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1.0 INTRODUCTION 
 

This preliminary drainage report has been prepared under a contract from LGE Design 
Build the developer of the Scottsdale and Thunderbird site.  The purpose of this report is to 
provide a preliminary drainage analysis, required by the City of Scottsdale, to support this 
development.  Preparation of this report has been done according to the procedures detailed in 
the City of Scottsdale's Design Standards and Policy Manual, (Reference 1). 

 
This development project is located along the south side of Thunderbird/Redfield Road just 

east of Scottsdale Road within the City of Scottsdale, Maricopa County, Arizona. The proposed 
project is located within a developed site with multiple buildings, parking and drive areas and 
landscaping. 

 
The existing parcel is bound by existing commercial/office developments and Desert Valley 

Church to the north, 76th Street (Miller Road alignment) to the east, the existing church facility to 
the south and an existing facility and Thunderbird/Redfield Road to the west. The site is 
specifically located in section 11, Township 3 North, Range 4 East, of the Gila and Salt River 
Base and Meridian. Figure 1, in Appendix A, and the image below illustrate the location of the 
project site in relation to the City of Scottsdale Street system. Access to the site is provided from 
Thunderbird/Redfield Road. See the  
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The development proposes the demolition of existing buildings, associated parking lots, 
storage areas and driveway and the construction of a new warehouse building. Site 
improvements will include construction of driveway entrances including a connecting driveway 
to the city park and ride facility to the west, a parking lot, sidewalk/hardscape, landscape areas, 
and supporting infrastructure including new storm water drainage system, water, sewer and fire 
line service.  The overall project site is approximately 17 acres. 

 
2.0 EXISTING DRAINAGE CONDITIONS 

 
As shown on the Topographic Plan and Conceptual Grading Plan in Appendix A the 

proposed site is located on a developed parcel with existing buildings, parking and drive aisles, 
storage and landscape areas. It is part of a larger overall developed area with multiple uses 
including storage, a church facility, commercial and residential. This existing site outfalls to the 
existing church site to the south. The majority of it outfalls to the southeast with a small 
percentage of the site out falling to the southwest.  

 
Multiple attempts were made to obtain existing drainage reports for the master developed 

area but none were available from the city records. From the site reconnaissance and survey there 
are three existing retention basins within the proposed site area. Existing Basin 1 is larger and 
about 2’ deep near the center of the site and Existing Basin 2 is smaller about a 1’ deep near the 
western boundary. There is a depressed area at the northwest corner of the site that outfalls into 
two existing parallel 12” storm drains. These storm drains outfall to an existing basin just west of 
our proposed site area to a basin along the southern and western boundary of the city facility site. 
Please see the Topographic Plan and Concept Grading and Drainage Plan in Appendix A. 

 
Per city comments this basin may go away with any future expansion of the city’s facilities 

and it has been requested this this site provide the volume for this future lost retention. Please see 
Section 3.3 below for discussion regarding Existing Basin 3.  

 
The existing church site south of this project slopes to the south and therefore the 

stormwater flows from that site are routed away from this project. This is similar to the area west 
of the development site as it generally slopes to the west. There is an existing wall with no 
openings for stormwater conveyance between this site and the commercial development to the 
north so stormwater is blocked from entering from the north. Miller Road to the east has a swale 
along its west pavement edge which directs stormwater to the south. 

 
The current FEMA Flood Insurance Rate Map (FIRM) for this area, map number 

04013C1760 L with an effective date of October 16th, 2013, shows the entire project site is in a 
flood hazard Zone X.  Zone X is defined as, "Areas of 0.20% annual chance flood; areas of 1% 
annual chance flood with average depths of less than 1 foot or with drainage areas less than 1 
square mile; and areas protected by levees from 1% annual chance flood.” 
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3.0 PROPOSED DRAINAGE CONCEPT 
 
The proposed drainage concept is presented in three parts: on-site drainage, off-site drainage 

conveyance, and storm water retention.  These three sections make up sections 3.1, 3.2, and 3.3 
respectively. The Conceptual Grading Plan in Appendix A provides a graphical illustration of the 
proposed drainage concept. 
 
3.1 On-site Drainage 
 

The onsite drainage will be conveyed into a proposed retention basin located at the southeast 
corner of the proposed site area. A drainage easement will be dedicated around the proposed 
basin. Drainage will be conveyed via roof drains and overland flow across the parking lot into 
curb openings and catch basins and then into the proposed storm drains which will outfall into 
the proposed shallow retention basin. Calculations for the retention basin are shown in Appendix 
B.  

 
Since the existing site has two outfalls and the proposed retention basin location does not 

accommodate maintaining the existing west outfall the proposed site will provide additional 
retention for the western outfall portion of the site. See Storm Water Retention in Section 3.3. 

 
Drainage for the proposed park and ride driveway to the west will be conveyed to a curb 

opening along the south side of the drive to match the existing low area of the driveway 
alignment. This stormwater will be conveyed into a retention basin where it will overtop and 
continue to the west as it has done historically. A scupper will be provided on the north side of 
the proposed drive in the existing low spot to allow historic flows to pass over the new driveway. 
Calculations for the retention basin are shown in Appendix B. 

 
This proposed drive will cross an existing concrete channel on the east side of the city park 

and ride facility property. This is shown and designed as two similar box culverts as the existing 
upstream box culverts under Thunderbird/Redfield. The final box culvert design and sizing will 
be provided with the final plans.  

 
 The drainage elements are conceptually shown on the conceptual grading and drainage 

plans. Details and supporting calculations will be provided along with the final plans. 
 
3.2 Off-site Drainage Conveyance 
 

As discussed in Section 2 Existing Conditions above the flows have been cutoff by the 
existing improvement and therefore no significant off-site drainage impacts this site.  
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3.3 Storm Water Retention 
 
Since this is a previously developed site stormwater storage requirements in the city of 

Scottsdale can be based on the greater of the pre-vs-post development storm water runoff 
volume, in addition to maintaining any existing volumes in any existing stormwater storage 
basins or the first flush retention volume. Whichever of these two volume requirements is 
greater.  

 
Since the existing site has two outfalls with about 15% of the site currently out falling to the 

southwest corner of the site. The proposed retention basin location does not accommodate 
maintaining the existing west outfall. Therefore, retaining the entire site for either of the pre-vs-
post or first flush retention volume could increase the outfall to the southeast. Therefore, the 
standard 100yr-2hr retention volume will be provided for the portion of the site that currently 
outfalls to the west. This should prevent any additional outfall to the east. 

 
The eastern outfall portion of the site will be designed for the greater of the pre-vs-post or 

first flush retention volume and the western outfall portion of the site will be designed for the 
100yr-2hr design storm. 

 
 The required Pre-Vs-Post retention volume for the east outfall is the difference between the 
post development retention requirements and the pre development retention requirements plus 
the existing stormwater volume provided on the eastern outfall site. This results in a Pre-Vs-Post 
requirement of 5,436 cf plus the Existing Basin 1 onsite retention volume of 32,670 cf which 
results in a total Pre-Vs-Post requirement of 37,677 cf.  
 
 The standard retention volume for the west outfall portion of the site is 18,545 cf. Therefore, 
the total west standard and east pre-vs-post retention for the site is 56,222 cf. This is greater than 
the first flush volume for the overall site of 32,670 cf.  Therefore, the combined west standard 
and east pre-vs-post govern. Supporting calculations are included in Appendix B. 
 
 The volume requirement of 56,222 cubic-feet will be satisfied by the proposed surface 
retention basin located at the southeast corner of the developed site. The ponding depth in the 
retention basin will not exceed 1.10 ft and will be bled off via the proposed drywells within the 
required 36 hours. Overflow from this basin will continue to the south as sheet flow at the same 
grades as it has done historically Supporting calculations are included in Appendix B. 
 
 Due to the necessary storm drain system and the shallow basin depth the storm drains will 
enter the basin below grade and will bubble up to fill the basin. In order to avoid standing water 
in the storm drain system a drywell will be connected to the bubbler catch basin to drain the 
system for vector control. 
 
 Existing Basin 3 is the existing basin on the west side of the city’s facility at the northwest 
corner of the site. It was stated in the water department comments that this basin may need to be 
removed in the future. Since the proposed site development is now retaining the 100yr-2hr storm 
event for the western outfall portion of the site this basin will no longer be needed by this 
development.  

14-DR-2022
11/4/22

32,241

Technically,
providing 100-yr,
2h retention in a
basin will result in
an overflow not
exceeding the pre
100-yr, 6-hr storm
at that basin. If the
discharge point is
changed, either the
full 100-yr, 6hr
volume from the
contributing area
needs to be
retained in the
other basin or a
storage routing
analysis need to be
provided to
compare pre vs
post 100-yr, 6 hr
discharge at the
other basin
This section needs
to be revised
accordingly.

in the proposed basin at
the SE corner of the site

See
comment
above

Percolation time calculations are provided in
Appendix B. 
The calculations are based on an initial
estimated percolation rate of 0.1 cfs. The
actual number of drywells may be adjusted
once the first drywell is installed and proper
percolation rate is measured
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 Another shallow retention basin is proposed for the proposed west drive to the city park and 
ride facility. This basin is to also retain the greater of the pre-vs-post or first flush retention 
volume for the proposed drive area. The pre-vs-post volume is 580 cf and the first flush volume 
is 1,104 cf and therefore the first flush governs. Overflow for the basin will continue to the west 
of the basin as it has done historically. This basin will not exceed 0.50 ft therefore no bleed off 
mechanism is required.  
 
4.0     FINISH FLOOR ELEVATIONS 
 

The proposed finish floor elevation of 1429.50 is safe from flooding for the 100-year design 
flows. It is well above the proposed retention basin high water and is also more than 14” above 
the existing extreme outfall for this site of 1424.76± located at the southeast corner of the site off 
Miller Road. In addition to the above ultimate outfall the site can also outfall to the southwest at 
an elevation of 1425.87 which is also well below the proposed finish floor.  

 
5.0     ENVIRONMENTAL REQUIREMENTS 
 
 An NOI and SWPPP plan and report need to be submitted along with final plans or 
before any grading or demolition activities can commence onsite.  
 
6.0     CONCLUSIONS 
 

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

• The site will retain the development retention requirements for the greater of the Pre-
Vs-Post and first flush storm events, 

• The proposed finished floor elevation is protected from inundation of the 100yr-2hr 
design storm.  

 
7.0 REFERENCES 
 
1) City of Scottsdale Design Standards & Policies Manual, January 2018. 
2) Drainage Design Manual for Maricopa County, Arizona, Hydrology, December 2018. 
3) Drainage Design Manual for Maricopa County, Arizona, Hydraulics, December 2018. 
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VICINITY MAP
FIGURE 1

VICINITY MAP
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MAP LEGEND FIRM PANEL

FIGURE 2
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PORTION OF PANEL SHOWING SITE
FIGURE 2
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Weighted Runoff Coefficient Calculation
Cw=[(C1*A1)+(C2*A2)+(C3*A3)…+(Cn*An)] / Total Area

Project: LGEC308 Calc'd By: HLG
Date: 10/6/2022 Chck'd By: LMT

EAST
Post Development

C1= 0.95 Paving A1= 5.956 Acres
C2= 0.85 Landscape A2= 4.173 Acres
C3= 0.95 Roof A3= 5.226 Acres

Total= 15.36 Acres
Cw= 0.92

Pre- Development
C1= 0.95 Paving A1= 2.432 Acres
C2= 0.85 Landscape A2= 10.919 Acres
C3= 0.95 Roof A3= 2.005 Acres

Total= 15.36 Acres
Cw= 0.88

WEST
Post Development

C1= 0.95 Paving A1= 1.771 Acres
C2= 0.85 Landscape A2= 0.466 Acres
C3= 0.95 Roof A3= 0.320 Acres

Total= 2.56 Acres
Cw= 0.93

Pre- Development
C1= 0.95 Paving A1= 0.245 Acres
C2= 0.85 Landscape A2= 2.179 Acres
C3= 0.95 Roof A3= 0.155 Acres

Total= 2.58 Acres
Cw= 0.87

DRIVEWAY
Post Development

C1= 0.95 Paving A1= 0.720 Acres
C2= 0.85 Landscape A2= 0.000 Acres
C3= 0.95 Roof A3= 0.000 Acres

Total= 0.72 Acres
Cw= 0.95

Pre- Development
C1= 0.95 Paving A1= 0.000 Acres
C2= 0.85 Landscape A2= 0.720 Acres
C3= 0.95 Roof A3= 0.000 Acres

Total= 0.72 Acres
Cw= 0.85
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Retention Basin Calculations
Vr=C*(D/12)*A*43,560, C=Weighted, D=2.22

Design Storm: 100-year, 2-hour

A = 18.00 Acres Project Number: LGEC308
D = 2.22 inches Standard and Pre-Vs-Post Date: 10/6/2022
D = 0.5 inches First Flush
C = Weighted  Pre-Vs-Post
C = 0.9 Standard
C = 1 First Flush

Volume Required

Full Site First Flush Required
Site Area (ac) C (First Flusth) D Vr (cf)

First Flush 18.00 1.00 0.50 32,670 CF

East Pre-Vs-Post
Pre-Developed

Site Area (ac) C (Weighted) D Vr (cf)
Pre-Developed 15.36 0.88 2.22 108,754 CF

Post-Developed
Site Area (ac) C (Weighted) D Vr (cf)

Post-Developed 15.36 0.92 2.22 114,190 CF
Pre-Vs-Post = 5,436 CF

Existing Retention Basin 1 
Elevation Area (sqft) Depth (ft) Volume (ft3) Total (ft3)
1429 26457

1 21781 21,781 CF
1428 17104

1 10460.5 32,241
1427 3817

Total Volume of Basin = 32,241 CF

Total Required Pre-Vs-Post 37,677 CF

West Standard Retention
Site Area (ac) C (First Flusth) D Vr (cf)

West 2.56 0.90 2.22 18,545 CF

East Pre-Vs-Post = 37,677 CF
West Standard Retention = 18,545 CF

Total Pre-Vs-Post and Standard = 56,222 CF
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Total Pre-Vs-Post and Standard = 56,222 CF
Total First Flush = 32,670 CF

Toal Design Retention = 56,222 CF

Proposed Retention Basin Volume
Elevation Area (sqft) Depth (ft) Volume (ft3) Total (ft3)
1423.00 54106

1.1 57212 57,212 CF
1421.90 49916

Total Volume of Basin = 57,212 CF

Total Volume Provided = 57,212 CF
Total Volume Required = 56,222 CF

Excess = 990 CF

Driveway Retention Basin Requirements
Site Area (ac) C (First Flusth) D Vr (cf)

First Flush 0.61 1.00 0.50 1,104 CF

Driveway Pre-Vs-Post
Pre-Developed

Site Area (ac) C (Weighted) D Vr (cf)
Pre-Developed 0.72 0.85 2.22 4,932 CF

Post-Developed
Site Area (ac) C (Weighted) D Vr (cf)

Post-Developed 0.72 0.95 2.22 5,512 CF
Pre-Vs-Post = 580 CF

Pre-Vs-Post = 580 CF
First Flush= 1,104 CF

Design is greater of Pre-Vs-Post and First Flush Driveway = 1,104 CF

Driveway Retention Basin Volume Provided
Elevation Area (sqft) Depth (ft) Volume (ft3) Total (ft3)
1424.00 3194

0.5 1490 1,490 CF
1423.50 2764

 Total Volume of PBasin = 1,490 CF

Total Volume Provided = 1,490 CF
Total Volume Required = 1,104 CF

Excess = 385 CF
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Percolation Calculations

Project: LGEC308 Calc'd By: HLG
Date: 10/6/2022 Chck'd By: LMT

Drywell Percolation Calculations
Design Percolation Rate 0.10 cfs

Basin ID

Number 
of 

Drywells

Drywell 
Perc. Rate 

(cfs)

Drywell 
Perc. Rate 

(cfh)

Basin 
Volume 

(cf)
Dry-Up 

Time (hr)
Basin 6 0.6 2160 56,222 26
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