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1. INTRODUCTION

This Preliminary Drainage Report represents the storm water analysis for the HoJo Development (The Triangle)
proposed in Scottsdale, Arizona. The purpose of this Preliminary Report is to provide the hydrologic and
hydraulic analysis, required by the City of Scottsdale, to support the proposed development. This report
includes discussions and calculations defining the storm water management concepts for the collection and
conveyance necessary to comply with the drainage requirements of the City of Scottsdale and Maricopa
County. Preparation of this report has been done in accordance with the requirements of the City of
Scottsdale Design Standards & Policies Manual (DS&PM) 2018 !, and the Drainage Design Manuals for
Maricopa County, Arizona, Volumes 12 and Volume II*

2. LOCATION AND PROJECT DESCRIPTION

2.1 LOCATION:
The subject property consists of land located south of the 3™ Avenue and Craftsman Court, the between
34 Avenue and Indian School Road in Scottsdale, AZ:
* A portion of the southeast 1/4 of Section 22, Township 2 North, Range 4 East of the Gila and Salt
River Base and Meridian, Maricopa County, Scottsdale, Arizona.
Parcel ID:
e Parcel 173-50-034
e Parcel 173-50-108A
e Parcel 173-50-117B

Refer to FIGURE 1 - Vicinity Map for the project’s location with respect to major cross streets.

2.2 EXISTING AND PROPOSED DEVELOPMENTS SURROUNDING THE SITE:
e West: The site is bound by an alley with the following across as follows:
Parcel 173-50-129; Marshall Way Plaza; Zoning is C-2
Parcel 173-50-114; Pink Plaza; Zoning is C-2
e East: Parcel 173-50-119E, 173-50-094, -100A; commercial shops, Zoning D-/OR-2
» North: Across 3™ Avenue: Parcel 173-50-019; Foxy Spray Tans; Zoning is C-2
Across 3" Avenue: Parcel 173-50-146; Cadre Condominiums; Zoning is C-2
e South: Across Indian School Road are parcels:
Parcel 130-12-013, -012, -011; Commercial offices; Zoning is C-2.
Parcel 130-12-007A

2.3 EXISTING SITE DESCRIPTION:
The project area includes approximately 144,173 sf. ft. (3.310 acres) of land designated as D/DMU-2 PBD
DO per C.0.S. zoning case 10-ZN-2020. The site is currently developed and includes three commercial
developments with parking lots: Howard Johnson Inn, The Venue and a commercial building comprised of
several retail stores. The developments are separated by parking areas.

Per Topographic Survey prepared by AWL Land Surveying, the site slopes from northwest to southeast at
approximately 1.00%. Elevation varies from approximately 1266.24 at the northwest corner to
approximately 1262.21 at the southeast corner. The site drains to the perimeter streets and alley.

Refer to FIGURE 2 attached for an aerial of the site.
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2.4 PROPOSED SITE DEVELOPMENT:
Site development includes the demolition of the Howard Johnson Inn, The Venue structures and their
designated parking lots as well as the construction of a new hotel, residential building and townhome
complex. The development will include one proposed access on the north side to 3™ Avenue, two access
entrances to the alley on the west, and will maintain the two existing driveway entrances to Indian School
Road. An underground parking structure is proposed for the development. Refer to Appendix Ill - Grading
Plan for site layout.

2.5 FLOOD HAZARD ZONE:
FIRM Map Number 04013C2235M dated September 18, 2020 indicates the site is designated as Zone “X".
As such, it is defined as areas determined to be outside the 0.2% annual chance floodplain and therefore
is not in a special flood hazard area.

Refer to FIGURE 3 for the FIRM.

3. EXISTING DRAINAGE CONDITIONS

3.1 OFF-SITE DRAINAGE PATTERNS
The topographic survey provides the following information for offsite drainage:

There is an existing alley to the west approximately 16’ wide that slopes from north to south. The alley
conveys drainage from the site onto Indian School Road.

The existing sidewalks to the north and south of the site drain into their adjacent streets, 3™ Avenue
and Indian School Road, respectively.

Adjacent roads have curb and gutters conveying flow within the rights-of-way. Flows from Indian
School Road are collected at the southwest corner of the site by EX. CB-1 and at the center by EX. CB-
2 with by-pass flowing east.

An existing inlet, EX. CB-3, located east of the EX-3 drainage area concentration point, collects runoff
from EX-3 and adjacent parking area. Refer to Appendix IV for site photos.

Based on existing conditions obtained by the topo and site photos, the site sits 1-2’ above the
pavement grade along the east parcels. Therefore, it was concluded that the existing site is not
affected by any offsite flows.

Refer to Section 5.1 for additional discussion of safety of finish floor elevations.

3.2 ONSITE DRAINAGE
Based on the topographic information:

* Only drainage areas EX-1 and EX-2 located at the north end of the property drain to 3™ Avenue.

* The runoff along 3™ Avenue flows east where it is ultimately conveyed onto N. Scottsdale Road.

e Drainage area EX-3 and EX-4 drain to the neighboring parcel to the east, but stormwater
ultimately makes its way to Indian School Road.

e Drainage area EX-7 drains to the alley adjacent to the west but ultimately discharges to Indian
School Road.

e Drainage areas EX-5B and EX-6 drain to Indian School Road and flows are captured by catch basins
along Indian School Road.

Refer to Appendix Il for Existing Conditions Drainage Area Map.
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The Rational Method was utilized to compute the on-site peak discharges. The Rational Method equation
is calculated as shown below:

Q=CuwlA

Where: Cyt = The runoff coefficient relating runoff to rainfall
| = Average rainfall intensity in inches/hour, lasting for Tc
Tc =The time of concentration (using five minutes for the developed areas)
A =The contributing drainage area in acres

"LEEDR®ing and Developing Smart Projects”

Refer to section 4.3 for land characteristics.

Table 1 below is a summary of existing Qoo runoff:

TABLE 1:
Existing Runoff Calculations
- 0]
Drainage Area Cw intensity Q
Area ID (acres) (-) (in/hr) (cfs)
Contributing Areas to 3rd Ave
EX-1 0.20 0.95 7.44 1.41
EX-2 0.67 0.95 7.44 4,74
Totals 0.87 0.95 6.15
Contributing Areas to Indian School Road
EX-3 0.24 0.95 7.44 1.70
EX-4 0.36 0.95 7.44 2.54
EX-5A 0.12 0.95 7.44 0.85
EX-5B 0.36 0.94 7.44 2.52
EX-6 1.04 0.87 7.44 6.73
EX-7 0.19 0.95 7.44 1.34
Totals 231 0.91 15.68

Overall project area includes 3.18 Acres at Cut = 0.92 (Existing conditions, to back of sidewalk)

Refer to the Existing Cwt Exhibit (Exhibit A) and Existing Conditions Drainage Area Map (Exhibit C) in
Appendix II.

4. PROPOSED STORM WATER MANAGEMENT

4.1 DESIGN INTENT:
On-site drainage will be directed off-site via overland flow to the historical outlets. This is a re-
development of existing commercial land; therefore, the City of Scottsdale specifies that on-site
retention shall be provided as described in Section 4.2 below.

The majority of the entire site is proposed impervious with minor increases in runoff compared to
existing conditions.

Refer to Appendix Il for Proposed Conditions Drainage Area Map.

Kimsey Hotel & Apartments Preliminary Drainage Report Page 5
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The Rational Method was utilized to compute the on-site peak discharges. The Rational Method equation
is calculated as shown below:

Q=CuwlA

Where: Cyt = The runoff coefficient relating runoff to rainfall
I = Average rainfall intensity in inches/hour, lasting for Tc
Tc =The time of concentration (using five minutes for the developed areas)
A =The contributing drainage area in acres
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Refer to section 4.3 for land characteristics.

Table 1 below is a summary of existing Qoo runoff:

TABLE 1:
Existing Runoff Calculations
-}
Drainage Area Cw intensity Q
Area ID (acres) (-) (in/hr) cfs
Contributing Areas to 3rd Ave
EX-1 0.20 0.95 7.44 1.41 CP-1
EX-2 0.67 0.95 7.44 4.74 CP-2
Totals 0.87 0.95 6.15
Contributing Areas to Indian School Road
EX-3 0.24 0.95 7.44 1.70 CP-3
EX-4 0.36 0.95 7.44 2.54 CpP-4
EX-5A 0.12 0.95 7.44 0.85 CP-8
EX-5B 0.36 0.94 7.44 2.52 CP-5
EX-6 1.04 0.87 7.44 6.73 CP-6
EX-7 0.19 0.95 7.44 1.34 CP-7
Totals 2.31 0.91 15.68

Overall project area includes 3.18 Acres at C,:= 0.92 (Existing conditions, to back of sidewalk)

Refer to the Existing Cwt Exhibit (Exhibit A) and Existing Conditions Drainage Area Map (Exhibit C) in
Appendix II.

4. PROPOSED STORM WATER MANAGEMENT

4.1 DESIGN INTENT:
On-site drainage will be directed off-site via overland flow to the historical outlets. This is a re-
development of existing commercial land; therefore, the City of Scottsdale specifies that on-site
retention shall be provided as described in Section 4.2 below.

The majority of the entire site is proposed impervious with minor increases in runoff compared to
existing conditions.

Refer to Appendix Il for Proposed Conditions Drainage Area Map.
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@ SEG "LEED®ing and Developing Smart Projects”

Table 3 summarizes the calculated onsite peak flows for the 100-yr storm event under proposed and
existing conditions.

TABLE 3:

Runoff Calculations Summary

Outfall Proposed Existing Difference
3rd Avenue 5.81 6.15 -0.34
Indian School Road 16.39 15.68 0.71

The increase in flow to Indian School Road is less than 1 cfs and the storm drains have the capacity to
accommodate the project flow based on calculations in Appendix Il and Section 4.6. A 24” roof drain will
be installed connecting to existing catch basin EX. CB-2 from Building 6 which will transfer roof run-off
directly into the public storm drain system.

4.4 STORMWATER RETENTION:
PRE VS POST: Based on topographic survey there is no retention provided on the existing development.
Based on the performed calculations above, existing condition and proposed development storage
requirements for the 100-yr, 2-hr storm event are calculated as follows:

TABLE 4:
Pre vs. Post Required Storage Volume Calculation Summary

V= A * (Cwpost-Cwpre) *D/12

Area Cuwpost Cuwpre Depth Volume Req.
(acres) (-) (-) (in) (acre-ft) (CF)
3.18 0.94 0.92 2.16 0.011 498.67

FIRST FLUSH: First Flush storage required is calculated in accordance with COS— DS&PM. According to
the DS&PM, sites less than one (1) acre in size may be waived from the First Flush requirement with
approval from staff. The area considered in the first flush calculation is the disturbed area minus any
true roof top area. As shown in the Proposed Conditions Roof Area Exhibit (Exhibit E) in Appendix Il, the
areas considered in the first flush calculation (0.92 ac) quantified to be less than 1 acre. As such, the
site could be considered exempt from the first flush requirement.

Refer to Proposed Conditions Roof Area Exhibit (Exhibit E) in Appendix Il for areas considered in the
first flush calculation.

4.5 STORMWATER RETENTION WAIVER:
The proposed development includes an underground parking structure to the limits of the property
thereby eliminating potential open or underground retention areas. Runoff to the north (3%° Avenue) is
reduced by 0.34 cfs. The total increase to the south (Indian School Road) is 0.71 cfs and the street and
storm drains have capacity to accommodate the project flows based on projected peak flows in Table 3
and offsite flows presented in section 4.6. First flush treatment is not required. Therefore, a Request for

Kimsey Hotel & Apartments Preliminary Drainage Report Page 7
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Stormwater Storage Waiver for 499 cf will be applied for based on section 4-1.203 DS&PM. Refer to
Appendix IV for Stormwater Retention Waiver.

4.6 OFFSITE STORM SYSTEM ANALYSIS:
For the purpose of this report, the calculated runoff was used to analyze the effects of the increase in
runoff to the existing system based on the existing peak flows presented in the Lower Indian Bend Wash
Area Drainage Master Study Hydrology and Hydraulics Report, Contract No.: FCD 2011C019, dated
December 2017.

The hydraulic grade line and capacity was analyzed for the existing 48” RGRCP reach along E. Indian
School Road. The reach begins at the upstream manhole, MJ8W2STEISRL, located at the Alley and E.
Indian School Road intersection and continues east to N Scottsdale Road at manhole MJ23W2STSRL,
refer to Appendix V for an excerpt of the Lower Indian Bend Wash ADMP corresponding to the analyzed
reach along Indian School Road.

The onsite peak flows from Table 6 were calculated through the use of the Rational Method and indicate
that there is a 0.71 cfs increase to Indian School Road. The hydraulic analysis was performed for the
existing 36” storm drain (upstream) and the 48” (downstream) to verify the capacity of the existing
system in respect to the additional flow. The analysis was performed using Flowmaster to analyze the
existing 36”and 48” RGRCP reach based on the existing peak flow of 32.4 cfs and 71.5 cfs at pipes
C6W2STEISRL and C1W2STEISRL, respectively, obtained from the Lower Indian Bend Wash ADMP, and
the additional 0.71 cfs obtained from the calculated on-site peak flow. Refer to Appendix V for Inlet
Summary Table and Pipe Discharge Tables in the Lower Indian Bend Wash ADMP.

36” Pipe C6W2STEISRL: 32.4 cfs (Existing) + 0.71 cfs (Post) = 33.11 cfs
48" Pipe CIW2STEISRL: 71.5 cfs (Existing) + 0.71 cfs (Post) = 72.21 cfs

Hydraulic calculations indicate that 52.94 cfs is available for the existing 36” RGRCP (5=0.63%) at full
capacity and 114.01 cfs available for the existing 48” RGRCP (5=0.63%) at full capacity. The existing 36”
and 48” RGRCP storm drains are capable of conveying the total post conditions flow increase of 0.71 cfs.
Refer to Appendix Il for pipe capacity calculations.

4.7 ADEQ WATER QUALITY REQUIREMENTS:
The total disturbed area of this site is approximately 3.18 acres. The Arizona Department of
Environmental Quality requires that any site disturbance over an acre is required to submit an NOI. An
NOI will be submitted to ADEQ for this site after the first submittal of the construction documents as this
site disturbance is over 1 acre.

5. FLOOD SAFETY FOR DWELLINGS

5.1 FINISHED FLOOR ELEVATIONS

This project lies in an “X” Flood Zone. Therefore, the proposed building finished floor elevations will be
set a minimum of 12 inches above the 100-year high-water elevation of any adjacent streets and drainage
paths and a minimum of 14 inches above the lowest top of curb of the lot. This will ensure that each
building will be well above the 100-year water level. All buildings with the exception of Buildings 4 and 5
are set 14 inches above the lowest top of curb but are set more than 12 inches above the 100-year water
surface elevation at the ultimate outfall. The site ultimate outfall is located at the southeast corner at an
elevation of 1261.15. The ultimate outfall elevation is greater than 14” below the minimum finish floor
elevation.
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TABLE 5:
FFE Summary
- 7
Finish Floor Lowest Top of

BLDG Elevation Curb Difference

(ID) (ft) (ft) (in)
1 66.00 64.62 16.56
2 66.00 64.42 18.96
3 66.00 62.81 38.28
4 65.00 64.00 12.00
5 65.00 63.98 12.24
6 64.50 62.40 25.20

6. CONCLUSIONS

6.1 OVERALL PROJECT:

1.  The finish floor elevations will be designed a minimum of 12 inches above the 100-year water
surface in adjacent streets and drainage paths (with exception of buildings 4 & 5) and a minimum
of 14 inches above the lowest top of curb of the lot.

2. A stormwater storage waiver will be requested for the redevelopment of the site.

6.2 PROJECT PHASING:

This project will be constructed in a single phase.

7. WARNING AND DISCLAIMER OF LIABILITY

RE: following page.

8. REFERENCES

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

2. Drainage Design Manual for Maricopa County, Arizona, Volume |, Hydrology, Flood Control District of
Maricopa County, Fourth Edition, December 14, 2018
3. Drainage Design Manual for Maricopa County, Arizona, Volume Il, Hydraulics, Flood Control District of
Maricopa County, December 14, 2018

Kimsey Hotel & Apartments Preliminary Drainage Report
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GRADING & DRAINAGE

GRADING & DRAINAGE LANGUAGE

WARNING AND DISCLAIMER OF LIABILITY
The City’s Stormwater and Floodplain Management Ordinance is intended to
minimize the occurrence of losses, hazards and conditions adversely affecting the
public health, safety and general welfare which might result from flooding.
The Stormwater and Floodplain Management Ordinance identifies floodplains,
floodways, flood fringes and special flood hazard areas. However, a property outside
these areas could be inundated by floods. Also, much of the city is a dynamic flood
area; floodways, floodplains, flood fringes and special flood hazard areas may shift
from one location to another, over time, due to natural processes.
WARNING AND DISCLAIMER OF LIABILITY
The flood protection provided by the Stormwater and Floodplain Management
Ordinance is considered reasonable for regulatory 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
constructed or natural causes. The Stormwater and Floodplain Management
Ordinance does not create liability on the part of the city, any officer or
employee thereof, or the federal, state or county government for any flood
damages that result from reliance on the Ordinance or any administrative
decision lawfully made thereunder.
Compliance with the Stormwater and Floodplain Management Ordinance does
not ensure complete protection from flooding. Flood-related problems such as
natural erosion, streambed meander, or constructed obstructions and diversions
may occur and have an adverse effect in the event of a flood. You are advised to
consult your own engineer or other expert regarding these considerations.
| have read and understand the above.

Plan Check # Owner Date

Design Standards & Policies Manual
City of Scottsdale - 2018

APPENDIX 4-1C

Page 219



dVIN ALINIOIA
T 34N9I4

W0I3°'D3ISZ0 MMM

-Je‘em_xw@-N

N=

U9D-0INIZ

=\ BZB|d~19jud
e ]

wo3°53szo@ojul dnoug Suusauidu3 Ayjiqeureisns

2¥ie JE%F.

o) sLe

A

:
.

- @ ? A ﬁﬂkl— u .na A.
= M TR || e gl | g R, e

uu

-y

a
o

i
=
lmSJ
T =
O

po-

@


mailto:info@azSEG.com
http://www.azseg.com/

SEG

FIGURE 2

AERIAL MAP

info@azSEG.com www.azSEG.com

Sustainability Engineering Group


mailto:info@azSEG.com
http://www.azseg.com/

PROJECT
/ SITE

Indan Bend Wash
P TO0000FT  pofleBaselng 1202 . ‘ Jrtes220
3°30'0" 33°30'0"
Maricopa County
Unincorporated Areas
040037
—
905000 -
705N
900000 FT- Togmn
—
n
& . GRS
895000 FT- >
ooy
Maricopa County
Unincorporated Areas [
040037
-701%00"N.
890000 -
Maricopa County
Unincorporated Areas
040037
sTomN
vz L 5502515
s 15 '+ . . [ St 1115230
FLOOD HAZARD INFORMATION NOTES TO USERS SCALE
Lavour For omsien sodavestons st s Fo e Rt Map (PRI malble ot ssvocaed Hap Projecti E NATIONAL FLOOD INSURANCE PROGRAM
NTHI with ths FIRM, including hi versions, map date NAD 1983 NARN ‘StatePlane Anzona Central FIPS 0202 Feet Intl. FLOOD INSURANCE RATE MAP
W3 ONTHS) FE iy normaton J.. m";m"&')'"iu‘v'ﬂ”’ '"n"u'r"v.‘.. e Fewn nn:; Wesiom Hemisghers; Varical Daum: NAVDGS o
DOCUMENTATION ARE ALSO AVAILABLE IN DIGITAL FORMAT AT v Cantat " webhe 1. Iips/Imeciomagov Avaaae. producs mey nchde - previousy - 0 MARICOPA COUNTY, ARIZONA
HTTPS://MSC.FEMA.GOV i Larars o Mop Crrg. 3 T rmrurs Sty Ropon, s sgeal vrore o e mp Linch = 1,000 feet 1:12,000 O mamcomormesnes
Commntin 0 1,000 2,000 4,000
n vmhomanenmnm.. (BFE) e et PR e — — f % e 2235 o 4425
‘ vnmur:oll)cwu Zone AF, A0, AH, VE, AR For commundy and counywide map dates efr 0 the Flood Insrance Shudy Repor fo th frcton. — a Q
SPECIALFLOOD prp— ° 20 0 1,000 =
D | [ Regulatory Foodway B e ’ s
- — wess | & crsesrceri oo | PANEL LOCATOR E—
of 1% i et i sors o i 4 E COMMUNITY NUMBER  PANEL SUFFX
foot! " MARICOPA. 040037 2235 M
areas of cone iy B TSk o owwots 23w
Future Conditions 1% Annual Action Plan, on the ievee system(s) shown as providing protection for areas on this panel. To misgate flood \ /
Chance Fiood Hazard zorc e e e e = 3 i o . it s ol . 8 (g ——
Areawith Roduced Flood Risk dueto Levee | ot o FEVa Weswls 1 o o hators oo o e AR oo COUNTY 1770 790" 1795 AL TEMPE, oY OF owosa 223 M
OTHER AREAS OF S otes. 2o s
A, areavith Flood Zone D i A=
[NOSGREEN Area of Minimal Flood Hazard 7onc x -l‘-‘j
OTHER | =
AREAS 1 Avea of Undetermined Flood Hazard 701 :
aeNERAL | Channel, Culvert, or Storm Sewer S 2=
STRUCTURES " Levee, Dike, or Floodwall
(E)—L22 Cross Sections with 1% Annual Chance
Water Surface Elevation
- Coastal Transect
Coastal Transeot Baseline 2265
—-—— Profile Baseline %5 om0 P
Hydrographic Feature | | o
~wan 513300 Base Flood Elevation Line (BFE) 2264 oaniaone
omER Limit of Study
’ AP REVISED
FEATURES | Jurisdiction Boundary prrrmp— September 16,2020




NdI4 VINTS

m m m D o _ u A>uafy yuswnFeuryy Huafrowy [e1apag
€10 ‘91 ¥380190 —— F woooBH o1 M Fuanlhs Ee 3 wonoGHs 3 woool by 3 woooH A,
Q3SIAZY dYIN e ¢ | osesi
15€220€10v0
YIANNN dYIN
Aunwwoo
108lgns ey} 10} SUONEDYAdE BOVBINSUI UO PESN 8] PINOUS BAOGE.
UMOUS JequInN AunuILIoD 6 S1epi0 dBw 6D UsUM pasn
80 PINOUS MOjeq UmMOyS 1equinN de eyl :esM) O} SONON
1 sezz s00r0 40 ALIO “3dWaL
1 sz 200 40 ALIO ‘TVASLLODS N oo 0,0
1 sz svoor0 40 ALID VSIN
Al seee. £E00Y0 ALNNOD YdOOIHYIN
XE3NS TENvVd  BIFERNN ATINNWAOD 14000068
TSNIVINOD
(LNOAVT T3NVd WHI HO4 X3ANI dvw 338)
S2hy 40 6€2C TaINVd
SYVIIV AALVIOJIOINI ANV
¢
ALNNOD VdODIAVIN
Wl e =R
- g & A : 5 St ' g 8 : “wiys xepuydyu/ssauisng
g % 4 i - N aﬂ;ﬁf;ﬂﬁﬁﬁﬂﬂ < 4 i 4 /A0B RO MMM//:dNY 1B BUISGOM VINTH BUI HSIA pinoys salued pajsalajul ‘soueinsul
3 Y z - POO]} UO UOHBWIOMI BJ0W 1O “sainsesw aandajoid Jaylo Jo Buyooidpooly pue
16€22 13NVd wocm‘_:m; pooyy Japisuco 0} pabeinoous aie sjuspisal pue sieumo Apadoid
‘Seale sl [ENPISI Ul XSl Poo]} oleblmw of “welsAs esAs| 8y} Jo uon
—op J09|jo1 O} BaIE SIY} 10} UONBLLIOjUI YSU Pue pIezey pooj) ay}
mzmmzos E,.m 0 VNS ‘siuswalinbal 0}°G9 uoioeg yim Aidwoo jou seop wajshs sens| 8y} on
13 - - ,, — ud UOHBIUSWNOOP PUB BIEP 8y} JI 10 LONBJUSWNOOP pue ejep Alessadsu
FHo0e 000 0 00s ] 80P JOUMO 10 AJUNWILIOD BUy §I 1
000} =.1 3TVIS dVIN dI4N 8U} §0 01°G9 uoeg yum Ajdwioo o} Alesseosu LOBIUBWINOOP PUB BIEp U}
Jwgns o} painbal S| AUUNWWOD 10 JOUMO 99AS| Byl ‘UOHENPAIOOE  UlBjUrew
o] ‘jeued siyi uo sease 1o} uoposjoid Buipiroid se umoys (s)walsAs eans) aui
14 000568 uo ‘uB|ld UOHOY pue (jans| o) ol d-| ay) pasoxa Aew
yoiym) papinoid uoy 40 oA 1S9 Y} S Yons ‘uoj | S10W UIBIGO
*0299-+ -1 30 WeiB0id SIURINSU] POOI4 [SUOHRN B [|ed 1O Judbe :
soueinsun ok oessen ooy S ol SHEHENG. % TGN pooy A SULEED. of 0} AunWLIOD 200} INOK UM 303U 5185 O} SSION 39487 PBIPaIIOY AIBUOISIAOIG
“uopIpSLIN{ S| 10 ode APTIS BdURINSUT POOK 3L Ul PaIE0] dIge) AicisiH dei
Ayunwwod 3 03 Jay3: ‘Buiddew apMAUNGY 03 Joud AIlSIY UOISIASY dew  AJuNWWod o4 */A0B BWay MMM/-dNY 18 BliSqam
N 4o0c€0, VINIS SUl USIA 1O (/292-98€-2/8-1) dVIN VINIL-28-L 1o (XINL) 9Bueyoxs
uopewuoju) deyy YN34 oyl |jeo asead ‘lessusb ul weibold @oueINSU| Poo|4
ool 18060 PO 01 U “UCEAGIE PO 058 DDE o1 e o 51040l pon wmow_m %hwwm_ |euoneN ay} o ‘synpoid iepio 0} moy ‘dew siy} Jnoge suonsanb oaey NoA j|
Sieiodioou| Of ‘Seureu pB0L pUS 8PS0l PO O * 0di00 elepdn of *AEMpoOl) 96U “a)sqem au) WwoJy ARoeup
il mmmmn__uww .Ne_o.o_smm_uwwns_. w_uﬂ xﬂ,zm_.mo:@ﬁm AEEHGE GRS ° paurelqo Jo paiaplo aq Ued sjonpoid asay jo Auepy “dew siy) jo suoisien [eybip Jo
ANV SIHL OL (SINOI H 40 (S)31va 3A1L03443 ‘uoday Apnig soueinsu| pool4 & ‘ebueyd dep Jo siena panssi Aisnomaid apnjoul
8861 ‘G1 dy Aew sjonpoud sjqejiery ‘Aobeweyoswy/:dny 1B ausqem (DSI) 421us) 3JIAIRS
dYW 31vH 3ONVHNSNI 0014 §
I s dep oul USIA ‘LI SIU} UIM POTEIOSSE S1NPOId SIGEIIBAE UO UOREWLIO| 104
“pereoo) st Ajunwiwoo
xepu) depy uo 1s)| seLiosodey dep o) Jejey m 5 yoea yoiym uo sjeued ayl jo Bunsy e Se am Se Aunwwod yoee 10} selep
S3ILOLISOLIY dviN > > weiboig pooj4 euonen Buiur a|qe} s 0 jo Buns e pue
. o @ ‘sassaippe Alonsodes dew Ajunwwoo ‘sjgued dew jo 1noke| ayy Buimoys Ajunoo
BlW 1y SN 2 2 auy Jo dew mainiano ue oy xapul dew pajuud Ajejesedss ay) o} 1ojal aseald
Z z
(joued WyId sl X ul m *SUONEBIO0| JWI| 81e10d100 JUBLIND ALIBA 0] SBIONJO AUNWWOod
40 UOR3S S135N 0) SAAON Ul LoneuRIdxe 335) el LpUSG okgsxa o o ajeidodde JoejU00 pinoys s1esn dew ‘paysiignd sem dew sy} JoNE PaLIN20 aARY
- m W Aew suonexauue-ap J0 suonexauue o} anp sabueyo esneoag uonesgnd jo awi
asiAsuelL (2020 INOZSdHd) 20z [eAuB) ‘walshs N 0000009 * U] 12 9|qE|IEA. EBIED 1S8Q BU} U0 Paseq ale dew Siy} Uo umoys sywi| ajesodiod
BIRUIIO00 Bt MRS euoziy :PA PUB 3000005 “YHAS U} 8pISINo Jeadde Jo SuIISILSD [SUUBYD BU) WOJ)
71 9U0Z 'SP pub JOIEIIBN SIBASUBLL [ESIBAUN JBIBW-000T NuwoooSLay N 0 Anueoyubis ajenep Aew ‘saseo awos ul eq ajiyoid ay) ‘erep aydeibodoy
P — wooo”Vse . o nyosd u%o_. yorew jeyy mmrh.___mmmn
€8 :
UELBWY HON B 0} PRI S3leUIPI00D D1ydeiBo WOEGLTE L08L0:L0 uilepow oNNeJpAY sy sjussaider dew siy) uo pejoidep auljeseq ajyosd syl
“Joa] [euoeusalu] ‘NHYH E8AVN [BI1USD BuOZLY
anpasier  @@r—--—--- -® ouBld B1BIS SI NI [eNBIp 2y} jo uononpoid 8y} 1o} Pasn WaJSAS BJBUIPI0D BY)
14 000006 */002 Palep si pue (S1H7y) uawpedaq pue alels euozuy ay) Aq papiaoid sem
aul| uoRaas S50 Ia &) [BUONEN [BUOIIPPY 600 J2qWanoN
(88 GAVN) 886T JO WNLQ [EIMISA URDLDWY LLION 343 O} PRSUIIRSRY » 0} 6002 18900 parep st Aiebewr ayL JouISI [0U0D POOI4 ‘SHOM AN JO
199 Ul UopeAID Juawyredaqg Auno) edooueyy ay) Aq yew.oy (eubip ui papiacid sem Asebew [eusy
15U0Z UIYEM WLOJUN 53YM SNBA UORRA|I POOlY aseg (286713) *$60IN0S B|dNINW WOJ} POALISP SEM Y|4 SIU} UO UmOYS uonewiojul dew aseg
4199} U UORRADID ‘ONJeA PUE SUJ| UORRADE POOLY 3588~ ELG A~ *WJO"X8PUI/UONE| edooLiewpoy dny
SIRI0jPA POOY JO SYIdAP POOY ‘SUORRASY POOd dseg :Je aysgem Ajuno) edoduepy
SO y 4 3 pooid d dsuel] jo juswiredeq Auno:
= JO J0UISIQ [0AUOD POOI4 Byl UISIA eseed ‘uonenodsueil Jo a Aunod
WRRYP Jo sea piezeH PO [epads Bupnp Alepunog — edoouely oy AQ psonpoid SEW youeq ABAINS [EBASEPED PUE UONEOSUSQ]
Asepunoq vdo pue S¥gd oI]op0ey) INOGE UOWEW.OUI UMEIGO O] -AobeeousBummm/:diy je ensgem
Aepunoqgavoz - _ SHUSIA 10 ‘Zy2e-E1Z (10E) ¥e ASAING OOPOSH) [BUOHEN 8U} JO YOURIG SBOIAISS
kiepunog Aempooyd — — — uonewlojul 8y} J0BjU0D ases|d ‘dew siy) uo uMoys SyIeW youaq AaaIng d11eposr)
‘Asepunoq urejdpooyy dueyd [enuue %z'0 —_— [euoleN 10} UOIEWIOjUl UONEDO| JO/PUB .:O__Q_hommv ‘uoeAs|® JueLNd urelqo o
Auepunoq ujeidpooy aouewp enuue g “88 GAVN 01 62 GADN WO} SUOEASJS PO} BUIISIXS LIGAUOD O} Pasn os[e
“sealy piezey poold [eads 0} Juadelpe 1o UILIM P31edd) Allewsiou e SYJO pue seaie Sugd N s sem uoneoldde gem siy} ur paouaiajes pub NODLHIA @Y1 "ueaids ayj Jo 8pis o]
w000 ze 8y} uo nuaw siake| 8y} uo xogyoeyd NOOLHIA B Jero Bulesoy pue ul Buiwooz
(svd0) Svayy @3ald310ud ISIMYIHLO NN £Qq senjea uoISIGAUOD WNJEp dioads-juiod UIBIGO O} SIBSN SMOJE 00} QoM Siy|
3 WO X8pUl/UONED! i edodLBW PO} MMM/ dny
SVAYY (SHED) WILSAS SIDUNOSTY UIRRIVE TVASVOD Y :uopeoydde eysqem Aunop edooepy Bumojo; eyl esn Aew (62 GADN)
, 6261 10 WNJEQ [EOILIOA Ol1OPOSY) [BUOITEN BU} O} PEOURIS}AI SUOITE
"2jqissod q ‘paUILBISPUN 21 SPIRZEy POOY LIYM Ul Seary aaNoz o) Buiysim s1esn dejy “wNjep [Bd14A SLES BY} O} PIOUSIBJRI SUON
‘uiRidpooy 3DURLD [eNUUR %0 3L IPISINO 3q 0} PAUILLIIP S X3Noz pue ainjonuis o} pasedwod 8q ISNW SUOIEASIS POO]} 8S8YL *(88 AVN) 8861 JO
Wnje( [€01UeA UBOLIBWY YLON 8y} 0} peousiajel aie dew Siy) Uo SUOIEAS]8 ool
SVIY HIHLO —H_ al A 'V YLON 8y3 0} pax ) ul 18 pool4
‘WY1 syl jo Koeinooe 8Y] 108))e J0U Op S8JuBIBYIP
“pooy 8say| 'seLepunoq UoRdIpsUNl SSOI0B sainjes) dew Ul saoualeyp [euonisod
e [enuue %] woy 33 Aq papeloid sease pue ‘epw asenbs | uBuis Ul usOBIpE 10} SVHI4 4O UooNPo.d 8U) Ul Pasn sauoz
uey ss3| seasr abeurelp YIM IO 00 T Uetp SS9 Jo sdop .umn_u% m aueld alelg 10 uonosfoid ‘piosayds ‘wniep ul seoualeyig “ploseyds 086 LSHD
POy 0URYD [enUUE %] JO Seaie OOy BDURYD [eNUUE %Z'0 JO Seary X aNOZ ‘NHVH €8 QVN Sem wmjep |ejuoziioy 8yl *(2020 INOZSdId) 8uoz [enus)
SV3YY 40074 ¥IHLO E ouBld 9)elS BuOZUY Ssem dew siy) jo uoneredaid ay) ur pasn uonoafosd syl
14 000506 uopoipsun!
‘SWBPY PO U} SISRADUI [eNURISNS Sy} 10} SeUNjONAS [ONUCD POO)} UO UONEWOUl J0j Mode) Apnig eoueinsu|
ORI 0 VB OOy SUAD IETUIS KT 2R 3R 05 WEupRanis Ko B4 oy AV I4OHN POOI4 8U} JO ,S8INSEAJ UOI0BJ0Id POO]4, +'Z UOIIISS 0} 18ja 'SaINjONLS [01U0d
3G Isnw jey sease uieidpooy uaoelpe Aue snid weans e Jo [uueyd 3 S| Aempooy Byl -AVM 3HOVAY N poojy Aq pejosjoid aq Aew sealy piezeH poojd [eroadS ul Jou Sease UlBLRD
3V 3NOZ NI Sv3yv AvMaoOo1d W N ) “uonoipsuN( siy) 1oy podas
oo™ e Apmis @ouBINSU| Poo|4 Y3 Ul pepiroid BIe efep ABMpOO]) Jusuied 18I0 PUB SYIPIM
; “paUILLIRIAP SUONAD|T Kempool4 "weiboid soueInsu| Pooj4 [euoleN ay) Jo sjuswainbai o} prebal
POl @seg (UOWe aAeM) pieZey AWDOPA UM BUOZ POy [EISRO)  3AINOZ SUOIJBISPISUOD ONINEIPAY UO Paseq a1om SKBMPOO]) Y] ‘SUONSS SSOI0 UBaMIaq
"PRULLIZIZP SUONeASI3 ) pajejodialul pue SUOIVES SSOID 18 alem ay) jo
Pooly aseq ou ‘(uogde BARM) piezey AWOO[PA UM U0z OOy  [EISe0D A3NOZ
poumop WA FHOVAY N “WHI4 SI} UO UMOUS SUOIEAS]D BU)
suonersg POO4 3seg OU ‘UOIONASUOD JBPUN WRJSAS Lo POy uey) saybiy are Aay) uaym sesodind Juswabeuew ureidpoo)) JO/PUB UORONISUOD
le2pay e Aq pooy duey [enuue %I woy paped 39 O BV 66V ANOZ (e 10} pasn aq PINOYs B|qe] SUOIEAS|S JBJEM(INS |0 AlBWWNS I UMOYS SUOIEAS|
‘pooy saneait HY INOZ [ sy 1o} nodes Apnis soueINSU| POOl4 By se|qe} suoiens|3
i uey fenuue %] S woy uomdmoid Spinoid 0y pacIsal Buiag Arewwng ay) ui papiroid OS|e 8Ie SUOIIBABIS PO! 00 Jey) aieme
u_ eauoﬁxm 104U pOOY JBUL0) ) eyl SALAPUL x<su§ “payip N US WHI4 SIU) JO 1950 (88 AAVN) 886 JO WNJEQ [BOIMBA UBOLIBWY YLON
puanbasqns sem jely walshs joquod  pooy e pooy  aduew /ONOA3H 1103 070 jo prempue| Ajuo Adde dew siy} uo umoys suoneAs 0|4 9se! se
oo o oy pepomnd Aoy ey prezen foo Rosd  wyanoz 0°0 J0 prempue| Ajuo A m U neAd|3 pooj4 aseg [elseo)
“pauILLIZI3D OSle “Juswabeuew
SaM20[2A ‘UIPOO) UB) [RIANJe JO SEale o4 'PauIULEIp suidap abesAe LS VSOUILNOW 3 urejdpooj Jo/pue uoiNIsuod Jo sesodind Joj Y14 BY Yim uonduNfuod Ul paziin
teudy Buidols U0 Moy 33RyS Ajlensn) 393 € 0} T Jo sddp  poold 0OV 3aNOZ 94 pinoys Hoda1 S|4 8y} Ul Pajussaid elep UOEASIS POO)} ‘AIBUIPIOSDY “UoleUl.
“PaULLBIAP SUOREAST UoHeAB|® POOJ} JO 8IINOS B|OS BY} SB pasn aq Jou ys pue Ajuo sesodind
pooy aseg ‘(buipuod jo sease Ajensn) 123} € 0 T Jo sidop Ppooly HY 3NOZ I 0]} 10} papuSluI 8Je s34g 8sey] St A8]8 100}-8]0yM PBpUNOI
-POUILISISP SUORRASZ POt 3598 avanoz uasaidel WH|4 Ul UO umoys S3Jg JBY) SIeME 8q PINOUS SIBSN  IHI4 Syl
‘pOUILZIED SUORRA POOL3 352 O vaNoZ HS.“._ saluedwoooe Jey) vodas (S14) ApmIS @ouBINSU| POO|4 U} UIYIM PSUIBIUOD S8|qe}
ALV NIN SUOIBAS|T JSlemIIIS JO A/BWWNG JO/pUB BIB( ABMPOO|J PUB S3|IJ0Id POOl4 Ul
‘pooy o %1 .wws «a uonesapp a0ey ap st S_.ﬁﬁ_umam pooly N uool0,c ALNAO: VI NS0 0} ale siasn
aseg 3UL "IA PUB A ‘66Y UV ‘OV ‘HV S3U0Z IpNPU| piezeH pooly [epads Jo
mnoh “pooy Scmmw_w ,S_M_mEf 2y Aq Buipooy o3 nh_emm ok AW S| EaNy piezeH ool o006t ; i ; : - SUOJIEAS|T POO|4 9Seg ©IoUM SEBAJE Ul UOIEULOJUl Pa|ie}ap 2I0W UIelqo o)
lepads 2yl ueok UGN Aue ur Papsadxa o pajenbd 6uidq Jo R %I e Sey e 201004 y y ' “UOIEWLIOJUI PIBZRY POO]) [BUO)
g W X 042} 13NVd SNIOP [N 05195 b g jUl pIezey pooj) [euonipj
PoOY 211 I ‘pooy 3seq B Se UMOUY OS[e ‘(pooy JeA-0OT) POOY 20URD [enUUR T BYL 00EZS HHE 14000042 1400050/ 14 00000Z m |_| _ m IV ) 000ge9  FAVOLOINONS 10} paj aq pinoys A, odas dew
aoo1d muz<w0 TYNNNY %T 3HL A8 NOLLYANNNI abeurelp (eoo| wouy Aenonied ‘Buipooy o) 198fqns sease e Ajjuap!
OL 1D3rdnS (SVH4S) SVIWY QUVZVH QOOH VIDAdS se0p )| ‘weiboid adueINsu| poo|4 uoneN ayy Buusisiuiwpe ul asn Joj s dew sy




&) SEG

APPENDIX |

Rainfall Data

Sustainability Engineering Group info@azSEG.com www.azSEG.com APPENDIX


mailto:info@azSEG.com
http://www.azseg.com/

6/5/2020 Precipitation Frequency Data Server

NOAA Atlas 14, Volume 1, Version 5
Location name: Scottsdale, Arizona, USA*
Latitude: 33.4955°, Longitude: -111.9279°

Elevation: 1262.91 ft**
* source: ESRI Maps B
** source: USGS e

i,

. KA

w fmusﬁ""p

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Sarah Dietz, Sarah Heim, Lillian Hiner, Kazungu Maitaria, Deborah Martin, Sandra
Pavlovic, Ishani Roy, Carl Trypaluk, Dale Unruh, Fenglin Yan, Michael Yekta, Tan Zhao, Geoffrey
Bonnin, Daniel Brewer, Li-Chuan Chen, Tye Parzybok, John Yarchoan

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PE_graphical | Maps_&_aerials

PF tabular
’ PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1 ‘
. | Average recurrence interval (years) |
Duration
[ 17 | 2 || 5 || 10 || 25 || s || 100 | 200 | 500 | 1000 |
5-min 0.183 0.240 0.326 0.392 0.481 0.550 0.620 0.693 0.789 0.862
(0.154-0.223)|((0.202-0.292)|((0.273-0.395)/{(0.326-0.473)||(0.393-0.578)|| (0.444-0.658)|((0.492-0.740)|((0.539-0.825)|(0.598-0.94 1) ||(0.641-1.03)
10-min 0.279 0.365 0.496 0.596 0.733 0.838 0.944 1.05 1.20 1.31
(0.234-0.340)|((0.307-0.444)||(0.415-0.602)||(0.496-0.720)||(0.599-0.880)|| (0.676-1.00) || (0.748-1.13) || (0.821-1.26) || (0.910-1.43) ||(0.976-1.57)
15-min 0.345 0.452 0.614 0.739 0.908 1.04 1.17 1.31 1.49 1.63
(0.290-0.421)|/(0.381-0.550)||(0.514-0.746)||(0.614-0.893)|| (0.742-1.09) || (0.838-1.24) || (0.927-1.40) || (1.02-1.56) || (1.13-1.78) || (1.21-1.95)
30-min 0.465 0.609 0.827 0.995 1.22 1.40 1.58 1.76 2.00 219
(0.390-0.567)|((0.513-0.741)|| (0.692-1.00) || (0.827-1.20) || (0.999-1.47) || (1.13-1.67) || (1.25-1.88) || (1.37-2.10) || (1.52-2.39) || (1.63-2.62)
60-min 0.576 0.754 1.02 1.23 1.51 1.73 1.95 2.18 2.48 2.71
(0.483-0.702)|((0.635-0.917)|| (0.857-1.24) || (1.02-1.49) || (1.24-1.82) || (1.40-2.07) || (1.55-2.33) || (1.70-2.60) || (1.88-2.96) || (2.02-3.24)
2.hr 0.667 0.864 1.16 1.38 1.69 1.92 2.16 2.41 2.74 2.99
(0.569-0.796)|| (0.736-1.03) || (0.983-1.38) || (1.16-1.64) || (1.40-1.99) || (1.57-2.26) || (1.74-2.54) || (1.91-2.83) || (2.12-3.22) || (2.26-3.54)
3-hr 0.726 0.931 1.22 1.46 1.78 2.04 2.31 2.59 2.98 3.30
(0.615-0.873)|| (0.793-1.13) || (1.04-1.47) || (1.22-1.74) || (1.47-2.12) || (1.66-2.42) || (1.85-2.74) || (2.04-3.07) || (2.28-3.53) || (2.46-3.91)
6-hr 0.874 1.11 1.42 1.67 2.01 2.28 2.56 2.84 3.23 3.54
(0.757-1.03) || (0.963-1.30) || (1.23-1.67) || (1.43-1.95) || (1.70-2.33) || (1.90-2.63) || (2.10-2.95) || (2.28-3.29) || (2.53-3.75) || (2.71-4.11)
12-hr 0.977 1.24 1.57 1.83 217 2.44 2.72 3.00 3.38 3.67
(0.855-1.14) || (1.08-1.44) || (1.36-1.81) || (1.58-2.11) || (1.86-2.50) || (2.07-2.81) || (2.27-3.13) || (2.47-3.45) || (2.71-3.91) || (2.89-4.27)
24-hr 1.17 1.48 1.92 2.27 2.75 3.13 3.53 3.94 4.51 4.96
(1.04-1.32) || (1.32-1.67) || (1.71-2.17) || (2.02-2.55) || (2.42-3.09) || (2.74-3.51) || (3.07-3.96) || (3.40-4.42) || (3.85-5.06) || (4.19-5.58)
2-da 1.26 1.61 212 2.52 3.08 3.53 4.00 4.50 5.19 5.74
Y |l (1.13-1.42) || (1.44-1.82) || (1.89-2.38) || (2.24-2.83) || (2.72-3.46) || (3.10-3.96) || (3.49-4.50) || (3.89-5.06) || (4.44-5.85) || (4.86-6.49)
3.da 1.33 1.71 2.25 2.68 3.29 3.78 4.30 4.85 5.62 6.24
Y || (1.19-1.50) || (1.52-1.92) || (2.00-2.53) || (2.37-3.01) || (2.90-3.60) || (3.31-4.24) || (3.74-4.83) || (4.18-5.45) || (4.79-6.32) || (5.26-7.04)
4-da 1.41 1.80 2.37 2.84 3.50 4.03 4.60 5.20 6.05 6.74
y (1.25-1.59) || (1.60-2.03) || (2.11-2.67) || (2.51-3.19) || (3.08-3.92) || (3.52-4.51) || (3.99-5.15) || (4.47-5.84) || (5.14-6.79) || (5.67-7.58)
7-da 1.56 1.99 2.63 3.15 3.88 4.47 5.10 5.76 6.70 7.46
Y || (1.30-1.76) || (1.78-2.25) || (2.34-2.97) || (2.79-3.55) || (3.42-4.36) || (3.91-5.02) || (4.43-5.73) || (4.96-6.48) || (5.70-7.54) || (6.28-8.41)
10-da 1.70 217 2.86 3.42 4.21 4.83 5.50 6.20 718 7.97
Y || (151-1.91) || (1.93-2.44) || (2.54-3.22) || (3.03-3.84) || (3.70-4.71) || (4.23-5.40) || (4.78-6.15) || (5.35-6.94) || (6.12-8.05) || (6.72-8.94)
20-da 2.08 2.68 3.54 4.19 5.07 5.74 6.42 7.12 8.05 8.77
y (1.86-2.33) || (2.39-3.00) || (3.16-3.95) || (3.73-4.67) || (4.48-5.65) || (5.06-6.40) || (5.64-7.17) || (6.22-7.95) || (6.97-9.02) || (7.53-9.84)
30-da 2.43 3.13 413 4.88 5.90 6.68 7.48 8.29 9.39 10.2
Y || 2.17-2.73) || (2.79-3.50) || (3.67-4.61) || (4.34-5.44) || (5.21-6.57) || (5.88-7.43) || (6.55-8.32) || (7.23-9.23) || (8.12-10.5) || (8.78-11.4)
45-da 2.82 3.63 4.78 5.64 6.76 7.61 8.46 9.32 10.4 11.3
Y (2.52-3.15) || (3.25-4.06) || (4.28-5.34) || (5.03-6.29) || (6.01-7.54) || (6.74-8.49) || (7.47-9.45) || (8.18-10.4) || (9.11-11.7) || (9.79-12.7)
60-da 3.12 4.03 5.30 6.22 7.42 8.31 9.20 10.1 1.2 121
Yy (2.80-3.48) || (3.62-4.49) || (4.75-5.90) || (5.56-6.92) || (6.62-8.26) || (7.39-9.25) || (8.15-10.2) || (8.89-11.2) || (9.84-12.5) || (10.5-13.5)
1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates (for a
given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds are not
checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.

Back to Top

PF graphical

https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_printpage.html?lat=33.4955&lon=-111.9279&data=depth&units=english&series=pds
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PDS-based depth-duration-frequency (DDF) curves
Latitude: 33.4955", Longitude: -111.9279°
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NOAA Atlas 14, Volume 1, Version 5

Location name: Scottsdale, Arizona, USA* W%“ﬁ%
Latitude: 33.4955° Longitude: -111.9279° i %
Elevation: 1262.91 ft** i ¢

* source: ESRI Maps V'%‘*m ”‘p,r”,

** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Sarah Dietz, Sarah Heim, Lillian Hiner, Kazungu Maitaria, Deborah Martin, Sandra
Pavlovic, Ishani Roy, Carl Trypaluk, Dale Unruh, Fenglin Yan, Michael Yekta, Tan Zhao, Geoffrey
Bonnin, Daniel Brewer, Li-Chuan Chen, Tye Parzybok, John Yarchoan

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PE_graphical | Maps_&_aerials

PF tabular
‘ PDS-based point precipitation frequency estimates with 90% confidence intervals (in incheslhour)1 ‘
Durati | Average recurrence interval (years) |
uration
[ 1 2 5 10 25 || 50 || 100 || 200 || 500 | 1000 |
5-min 2.20 2.88 3.91 4.70 5.77 6.60 7.44 8.32 9.47 10.3
(1.85-2.68) || (2.42-3.50) || (3.28-4.74) || (3.91-5.68) || (4.72-6.94) || (5.33-7.90) || (5.90-8.88) || (6.47-9.90) || (7.18-11.3) || (7.69-12.4)
10-min 1.67 219 2.98 3.58 4.40 5.03 5.66 6.32 7.20 7.87
(1.40-2.04) || (1.84-2.66) || (2.49-3.61) || (2.98-4.32) || (3.59-5.28) || (4.06-6.01) || (4.49-6.76) || (4.93-7.54) || (5.46-8.59) || (5.86-9.41)
15-min 1.38 1.81 2.46 2.96 3.63 4.15 4.68 5.23 5.95 6.51
(1.16-1.68) || (1.52-2.20) || (2.06-2.98) || (2.46-3.57) || (2.97-4.36) || (3.35-4.97) || (3.71-5.59) || (4.07-6.23) || (4.52-7.10) || (4.84-7.78)
30-min 0.930 1.22 1.65 1.99 2.45 2.80 3.15 3.52 4.01 4.38
(0.780-1.13) || (1.03-1.48) || (1.38-2.01) || (1.65-2.40) || (2.00-2.94) || (2.26-3.34) || (2.50-3.76) || (2.74-4.19) || (3.04-4.78) || (3.26-5.24)
60-min 0.576 0.754 1.02 1.23 1.51 1.73 1.95 2.18 2.48 2.71
(0.483-0.702)|[(0.635-0.917) || (0.857-1.24) || (1.02-1.49) || (1.24-1.82) || (1.40-2.07) || (1.55-2.33) || (1.70-2.60) || (1.88-2.96) || (2.02-3.24)
2-hr 0.334 0.432 0.578 0.690 0.843 0.960 1.08 1.20 1.37 1.50
(0.284-0.398) ((0.368-0.517) [(0.492-0.688) |(0.580-0.820) [(0.700-0.994) | (0.786-1.13) || (0.872-1.27) || (0.953-1.41) || (1.06-1.61) || (1.13-1.77)
3-hr 0.242 0.310 0.408 0.485 0.593 0.679 0.769 0.863 0.993 1.10
(0.205-0.291)((0.264-0.375)|(0.345-0.490) |/(0.407-0.580)/(0.491-0.705)|((0.554-0.805) ((0.616-0.911) || (0.680-1.02) || (0.759-1.18) || (0.818-1.30)
6-hr 0.146 0.185 0.237 0.279 0.336 0.380 0.427 0.474 0.539 0.591
(0.126-0.172)|[(0.161-0.218) [(0.205-0.278) [(0.239-0.325) [(0.284-0.389) |(0.317-0.440) [(0.350-0.493) (0.381-0.549) [(0.423-0.625) |(0.452-0.687)
12-hr 0.081 0.103 0.130 0.151 0.181 0.203 0.226 0.249 0.280 0.305
(0.071-0.094)((0.090-0.119){(0.113-0.150) ||(0.131-0.175)|(0.154-0.208)|((0.171-0.233) ((0.188-0.260) |(0.205-0.287) ||(0.225-0.324) ||(0.240-0.355)
24-hr 0.049 0.062 0.080 0.095 0.115 0.131 0.147 0.164 0.188 0.206
(0.043-0.055)((0.055-0.070)|(0.071-0.090) |/(0.084-0.106) {|(0.101-0.129)|((0.114-0.146) |[(0.128-0.165) |(0.142-0.184) ||(0.160-0.211) ||(0.174-0.232)
2-da 0.026 0.034 0.044 0.053 0.064 0.074 0.083 0.094 0.108 0.120
Y /0.023-0.030)|[(0.030-0.038)||(0.039-0.050) ||(0.047-0.059) ||(0.057-0.072) | |(0.065-0.083) ||(0.073-0.094) ||(0.081-0.105) |(0.092-0.122) ||0.101-0.135)
3.da 0.019 0.024 0.031 0.037 0.046 0.052 0.060 0.067 0.078 0.087
y (0.017-0.021)((0.021-0.027){(0.028-0.035) ||(0.033-0.042)|(0.040-0.051) ||(0.046-0.059) ((0.052-0.067) |(0.058-0.076) ||(0.067-0.088) ||(0.073-0.098)
4-da 0.015 0.019 0.025 0.030 0.036 0.042 0.048 0.054 0.063 0.070
y (0.013-0.017)/{(0.017-0.021){(0.022-0.028) ||(0.026-0.033)|(0.032-0.04 1) |[(0.037-0.047) ((0.042-0.054) |(0.047-0.061) ||(0.054-0.071)||(0.059-0.079)
7-da 0.009 0.012 0.016 0.019 0.023 0.027 0.030 0.034 0.040 0.044
Yy (0.008-0.010)[(0.011-0.013){(0.014-0.018)|(0.017-0.021)||(0.020-0.026) ||(0.023-0.030) {(0.026-0.034) {(0.030-0.039) ||(0.034-0.045) ||(0.037-0.050)
10-da 0.007 0.009 0.012 0.014 0.018 0.020 0.023 0.026 0.030 0.033
y (0.006-0.008)((0.008-0.010){(0.011-0.013) ||(0.013-0.016)|(0.015-0.020)||(0.018-0.023) {(0.020-0.026) |(0.022-0.029) ||(0.025-0.034) ||(0.028-0.037)
20-da 0.004 0.006 0.007 0.009 0.011 0.012 0.013 0.015 0.017 0.018
y (0.004-0.005)((0.005-0.006) |(0.007-0.008) ||(0.008-0.010)||(0.009-0.012)|((0.011-0.013){(0.012-0.015)|(0.013-0.017) {|(0.015-0.019)||(0.016-0.020)
30-da 0.003 0.004 0.006 0.007 0.008 0.009 0.010 0.012 0.013 0.014
y (0.003-0.004)((0.004-0.005) |(0.005-0.006) ||(0.006-0.008)||(0.007-0.009)|((0.008-0.010){(0.009-0.012){(0.010-0.013) ||(0.011-0.015) ||(0.012-0.016)
45-da 0.003 0.003 0.004 0.005 0.006 0.007 0.008 0.009 0.010 0.010
y (0.002-0.003)((0.003-0.004)|(0.004-0.005) ||(0.005-0.006)|(0.006-0.007)|((0.006-0.008) {(0.007-0.009) |(0.008-0.010) {|(0.008-0.011) ||(0.009-0.012)
60-da 0.002 0.003 0.004 0.004 0.005 0.006 0.006 0.007 0.008 0.008
y (0.002-0.002)((0.003-0.003)|(0.003-0.004) ||(0.004-0.005)||(0.005-0.006) |((0.005-0.006) ((0.006-0.007) |(0.006-0.008) ||(0.007-0.009) ||(0.007-0.009)
1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates (for a
given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds are not
checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.
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PDS-based intensity-duration-frequency (IDF) curves
Latitude: 33.4955", Longitude: -111.9279°
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Large scale terrain

Large scale aerial
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Weighted Runoff Coefficient-Calculations (Cw)

BUILDING

PROPOSED OVERALL SITE C,,

DESERT
or ASPHALT LANDSCAPE TOTAL AREA Cwt
CONCRETE

C-VALUE 0.95 0.95 0.45

AREA (ac) 2.44 0.65 0.09 3.18 0.94
I S S [ I

DA-1 0.42 0.00 0.00 0.42 0.95
DA-2 0.13 0.26 0.02 0.41 0.93
DA-3 1.03 0.05 0.01 1.09 0.95
DA-4A 0.12 0.00 0.00 0.12 0.95
DA-4B 0.19 0.16 0.01 0.36 0.94
DA-5 0.46 0.00 0.05 0.51 0.90
DA-6 0.09 0.18 0.00 0.27 0.95

BUILDING

EXISTING OVERALL SITE C,,

DESERT
or ASPHALT |\ ceapp | TOTALAREA | Cwt
CONCRETE

C-VALUE 0.95 0.95 0.45

AREA (ac) 1.66 1.34 0.18 3.18 0.92
I I R R N

EX-1 0.20 0.00 0.00 0.20 0.95
EX-2 0.67 0.00 0.00 0.67 0.95
EX-3 0.00 0.24 0.00 0.24 0.95
EX-4 0.00 0.36 0.00 0.36 0.95
EX-5A 0.12 0.00 0.00 0.12 0.95
EX-5B 0.35 0.00 0.01 0.36 0.94
EX-6 0.13 0.74 0.17 1.04 0.87
EX-7 0.19 0.00 0.00 0.19 0.95
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36" at $S=0.0063 ft/ft; d/D=1.0

Project Description

Friction Method I\:gpn:mg
Solve For Discharge
Input Data
Roughness Coefficient 0.013
Channel Slope 0.006 ft/ft
Normal Depth 36.0 in
Diameter 36.0in
Results
Discharge 52.94 cfs
Flow Area 7.1 ft2
Wetted Perimeter 9.4 ft
Hydraulic Radius 9.0 in
Top Width 0.00 ft
Critical Depth 28.4in
Percent Full 100.0 %
Critical Slope 0.007 ft/ft
Velocity 7.49 ft/s
Velocity Head 0.87 ft
Specific Energy 3.87 ft
Froude Number (N/A)
Maximum Discharge 56.94 cfs
Discharge Full 52.94 cfs
Slope Full 0.006 ft/ft
Flow Type Undefined
GVF Input Data
Downstream Depth 0.0in
Length 0.0 ft
Number Of Steps 0
GVF Output Data
Upstream Depth 0.0in
Profile Description N/A
Profile Headloss 0.00 ft
Average End Depth Over Rise 0.0 %
Normal Depth Over Rise 100.0 %
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity ft/s
Normal Depth 36.0 in
Critical Depth 28.4in
Channel Slope 0.006 ft/ft
Critical Slope 0.007 f/ft

LIBW Pipe Capacity Calculations.fm8
8/26/2020

Bentley Systems, Inc. Haestad Methods Solution

Center
27 Siemon Company Drive Suite 200 W

Watertown, CT 06795 USA +1-203-755-1666

FlowMaster
[10.03.00.03]
Page 1 of 1



48" at $=0.0063 ft/ft; d/D=1.0

Project Description

Friction Method I\:gpn:mg
Solve For Discharge
Input Data
Roughness Coefficient 0.013
Channel Slope 0.006 ft/ft
Normal Depth 48.0 in
Diameter 48.0 in
Results
Discharge 114.01 cfs
Flow Area 12.6 ft2
Wetted Perimeter 12.6 ft
Hydraulic Radius 12.0in
Top Width 0.00 ft
Critical Depth 38.7in
Percent Full 100.0 %
Critical Slope 0.007 f/ft
Velocity 9.07 ft/s
Velocity Head 1.28 ft
Specific Energy 5.28 ft
Froude Number (N/A)
Maximum Discharge 122.64 cfs
Discharge Full 114.01 cfs
Slope Full 0.006 ft/ft
Flow Type Undefined
GVF Input Data
Downstream Depth 0.0in
Length 0.0 ft
Number Of Steps 0
GVF Output Data
Upstream Depth 0.0in
Profile Description N/A
Profile Headloss 0.00 ft
Average End Depth Over Rise 0.0 %
Normal Depth Over Rise 100.0 %
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity ft/s
Normal Depth 48.0 in
Critical Depth 38.7in
Channel Slope 0.006 ft/ft
Critical Slope 0.007 f/ft
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
LIBW Pipe Capacity Calculations.fm8 Center [10.03.00.03]
8/26/2020 27 Siemon Company Drive Suite 200 W Page 1 of 1

Watertown, CT 06795 USA +1-203-755-1666
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APPENDIX 11

Preliminary Grading and Drainage Plans
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APPENDIX VI

Stormwater Storage Waiver

Sustainability Engineering Group info@azSEG.com www.azSEG.com APPENDIX
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i CITY OF
Reqguest for Stormwater Storage Waiver SCOTTSDALE

City of Scottsdale Plan/Case Numbers:
10-ZN-2020 -DR-__ - PP - PC#

Requests for stormwater storage waivers are reviewed as part of case submittals for the associated project. This form should be
included in the preliminary drainage report with the applicant’s portion completed. The preliminary drainage report shall include
supporting documentation and analysis as needed to support the requested wavier.

Date 10-16-2020 The Triangle

Project Name
Project Location 3rd Avenue and Indian School Road, Scottsdale AZ

Applicant Contact Al Fakih Company Name SEC

Phone 480-588-7226 E-mail ali@azseg.com
Address 8280 E. Gelding Dr. Suite 101, Scottsdale, AZ 85260

Waiver Criteria

A project must meet at least one of three criteria listed below for the city to consider waiving some or all required stormwater storage.
However, regardless of the criteria, a waiver will only be granted if the applicant can demonstrate that the effect of a waiver
will not increase the potential for flooding on any property. Check the applicable box and provide a signed and sealed

engineering report and supporting engineering analysis that demonstrate the project meets the criteria and that the effect of a waiver
will not increase the potential for flooding on any property.

If the runoff for the project has been included in a storage facility at another location, the applicant must demonstrate that the
stormwater storage facility was specifically designed to accommodate runoff from the subject property and that the runoff will be
conveyed to this location through an adequately designed conveyance facility.

It should be noted that reductions in stormwater storage relating to
‘0] 1. The development is adjacent to a conveyance facility that an engineering analysis shows is designed and constructed to
handle the additional runoff from the site as a result of development.
2. The development is on a parcel less than one-half acre in size.

\ 3. Stormwater storage requirements conflict with requirements of the Environmentally Sensitive Lands Ordinance (ESLO).

For a full storage waiver, a conflict with ESLO is limited to:

e Property located in the hillside landform as defined in the city Zoning Ordinance
e Property in the upper desert landform that has a land slope steeper than 5% as defined in the city Zoning Ordinance

e Property within the ESL zoning overlay district where the only viable location for a stormwater storage basin
requires blasting

This full waiver only applies to those portions of property meeting one of these three requirements.

100-year/2-hour storage is allowed, but not required for redevelopment projects and development within the ESL zoning
overlay. Rather, these projects must store enough stormwater to attenuate post-development flows to predevelopment
levels, considering the 10- and 100-year storm events (S.R.C. Sections 37-50 and 37-51).

By signing below, | certify that the stated project meets the waiver criteria selected above as demonstrated by the attached
documentation.

)

T

Stormwater Management Department
7447 E Indian School Road, Suite 125, Scottsdale, AZ 85251 ¢ Phone: 480-312-2500

Request for Stormwater Storage Waiver Rev. 9-Sep-18



Request for Stormwater Storage Waiver ¢ {griciaie

City of Scottsdale Plan/Case Numbers:
10-ZN-2020 -DR-___ -PP - PC#

CITY STAFF TO COMPLETE THIS PAGE

Check Appropriate Boxes:

Meets waiver criteria (specify): 1 2 3

Recommended Conditions of Waiver:
All storage requirements waived.

Post-development peak discharge rates do not exceed pre-development conditions.
Other:
Explain:

Waiver approved per above conditions.

Floodplain Administrator or Designee Date

Stormwater Manag ement Department
7447 E Indian School Road, Suite 125, Scottsdale, AZ 85251 ¢ Phone: 480-312-2500

Request for Stormwater Storage Waiver Rev. 9-Sep-18



i CITY OF ¢
Request for Stormwater Storage Waiver SCOTTSDALE

City of Scottsdale Plan/Case Numbers:
10-ZN-2020 -DR-___ -PP - PC#

In-Lieu Fee and In-Kind Contributions

In-lieu fees are only applicable to projects where post-development peak discharge rates exceed pre-development
levels, based on the 10- and 100-year storm events. If the city grants a waiver, the developer is required to calculate
and contribute an in-lieu fee based on what it would cost the city to provide a storage basin, sized as described below,
including costs such as land acquisition, construction, landscaping, design, construction management, and
maintenance over a 75-year design life. The fee for this cost is $3.00 per cubic foot of stormwater storage for a virtual
storage basin designed to mitigate the increase in runoff associated with the 100-year/2-hour storm event. The
applicant may submit site-specific in-lieu fee calculations subject to the Floodplain Administrator’s approval.

The Floodplain Administrator considers in-kind contributions on a case-by-case basis. An in-kind contribution can
serve as part of or instead of the calculated in-lieu fee. In-kind contributions must be stormwater-related and must
constitute a public benefit. In-lieu fees and in-kind contributions are subject to the approval of the Floodplain
Administrator or designee.

Project Name The Triangle

The waived stormwater storage volume is calculated using a simplified approach as follows:

V = ACRA; where

V = stormwater storage volume required, in cubic feet,

AC = increase in weighted average runoff coefficient over disturbed area (Cpost — Cpre),
R = 100-year/2-hour precipitation depth, in feet (DSPM, Appendix 4-1D, page 11), and
A = area of disturbed ground, in square feet

Furthermore, R= 21
AC: 0.02
Vw =V — Vp; where A= 318
Vw = volume waived, \V = 499
V = volume required, and Vp= 0
Vp = volume provided V= 499

0| Anin-lieu fee will be paid, based on the following calculations and supporting documentation:
In-lieu fee ($) = Vw (cu. ft.) x $3.00 per cubic foot = st

An in-kind contribution will be made, as follows:

No in-lieu fee is required. Reason;

Approved by:

Floodplain Administrator or Designee Date

Stormwater Managem ent Department
7447 E Indian School Road, Suite 125, Scottsdale, AZ 85251 ¢ Phone: 480-312-2500

Request for Stormwater Storage Waiver Rev. 9-Sep-18





