to the east and East Sutton Drive and the 

Seventh-Day Adventist Church campus to the south. More specifically, the Site is located in a portion of the 

south half of Section 11, Township 3 North, Range 4 East and a portion of the north half of Section 14, 

Township 3 North, Range 4 East of the Gila and Salt River Base and Meridian. The Site is located within 

Assessor Parcel Number 215-56-333A and a portion of 175-04-002A. (Refer to Exhibit 1 – Vicinity Map) 

 

The proposed uses include 158,000 square-feet of office, 46,800 square-feet of residential, 76,250 square-feet 

of hangars and 184,450 square-feet of industrial. The proposed redevelopment will include landscaped open 

space areas, hardscape areas and paved areas including parking lots, loading areas, a taxiway and apron for 

aircraft maneuvering and parking. 

 

This report is to document the drainage design criteria used for preparation of the preliminary grading and 

drainage design and to support the request for rezoning of the Site. This Preliminary Drainage Report has been 

prepared in accordance with the Wood, Patel & Associates, Inc. (WOODPATEL) understanding of the City of 

Scottsdale technical drainage requirements applicable to the Site. 
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2.0 EXISTING DRAINAGE CONDITIONS AND CHARACTERISTICS 

2.1 Existing Conditions 

The Site proposed for redevelopment includes an office building, twenty (20) single-family residences, 

three (3) hangars and several commercial/industrial buildings. Paved areas include parking lots, 

internal roadways and equipment/storage yards. Some equipment and materials storage yards are 

unpaved. Open spaces include areas of xeriscape landscaping and areas of irrigated turf landscaping. 

 

The 20 single-family residences proposed for redevelopment are a part of the Seventh-Day Adventist 

Church campus. The remainder of the existing 27.6-acre campus, including the church, the 

Thunderbird Adventist Academy and the Thunderbird Christian Elementary, are not included in the 

proposed development. 

 

A drainage channel is located between the Site and the City of Scottsdale park and ride facility. The 

channel collects runoff from the City of Scottsdale Airport north of Thunderbird Road, from Thunderbird 

Road and from the park and ride facility. The channel discharges to an existing 90-inch diameter storm 

drain adjacent to Scottsdale Road. The 90-inch storm drain is located in a drainage easement on the 

west side of the Site and conveys runoff to the south. 

 

The existing ground elevation ranges from approximately 1,431-feet in the northeast corner of the Site 

to approximately 1,417-feet in the southwest corner (City of Scottsdale Datum NAVD 88). 

 

Historical aerial photography identifies portions of the Site to be first developed in the early 1950s 

including two (2) hangars. The balance of the Site was substantially developed by the mid-1980s 

including the office building in the southwest corner of the Site. It does not appear that stormwater 

retention basins or drywells are located within the Site. 

 

The Site generally drains in a southwesterly direction to the church campus and to Sutton Road. Offsite 

runoff enters the northeastern portion of the Site. 

 

2.2 FEMA Floodplain 

Federal Emergency Management Agency (FEMA) Flood Insurance Rate Map (FIRM) panel number 

04013C1760L, dated October 16, 2013, identifies the Site to be 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  Proposed Conditions 

No outfall is available for the facilities proposed for the storage of stormwater runoff. For that reason, 

the stormwater storage facilities are designed to retain runoff. Proposed onsite stormwater retention 

facilities consist of both surface basins and below-ground storage tanks. Stormwater stored in surface 

basins will be dissipated within 36 hours by a combination of basin floor percolation and drywells while 

stormwater stored within the below-ground tanks will be dissipated within 36 hours by drywells. 

 

The proposed retention facilities will store onsite runoff resulting from the 100-year, 2-hour event. The 

first flush volume resulting from the first 0.5 inches of precipitation will also be retained. 

 

Surface retention basins are designed with 4H:1V side slopes and depths no greater than three (3) 

feet. Some basins will be interconnected by equalization pipes which may result in depths less than 

three (3) feet in the upstream basins. Each 10-foot diameter, corrugated metal pipe (CMP) below-

ground storage tank will have positive slope to drain to a drywell. The CMP tanks shall be provided with 

a smooth interior floor in conformance with City of Scottsdale Standard Detail 2554. 

 

The proposed vehicular driveway from the Site to the City of Scottsdale park and ride facility crosses 

the existing channel. Preliminarily, two 3-foot by 10-foot concrete box culverts are proposed for 

construction at this location. The required culvert size will be verified with further analysis. 

 

Offsite runoff that enters the northeastern portion of the Site will either be routed through or around the 

Site. Alternatively, the offsite runoff may be retained with onsite runoff in the proposed retention 

facilities. The disposition of offsite runoff will be dependent upon the final site plan configuration. 

 

Retention and Dissipation 

Onsite runoff resulting from the 100-year, 2-hour event will be retained. The required volume, VR, is 

determined as:  
 

VR = ΔC (R/12) A  

 Where: ΔC = Runoff Coefficient (Pre-Development vs. Post-Development) 

  R = Precipitation depth = 2.23 inches) 

  A = Disturbed area = 2,145,861 square feet) 
 

The runoff coefficient used for the post-developed condition is 0.86 (commercial and industrial areas). 

The runoff coefficient for the pre-developed condition is the weighted average of pervious and 

impervious areas. The total area is 2,145,861 square-feet of which 811,280 square-feet is comprised of 

impervious surfaces and 1,334,581 is comprised of three (3) types of pervious surfaces.  
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The pervious surfaces include approximately 333,645 square-feet of gravel with a runoff coefficient of 

0.82, approximately 500,468 square-feet of turf with a runoff coefficient of 0.30 and approximately 

500,468 square-feet of desert landscaping with a runoff coefficient of 0.45. The weighted average of 

the pervious areas is then: 

 

CPERVIOUS = [(333,645)(0.82) + (500,467)(0.30) + (500,467)(0.45)] / 1,334,581 

    = 0.49 

and 

CPRE-DEVELOPED = [(1,334,581)(0.49) + (811,280)(0.95) / 2,145,861 

          = 0.66 

and 

ΔC = CPOST-DEVELOPED - CPRE-DEVELOPED 

      = 0.95 – 0.66 

      = 0.29 

 

The required retention volume is: 

VR = ΔC (R/12) A  

     = (0.29)(2.23/12)(2,145,861) 

     = 115,644 cubic feet 

 

Retention of the first one-half inch of precipitation is required. The first-flush volume, VF, is determined 

as: 

VF = C (R/12) A  

 Where: C = 1.0 

  R = Precipitation depth = 0.5 inches 

  A = Disturbed area = 2,145,861 square-feet 

VF = (1.0) (0.5/12) (2,145,861) 

     = 89,410 cubic feet  

Therefore, retention of runoff from the 100-year, 2-hour event will satisfy the first-flush requirement. 

 

Stormwater will be stored in fifteen (15) surface basins and two (2) below-ground tanks. The 

stormwater stored in surface basins will be dissipated within 36 hours by a combination of basin floor 

percolation and drywells while stormwater stored within each below-ground tank will be dissipated 

within 36 hours by a drywell. The stormwater dissipated by percolation is not considered in this 

analysis but will be addressed as the grading and drainage design is later advanced. 

 

Drywells are assumed to dissipate stormwater at the rate of 0.1 cubic-feet per second per drywell 

which equates to 36 cubic-feet per hour per drywell. Therefore, each drywell can dissipate 12,920 

cubic-feet within 36 hours. The minimum number of drywells required to dissipate the required 

retention volume of 115,644 cubic-feet is determined as: 
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Number of drywells  = 115,644 cubic feet/(12,920 cubic feet/drywell) 

 = 9 drywells (rounding up) 

 

The proposed retention basins and below-ground tanks are distributed throughout the 49.2-acre Site. 

This is to maintain proportionality between the volume of each storage facility and the anticipated runoff 

from each corresponding contributory area. On this basis, fifteen (15) surface basins and two (2) 

below-ground tanks provide a total retention volume of 156,620 cubic-feet. Twelve (12) drywells are 

proposed. The locations and number of basins, tanks and drywells may change as the grading and 

drainage design is advanced. Refer to Exhibit 4 – Preliminary Drainage Map for the preliminary 

drainage system and drainage sub-basin boundaries. Refer to Exhibit 5 – Retention Volumes for the 

retention volumes required and volumes provided for each sub-basin. 

 

3.2 Lowest Floor Elevations 

The preliminary grading design provides overflow routes to two (2) outfalls at the perimeter of the Site, 

should the capacity of the onsite storage and/or conveyance facilities be exceeded. One (1) outfall with 

elevation of approximately 1,417.0-feet is located at the southwest corner of the Site. The lowest 

finished floor elevation in proximity to this outfall is anticipated to be 1,420.5 feet which is 3.5-feet 

higher than the outfall elevation. 

 

The other outfall with elevation of approximately 1,423.4-feet is located adjacent to Miller Road on the 

east side of the Site. The lowest finished floor elevation in proximity to this outfall is anticipated to be 

1,427.0 which is 3.6-feet higher than the outfall elevation. 

 

3.3 Operation and Maintenance 

The property owner shall be solely responsible for the operation and maintenance of the storm water 

drainage system. In accordance with the City of Scottsdale’s Design Specifications and Policies 

Manual, the owner will dedicate a public drainage easement for the storm water retention facilities. 

Operation and maintenance reference material will be provided in the Final Drainage Report. 
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4.0 SPECIAL CONDITIONS 

Currently, there are no washes with 100-year flows greater than 50 cfs that traverse the 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 DATA ANALYSIS 

5.1  Hydrologic Analysis 

The drainage improvements will be developed consistent with Chapter 4 of the City of Scottsdale’s 

Design Standards and Policies Manual, 2018 (DSPM). The Rational Method will be used to quantify 

peak discharge values for onsite concentration points for the full buildout scenario during the 100-year, 

2-hour storm event. Weighted “C” coefficients will be referenced from Chapter 4 of the City of 

Scottsdale DSPM. 

 

5.2  Hydraulic Analysis 

For this preliminary report, the rim elevations of the catchbasins information are in the Conceptual 

Improvement Plan. Hydraulic analysis of the proposed storm drains will be forthcoming once the City 

approves the conceptual stormwater retention scenario. The onsite storm drain system will be 

designed to accommodate the 10-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. 
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6.0 CONCLUSIONS 

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

 
1. The proposed drainage infrastructure will be designed in accordance with the City of Scottsdale Design 

Standards and Policies Manual, 2018. 

 
2. The Site lies within a FEMA-designated “Other Flood Areas” Zone “X” shaded. Per the FEMA map (Panel 

1760L), the FIRM information is as follows:  “0.2% Annual Chance Flood Hazard, Areas of 1% annual 
chance flow with average depth less than one (1) foot or with drainage areas of less than one (1) square 
mile.” 

 
3. Offsite flow enters the northeastern portion of the Site. 

 
4. The Rational Method will be used to estimate peak discharges for all onsite drainage areas. 

 
5. Stormwater retention will be provided for the 100-year, 2-hour storm event and the first-flush event (2.23 

inches and 0.5 inches of rainfall, respectively).  

 
6. Stormwater retention will be provided in fifteen (15) retention basins and two (2) below-ground tanks. The 

volume required for the Site is 116,712 cubic feet and the volume provided is 156,620. 

 
7. The lowest proposed finished floor elevations are no less than 3.5-feet higher than the ultimate outfall 

elevations. 
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EXHIBIT 1 - VICINITY MAP 
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EXHIBIT 2 – FEMA FIRM MAP 
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EXHIBIT 3 – EXISTING DRAINAGE MAP 
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EXHIBIT 4 – PRELIMINARY DRAINAGE MAP 
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EXHIBIT 5 – RETENTION VOLUMES 
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PRE-DEVELOPMENT vs POST-DEVELOPMENT VOLUME

Project: 7TH DAY ADVENTIST

Location: Scottsdale, Arizona

Project No.: 194966

Project Eng.: Anthony J Beuche, P.E. 

References: City of Scottsdale Design Standards and Policies Manual

Description: Retention Volume 

Rainfall Depth, "P" = 2.23 inches

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

1 A 190,844 0.29 10,285 12,840 12,840

2 B 270,017 0.29 14,552 17,990 17,990

3 C 299,995 0.29 16,167 12,920 3,530 16,450

4 D 153,476 0.29 8,271 25,840 25,840

5 E 109,357 0.29 5,893 500 5,500 6,000

6 F 97,896 0.29 5,276 12,860 12,860

7 G 170,607 0.29 9,194 12,920 12,920

8 H 873,487 0.29 47,074 51,720 51,720

TOTAL 2,165,679 116,712 147,590 9,030 156,620

Provided 

Volume  

(Underground 

Storage)

Provided 

Volume  

(Total)

Required 

Retention 

Provided 

Volume  

(Surface 

Storage)

Drainage 

Subbasin ID

Retention 

Basin ID

Drainage 

Area "A"

100 YR 

Runoff 

Coefficient 

"C"
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