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1.0 INTRODUCTION

This Drainage Report for The Skysong ASU Scottsdale Innovation Center Infrastructure Street
Improvements has been prepared as required by the City of Scottsdale. The Skysong ASU Scottsdale
Innovation Center 1s a proposed in-fill project within the City of Scottsdale, Arizona. This
development lies in Section 2, Township 1 North, Range 4 East of the Gila and Salt River Meridian.
More particularly the site is located at the southeast comer of McDowell and Scottsdale Roads.
(Please see Appendix 1, Vicinity Map.)

The Los Arcos Mall occupied this site for over 30 years, until its recenf demolition. The existing mall
site consisted of several large buildings located in the center of the site with parking around the
perimeter. The proposed site is approximately 36.6 acres with land use to consist of office, research,
residential and retail buildings. The mix of uses has not been fully determined at this time. At the
ultimate build out condition, the site will have approximately 1.2 million square feet of commercial
space and 604 residential condominium units. In addition, the City of Scottsdale will be building
approximately 95,000 square feet of office space along with a possible 200 room hotel. The first phase
of construction will consist of mass grading the entire site, constructing the major roads and utility
infrastructure, and constructing one building shell and parking lot. Future buildings and parking areas
will be constructed as determined by the developer. This report will analyze the drainage condition for
the majority of the infrastructure improvements.
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DESCRIPTION OF EXISTING DRAINAGE CONDITIONS

2.1

2.2

Existing On-Site Conditions

The existing site was formally the Los Arcos Mall and is currently vacant undeveloped land.
The site slopes generally from northwest to southeast at approximately 1.0%. The site is
bounded by Scottsdale Road to the west, McDowell Road to the north, 74™ Street to the east,
and an alley adjoining a multi family residential compiex to the south. Other site features
include large open pits on the site where old basements from the mall were located. (Please

see Appendix 2, Existing Drainage Map.)

The Los Arcos Mall occupied this site for over 30 years, until its recent demolition. The mall
site consisted of several large buildings located in the center of the site with parking around
the perimeter. In a Memorandum prepared by Engineering and Environmental Consultants
Inc. dated April 19, 2005 it is reported that onsite stormwater retention facilities were not
accounted for, and the stormwater runoff generated from the site drained directly to the
adjacent streets. This stormwater was conveyed to the east, through the Scottsdale municipal
storm drain system, and ultimately to the Indian Bend Wash. In the Memorandum the existing
Los Arcos Mall drainage pattern was analyzed as summarized below. (Please see Appendix 6,
Memorandum by Engineering & Environmental Consultants.)

Table 1 Approximate Peak Discharge from Los Arcos Mall Site
Discharge to: Drainage Area 10-year 100-year
[acres] [cfs] [cfs]
Scottsdale Rd 8.8 48 91
McDowell Rd 7.8 43 81
74" Street 20.4 103 196
Total: 37.0 194 368
Offsite Conditions

The stormwater runoff from this site, outfails directly to the adjacent City of Scottsdale
Municipal storm drain system. This system consists of an existing 6-foot by 6-foot concrete
box culvert located in McDowell Road. According to City of Scottsdale Utility Maps this
storm drain travels east and eventually outfalls into Indian Bend Wash. There is an existing

60-inch storm drain in Scottsdale Road that that drains to the south. This pipe then turns east
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along the south property line of the site and increases to a 72-inch storm drain pipe. This 72-
inch pipe travels east along the south property line and is located in an existing 20-foot
drainage easement. It then continues east to Miller Road where it increases to a 78-inch storm
drain pipe. According to City of Scottsdale Utility Maps the pipe drains south on Roosevelt
where it then turns east and eventually outfalls into Indian Bend Wash. The 60-inch storm
drain and 6-foot by 6-foot box culvert are hydraulically connected at a manhole located in the
intersection of McDowell Road and Scottsdale Road.

The City of Scottsdale Storm Water Master Plan and Management Program, prepared by
KVL Consultants Inc., states that this site would discharge approximately 122 ¢.fs. into the
72-inch pipe located at the southeast property comer during the 10-year storm event. The
management program also states that the 72-inch pipe has sufficient capacity io accept this
flow. We have calculated this 10 year flow to be approximately 200 c.f.s.

As a part of the City of Scottsdale Capital Improvement Program (C.LP.), a 42-inch storm
drain is planned to be constructed at the southeast corner of the site in 74" Street. According
to the City of Scottsdale, this future storm drain will alleviate stormwater flow that is part of
an existing 72-inch storm drain pipe.

Flood Hazard Zone
The Maricopa County, Arizona and Incorporated Areas Flood Insurance Rate Map (FIRM)
Panel Number 04013C2160F, dated September 30, 2005 (see Appendix 3), indicates that the

entire site falls in Flood zone “X”.

Zone “X” is defined by FEMA as follows:

Areas determined to be outside the 0.2% annual chance floodplain.

WOOD/PATEL
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3.0

PROPOSED DRAINAGE PLAN

3.1

32

3.3

General Description ,

This site will ultimately be developed in multiple phases. The first phase of construction will
consist of mass grading the entire site, constructing the major roads and utility infrastructure,
and constructing one building shell and parking lot. Future buildings and parking areas will
be constructed as determined by the developer. The first phase of construction will include
temporary de-silting basins. These de-silting basins have been designed for the undeveloped

condition and will be removed as each quadrant of the site is developed.

This report addresses the impact of the infrastructure access roads to the overall drainage'
patterns of the site. This storm drain infrastructure will follow the preliminary drainage
design that is outlined in the Preliminary Drainage Report for ASU Scottsdale Center for
New Technology and Innovation, by Wood/Patel & Associates dated 10/31/2005. Runoff
from the easterly half of the site will be collected at the southeast comer of the development
and discharge to the existing 72-inch storm drain which conveys stormwater to the east to
Indian Bend Wash. The westerly half of the site will be collected via inlets and also be
conveyed to the existing 72-inch storm drain.

Stormwater Storage Requirements

On-site detention is not required per the stipulations defined in Case #26-ZN-2004 Section
3.2 Master Drainage Plan & Report. Therefore, a request for a Stormwater Storage Waiver
was not submitted as a part of the submittal. Since the Los Arcos Mall historically did not
provide any appreciable stormwater storage, this development will only need to provide
retention for the excess of the post development stormwater runoff versus the pre
development. The Los Arcos Mall consisted almost entirely of impervious parking lots and
rooftops. Similarly this development has a land use of commercial, research, retail and/or
residential with a runoff coefficient of 0.9, Therefore, the proposed development should not

generate more runoff than what occurred when the Los Arcos Mall was in operation.

Project Phasing
'The project will be built in phases. The first phase consists of mass grading the entire site,
constructing the major roads and utility infrastructure, and constructing one building shell and

parking lot. The major roads inciude the two main access roads running north-south and cast-
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west, which will bisect the site into quarter sections. All wet utilities including storm drain
Ppipe, sanitary sewer, and water are provided in these access roads. These utilities are sized for
the estimated demands that the site will have at projected ultimate build out. Since the project
is still in the early phases of planning the exact limits and land use of each phase are unknown
at this time. Ultimately, the site may consist of approximately 1.2 million square feet of
commercial research and design office space and 609 residential condominiums. The City of
Scottsdale may also build approximately 95,000 square feet of office space along with a
possible 200 room hotel.

This project will not be performing any work in the right-of-way on Scottsdale and McDowell
Road or within 30’ of the back of curb. All turn lanes, deceleration lanes and bus bays that
connect to this project are to be designed by others. These improvements are to be done as
part of a larger strect improvement project. The City of Scottsdale is also proposing angled
parking along the 74™ Street Right-of-Way which may alter the existing drainage patterns in
74™ Street. This work is also to be performed by others.
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4.0 SPECIAL CONDITIONS

4.1 Special Conditions

Currently, there are no washes with 100-year flows greater than 50cfs that traverses the
project site. Where existing washes or planned drainage corridors convey greater than 50cfs,
a drainage easement will be provided.
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5.0 DATA ANALYSIS METHODS

51

52

53

Hydrologic Procedures

The drainage improvements will be developed consistent with Chapter 4 of the, Design
Standards and Policies Manual, City of Scottsdale. The Rational Method has been used to
quantify peak discharge values for the central concentration points on the site. (Please see
Appendix 4, Drainage Calculations and Appendix 5, Drainage Map.)

Hydraulic Procedures

Onsite storm sewer has been designed to accommodate the 10-year storm event. Similarly,
catch basins are designed according to their inlet capacity. StormCAD Version 5.0, by
Haestad Methods, was utilized to analyze the proposed storm sewer system.

The methodology developed by the Federal Highway Administration is used to calculate the
allowable street cross-section capacities. Street capacity is designed for an allowable depth of
8-inches per the City of Scottsdale Ordinance 37-42 (4).

Stormwater Storage Calculations

Onsite detention is not required per the stipulations defined in Case # 26-ZN-2004 Section 3.2
Master Drainage Plan & Report.

WOOD/PATEL
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6.0 CONCLUSIONS

Based on the results of this report, we can conclude:

The proposed major drainage infrastructure will be designed in accordance with the City of
Scottsdale Design Standards & Policies Manual and the City’s Capital Improvement
Program.

The Rational Mcthod has been used to estimate peak discharges for all drainage areas in this
report.

Temporary de-silting basins have been installed to provide temporary erosion control and

storm water detention in order to accommodate the undeveloped 100 year, 2 hour storm event.

The storm drain infrastructure has been sized to drain the site at the ultimate build out

condition.

Onsite permanent detention will not be provided per the stipulations defined in Case # 26-ZN-
2004 Section 3.2 Master Drainage Plan & Report at ultimate build out of this development.

The onsite dnives have been designed to convey the 100-year storm event with an allowable
depth of 8-inches per City of Scottsdale Ordinance 37-42 (4).

The flow capacity of each storm drain pipe, catch basin, and inlet has been designed to accept

the 10-year storm event.

The post development runoff characteristics will be similar to the pre development conditions
for this development as a result of the consistent runoff characteristics of the existing and

proposed developments.
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7.0 WARNING AND DISCLAIMER OF LIABILITY

e
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- Appendix 4-C
Warning and Disclaimer of Liability

The Drainage and Floodplain Regulations and Ordinances of the City of Scottsdale are
intended to “minimize. the occurrence of losses, hazards and conditions adversely affecting .

~ the public health, safety and general welfare which might result from flooding caused by the
surface runoff of rainfall” (Scottsdale Revised Code §37-16).

As defined in 8.R.C. §37-17, a flood plain or “Special flood hazard area means an area
having flood and/or flood related erosion hazards as shown on a FHBM or FIRM as zone A,
AOQ, A1-30, AE, A99, AH, or E, and those areas identified as such by the floodplain
administrator, delineated in accordance with subsection 37-18(b) and adopted by the

- floodplain board.” It is possible that a property could be inundated by greater frequency flood
events or by a flood greater in magnitude than a 100-year flood. Additionally, much of the
Scottsdale area is a-dynamic flood area; that is, the floodplains may shift from one location to
another, over time, due fo natural processes.

WARNING AND DISCLAIMER OF LIABILITY PURSUANT TO S.R.C §37-22

“The degree of flood protection provided by the requirements in this article is considered
reasonable for requlatory purposes and is based on scientific and engineering
considerations. Floods larger than the base flood can and will occur on rare occasions.

. Floodwater heights may be increased by manmade or natural causes. This article (Chapter
37, Article 1) shall not create liability on the part of the city, any officer or employee thereof,
‘or the federal government for any flood damages that result from reliance on this article or
any administrative decision lawfully made thereunder.” '

Compliance with Drainage and Floodplain Regulations and Ordinances does not insure
complete protection from flooding. The Floodplain Regulations and Ordinances meet
established local and federal standards for floodplain management, but neither this review
nor the Regulations and Crdinances take into account such flood related problems as natural
erosion, streambed meander or man-made obstructions and diversions, all of which may
have an adverse affect in the event of a flood. You are advised to consult your own engineer
or other expert regarding these considerations.

| have read and undersfand the above. If | am an agent for an owner | have made the owner
aware of and explained this disclaimer.

Plan Check No. Owner or Agent Date

DESIGN STANODARDS & PaLICIES MANUAL ] o PAGE 1 of 1
City of Scotisdale ~ 2004 Update ’
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APPENDIX 2
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APPENDIX 3
Flood Insurance Rate Map
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SPECIAL FLOOD HAZARD AREAS SUBJECT TO INUNDATION BY
THE 1% ANNUAL CHANCE FLOOD

The 1% annual chance flood (100-year flood), also known as the base flood, is the

flood thal has a 1% chance of being equaled or exceeded in any given year. The

Special Flood Hazard Area is the area subjecl to flooding by the 1% annual chance

flood. Areas of Special Flood Hazard include Zones A, AE, AH, AQ, AR, A99, V and

VE. The Base Flood Elevation is the water-surface elevation of the 1% annual chance
flood.

ZONE A No Base Flood Elevalions determined.
ZONE AE Base Flood Elevalions delermined.

ZONE AH Flood deplhs of 1 to 3 feel (usually areas of ponding); Base Flood Elevations
determined

ZONE AOD Flood depths of 1 1o 3 feet (usually sheet flow on sloping terrain); average
depths delermined. For areas of alluvial fan flooding, velocities also
determined.

ZONE AR Special Flood Hazard Area formerly protecled from the 1% annual chance
flood by a flood conltrol syslem thal was subsequently decertified. Zone AR
indicales thal the former flood conlrol system is being reslored lo provide
prolection from the 1% annual chance or grealer flood.

ZONE A99 Area lo be protecled from 1% annual chance flood by a Federal flood
prolection systemunder construction, no Base Flood Elevations
determined.

ZONE V Coaslal llood zone with velocity hazard (wave action); no Base Flood
< Elevations determined.

ZONE VE Coaslal flood zone wilh velocity hazard (wave action); Base Flood
Elevations determined.

FLOODWAY AREAS IN ZONE AE

The floodway is the channel of a stream plus any adjacent floodplain areas that must be
kept free of encroachment so that the 1% annual chance flood can be carried without
substantial increases in flood heights

OTHER FLOOD AREAS

Areas of 0.2% annual chance llood; areas of 1% annual chance flood with
average depths of less than 1 fool or with drainage areas less Lhan 1 square
mile; and areas prolecled by levees from 1% annual chance foed.

OTHER AREAS

Areas determined to be outside the 0.2% annual chance floodplain.

Areas in which flood hazards are undetermined, but possible
COASTAL BARRIER RESOURCES SYSTEM (CBRS) AREAS

OTHERWISE PROTECTED AREAS (OPAs)

NN ~N
o O o
= = =z
m m m
o x >

CBRS areas and OPAs are normally located within or adjacent to Special Flood Hazard Areas.

1% annual chance floodplain boundary

i
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FIRM

FLOOD INSURANGE RATE MAP
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ARIZONA
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PANEL 2160 OF 4350

(SEE  MAP INDEX FOR FIRM PANEL LAYOUT)

CONTAINS

COMMUNITY NUMBER  PANEL SUFFIX
MARICOPA COUNTY 040037 noeo F
MESA.CITY OF 040048 neo F
SCOTTSDALL, CITY OF 043072 2180 F
EMPE, CITY OF 0400%4 il F

Notice to Usar: The Map Numbes shown below should be used
when placing map orders; tha Cemmunity Numbar shown
sbove should be used an insurance apphcations for the subject
community.

MAP NUMBER
04013C2160F
MAP REVISED

SEPTEMBER 30, 2005 |

Federal Emergency Management Agency

This is an official copy of a portion of the above referenced flood map. It

was extracted using F-MIT On-Line. This map does not reflect changes

or amendments which may have been made subsequent to the date on the
title block. Far the latest product information about National Flood Insurance
Program flood maps check the FEMA Flood Map Store at www.msc.fema.gov/
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Drainage Calculations
ASU SCOTTSDALE CENTER FOR NEW TECHNOLOGY

See Drainage Map Exhibit for Sub-Area Designations

WIP Job No. 052562

612112006

Q=CxlixA
Time of
Area Area Area Runoff Conc. | #(2) | Q@) | (1) | Q(10) | ¥25) | Q(25) ] (50} § Q(50) | (100} | Q{100}
Designation {SF) (Acres) | Coefficient | (min} | infhrl cfs in/hr cfs infhr cfs ]inhr) cfs in/hr cfs
1 39,870 0.92 0.90 5 371 305 { 61 5.02 70 | 577 1 80! 6.59 9.2 7.58
2 208,019 478 0.80 5 3.7 115901 61 | 2622} 7.0 | 30091 80 ; 3438] 92 39.54
3 28,257 0.65 0.90 5 371 216 { 6.1 3.56 70 | 409 ] 80 ) 4467 9.2 5.37
4 22,732 0.52 0.90 5 371 174 | 6.1 2.86 70 | 329 { 80§ 376 9.2 4.32
5 220,095 5.05 0.90 5 3.7 11683] 61 | 2774} 70 | 3183 ) 80 ) 3638 92 41.84
6 80,168 1.84 .80 1] 37 1 6131 614 | 1010} 70 | 1159 | 80 [ 1325] 9.2 15.24
7 14,268 0.33 0.80 5 37 1 109 ] 6.1 1.80 70 | 206 | 8.0 | 2.36 9.2 2,79
8 27,913 0.64 0.90 5 37 2131 6.1 3.52 70 | 404 | 80 | 461 9.2 5.31
9 14,836 0.34 0.90 5 371 113 | 64 1.87 70 1 2145 | 80 | 245 9.2 2.82
10 7,754 0.18 0.90 5 371 059 | 61 0.98 7.0 1.12 | B0 | 1.28 9.2 1.47
11 7,200 0.17 0.90 5 3.7 ] 055 | 6.1 0.91 7.0 104 | 80 | 1.19 9.2 1.37
12 6,716 0.15 0,90 5 3.7 1 0.51 6.1 0.85 7.0 | 0.97 | 80 | 1.11 9.2 1.28
13 4,692 0.11 0.90 5 374 036 | 6.1 0.59 7.0 | 068 | 80 | 0.78 9.2 (1.89
14 6,734 0.15 0.90 5 3.7 | 051 6.1 0.35 7.0 | 097 | 8.0 | 1.9 9.2 1.28
15 7,787 0.18 0.90 5 37 | 0601 6.1 0.98 7.0 113 | 80 | 1.29 92 1.48
16 5,695 0.13 0.90 5 3.7 | 044 | 6.1 0.72 7.0 | 082 | 80 | 0.94 9,2 1.08
17 6,704 0.15 0.90 5 3.7 | 051 6.1 0.84 7.0 097 | 80 { 1.1 92 1.27
18 16,483 .38 0.90 5 37 ] 126 | 81 2.08 7.0 238 | 80 ) 272 9.2 3.13
19 16,212 0.37 0.90 5 3.7 1 1.24 | 61 2.04 7.0 | 2234 | 80 | 268 9.2 3.08
20 16,664 0.38 0.90 5 37 | 127 | 61 2.10 7.0 | 241 | 80 | 275 9.2 3.17
21 16,388 0.38 0.90 5 3.7 [ 125 | 8.1 2.07 7.0 | 237 | 80 | 271 9.2 3.12
22 16,202 0.37 0.90 5 371 124 | 641 2.04 7.0 | 234 { 80 | 268 92 3.08
23 15,934 0.37 0.80 5 37 1 122 1 641 2.01 70 | 230 ) 80 | 263 82 3.03
24 35,319 0.31 0.50 5 37 1 270 | 641 4.45 70 | 511 | 80 | 584 9.2 6.71
25 229,390 5.27 0.50 5 37 17541 61 | 2891 7.0 | 3318 8.0 | 37.92| 9.2 43.60
26 14,283 0.33 0.20 5 371 109 | 61 1.80 70 | 207 1 80 ) 236 9.2 2.71
27 11,161 0.26 0.90 5 371 0851 61 141 7.0 161 | 80 | 184 9.2 2.12
28 10,470 0.24 .90 5 37 ) 08D | 6.1 1.32 7.0 1.51 80| 1.73 9.2 1.99
29 6,987 0.16 0.90 5 371 053 | 6.1 0.88 7.0 1.01 | 80 | 1.15 9.2 1.33
30 181,125 416 .90 5 3.7 113851 61 | 2283) 70 | 2620] 80 | 2094] 92 34.43
3 49,023 1.13 0.50 5 3.7 1 375 ] 6.1 5.18 7.0 7.0 | 80 | 8.10 9.2 9.32
32 33,868 (.78 0.90 5 37 | 260 ] 6.1 4.28 70 | 492 | 80 | 662 92 6.46
32 25,963 0.60 0.20 5 37 | 198 |1 6.1 .27 7.0 375 | 8D | 429 9.2 4.94
34 26 411 0.61 0.90 5 37 1 2021 &1 3.33 7.0 382 | 8.0 | 437 9.2 5.02
35 27,989 (.64 0.90 5 37 ] 214 | 61 3.53 7.0 405 | 80 | 463 92 5.32
36 27,192 0.62 0.90 5 371 208 | 6.1 343 7.0 3593 | 8D | 449 52 517
37 42,272 Q.97 (.80 5 37 | 323 | 61 533 7.0 6.11 | 80 | 689 9.2 8.04
38 35,554 0.82 0.80 5 37 [ 272 | 6.1 4.43 7.0 514 | 80 | 5.88 9.2 6.76
39 25710 0.59 0.90 5 37 | 197 | 6.1 3.24 1.0 372 | 80 ( 425 9.2 4.89
TOTAL 1,590,171 36.51 121.56 200.41 229.98 262.84 302.26
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VIISlLEe RkatlOladli MNMeLlod nRydrology WOoLASheeu
Reference: City of Scottsdale Engineering & Design Standards

Date:

Known Values:
Design Storm: 10 & 100 Years

6/21/2006

Calculated Values:

Location of Drainage Sub Area denoted on Drainage Map.

Te=drainage length/avg.velocity/60
Q=Cin

10 - Year —
Concentration Initial Half Street Flow Uncaptured
Point Drainage Weighted | Length of | Average | Time of | Time of Cap. w/ flow from
Sub Area Area "C"Value| Area Velocity | Concen. | Concen. overtopping Intensity Q Upstream | Total Q | Captured| Bypass | Intensit
{sqff) (ac) (ft) {fps) (min} (min)’ (cfs)? (in‘hr) {cfs) {cfs) (cfs) (cfs) {cfs) (in/hn) .
Plaza Blvd :
6 80,168 1.8 0.90 240 9.3 Y 0 49.1 6.1 10.1 0 10.1 10.1 0 9.2
8 27913 0.8 0.90 240 9.3 0 0 49.1 6.1 3.5 0 3.5 35 0 9.2
7 14,268 0.3 0.90 80 4.0 0 0 21.1 6.1 1.8 0 1.8 1.8 0 9.2
9 14,836 0.3 Q.80 80 4.0 0 0 21.1 6.1 19 0 1.9 1.9 0 9.2
10 7,754 0.2 0.90 50 8.1 0 c 42.7 6.1 1.0 0 1.0 1.0 o 9.2
11 7,200 0.2 0.90 50 8.1 0 0 42.7 6.1 09 . Y 09 0.9 0 9.2
14 6.734 0.2 0.90 50 4.0 0 0 211 6.1 08 - 0 0.8 0.8 0 9.2
17 _ 6,704 0.2 0.90 50 4.0 t] 0 21.1 6.1 0.8 0 0.8 0.8 0 9.2
18 __ 16,483 04 0.90 80 8.1 0 0 427 6.1 2.1 0 2.1 2.1 0 9.2
19 16,212 0.4 0.80 80 8.1 0 0 42.7 6.1 2.0 0 2.0 20 g 9.2
20 16,664 04 0.80 80 4.0 0 ] 21.1 6.1 2.1 Y] 2.1 21 0 9.2
21 16,388 0.4 0.90 80 4.0 0 0 21.1 6.1 2.1 0 2.1 2.1 0 9.2
22 16,202 04 0.90 130 7.8 0 0 41.1 6.1 2.0 0 2.0 1.9 0.2 9.2
23 15,934 04 0.90 130 7.8 0 0 41.1 6.1 2.0 0 2.0 1.8 0.2 92
Center Street
3 28,257 0.6 0.20 420 5.0 0 1 -23.0 6.1 38 4] 38 3.6 0 9.2
4 22732 0.5 0.90 420 5.0 0 1 23.0 8.1 2.9 0 29 29 0 9.2
12 6,716 0.2 0.90 75 4.2 0 0 19.2 6.1 0.8 0 0.8 0.8 0 9.2
13 4,692 0.1 0.80 75 4.2 0 0 19.2 6.1 0.6 0 06 0.6 0 8.2
15 7,787 0.2 0.90 75 4.2 0 0 19.2 6.1 1.0 0 1.0 1.0 0 9.2
16 5,695 0.1 0.90 75 4.2 o 0 19.2 6.1 0.7 0 0.7 0.7 0 9.2
28 14,283 0.3 0.90 200 4.2 0 1 19.2 6.1 1.8 0 1.8 1.8 0 9.2
27 ~ 11161 03 0.80 200 4.2 0 1 19.2 6.1 1.4 0 1.4 1.4 0 9.2
South Drive
31 49,023 1.1 0.8 3558 54 0 1 32.3 6.1 8.2 0 6.2 3.2 3.0 9.2
32 33,998 08 0.9 245 4.2 0] 1 25.3 6.1 4.3 3.0 7.2 5.6 1.6 9.2
33 25963 08 0.9 280 3.6 0 1 21.8 6.1 3.3 16 4.9 4.5 04 9.2
34 26,411 0.6 09 230 3.8 0 1 218 . 6.1 3.3 0.4 3.7 3.7 ] 92

" Minimum time of concentration used is 5 minutes.
2 Includes flows above the crown glevation up to the specified flow depth elevation of 0.5'.



Street Capacity Computations 6" Vertical Curb
Description: Calculation of Local Street Flow Conveyance Capacity for Local Street

References: Federal Highway Administration, Hydraulic Engineering Circular No. 22,
"Drainage of Highway Pavements", November 1996

Known Values:

Depth of Flow = 0.5 ft
Cross Slope = 0.02 e
Street Width (FIC to FIC) = 24 ft
Manning's "n” Value= . 0.015

Calculated Values:

Referenced Equations:
Q=0.56 " {S,M*") * (8%%) ~ (12°} s n for flow below crown (FHWA Procedure}

Q=1.486*A* (R*™) * (8" /n for fiow above crown (Manning's equation)

where Q = flow rate, cfs T = width of flow, ft
Sy = cross slope, fi/ft A = conveyance area, sq fl
S = longitudinal slope, fi/ft R = hydraulic radius, ft
Longitudinal Conveyance Velocity Full Street 1/2 Street 1/2 Street
Siope Area Flow Capacity™  Fiow Without Flow with
Fi/ft sqft fps cfs Overtopping, cfs™® Overtopping, cfs'"*
0.0050 9.12 356 33 3 16
0.0055 9.12 374 34 3 17
0.0060 9.12 3.90 3 3 18
0.0065 9.12 4,06 37 3 19
0.0070 9.12 422 38 3 19
0.0075 9,12 4,36 40 4 20
0.0080 8.12 451 41 4 21
0.0085 9.12 465 42 a 21
0.0090 912 478 44 4 22
0.0095 9.12 491 45 4 22
0.0100 912 5.04 46 4 23
_ 0.0105 8.12 5.16 47 4 24
0.0110 9.12 529 a8 4 24
- 0.0115 9.12 5.41 4 4 25
0.0120 9.12 5.52 50 5 25
- 0.0125 912 5,64 51 5 25
0,0130 9.12 575 52 5 26
0.0135 9.12 586 53 5 27
0.0140 912 5.96 54 &5 27
B 0.0145 9.12 6.07 55 5 28
i, 0.0150 9.12 617 56 5 28
0.0250 9.12 1.97 ] 73 7 36
0.0350 9.12 943 86 8 43
0.0450 912 10.69 98 9 49
’ 0.0550 9.12 11.82 108 10 54
0.0650 9.12 12.85 117 1 59
Notes:

1.) Street flow capacity does not include kocal gutter depression effect.
2.) Hal-street flow capacity is limited 1o the lower of the crown elevation or top of curb elevation,
3.) Includes flows above the crown elevation up to the specified flow depth elevation.

' NAZ005\052562\Project SupportiHydro\Spreadsheets\D52562SreedCap xis WOOD/PATEL ASSOCIATES, INC., 6/21/2006



Center Street Flow Capacity

Project: ASU Scottsdale Center
Date: 06/21/06

. Description: Calculation of Local Street Flow Conveyance Capacity
References: Federal Highway Administration, Hydraulic Engineering

Circular No. 12,"Drainage of Highway Pavements", March 1984
CITY OF SCOTTSDALE ENGINEERING & DESIGN STANDARDS
Known Values:

Depth of Flow = .5 ft
Cross Slope = 0.02 "la
Street Width (F/C to F/IC) = 24 ft

Manning's "n" Value= 0.015
Calculated Values:
Referenced Equations:
Q=0.56*(5,"%) * (8" * (T*¥)/n for flow below crown (FHWA Procedure)

Q=148 *A* (R*}* (8" / n for flow above crown (Manning's equation)

where Q = flow rate, cfs T = width of flow, ft
S, = cross slope, fi/ft A = conveyance area, sq ft
S = longitudinal slope, ft/ft R = hydraulic radius, ft
Longitudinal | Conveyance | Velocity | Full Street| 1/2 Street Flow 1/2 Street Flow Actual
Drainage Slope Area Capacity*® | with overtopping* | w/o overtopping®’ | 100 yr Flow
Sub Area’ Ut sq ft fps crfs cfs cfs (cfs)
3 0.0100 9.12 5.04 46 23 413 5.37
4 0.0100 9.12 5.04 46 23 4.13 4.32
12 0.0070 9.12 4.22 38 19 3.46 1.28
13 0.0070 9.12 422 38 19 3.46 0.89
15 0.0070 9.12 4.22 38 19 3.46 1.48
16 0.0070 9.12 4.22 38 19 3.46 1.08
26 0.0070 9.12 4.22 38 19 3.46 2.71
27 0.0070 5.12 4.22 38 19 3.46 2.12

' Location Denoted on Drainage Map

2 Street flow capacity does not include local gutter depression effect.

3 Haif-street flow capacity is limited to the lower of the crown elevation or top of curb elevation.
* Includes flows above the crown elevation up to the specified flow depth elevation,




Plaza Bivd. Flow Capacity

Project: ASU Scottsdale Center

Date: 06/21/06

Description: Calculation of Local Street Flow Conveyance Capacity
Referances: Federal Highway Administration, Hydraulic Engineering

Circular No. 12,"Drainage of Highway Pavements", March 1984
CITY OF SCOTTSDALE ENGINEERING & DESIGN STANDARDS
Known Values:

Depth of Flow = 0.5 ft

Crass Slope = 0.02 "

Street Width (F/C to F/C) = 30 fi

Manning's "n” Value= 0.015
Calculated Values:

Referenced Equations:

Q=0.56" (S} * ("% * (T**') fn for flow below crown (FHWA Procedure)
Q=1486*A"(R™) *($**)/n for flow abave crown {Manning's equation)

where Q = flow rate, cfs T = width of flow, ft
S, = cross slope, ft/ft A = conveyance area, sq ft
S = |ongitudinal slope, ft/ft R = hydraulic radius, ft
Longitudinal | Conveyance | Velocity | Full Street| 1/2 Street Fiow 1/2 Street Flow Actual
Drainage Slope Area Capacity’ | with overtopping* | w/o overtopping®® ]| 100 yr Flow

Sub Area’ fo/ft sq ft fps cfs cfs cfs {cfs)

6 0.0380 10.60 9.35 98 49 14,62 15.24

8 0.0360 10.50 9.35 98 49 14.62 5.31

7 0.0070 10.50 4.01 42 21 6.27 2.71

9 0.0070 10.50 4.01 42 21 6.27 2.82

10 D.0288 10.50 B.14 a5 A3 12,73 147

11 0.0288 10.50 B8.14 as 43 12.73 1.37

14 0.0070 10.50 4,01 42 21 6.27 1.28

17 0,0070 10.50 4,01 42 29 6.27 1.27

18 0.0288 10.50 B.14 85 43 12.73 3.13

19 0.0288 10.50 .14 85 43 12.73 3.08

20 0.0070 10.50 4.01 42 21 6.27 3.17

21 0.0070 10.50 4.01 42 21 6.27 3.12

22 0.0267 16.50 7.84 82 41 12.25 3.08

23 0.0267 10.50 7.84 B2 41 12.25 3.03

' Location Denoted on Drainage Map

2 Stroat flow capacity does not include local gutter depression effect.

% Half-strest flow capacily Is limited to the lower of the crown elevation or top of curb elsvation,
* Includes flows above the crown elevation up to the spacified flow depth elevation.




South Drive Flow Capacity

Project: ASU Scottsdale Center

Date: 06/21/06

Description: Calculation of Local Street Flow Conveyance Capacity
References: Federal Highway Administration, Hydraulic Engineering

Circular No. 12,"Drainage of Highway Pavements”, March 1984

CITY OF SCOTTSDALE ENGINEERING & DESIGN STANDARDS
Known Values:

Depth of Flow = 05 ft
Cross Slope = 0.02 "
Street Width (F/C to F/C) = 40 ft
Manning's "n" Value= 0.015

Calculated Values:
Referenced Equations:
Q=0.56* (S * (§**(T*>¥) /n for flow below crown (FHWA Procedure)
Q=1.486"*A* (R™™) * (3" /n for flow above crown (Manning's equation)

where Q = flow rate, cfs T = width of flow, ft
S, = cross slope, f/ft A = conveyance area, sq ft
S = longitudinal slope, ft/ft R = hydraulic radius, ft _
Longitudinal | Conveyance | Velocity | Full Street| 1/2 Street Flow 1/2 Street Flow Actual
Drainage Slope Area Capacity® | with overtopping® | w/o overtopping®® | 100 yr Flow
Sub Area’ f/ft sqft fps cfs cfs cfs (cfs)
3 0.0153 12.00 5.38 65 32 - 19.99 9.32
32 0.0094 12.00 4.22 51 25 15.67 6.46
33 0.0070 12.00 3.64 44 22 13.52 4.94
34 0.0070 12.00 3.64 44 22 13.52 5.02

! Location Denoted on Drainage Map

2 street flow capacity does not include local gutter depression effect.

% Half-street flow capacity is limitad to the lower of the crown elevation or top of curb elevation.
* Includes flows above the crown elevation up to the specified flow depth elevation.



Inlet Capacity Calculations
ASU SCOTTSDALE CENTER FOR NEW TECHNOLOGY

6/21/2008
WIP Job No. 052562
MIN. REQUIRED
MAG City of City of City of
Time of 535 |MAG 835| MAG | Phoenix Det. | Pheenix Det.{ Phoenix Det.
Area Area Area Runoff Conc. | 110) | Q10 | Double| Single | 537 P1569-2 P1569-2 P1569-2
Designation | Condition (SF) {Acres\ | Coefficient| (min) )} inir | ofs | Grate®| Grate® | 2wt | M1 L=3® M1L=6® | Mi1L=10°
Onstite Areas®

3] Sump 28,257 0.85 0.9 5 6.1C 3.56 - - X - . -

4 Sump 22732 Q.52 0.9 5 6.10 2.86 - - X - - -

5 Sump 220,085 5.05 0.9 5 6.10] 27.74 - X - - - -

5] Sump 80,168 1.84 0.9 5 6.10] 10.10 " X - - - -

7 Sump 14,268 0.33 0.9 5 6.10 1.80 - - X - - -

8 Sump 27,913 0.64 0.9 5 8,10 a.52 - - X - - -

g Sump 14,836 0.34 0.9 5 6,10 1.87 “ - X - - -
10 Sump 7,754 0.18 0.9 5 8.10 .88 - " X - - u
1 Sump 7,200 0.17 0.9 5 6.10 0.91 - - X - - -
12 Sump 8,716 0.1 0.9 5 6.10 0.85 - - X - - -
13 Sump 4 692 0.11 0.9 5 8.10 0,50 - - X - - -
14 Sump 6,734 0.15 0.9 5 6.10 0.85 - - X - - -
15 Sump 7,787 0.18 0.9 -] 6.10 0.98 - - X - - -
18 Sump 5,605 0.13 0.9 5 8.10 0.72 . . X - - -
17 Sump 6,704 0.15 0.9 5 6.10 0.84 - - X - - -
18 Sump 16,483 0.38 0.9 5 8.10 2.08 - - X - - D
19 Sump 16,212 .37 0.9 5 6.10 2.04 - - X - - -
20 Sump 16,664 0.38 0.9 5 8.10 2.10 - - X - - -
21 Sump 16,368 0.38 0.9 5 6.10 2.07 - - X - - -
22| On Grade 16,202 0.37 0.9 5 6.10 204 - . . . X R
23] On Grade 15,634 0.37 0.9 5 6,10 2.01 - - - - X -
26 Sump 14,283 0.33 0.9 5 &.10 1.80 - - X - - -
27 Sump 11,181 0.28 0.9 5 8.10 1.4 . - X - - -
28 Sump 10,470 0.24 0.9 5 6.10 1.32 - - X - - .
29 Sump 6,887 0.16 0.9 5 5.10 0.88 - - X - -
31| On Grade 40 023 1.13 0.9 5 6.10 6.18 - X . - - -
32| On Grade 33,898 0.78 0.9 5 6.10 4.28 - " . - - X
33| ©n Grade 25,963 0.60 0.9 5 6.10 3zl - - - - - X
34 Sump 26,411 0.61 0.9 5 6.10 3.33 - - - ) X -
35 Sump 27,889 0.64 0.9 5 6.10 3.53 - . X - - -
36 Sump 27,192 0.62 0.9 5 6.10 343 - - X - - -
37 Sump_ 42,272 0.97 0.9 5 6.10 5.33 - . - - X -
3B Sump 35,554 0.82 0.9 5 8.10 4.48 - - - - X -
39| On Grade 25,710 0.59 0.9 5 8.10 3.24 - . - - X -

'FOR ON GRADE CATCH BASING SEE ATTACHED ADOT DRAINAGE DESIGN PROGRAM PRINTOUTS.

*MAG STANDARD INLET 535 TYPE F DOUBLE GRATE CAN INTAKE 14.3 cfs WITH 8" OF HEAD .

*MAG STANDARD INLET 535 TYPE F SINGLE GRATE GAN INTAKE 6.4 cfs WITH 8" OF HEAD .
‘MAG STANDARD INLET 537 TYPE G CAN INTAKE 3.8 cfs WITH 6" OF HEAD .
SCity of Phoenix Del. P1589-2 INLET SEE ATTACHED $PREADSHEET FOR FLOW INTAKE.

%Area 5 & 6 will allow greater depths of ponding due to focation.




ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

- 03-30-2006
PROJECT NAME- /\SLR SLdHéAaJQ ' TRACS NO. -
HIGHWAY NAME- DESIGNER -
LOCATION -_Area 29 CHECKER - PAGE

Ver 3.40: December 1995

CURB OPENING INLET -- ON GRADE

-GﬁTTER FLOW HYDRAULICS }(7 yr_ ¥j1OVJ

- GUTTER DESCRIPTION

Roadway Grade-% Per cent--G

‘ = - 2.8670

Roadway Cross-Slope-Ft./Ft.--8Sx = 0.020

- Shoulder Width-Ft.-- = 2.000

Shoulder Slope-Ft./Ft.--8s8 = 0.020

Gutter Width-Ft.--W = 1.417

Gutter Slope-Ft./Ft.--Sw = 0.059

Gutter Depression-Inches-- = 1.003

Manning's 'N = 0.015

Flow-CFS--Q = 2.040

. SPREAD-FL.--T = - 7.158

Average Velocity-V-fps = 3.661

FLOW in Gutter-CFS--Q = 1.072

% Flow in Gutter-CPS = 52.545

Veloc1ty of Flow in Gutter-fps = 4.805

Depth-at Curb Line-Inches--d = 12.391

CURB OPENING--ADOT STD. C-15.20

Flow-CF5--Q = 2.040

Gutter Velocity at INLET-fps =  6.000

GUTTER FLOW at INLET-CFS--Q = 1.716

.Depth at INLET Curb Line-Inches--d = 3.924

Local Gutter Depression-Inches = 2.000

.Length of openlng TOTAL Intercept--Ft. = 13.144

Capture Ratlo -- CURB OPENING = 0.800

LENGTH '~ Efficiency Q(Captured) Q(By-Pass)

3.083 0.382 0.779 1.261
6.583 0.714 1.456 0.584
—>9.583 '0.905 1.846 ~0.194
13.583 1.000C 2.040 0.000
20.583 1.000 - 2.040 ©0.000



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

. _ . : : '03-28-2006
~ pROJECT NAME- ASW\ Sededele _ TRACS NO.-

HIGHWAY NAME-. DESIGNER -

'LOCATION - Areo 1o _ CHECKER - PAGE

Ver 3.40: December 1395 .

- CURB OPENING INLET -- ON GRADE:

GUTTER FLOW HYDRAULICS K)C)Yf\-F1OVf
" GUTTER DESCRIPTION ;

- Roadway Grade-% Per cent--G = 2.670

Roadway Cross-Slope-Ft./Ft.--8x = .0.020

: Shoulder Width-Ft.-- = 2.000

Shoulder Slope-Ft./Ft.--8s = 0.020

Gutter Width-Ft.--W = 1.417

Gutter Slope-Ft./Ft.--Sw = 0.059

Gutter Depression-Inches-- = 1.003

Manning's 'N = 0.015

Flow-CFS--Q = 3.080

SPREAD-Ft.--T = 8.543

Average Velocity-V-fps = 4.005

FLOW in Gutter-CFS--Q = 1.389

% Flow in Gutter-Crs = 45.108

Velocity of Flow in Gutter-fps = 5.319

Depth at Curb Line-Inches--d = 2.713

CURB OPENING--ADOT STD. (C-15.20

- Flow-CFS8--Q = 3.080

Gutter Velocity at INLET-fps = 6.551

GUTTER FLOW at INLET-CFS~--Q = 2.198

Depth. at INLET Curb Line-Inches--d = 4.343

Local Gutter Depression-Inches = 2.000

Length of opening: TOTAL Intercept--Ft. = 17.009

Capture Ratio -- CURB OPENING = 0.800

. LENGTH Efficiency Q {Captured)} Q (By-Pass)

3.083 0.302 ©0.931 2.149
7 6.583 0.586 1.804 : 1.276
——> 9,583 . 0.775 2.387 0.693
13.583 0.944 2.908 0.172
20.583 1.000 3.080 0.000



ARIZONA DEPARTMENT OF TRANSPORTATION
' DRAINAGE DESIGN SECTION

| ' 03-30-2006
PROJECT NAME- }.\Q\,{ gcoﬁé&\ TRACS NO. - ‘
. HIGHWAY NAME- DESIGNER - .
LOCATION - Acee. 22 CHECKER - _ g DAGE

Ver 3.40: December 1895

CURB OPENING INLET -- ON GRADE

GUTTER FLOW HYDRAULICS ) ?\ O
GUTTER DESCRIPTION ' O jf‘ O\W

Roadway Grade-% Per cent--G = 2.670
- Roadway Cross-Slope-Ft./Ft.--8x = 0.020
Shoulder Width-Ft.-- = 2.000
Shoulder Slope-Ft./Ft.--8s = 0.020
Gutter Width-Ft.--W = 1.417
Gutter Slope-Ft./Ft.--Sw = 0.059
Gutter Depression-Inches-- = 1.003
Manning's 'N = 0.015
Flow-CFS--Q = 2,010
SPREAD-Ft.--T = 7.153
Average Velocity-V-fps = 3.649
FLOW in Gutter-CFS--Q = 1.062
% Flow in Gutter-CFS = 52.830
Velocity of Flow in Gutter-fps = 4.788
Depth at Curb Line-Incheg--d- = 2.380
CURB OPENING--ADOT STD. (C-15.20
Flow-CFS--Q = 2.010
Gutter Veloc1ty at INLET-fps = 5.980
GUTTER FLOW at INLET-CFS5--Q = 1.700
Depth at INLET Curb Line-Inches--d . = 3.5%09
Local‘Gutter Depression-Inches = 2.000
Length of opening: TOTAL Intercept--Ft. = 13.026
. Capture Ratlo -- CURB OPENING. = 0.800
LENGTH Efficiency Q(Captured) Q (Ry-Pass)
3.083 0.385 ' - 0.774 1.236
6.583 0.718 - 1.444 - 0.566
*“%}9.583 ) 0.908% 1.827 ¢.183
13.583 i.000° 2.010 0.000
20.583 1.000 2.010 0.000



ARTZONA DEPARTMENT OF TRANSPORTATION

DRAINAGE DESIGN SECTICN

progecT NaMiE- AS \) Sg&ﬁséuN&'

HIGHWAY NAME-

- B AS
Ver 3.40: December 1995

LOCATION

TRACS NO. -
DESIGNER -
CHECKER

03-28-2006

PAGE

CURB OPENING INLET -- ON GRADE

00y +low

GUTTER-FLOW HYDRAULICS

GUTTER DESCRIFTION

Velocity of Flow in Gutter-fps

Roadway Grade-% Per cent--G

'~ Roadway Cross-Slope-¥Ft./Ft.--8x

Shoulder Width-Ft.--
. Shoulder Slope-Ft./Ft.--8s

Gutter Width-Ft.--W

Gutter Slope-Ft./Ft.--Sw

-Gutter Depres

gion-Inche
~Manning's

Flow-CF
SPREAD-Ft

S__
'N

s--Q
.--T

Average Velocity-V-fps

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFSs

Depth at Curb Line-Inches--d

CURB OPENING--ADQT STD. C-15.20

Flow-CFS--Q
Gutter Velocity at INLET-fps
GUTTER FLOW at INLET-CFS--Q

Depth at INLET Curb Line-Inches--d

Local Gutter Depression-Inches

Length of opening: TOTAL Intercept--Ft.

LENGTH

Capture Ratio -- CURB OPENING
Efficiency Q (Captured)
0.305 0.925
0.591 1.789
0.780 2.365
0.948 2.873
1.000 3.030

| T (|

2.670

0.020
2.000
0.020
1.417
0.05%9
1.003
0.015

3.030
8.486
3.991

1.375

- 45.385

5.298
2.700

3.030
6.529
2.177

4.326

2.000

16.832
0.800

Q (By-Pass)
.105
.241
.665
157
.000



ARIZOﬁA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

03-30-2006

PROJECT NAME- A SU\ Sco %5 Aa\\ P TRACS- NO. -
HIGCHWAY NAME- ) DESIGNER -
LOCATION - Bera 3 CHECKER - PAGE

Ver 3.40: December 1995

GRATE INLET DESIGN -- ON GRADE

GUTTER FLOW HYDRAULICS \ .E \
'GUTTER DESCRIPTION U '\fr | oW

Roadway Grade-% Per cent--G = 1.530
Roadway Cross-Slope-Ft./Ft.--8x = 0.020
Shoulder Width-Ft.-- = 2.000
Shoulder Slope-Ft./Ft.--8Ss = 0.020
Gutter Width-Ft.--W = 1.500
Gutter Slope-Ft./Ft.--Sw = 0.055
Gutter Depression-Inches-- = 1.062
Manning's 'N = 0.015
Flow-CFS--Q =  6.180
SPREAD-Ft.--T = 12.570
Average Velocity-V-fps = 3.806
FLOW in Gutter-CFS--Q = 2.038
' % Flow in Gutter-CFS = 32.981 .
Velocity of Flow in Gutter-fps = S 5.115
Depth at Curb Line-Inches--d = 3.719
GRATE TYPE: NON-STD.. GRATE -
Grate Length--Ft. = 3.000
Grate Width---Ft. = 2.000
. Grate Area--Sg. Ft. = 6.000
- Capture Ratio -- GRATE = 0.800
Effective Perimeter--Ft. = 7.000
. Splash-Over Velocity--FPS - = 5.400
Local Gutter Depression—Inches 1.000
Flow-CFS--Q = 6.180
.GUTTER FLOW at INLET-CFS5--Q = 2.491
.. Gutter Velocity at INLET-fps - = 5.577
Depth at -INLET Curb Line-Inches--d = 4.605
Frontal Flow Intercepted by GRATE--CFS = .857
Lateral Flow Intercepted by GRATE--CFS = 0.360
TOTAL Flow Intercepted by GRATE--CFS = 3.217 €—
% FLOW Intercepted

B
un
8}
(]
wn
(8]

' By-pass Flow--CFS



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

Y 8 , 03-30-2006
. PROJECT NAME- ASQ Scoﬂs&\\g TRACS NO. -
HIGHWAY NAME- DESIGNER - .
"LOCATION -_Aren 3% CHECKER - PAGE

Ver 3.40: December 1995

GRATE INLET DESIGN -- ON GRADE

GUTTER FLOW HYDRAULICS \CX]‘Yf\ 4j\0\kf

GUTTER "DESCRIPTION

Roadway Grade-% Per cent--G

. = 1.530
Roadway Cross-Slope-Ft./Ft.--Sx = 0.020
Shoulder Width-Ft.-- = 2.000
Shoulder Slope-Ft./Ft.--Ss = 0.020
Gutter wWidth-Ft.--W = 1.500
Gutter Slope-Ft./Ft.--8Sw = 0.059
Gutter Depression-Inches-- = 1.062
Manning's 'N = 0.015
Flow-CFS--Q = 9.320
" SPREAD-Ft.--T = 14.755
Average Velocity-V-fps = .4.196
- FLOW in Gutter-CFS8--Q = 2.624
_ % Flow in Gutter-CFS .= 28.151
Velocity of Flow in Gutter-fps = 5.654
Depth at Curb Line-Inches--d4 = 4,243
. GRATE TYPE: NON-STD. GRATE
Grate Length--Ft. = 3.000
Grate Width---Ft. = 2.000
Grate Area--Sg. Ft. = 6.000
Capture Ratio -- GRATE = 0.800
Effective Perimeter--Ft. = 7.000
Splagh-Over Velocity--FPS = 5.400
Local Gutter Depression-Inches = 1.000
| Flow-CFS§--Q0 = 9.320
GUTTER FLOW at INLET-CFS5--Q = 3.142
Gutter Velocity at INLET-fps = 6.105
"Depth at INLET Curb Line-Inches--d = 5.148
Frontal Flow Intercepted by GRATE--CFS = 3.526
Lateral Flow Intercepted by GRATE--CFS = 0.495
TOTAL Flow Intercepted by GRATE--CFS = 4.021 €«—
% FLOW Intercepted = 43.141
By-pass Flow--CF§ = 5.299 &



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

04-11-2006

PROJECT NAME - Agu S(coﬁéio\\( TRACS NO. -
 HIGHWAY NAME- DESIGNER -
LOCATION =~ - Are 32 CHECKER - ‘ PAGE

| Ver 3.40: December 1995

O~
GUTTER FLOW HYDRAULICS \ \(
GUTTER DESCRIPTION

CURB OPENING INLET -- ON GRADE

?\ow + & A ¢ £s bwm% £low
Gom upstream inlet # 3

Roadway Grade-% Per cent--G

Roadway Cross-Slope-Ft. /Ft.--8x

Shoulder Width-Ft.--

Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W

Gutter Slope-Ft./Ft.--Sw
Gutter Depre581on Inches--

' Mannlng s 'N

Flow-CFS--Q
SPREAD-Ft.--T
Average Velocity-V-fps

- FLOW in Gutter-CFS--Q

% Flow in Gutter-CFSs

Velocity of Flow in Gutter-fps

Depth at Curb Line-Inches--d

CURB CPENING--ADOT STD. C-15.,20

. Flow-CFS--0

Gutter Velocity at INLET-fps
GUTTER FLOW at INLET-CFS--Q

Depth at INLET Curb Line-Inches--d

Local Gutter Depression-Inches.

Length of opening: TOTAL Intercept--Ft.

-Capture Ratio -- CURB OPENING

LENGTH Efficiency - Q(Captured)

3.083 0.218 1.575
6.583 0.435 3.152

- 9.583 0.597 4.319
—313.583 0.773 - 5.587
20.583 0.967 7.004

.940
.020
.000
.020
.417
.059
.003
.015

mwna uww nn

OHOHONO O

.240
. 731
.277

[/ |
'_I
W =]

'_.l

L9289
.639
.418
.159

N
9]

I nn
W

.240
.128
. 729

o
LR P

6.008
.000

I
b

24,197
.800

[/
o

Q (By-Pass)
.665
.088
.921
.643
.236



ARTZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTICN

. | 04-11-2006
PROJECT NAME - A§ u §L0‘ﬁ530\ TRACS NO.-
HIGHWAY NAME- DESIGNER -
LOCATION -_Arta %Y CHECKER - , PAGE

. Ver 3.40: December 1995

CURB OPENING INLET -- ON GRADE

GUTTER FLOW HYDRAULICS 100\}(‘ ‘Q\D\AH’ 53 CSF") \D\{Po\% ?10\1\/ %0\,\,\

GUTTER DESCRIPTION WP sreeomm et ¥ )
Roadway Grade-% Per cent--G = 0.940
Roadway Cross-Slope-Ft./Ft.--Sx = 0.020
Shoulder Width-Ft.-- = 2.000
Shoulder Slope-Ft./Ft.--Ss = 0.020
' Gutter Width-Ft.--W = 1.417
Gutter Slope-Ft./Ft.--Sw = 0.059
Gutter Depregsion-Inches-- = 1.003
Manning's 'N = 0.015
Flow-CFS--Q = 11.760
SPREAD-Ft.--T = 17.752
Average Velocity-V-fps = 3.686
FLOW in Gutter-CFS--Q = 2.597
" % Flow in Gutter-CFS = 22.082
Velocity of Flow in Gutter-fps = 4.973
Depth at Curb Line- Inches--d = 4.924 .
CURB OPENING——ADOT STD. C-15.20
Flow-CFS--Q =  11.760
Gutter Velocity at INLET-fps = 5.660
GUTTER FLOW at INLET-CFS--Q = 3.521
Depth at INLET Curb Line-Inches--d = 6.770
Local Gutter Depression-Inches = 2,000
Length of opening: TOTAL Intercept--Ft. = 32.788 .
Capture Ratio -- CURB OPENING ' = 0.800
LENGTH Efficiency Q(Captured) Q (By-Pass) -
3.083 0.163 1.915 : 9.845
" 6.583 0.332 . 3.904 7.856
9.583 0.463 - 5.448. 6.312
—»13.583 0.618 - 7.270 4.490
20.583 0.831 9.774 1.98s5



ARTZONA DEPARTMENT OF-TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME- AS U[ < ’HS(JQJQ_ RACS 1o - T eesaa-2006

HIGHWAY NAME - DESIGNER - :
LOCATION —_Angg 33 CHECKER - PAGE
Ver 3.40: DeceﬁEer 1895 - B

CURB OPENING INLET. -- ON GRADE

1 s bypos ﬂw from
up stream in lejr # 3

' Roadway Grade-$% Per cent--G

GUTTER FLOW HYDRAULICS [{) yr € /ow +
GUTTER DESCRIPTION

= 0.700

Roadway Cross-Slope-Ft./Ft.--8x. = 0.020

Shoulder Width-Ft.-- = 2.000

Shoulder Slope-Ft./Ft.--Sg = 0.020

Gutter Width-Ft.--W = 1.417

Gutter Slope-Ft./Ft.--Sw = 0.059

Gutter Depresgsion-Inches-- = 1.003

Manning's 'N = 0.015

Flow-CFS--Q = 4.910

SPREAD-FE.--T = 13.417

Average Velocity-V-fps = 2.669

FLOW in Gutter-CFS8--Q = 1.436

% Flow in Gutter-CFS = 29.238

Velocmty of Flow in Gutter-fps = 3.595

Depth at Curb Line-Inches--d = 3.883

CURB OPENING--ADOT STD. C-15.20

Flow-CFS--Q = 4.510

Gutter Velocity at INLET-fps = 4.216

GUTTER FLOW at INLET-CFS5--Q = 2.076

Depth at INLET Curb Line-Inches--d = 5.671

Local Gutter Depression-Inches = 2.000

Length of openingi TOTAL Intercept--Ft. = 17.859

Capture Ratio -- CURB OPENING = 0.800

LENGTH Efficiency Q (Captured) Q(By-Pass)

3.083 0.289 1.419 3.491
6.583 0.563 2.764 2.146
9.583 : 0.750 3.680 1.230
—>13.583 0.924 ' 4.535 0.375
‘ 20.583 1.000 4.910 0.0060



ARIZONA DEPARTMENT OF TRANSPORTATION

DRATNAGE DESIGN SECTION

04-11-2006
. PROJECT NAME- A§M 560#50‘@}.3 TRACS NO.- :
HIGHWAY NAME- DESIGNER -
LOCATION - - Areo, 373 CHECKER - PAGE
Ver 3.40: December 1995 ‘
CURB OPENING INLET -- ON GRADE

GUTTER FLOW HYDRAULTCS][X)YF

GUTTER DESCRIPTION

Roadway Grade-% Per cent--G

Roadway Cross-Slope-Ft./Ft.--8x
Shoulder Width-Ft.--

Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W

Gutter Slope-Ft./Ft.--8w
Gutter Depression-Inches--

Manning's -'N

Flow-CFS--0Q
SPREAD-Ft.--T
Average Velocity-V-fps

FLOW in Gutter-CFS5--Q

_ % Flow in Gutter-CFS
Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d

CURB OPENING--ADOT STD. C-

15.20

Flow-CFS--Q

Gutter Velocity at INLET-fps

GUTTER FLOW at INLET-CFS--Q

Depth at INLET Curb Line-Inches--d
- ~ Local Gutter Depression-Inches

Length of opening: TOTAL Intercept--Ft.

- Capture Ratio -- CURB OPENING
LENGTH Efficiency Q(Captured)
3.083 0.196 1.852
6.583 0.396 3.733
9.583 0.546 5.153
—>13.583 0.717 6.760
20.583 0.925 8

727

1S T 1 { I T

o man

|

(/|

9
17.260

.700
.020
.000
.020
.417
.059
-003
.015

OROMMONOCO

.430
3.125

2.142
22.718

4.215

4.805

9.430
4.811
2.923

6.646 .

- 2.000

26.956
0.800

Q(By-Pass)

.578 .
.697
.277
.670
.703

£low + ‘Hﬁ Lo bypass FTlow From
> upsTremen  inlel 48 32



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

| | 05-02-2006

 prOJECT NaME- ASM . gco‘ﬁﬁ}(«\ TRACS NO. -

" HIGHWAY NAME-’ DESIGNER - A
LOCATION - Acee 39 CHECKER - PAGE_

Ver 3.40: December 1995

CURB OPENING INLET -- ON GRADE

GUTTER FLOW HYDRAULICS \()\7r7 ;;\0
GQUTTER DESCRIPTION

Roadway Grade-% Per cent--G = 0.650

- Roadway Cross-Slope- ~Ft./Ft.--8x = 0.020

A Shoulder Width-Ft.-- = 2.000

Shoulder Slope-Ft./Ft.--8s8 = 0.020

Gutter Width-Ft.--W = 1.417

Gutter Slope-Ft./Ft.--Sw = 0.059

Gutter Depression-Inches-- = 1.003

Manning's 'N = 0.015

"Flow-CFS--Q = 3.240

SPREAD-FL.--T = 11.570

Average Velocity-V-fps = 2.351

FI.OW in Gutter-CFS--Q = 1.096

% Flow in Gutter-CFS = 33.827

" Velocity of Flow in Gutter-fps = 3.159"

Depth at Curb Line-Inches--d = 3.4490

CURB OPENING--ADOT STD. C-15.20

Flow CF5--Q = 3.240

Gutter VeIOC1ty at INLET-fps = 3.766

GUTTER FLOW at INLET-CFS--Q = 1.638

Depth at INLET Curb Line-Inches--d = 5.186

Local Gutter Depression-Inches = 2.000

- Length of opening: TOTAL Intercept--Ft. = 13.482

Capture Ratio -- CURB OPENING = 0.800
LENGTH Efficiency Q (Captured) Q(By-Pass)

0.373 1.210 . 2.030
. . 0.701 2.270 0.970

—? 9.583 ©0.893 2.893 0.347
1.000 3.240 0.000

1000 3.240 0.000



ARTZONA DEPARTMENT OF TRANSPORTATION
' DRAINAGE DESIGN SECTION

' . ' , o 05-02-2006
PROJECT NAME'-J}\SM gcoﬁSAo\\e TRACS NO. -

HIGHWAY NAME- DESIGNER -

LOCATION - Areen 34 CHECKER - PAGE

Ver 3.40: December 13895

CURB CPENING INLET -- .ON GRADE

GUTTER FLOW HY;DRAULIéS \OO 7’{‘ 'F,O\r\/

GUTTER DESCRIPTION

Roadway Grade % Per cent--G = 0.650
Roadway Cross-Slope-Ft./Ft.--8x = 0.020
Shoulder Width-Ft. = 2.000
Shoulder Slope- Ft./Ft.——Ss = 0.020
Gutter Width-Ft.--W = 1.417
Gutter Slope-Ft./Ft.--Sw = 0.05¢9
Gutter Depression-Inches-- = 1.003
Manning's 'N = 0.015
Flow-CF§--Q = 4.890
, SPREAD-Ft.~--T = 13.590
Average Velocity-V-fps = 2.593
FLOW in Gutter-CFS5--Q = 1.412
% Plow in Gutter-CFS = 28.868
Velocity of Flow in Gutter-fps = 3.492
Depth at Curb Line-Inches--d = 3.925
CURB OPENING--ADOT STD. C-15.20
Flow-CFS--Q = 4.890
Gutter Velocity at INLET-fps = 4.089
GUTTER FLOW at INLET-CFS--Q = 2.035
Depth at INLET Curb Line-Inches--d = 5.716
Local Gutter Depre881on Inches = 2.000
Length of opening: TOTAL Intercept—~Ft = 17.563
Capture Ratio -- CURB OPENING = 0.800
LENGTH =+ Efficiency Q{Captured) Q (By-Pass)
3.083 0.2%94 1.435 3.455
6.583 0.571 2.790 - 2.100
—3 9.583 0.758 3.708 1.182
13.583 0.831 4,552 0.338
20.583 1.000 4.890 0.000



Sump Catch Basin Orifice Calculation

ASU SCOTTSDALE CENTER

6/21/2006
WP Job No. 052562

For ponding depths 6" and over...

Known values and Equations

Q (cfs)=C,hL(2gd0)'” &P (f)=  0.66
Co= 0.67 d, {ft)= d-hr2
h (ft)= 0.46 d, (ft)= 0.43
See Drainage Map for Drainage Sub Area. See Infrastructure Plans for exact location of Catch Basins.
2 Number of Required Catch Design
Drainage | Qio Catch Clogging| Basin Length Catch Basin |Catch Basin
Sub Area #{ (cfs) Basins Factor (ft) Type Length (ft)
34 37 1 0.80 2.9 M-1 L=6' 9
37 53 1 0.80 4.1 M-1 L=6' 9
38 45 1 0.80 35 M-1 L=6' 9 |

Notes:
{1} Per FCDMC Drainage Design Manual, Valume |l, Hydraulics, equation 3.10.
(2) Catch basin design based on the 10-year peak discharge. Also includes any bypassed flow from upstream inlets.
(3) City of Phoenix Det. P1569-2 includes a 2" local depression which when added to a 6" curb height produces
a total depth of 8".

N:\2005\052562\Project SupportiHydro\Spreadsheets\052562sump catchbasin orifice cale.xls WOOD/PATEL ASSOCIATES INC., 6/21/2006



Sump Catch Basin Orifice Calculation

ASU SCOTTSDALE CENTER

6/21/2006
WP Job No. 052562

For ponding depths 6" and over...

Known values and Equations

Q (cfs)M=C, hL(2gd,)"? & (ft)= 0.66
c°= 0.67 do (ft): d,—h/?.
h (ft)= 0.46 d, (fty= 0.43

See Drainage Map for Drainage Sub Area. See Infrastructure Plans for exact location of Catch Basins.

’ Number of Required Catch Design
Drainage Qy0” Catch Clogging} Basin Length Catch Basin |Catch Basi
Sub Area #| (cfs) Basins Factor (ft) Type Length (ft)
34 7.7 1 0.80 59 M1, L=6' 9
37 8.0 1 0.80 6.2 M1, L=6' 9
38 6.8 1 0.80 52 M1, L=6' 9

Notes

(1)} Per FCDMC Drainage Design Manual, Volume I, Hydraulics, equation 3.10.

(2) Catch basin design based on the 100-year peak discharge.

(3) City of Phoenix Det. P1569-2 includes a 2" local depression which when added to a 6" curb height produces

a total depth of 8".



Weir/Orifice Flow Capacities of MAG 537 'G'

Project : ASU Scotisdale
Date 06/21/06

Weir EQ. @, =C,Pd"*(C) Orifice EQ. Q= C,A(2gd)>*(C))
Where: C,, = 3.0, C, = 0.67, and C; = clogging factor= 0.5

Single Grate ( MAG 537 - type G) where,

P= 7.14 ft P = Perimeter of Catchbasin minus
A= 4.00 sq.ft. area of longitudinal & lateral bars
Weir Orifice A = Total area of grate minus
Depth {ft) Qi {cfs) Qi (cfs) area of longitudinal & lateral bars
0.00 0.00 0.00
0.05 0.12 240 .
0.10 0.34 3.40 Slngle Grate Inlet
0.15 0.62 416
0.20 0.96 4.31
0.25 1.34 5.38 30.00
0.30 1.76 5.89
0.35 222 6.36
0.40 2.7 6.80
045 3.23 7.21
0.50 3.79 7.60 25.00
0.55 437 7.97
0.60 4.98 8.33
0.65 5.61 8.67
0.70 6.27 9.00
0.76 6.96 9.31 20.00
0.80 7.66 9.62
0.85 8.39 9.91 —
0.90 9.14 10.20 2
0.95 9.92 10.48 -~
1.00 10.71 10.75 C;! 15.00
1.05 11.52 11.02 2
1.10 12.36 11.28
1.15 13.21 11.53
1.20 14.08 11.78 10.00
1.25 14.97 12.02
1.30 15.87 12.26
1.35 16.80 12.49
1.40 17.74 12.72
1.45 18.70 12.95 5.00
1.50 19.68 1317
1.55 20.67 13.39
1.60 21.68 13.60
- 1.65 2270 13.81 e
1.70 23.74 14.G2 0.00 B e
1.80 25.86 14.43 Flow Depth (ft)
1.85 26.95 14.63

190 28,05 14.82 [—8—Wier Flow —e— Orifice Flow|




Weir/Orifice Fiow Capacities of MAG 535 'F'

Project : ASU Scottsdale
Date 06/21/06

Weir EQ. Q;=C,Pd'®(C,)  Orifice EQ. Q;=C,A(2gd)**(Cy)

Where: C,, = 3.0, C, = 0.67, and C; = clogging factor= 0.5

Single Grate { MAG 535 - type F) wheres,
P= 1211 # P = Perimeter of Catchbasin minus
A= 6.83 sq.ft. area of longitudinal & lateral bars
Weir Orifice A = Total area of grate minus
Depth {ft) Qi (cfs) Qi (cfs) area of longitudinal & lateral bars
0.00 0.00 0.00
0.05 0.20 4.11 )
010 057 581 Single Grate inlet
0.15 1.06 7.1
0.20 1.62 8.22
0.25 227 9.19 50.00
0.30 2.98 10.06
0.35 3.76 10.87
0.40 4.60 11.62 45.00
0.45 5.48 12.32
0.50 6.42 12.99
0.55 7.41 13.62 40.00
0.60 8.44 14,23
0.65 9.52 14.81
0.70 10.64 15.37 35.00
0.75 11.80 15.91
0.80 13.00 16.43
0.85 14.24 1894 | 3000
0.90 15.51 1743 | 4§
0.95 16.82 1791 | gos.00
1.00 18.17 18.37 z
1.05 19.54 1882 | 2
1.10 20.96 19.27 20.00
1.15 22.40 19.70
1.20 23.88 20.12
1.25 25.39 20.54 15.00
1.30 26.92 20.95
1.35 28.49 21.34
1.40 30.09 21.74 10.00
1.45 31.72 22.12
1.50 33.37 22.50
1.55 35.05 22.87 5.00
1.60 36.76 23.24
1.65 38.50 23.60
1.70 40.26 23.95 0.00
o N
1';3 jg'g? i:'gg SFFPFPELLEPFPLSEE
' : . Flow Depth (ft)
1.85 45.71 24.99 - -
190 4757 2532 | —&— Wier Flow —o— Orifice Flow|

MAG 537 type G,.xls




Weir/Orifice Flow Capacities of Double Grate Inlet

Weir EQ. Q;=C,Pd'?

Where: C,, = 3.0 and C, = 0.67

Double Grate
P= 13.50 ft
A= 7.56 ftr2
Weir Orifice
Depth {ft) Qi (cfs) Qi (cfs)

0.00 0.00 0.00
0.05 045 9.09
0.10 128 12.85
0.15 2.35 15.74
0.20 3.62 18.18
0.25 5.06 20.32
0.30 6.65 22.26
0.35 8.39 24.05
0.40 10.25 25.71
0.45 12.23 27.27
0.50 14,32 28.74
0.55 16.52 30.15
0.60 18.82 31.49
0.65 21,22 32.77
0.70 23.72 34.01
0.75 26.31 35.20
0.80 28.98 36.36
0.85 31.74 37.48
0.90 34.58 38.56
0.95 37.50 39.62
1.00 40.50 40.65
1.05 43.58 4165
1.10 46.72 42.63
1.15 49.95 43.59
1.20 53.24 44.53
1.25 56.60 45.45
1.30 60.03 46.35
1.35 63.53 47.23
1.40 67.09 48.10
1.45 70.71 48.95
1.50 74.40 49.78
1.55 78.15 50.61
1.60 81.97 51.42
1.65 85.84 52.21
1,70 BO.77 53.00
1.75 93.76 53.77
1.80 97.81 54.54
1.85 101.91 55.29
1.90 106.07 56.03

Orifice EQ. Q; = C,A{2gd)’®

Grate Opening

Double Grate Inlet

120.00

100.00 j

80.00

£0.00

Flow Q {cfs)

40.00

20.00

0.00 o2y S W T T T S AT YT VU T T TN N WO U T T N I
. L L L L L A e e L A L L L L e e e e B A B |

S N O D O (a) D o
S RSP I IR N

—8— Wier Flow —¢— Orifice Flow |

.Maximum Depth = 1.14 ft. Maxirmum Inlet capacity = 0.5*43.4 =21.7 ¢fs




Label: J-9

Rim: 121820 ft
Sump:1,214.02 ft
HGL Out: 1,216.17 ft

Label: AREA 5

Rirmt: 121803 ft
Sump: 1,214.14 ft
HGL Out: 1,216.61 {t

Label: J-1

Rim: 121840 ft
Sump:1,213.10 1t
HGL Out: 1,215.30 #

Label: J-3

Rim: 1,216.00 ft
Sump: 1,203.90 1t
HGL Out: 1,208.73 ft

U

Label: P:3

Dn. Invert: 1 21%%%&[1

Up. lnverL 1, 21414
Size: 30 inch.

S 0.004800 ft/tt
Total Flow: 27.85 cfs

Title: ' ASU Scbttsda le Research

=tabelP-35

Up.ing8rt: 1,214. Q&(H)i +00
Dn. Invert: 1,213.10 1
L:182.00ft

Size: 30 inch

At
- $:0.005055fMt- .- ot
Total Flow: 27 .53 cfs

n:\.Ninfrastructure 2562stormcad exmblt stm

05/02/06 01:30:40 PM

/ 2+00
Label: P4

Up. Invert: 1,203.90 #
Dn. Invert: 1,203.50 it
L: 82.00 f#

Size: 36 inch
S:0.004878 ft/t

Total Flow: 42.22 cfs

Label: O-1
Rim: 1,215.00 ft

Sump: 1,203.50 1t

1,220.00

-1,215.00

1,21000  Elevation (ft)

11,205.00

< 1,200.00
13+60

Project Engineer; Jesse Heywood
StormCAD v5.5 [5.5003]
: Page 1 of 1



T ‘ O b oo

“ Profile
Scenario: 10 year

Profile: Profile - AREA 3 - O-3

Label: J4>ceNnarnio: 10 year

Label: AREA 12813

Rim: 1,220.84 ft

Sump: 1,216.40 ft
HGL Out: 1,218.41

Rim: 1,220.60 ft
Sump: 1,215.86 ft
HGL Cut: 1,218.12 #

Label: AREA 15816
K Rim: 1,220.75 ft

Label: AREA 26&27

Rirm: 1,219.86 ft

Sump: 1,214.36 1t
"HGL Qut: 1,216.17

Label: AREA 384
Rim: 1,220.83 ft
Sump: 1,216.98 ft

HGL Out 1218.56 1

Label: AREA 28&29
Rim: 1,219.86 ft
Sump: 1,213.61 ft
HGL Out: 1,215.45ft

Sump: 1,215,685 ft
\ / \HGL Outi 1.217.40 / 122500
S I : 122000
: ' Blevation (f})
/ \ = / R el 1,215.00
' ‘ ‘ ' r 1,210.00
0+00 / 1+00 +00 3+00 4400 5+00 +00 7+00
Label: P-11 -Station (ft)
Label: P-12 Label: P-15 Label: P-16 Label: P17

Up. Invert: 1,216.98 ft

Dn. Invert: 1,216.40 ft
L: 116.00 ft

Size: 24 inch

. S: 0.005000 fth4t
Total Flow: 6.47 cfs

Title: ASU Scottsdale Research

Up. Invert: 1,216.40 #
Dn. Invert: 1,215.86 f
L:89.00%

Size: 24 inch

S: 0.006067 fift

Total Flow: 7.76 cfs

ndnfrastructure 2562starmcad exhibit. stm

05/02/06 01:30:23 PM

© Haestad Methods, Inc.

Up. Invert: 1,215.86
Dn. Invert: 1,215.65 f
L.62.00f

Size: 42 inch
S:0.003387 fift

Total Flow: 30.81 cfs

Wood Patel & Associates Inc
37 Brookside Road  Waterbury, CT 06708 USA  +1-203-755-1666

Up.Invert: 1,215.65% Up.Invert: 1,214.36 &
Dn.Invert 1,214.36 % Dn.Invert: 1,213.61 f

L:257.001 L: 150.00 ft
Size: 42 inch Size: 42 inch
S: 0.005019 ftft S: 0.005000 ftAt

Total Flow: 32.12 cfs  Total Flow: 34.01 cfs

Project Engineer: Jesse Heywood
StormCAD v8,5 [5.5003]
Page 1 of 1
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Profile
Scenario: 10 year

Profile: Profile - AREA 6 - J4

Scenario: 10 year

| | y Label: AREA 10&11
‘ Label: AREA7&9 . Rim: 1,220.82% |
| . ' Rim: 1,221.62f Sump: 1216231 = Label: J-4 -
Lar\k’)iﬂ'- /;\R;E? gg‘ﬁ . sump 121687 % | HGL Out: 1,218.31 ft Reilnl?i?’f,%20.60 o
Sump: 121768 | HGLOut 1,219.10 , Sump: 1,215 .86 ft
HGL Out: 1.220.06 ft HGL Out: 1,218.12 ft

@ l ; k 5 /_1,225.00'

| ‘ 122000 Elevation (ft)

]
g

| | = ——' 1,215.00
0+00 1+00 2+00 | 3+00 - 4+00
Station (f) N

N Label: P-9 Label: P-10 | B

Up. Invert: 1,217.68 ft - Up. Invert: 1,216.87 ft ~ -abel:P-6

Dn. Invert: 1,216.87 it Dn, Invert: 121623 & 4P Invert:1,216.23

o, Size:24 inch Size: 24 inch Loo.oon
- ORISR | 5:0.005039 S: 0.006727 it

Title: ASU dettsciale Research . . . Project Engineer: Jesse Heywood
n\ Minfrastructure 2582stonmcead exhibit.stm . Wood Patel & Associlates Inc StormCAD v5.5 [6.5003]

05/02/08 01:30:62 PM ' ®© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1668 Page 1 of 1



Label AREA 20821
Rim: 1,220.58 ft
Sump: 1 215 62 ft

F"rofile |

Scenario: 10 year

Proﬁle Profle AREA 21 - J6

Scenario: 10 year

- Label: AREA 22&23
Rim: 1,218.00 ft
Sump: 1,212.26 ft

HGL Out: 1,213.27 f

—Label; J-6

Rim: 1,218.00 ft
Sump: 1,210.63 ft
HGL Out: 1,212.55 ft

HGL Out: 1 ,21 6.34 ft

1,225.00

1,220.00

Elevation (ft)

1,215.00

1,210.00

- Label: P-22

- Up. Invert 1,215.62 ft
Dn. Invert: 1,212.26 ft
L: 240.00 ft

Size: 24 inch

_ S: 0.014000 ft/ft
Total Flow: 4.21 cfs

Title; ASU Scottsdale Research
n:\. Ninfrastructure 25682stormead exhibit.stm

/ 1+00

2+00

Station (ft)

Wood Patel & Assoclates Inc
06/02/06 01:30:59 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666

\ 3+00
Label: P-23

Up. Invert: 1,212.26 ft
Dn. Invert: 1 2 1631t
L: 36.00 ft

Size: 24 inch

- S: 0.017500 fiAt

Total Flow: 8.04 cfs

Project Engineer: Jesse Haywood
StormCAD v5.5 [5.5003]



Profile

Scenario: 10 year

Proﬁle: Proﬁl'e - AREA 25 - 03 |

Soenarlo

Label AREA 31
Rim: 1,220.06 ft
Sump: 1 ,214.00 ft
HGL Qut: 1,215.92 ft

Label: AREA 25
Rim: 1,223.10 ft
Sump: 1,215.21 ft
HGL Qut: 1,218.69 ft

- Label: P-24
Up. Invert: 1,215.21 ft |
Dn. Invert: 1 214 00 ft
 L: 54.00 ft
Size: 24 inch
- 8:0.022407 ftft

Title: ASU Scottsdale Research

10 year

Label: O-3
Rim: 1,223.00 ft
Sump: 1,210.70 ft-

%
i "._.. Ve
.. v
- ~
.

1226500

1,220.00

Elevation (ft)

1,215.00

0400 1

Station (ft)

n:\.Anfrastructure 2582stormcad exhibit.stm ) Wood Patel & Associates inc )
‘05/02/06 01:31:05 PM ) © Haestad Methods, inc. 37 Brookside Road  Waterbury, CT 068708 USA'  +1-203-755-1866 ' Page 1 of 1

1,210.00 =
50{ o
Label: P-25

Up. Invert: 1,214.00 ft
Dn. Invert: 1 210 70 ft
L: 37001

Size: 24 inch |

S: 0.089189 fifit

Project Engineer: Jesse Heywaod
StormCAD v5.5 [5.5003]
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Profile
Scenario: 10 year

Profile: Proﬁle AREASO 04-

‘Scenatrio: 10 year

= Label: AREA 33
Rim: 1,217.15 f#t
L_.Sump: 1,209.10ft .

Label: 04
/ Rim: 1,21800%
Sump 1,207.75ft
52000

Label: AREA 30
Rim: 1,218.00 ft
Sump: 1,209.61 ft

121500
| Elevation (ft)
1 1,210.00
Label: P-26
Up. Invert: 1,209.61 ft 1,205.00
Dn. Invert: 1,209.10ft  0+00 1+00
L 54.00 ft
Size: 24 inch Label: P-27
S: 0.009444 ft/ft Up. Invert: 1,209.10 ft
: Dn. Invert: 1 207 75 ft
Station (ft) L. 28.00 ft
Size: 24 inch
| | S: 0.048214 fi/ft
" Title: ASU Scottsdale Research Project Engineer: Jesse Heywood

n\Ninfrastructure 2662stormead exhibit.stm Wood Patel & Assoclates Inc StormCAD v5.5 [5.5003)
05/02/08 01:31:13 PM ‘ © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 08708 USA  +1-203-755-16656 Page 1 of 1



Profile
Scenario: 10 year

Profile: Profile - AREA 35 - J9

- Scenario: 10 year

~ Label: AREA 35 S Label: J-9

Rim: 1,220.35ft - Label: J-8
Sump: 1,21596% | Rim:1.219.85 f | im:1 %1281,21%% **
HGL Out: 1,216.85 ft Sump: 1,214.95 t ump. Helt
' '\ : \ 1,225.00
' - _ . ~ Elevation (ft)
/ - . - 1,215.00
— — 1,210.00
0+00" 1+00 - 2+00 3+00 4+00
- Station (ft) o rpas
_ | | abel: P-36
< Label: P-33 o Up. Invert: 1,214.95 ft
Up.Invert: 1,215.96 % -  Dn. Invert: 1,214.02 ft
~ Dn.lInvert: 1,214.95 ft ' L- 188.00 ft
gagon T Seien
| S:0.004975 ftft $:0.004947 it -
::i:l.ﬁ:\ll:if:st?ucztﬁgazlgsze;f:rz:igd exhibit.stm Wood Patel & Assoclates Inc Prole.ﬂ Eg?;r:eme(;ikdgisse.sﬁgﬁoﬂoaﬁ

5/02/08 01:31:18 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666 ‘ Page 1 of 1



Profile
- Scenario: 10 year

Profile: Profile - AREA 37 - J7
Scenario: 10 year

Label: AREA 39
Rin 1,217.20 ft

Label: AREA 37 [ Label: AREA38 Sump: 1,207.66 T
Rim: 1,220.00 ft | Rimx1,219.951t Label: J-7
Sump: 1,200.73ft - | Sump:1,20876% | Rim 1,216.55ft
. ' Sunmp: 1,206.61 ft
1,215.00 .
Elevation (ft)
. 1,210.00 -
-
‘i . — e N— : . 120500
0+00 | 1+00 2+00 3+0 4+00 5+00
S Station (ft) |
Label: P28 ' ‘
Up. Invert: 1,209.73 ft ~
O e 1.208.76 Label: P-29 - Label: P-32
L19400R , Up. llnvert: :II,%OB.gg&ﬂ: Bp }nverr%_ } ggg g{?g
SO . o Dn. Invert: 1,207. - Dn. Inve
S: 0.005000 fifft | L: 225.00 ft L: 33.00 &
: - Size: 24 inch Size: 24 inch
. S: 0.004889 fi/ft S: 0.031818 fift
Title: ASU Scottsdale Research : : 7 Project Engincer: Jesse Heywood
n\. Ainfrastructure 2582stormead exhibit. stm Wood Patel & Associates Inc ] StormCAD v%gg{:.io:f::]

05/02/06 01:31:25 PM ©® Haestad Mathods, Inc. 37 Brookside Read  Waterbury, CT 06708 USA  +1-203-755-1666



Profile
Scenario: 10 year

Profile: Profile - AREA18 - J4

| SCenario: 10year .

Label: AREA 14&17
Rim: 1,220.82 ft
Sump: 1,216.31 ft
HGL Qut: 1,218.49 ft

~ Labe'l: J-4
Rim: 1,220.60 ft
Sump: 1,215.86 ft

HGL Out: 1 ,218.12 ft

Elevation (ft)

- AREA 1. 1,225.00
~ Label: AREA 18&19 -
| < Rim:q%%g.SBft

ump: 121697f )
HGL Out:1,218.82 ft 1,220.00
A T 1.215.00
0+00 / 1+00 \2+00 3+00 |
Label: P-14  Station (f) o '

Up Invert: 1,216.97 ft

Dn. Invert: 121631 f

L:133.00 ft
- Size: 18 inch
S: Qi004962 ft/ft

Title: ASU Scottsdale Ressarch )
- AL \Ninfrastructure 25682stormcead exhibit.stm
05/02/06 01:31;32 PM

Label: P-13

Up. Invert: 1,216.31 ft
Dn. Invert; 1 215 86 ft
L: 70.00 ft

Size: 18 inch

S: 0.006429 fi/ft

Wood Patel & Associates inc

© Haestad MEthods Inc. 37 Brookside Road Waterbury, CT 068708 USA  +1-203-755-1666

Projact Engineer: Jesse Heywo:ad
StormCAD v5.5 [5.5003]
Page 1 of 1



Scenario: 10 year

Inlet Report
Label Sump Rim Hydraulic Hydraulic Energy "Energy |Intercepted Inlet | Intercepted | intercepted System | Total Flow
Elevation Elevation Grade Grade Grade Grade Te Cc Raticnal Intensity | Flow Time (cfs)
T(ft) (fty - - Line in Line Cut Line In Line Out {min} Flow (in/hr) {min})
. : () () {ft) U] {cfs) ‘
AREA 334 1,216.98 1.220.83 1,218.65 1,218.56 1,218.74| 1,218.85 5.00| 090 6.47 6.10 5.00 6.47
AREA 5 1.214.14 1,218.03 1,217.12 1,216.61 1,217.62 1,217.12 5.00 0.90 ‘ 27.95 6.10 5.00 27.95
AREA 6538 1,217.68 1,221.88 1,.220.35 1,220.06 1,220.65| 1,220.35 5.00| 0.90 13.72 6.10] 5.00 13.72
AREA 789 1,216.87 1,221.62 1,219.58 1,249.10 1,220.00f 1.,219.55 5.00| 0.90| - 3.1 6.10| 5.61 - 16.87
AREA 10811 1.216.23 1,220.82 1,218.50 1,218.31 1.218.69] 1,218.50 5.00] 0.90 1.94 6.10 . 6.01} 18.34
AREA 12813 - 1,216.40 1,220.84 - 1,218.51} '1,218.41 1,218.60] 1,218.51 5.00| 0.90 .1.44 © 810 538 7.76
AREA 14817 1,216.31 ©1,220.82 1,218.64 1,218.49 1,218.79 1,218.64 5.00| .80 1.66 : 6.10 . 5.94 5.52
AREA 15&186 . 1,215.65 - 1,220.75 1,218.08 1,217.40 1,218.78| 1,218.09 500 0.90 1.72 8.10 6.47 32.12
AREA 18819 1,216.97 .1,220.58 1,218.90 1,218.82 1,218.99 1,218.80 5,00 0.80 ‘ 415 6.10 5.00 4.15
AREA 20821 1,215.62 1.220.58 7 1,216.61 1,216.34 1,216.87 1,216.61 5.00( 0590 4.2 6.10 5.00 4.21
‘AREA, 22823 1,212.26 1,218.00] - 1,213.67 1,213.27 1,214.06 1,213.67 5.00] 0.80 410 6.10 5.61 8.04
AREA 25 1,215.21 1.223.10 1,220.03 1,218.69 1,221.37 1,220.03] - 5.00| 080 29.16 6.10 5.00 29.16
AREA 26&27 1,214.38 1,219.86] - 1,216.88 1,.216.17 1,217.60| 1,216.88 5.00| 0.80 3.27| - 6.10 7.03 34.01
AREA 288&29 1,213.61 1,219.88 1,216.19 1,215.45 1,216.82] 1.216.19 5.061 0.8¢ 2.21 6.10 7.36 35.31
AREA 30 1,209.61 1,218.00 - 1,214.46 1,.213.682 1,215.29] 1,21446] . 5.00| 0.90 23.02 6.10 5.00 23.02
AREA 31 . 1,214.00 1,220.06| - 1,217.93 1,215.92 1,219.93] 1,217.93 5.00| 0.90 B.25 6.10 5.10 35.24
AREA 32 1.212.74 1,215.90 1,215.28 1,.214.56 1,218.01 1,215.28(| 5.00| 0.00 0.00 0.00 7.73 34.52
AREA 33 1,209.1¢ 1,217.15 1,213.15 1,212.07 1,214.23 1,213.15 500 0.90 3.32 6.10 512 26.17
| AREA 35 1,215.96 1,22035 ©  1,217.01 1,216.85 1,217.18 1.217.01 5.00f 0.90 3.54 6.10 5.00 3.54
AREA 38 1.213.72 1,217.25 1,215.20 1,215.14 1,215.26 1,215.20 5.00| 0.90 3.43 6.10 5.00 3.43
AREA 37 : 1,209.73 1,2206.00 1,211.00 1,210.63 1,211.36y 1,211.00 5.00] 0.90 5.37 6.10 5.00 5.37
AREA 38 1,208.76 1,219.95 1,210.31 1,209.87 1,210.76 1,210.31 5.00| 0.90 4.54 B.10 5.66 9.56
AREA 39 1,207.66 1,217.20 1,208.69 1,209.42 1,209.961 1,209.69 5.00| 0.90 3.27 © 8.10 6.33 12.25
Title: ASU Scottsdale Research Project Engineer: Jesse Heywood
n:\Ainfrastructure 2582stormead exhibit.stm Wood Patel & Assoclates Inc StormCAD v5.5 [5.5003]

05/Q2/08 01:32:03 PM ® Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666 Page 1 of 1



Scenario: 10 year

Combined Pipe\Node Report

Label Upstream Dewnstream Total | Length | Section |Constructed| Upstream | Upstream | Downstream | Downstream | Hydraulic | Hydraulic | Energy Energy
. Node Node System {tH Size Slope Invert - Ground Inveit Ground Grade Grade Grade Grade
Flow (ft/ft) Elevation | Elevation | - Elevation Elevation LineIn [ Line Qut Line'In Line Out
_ (cfs) : ) () C () (ft) {ft) (ft) (), )
P-4 J-3 : o1 31.66] 82.00(36 inch 0.004878 1,203.90| 1,216.00 - 1,203.50 1,215.00 1,205.73 1,205.22| 1,206.49 1,206.11
P-6 AREA 10811 J-4 18.34| 55.00|36 inch | 0.006727 1,216.23( 1,220.82 1,215.86 1,220.60( 1,218.31| 1,218.32] 1,21850] 1,218.46
P-8 AREA 588 AREA 7&% 13.72| 161.,00| 24 inch { 0.005031 1,217.88| 1,221.86 1216.87 1,221.62 1,220.06 1,219.55] 1,220.35] 1,219.85
P-10 [AREA 789 AREA 10811 16.87| 127.00|24 inch | 0.005039| - 1,216.87] 1,221.62 1,216.23 1,220.82 1,219.10{ 1,218.50{ 1,219.55 1,218.95
P-11 |AREA 384 - AREA 12413 6.47| 116.00| 24 inch 0.005000 1,216.98| 1,220.83 - 1,216.40 1,220.84| 1,218.56 1,218.51] 1,218.85] 1,218.57
P-12 | AREA 12813 - J-4 7.76| 89.00|24inch i 0.006067 1,216.40| 1,220.84 1,215.86 1,220.60 1,218.41 1,218.32] 1,218.51 1,218.42
P-13 | AREA 14817 J-4 5.52| 70.00|18inch | 0.006429 1,216.31| 1,220.82 1,215.86 1,220.60 121 8.49 1,218.32| 1,218.84| 1,218.47
P-14 .| AREA 18&19 AREA 14817 4.15( 133.00{ 18 inch | 0.004862 1,216.97{ 1,220.58 1,216.31| ~ 1,220.82| 1,218.82] 1,218.64( 1,218.90| 1,218.72
P15 |J-4 AREA 15816 3081} 62.00|42inch | 0.003387 1,215.86]) 1,22080 1,215.65 1,220.75| 1,218.12| 1,218.09| 1,21846| 1,218.38
‘1 p-16 |AREA 15816 AREA 26&27 32.12) 257.00|42 inch | 0.005018 1,215.65| 1.220.75] ~ 1,214.36 . 1,219.86 1,217.40 1,216.88] ~1,218.09] 1,217.17
P-17 [AREA 26827 AREA 28829 34.01{ 150.00(42 inch | 0.005000 1,214.36| 1,219.86 1,213.61 1,218.86 1,216.17( 1,216.19| 1,216.88] 1,216.50
P21 TJ-6 1Jd-2 33.771 28.00}36inch | 0.103928 1,210.63} 1,218.00| 1,207.72 1,216.80 1,212.52 1,210.08] 1,213.33] 1,210.58
P-22 | AREA 20&21 AREA 22823 4.21| 240.00| 24 inch | 0.014000 1,216.62| 1,220.58 1,212.26 1,218.00 1,216.34 1,213.67) 1,216.61 1,213.72
P-23 | AREA 22823 J-6 8.04| 36.00124 inch | 0.017500 1,212.26] 1,218.00 1,211.63 1,218.00] 1,213.27; 1,213.00f 1,213.67; 1,213.19
P24 |AREA 25 AREA 31 29.16| 54.00124 inch | 0.022407 1,215.211 1,223.10 1,214.00 1,220.06 1,218.68) 1,217.93) 1,22003] 1,219.27
P-25 |AREA 31 0-3 35.24| 37.00124inch | 0.089189 1,214.00| 1,220.08 1,210.70 1,223.00 1,215.92 1,214.70] 1,217.93(. 1,216.66
P-26 {AREA 30 AREA 33 23.02| 54.00]|24 inch 0.000444 1,208.61 - 1,218.00 1,209.10 1,217.15 1,213.62 1,213.15] 1,214.46 1,213.98
P-27 [AREA 33 o4 26.17; 28.00({24 inch | 0.048214 1,208.10f 1,217.15 1,207.75 1,218.00 1,212.07( 1,211.75) 1,213.15{ 1,212.83
P-28 |AREA 37 AREA 38 0.00{ 194.00{18 inch | ©.005000 1,209.73| 1,220.00 1,208.76 1,219.95 ' 1,208.73 1,208.94| 1,208.73]|. 1,208.94
P-20 | AREA 38 AREA 39 0.00| 225.00{ 24 inch' | 0.004889 1,208.76 1,219.95 1,207.66 1,217.20] 1,208.94| 1,208.94| 1,208.94| - 1,208.94
P30 |J-2 J-7 33.73) 222,00/ 36 inch | 0.005000f - 1,207.72| 1,216.90 1,206.61 1,216:55 1,209.61 1,208.94| 1,210.41 1,209.45
P-31 | J-7 J-3 32.82| 337.00[36 inch | 0.008042 1,206.61| 1,216.55 1,203.90 1,216.00 1,208.47F 1,206,119 1,209.26( 1,206.69
P-32 |AREA 29 J-7 0.00{ 33.00{24inch 0.031818 1,207.66| 1,217.20 1,208.61 1,216.55 1,208.94 1,208.94{ 1,208.94 1,208.94
P-33 |AREA35 J-8 0.00| 203.00( 18 inch | ©.004975 1,215.86| 1,220.35 1,214.95 1,219.85 1,216.39 1,216.39| 1,216.38{ 1,216.39
P-34 ]JAREAS J-9 27.95) 25.00]30inch | 0.004800 1,214.14] 1,218.03 1,214.02 1,218.20 1,216.46 1,218.38] 1,217.00] 1,216.91
P35 [J8 J-1 27.86] 182.00|30 Inch | 0.005055 1,214.02] 1,218.20 1,213.10 1,218.40 1,215.85 1,215.48| 1,216.68| 1,216.00
P-36 |[J-8 J-g 0.00] 188.00(18 Inch | 0.004547 1,214.95| 1,219.85 1,214.02 1,218.20 1,216.39 1,216.38| 1,216.39| 1,216.30
P-37 1.1 J-10. 27.25] 84,0030 inch 0.023452]  1,213.10| 1,218.40 1.211.13 1,218.00 ' 1,215.08 1,214.85| 1,215.75] 1,215.43
P-38 (J-10 J-6 27.09] 311.00| 30 inch | -0.004984 121288 1,218.00 1,211.13 1.218.00 1,214 .47 1,213.00] 1.,215.28] 1.213.74
P-3% |AREA36 J-10 0.00{ 55.00|18inch | 0.018909 1,213.72| 1,217.25 1,212.68 1,218.00| 1,214.85 1,214.85| 1,214.95| 1,214.95
P-40 {AREA 28829 AREA 32' 35311 175.00( 42 inch 0.004971 1,213.61 1.219.86 1,212.74 1,219.80 1,215.45 1,21528| 1,216.19| 1,215.63
P41 | AREA 32 Q-2 34.52|  31.00(42 inch 0177097 - 1,212.74] 1,21890 1,207.25 1,220.08 1,214.56| * 1,213.25| 1,215:28] 1,213.45

Titie: ASU Scottsdale Research
nxL nfrastructure 2562stormmcad exhibit.stm
D5/02/06 12:59:07 PM . :

Project Engineer: Jesse Heywood
StormCAD v5.5 [5.5003)
Page 1 of 1
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Scenario: 10 year

DOT Report
Label -Node- Upstream | Upstreamypstream CalculatgdSystem |System [Total Flow -Ground- | -HGL- SectionJ-Section- Length|Average
Upstream Inlet Inlet System CA  [Flow Timeintensity] (cfs) | Upstream | Upstream Dischargel Shape | (ff) |Velocity
Downstream Area CA (acres) {min} | (in/hr) DownstreanPownstrean] Capacity| Size (ft/s)
. ‘ {acres) {acres) : : () {ft) (cfs)
P-11 | AREA 384 1.17 1.05 1.05 5.00 6.10 6.47| 1,220.83| 1,218.56 6.47 | Circular [116.00 5.12
AREA 12813 1,220.84 1,218.51 17.33} 24 Inch :
P-34 |AREA 5 5.058 4.55 4,55 5.00 6.10 27.95 1,218.03f 1,216.46 27.85] Circular| 25.00 7.10
J-9 : 1,218.20) 1,216.39 30.78|30inch |
P-9 |AREA 648 2.48 2.23 223 500 6,10 13.72 1,221.86] 1.220.08 13.72| Circular{161.00 4.37
: AREA 789 | 1.221.62] 1,219.55 17.38| 24 inch ‘
P-10 | AREA 789 0.67 0.60 2.84 5,61 5.80 16.87| 1,221.682] 1,219.1C 16.87 | Circular [127.00 5.37
AREA 10&11 1,220.82] 1,218.50 17.40) 24 inch
P-6 |AREA 10811 0.35 0.32 3.15 6.01 578 18.34|. 1,220.82| 1,218.31 18.34 | Circular| 55.00 7.39
J-4 - - 1,220.60| 1,218.32 59.26 | 36 inch
P-12 | AREA 12813 0.26 0.23 1.29 5.38 5.98 7.76] 1,220.84} 1,218.41 7.76| Circular| 89.00 2.47
B EL 1,220.80) 1,218.32 19.09| 24 inch
P-13 | AREA 14817 0.30 0.27 0.95 5.94 5.80 552 1,220.82| 1,218.48 5.52| Circular| 70.00 3.13
J-4 ' 1,220.60] 1,218.32 9.12118inch .
P-16' | AREA 15418 0.31 0.28 5.66 6.47 5.63 32.12| 1,220.75( 1,217.40 32.12| Circular[257.00 7.66
AREA 26&27 1,219.86{ 1,216.88 77.22142inch
P-14 | AREA 18819 0.78 0.68 0.68 5001 6.10 415| 1,220.58| 1,218.82 4,151 Cireular[133.00 2.35
AREA 14817 ] 1,220.82] 1,218.64 8.02§ 18 inch
P-22 | AREA 20&21 0.78 0.68 0.68 5.00| 6.10 421| 1,220.58] 1,216.24 4.21] Circular[240.00 6.57
AREA 22&22 ’ : 1,218.00) 1,213.67 29.00] 24 inch - .
P-23 | AREA 22823 0.74 0.67 1.35 5.61 5.91 8.04| 1,218.00| 1.213.27 8.041 Circular| 36.00 8.56
|J-B 1,218.00| 1,213.00 32.42| 24 inch |
P-24 | AREA 25 5.27 4,74 4.74 500 6.10 29.16( 1,223.10( 1,218.69 29.16( Circular| 54.00 9.28
AREA 31 ) ' 1,220.06| 1,217.93 36.68] 24 inch .
P-17 | AREA 26&27 0.59 0.53 6.19 7.03 5.45 34.01| 1,219.88] 1,216.17 34.01] Circular{150.00 7.76
AREA 28829 : 1,219.86| 1,216.19 77.07] 42 inch
P-40 { AREA 28&29 0.40 0.36 6.55 7.36 5.35| 3531 1,218.86] 1,21545 35.311 Circylar|175.00 7.82
AREA 32' . . 1,219.90( 1,215.28 76.85} 42 inch
P-26 | AREA 30 4.18 3.74 3.74 500 6.10 23.02 1,218.00| 1,213.62 23.02) Circular| 54.00 7.33
AREA 33 | 1,217.45( 1,213.15] 23,82} 24 inch
P-25 | AREA 31 1.13 1.02 5.76 510 6.07 35.24| 1,220.06| 1,215.92 3524} Circular| 37.00( 23.08
o-3 1 1,223.00( 1,214.70 73.19| 24 inch
P-41 | AREA 32 0.78 0.00 6.55 7.73| 523 34.527 1,219.50] 1,214.56 34.52| Circular| 31.00| 28.04
0-2 ) 1,220.08| 1,213.25| 458.65|42 inch
P-27 [AREA 33 0.60 0.54 4.28 5.12 6.06 26.17| 1.217.15) 1,212.07 26.17; Circular| 28.00 8.33
Title: ASU Scottsdale Research . Project Engineer: Jesse Heywood
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Scenario: 10 year

DOT Report
Label -Node- Upstream | UpstreamUpstream Calculat dSystemJSystem otal Flow -Ground- -HGL- Seclion [-Section{Length|Average
Upstream inlet - Inlet System CA low Timdintensityy (cfs) Upstream | Upstream [Discharge Shape | (ft) [Velocily
Downstream | Area CA (acres) {min) | (infhr) Downstreanpownstream Capacity Size {ft/s)
(acres) | (acres), G} () {cfs)
. 04 1,218.00] 1,211.75 53.81}24 inch
P-33 [AREA 35 0.64 0.00 0.00 0.00 0.00 0.00] 1,220.35 1,216.39 0.00} Circular{203.00 0.00
J-8 | 1.219.85] 1,216.29 8.03{18inch .
P-39 | AREA 36 0.62 0.00 Q.00 0.0D 0.00 Q.00| 1,217.25| 1,214.85 0.00| Circular| 55.00 0.00
J-10 1,218.00| 1,214.85 15.65] 18 inch
P-28 | AREA 37 0.87 Q.00 0.00 0.00 0.00 0.001 1,220.00| 1,209.73 0.00| Circular{194.00 0.00
AREA 38 1,219.85| 1,208.94 8.05{ 18 inch
P-29 | AREA 38 0.82 0.00 0.00 D.00 0.00 0.00] 1,219.95] 1,208.54 0.00] Circular|225.00 0.00
. AREA 39 1,217.20{ 1,208.94 17.13| 24 inch
P-32 { AREA 39 0.59 0.00 0.00 0.00 0.00 0.00f 1,217.20| 1,208.94 0.00| Circular| 33.00 0.00 |
J-7 - 1,216.55{ 1,208.94 43.71 124 inch
P-37 141 N/A N/A 4,55 5.48 596 2725 1,218.40] 1,215.08 27.25 | Circular| 84.001 13.09
J-10 ) 1,218.00( 1,214.95 68.05] 30 inch ‘ . ’
P-30 | J-2 N/A N/A 5.89 6.32] 568 33,73 1,216.90| 1,209.61 33.73| Circularj222.00 7.72
J-7 | 1.216.551 1,208.94 51.09(36 inch .
P-4 |J-3 N/A N/A, 5.88 741 533 31.66| 1,216.00f 1,205.73 31.66 | Circular| 82.00 7.54
: 01 1,215.00( 1,205.22 50.46 | 36 inch
P-16 | J-4 N/A N/A 5.38 6.32 5.68 30.81| 1,220.60] 1,218.12 30.81 | Gircular| 62.00 §.54
AREA 15816 1,220.75] 1,218.09 63.43|42 inch
P-21|J-6 : N/A N/A 5.89 6.30| 568 33.77] 1,218.00| 1,212.52 33.77| Circular| 28.00} 23.47
J-2 ‘ . 1,216.00| 1,210,098 232.93] 36 inch
P-31 | 47 N/A, N/A 5.89 6.80| 552 32.82] 1,216.55| 1,208.47 32.82] Circular [337.00 9.20
' J-3 1,216.00] 1,206.19 64,79 36 inch
P-36|J-8 N/A - 'NIA Q.00 0.00 0.00 0.00f 1,219.85| 1,216.39 0.00| Circular188.00 0.00
J-9 ' 1,218.20( 1,216.39 8.00| 18 inch
P-35 | J-8 N/A N/A 4.55 5.06 6.08 27.86] 1,218.20( 1,215.95 27.88/| Circular{182.00 7.26
J-1 1..218.40 1,215.48 31.88] 30 inch
P-38 | J-10 N/A N/A 4,55 5.58 5.91 27.08] 1,218.00| 1,214.47 27.09( Circular|[311.00 7.19
J-6 ; 1,218.00] 1,213.00 31.37] 30 inch

Title: ASU Scottsdale Research
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APPENDIX 5
Drainage Map



APPENDIX 6
Memorandum by EEC Dated April 19, 2005



3003 North Central Avenue, Suite 600, Phoenix. Arizona 85012-2903
Tel: (602) 248-7702 Fax: (602)248-7851

To: William Haas

Date: April 19, 2005

Copy:

From: Lloyd Vick

Project No. 305002.02

Project: ASU Scottsdale Center for New Technology and Innovation

Subject: Drainage Design Memorandum for Re-development of the Los Arcos Maii Site

This memorandum includes a brief description of the historic Los Arcos Mall Drainage patterns and a
reconunendation for drainage design for the re-development of this site.

History and Descrintion of the Los Arcos Mall site

The site consists of approximately 37-acres and is located at the southeast comer of Scottsdale and McDowell
Roads. The site is bounded by Scottsdale Road on the west, McDowell Road on the north, 74" Street on the east,
and an alley adjoining a multi-fanuly residential complex on the south. The site slopes generally to the east
toward Indian Bend Wash.

Until the time of its demolition, Los Arcos Mall had been located on the site for more than 30 vears. The mall
was located in the center of the site with customer parking around the perimeter. The parking lots drained to the
adjacent streets.

Los Arcos Mall Drainage

The Los Arcos Mall site did not include a storm drain system or any measurable storm water storage facilities.
The site was developed before any stonn water retention requirements were in effect.  From zenal photos and
contours of the site, there appears to have been three general outfalls. These are: Scottsdale Road to the west,
McDowell Road to the north, and 74™ Street to the east. Storm water runoff from the buildings and parking lots
would surface flow across the site and discharge into the adjacent streets. The following table is based upon
rational method calculations of the discharge to each of these outfalls.



Table ]  Approximate Peak Discharges from Los Arcos Mall Site

discharge to: Drainage Area 10-year 100-year
[acres] [cfs] [cfs}
Scotisdale Road 88 48 91
McDowell Road 7.8 43 81
74th Street 204 103 196

The City storm drain system includes 1) a 6-foot by 6-foot box culvert in McDowell Road from Scottsdale Road
east to the outfall in Indian Bend Wash, 2} a 60-inch storm drain in Scottsdale Road that runs from McDowell
Road 10 the southwest corner of the Los Arcos Mall site and, 3) a 72-inch storm drain from the southwest corner
of Los Arcos Mall to 74" Street. The 72-inch pipe continues east to Miller Road where it increases to a 78-inch
diameter and runs south to Roosevelt Street, then east to it’s outfall in Indian Bend Wash.

According to the City of Sconsdale-Storm Water Master Plan and Management Program, prepared by KVL
Consultants inc., the 72-inch stonm drain has sufficient capacity to accept the 10-year flow from the Los Arcos
Mall site. The KVL report assumed that Los Arcos Mall would discharge to the pipe at the southeast comer of
the site where it crosses 74" Street. From runoff data included in the KVL report, the 10-year peak discharge that
was assumed to discharge from the site, into the 72-inch pipe, was 122 cfs.

The City has planned a new 42-inch storm drain in Sconsdale Road. This new storm drain is pant of the City’s
2005 C.1.P. program. The storm drain will begin at the southwest corner of the Los Arcos Mall site in Scottsdale
Road and runs to the south to McKellips Road, then east to Indian Bend Wash. This new storm drain could
potentially be considered as an additional outfall for storm water runotl from the western portion of the site.

Sterm Water Storage Requiremeits

The City’s standard storm water storage requirement is the runoff from the 100-year, 2-hour storm. Using a
runoff coeflicient of 0.9 and rzinfall of 2.82 inches, the 37-acre site has a storm water storage requirement of
approximately 7.8 acre-feet. A Request for Stornnater Storage Waiver Form should be processed to reduce or
eliminate the storage requirement. The justification for this waiver request is that the pre-existing Los Arcos Mall
site did not provide any appreciable storm water storage. Furthermore, the Mall site was nearly all impervious
building rooftops and parking lots. Therefore, any new storm water detention and/or open space built into the re-
development of the site will be an improvement and will represent a reduction in runoff leaving the site.

The City is considering a new requirement for storage of the “first flush” to improve storm water quality. The
County and other municipalities have adopted this requirement and the City is anticipating doing the same. When
this happens, there will be an additional requirement for storage of the first 0.5-inches of runoff. For this
particular site, the “first flush™ storage requirement would amount to approximately 1.4 acre-feet.



Drainage Design Recemmendations

1. Design the site to collect and convey the 10-year peak flow from the parking lots and buildings to a new
catchment basin located at the southeast comer of the site.

2. The catchment basin at the southeast comer of the site is to drain to the existing City owned 72-inch
storm drain at a rate not 1o exceed 120 cfs.

td

The 100-year peak discharges from the site shall not exceed the 80-year runoff from the pre-existing Los
Arcos Mall site.

If you have any questions regarding this drainage memorandum please contact Lloyd Vick at 602.248.7702.
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