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1O INTRODUCTION!

This Final Drainage Report has been prepared under a contract from McDowell Mountain
Markeiplace, LLLP, Ownet/Developer of the proposed commercial project at the sonthwest corner
of Bell Road and Thompson Peak Parkway. This site will be part of the McDowell Mountain
Ranch Master Planned Community. The purpose of this xeport is to provide the hydrologic and
hydraulic analyses, required by the City of Scottsdale, to support the commercial Jot development.

YR
"~

“Scottedale’s Design Staniards and Policies Manual, -Chapter 2 (Refemnoe 1.

2.0 EXISTING DRAINAGE CONDITIONS

Preparation of this zeport hissheen dene in accerdance s awith the procedises. detaﬂ&d'ﬁm@@—af ______

The project site is located in the City of Scottsdale, in the northem portion of Section 5,
Township 3 North, Range 5 East of the Gila and Salt River Base and Meridian, Maricopa County,
Arizona, More specifically, the site is located in Parcel R of the McDowell Mountain Ranch
Master Planned Community and is bounded by Thompson Peak Parkway on the east, Bell Road
on the north and- a residential development on the-soutlt, Witli the development of this projeet
and the site on the south, 100" Street will be Built along the western project Boundary. Access to
the site will be provided along 100 Street, Thompson Peak Parkway and Bell Road. Figure 1,
located in Appendix A, illustrates the location of the project site in relation to the City of -

Scottedale’s street system.

The proposéd project site is a 17 acre undeveloped parcel, currently vacant, with significant
native vegetation. The site has a general stope to the southwest of about 4.0 percent. Several
natural drainage corridors transport offsite runoff through the project site.

As part of the McDowell Mountain Ranch Master Planned Community, storm water
é‘raimgc is: addvessed in the Master Drajnage Repeort for McBowell Mowuntain: Ravich Paveels:
A" - “R” prepared by Clouse Engmeenng {Reference 2). in its undeveloped condition,
runoff generated upstream of the project site is conveyed through the project site by the
historic drainage corridors, This runoff is conveyed onto the project site via five 30™ concrete
pipes under Bell Road.

The flood hazard zones determined in the area were derived from the Scottsdale Area
Draingge Master Study-prepared by Boyle Bngincering Corp./(Reference 3). The study
determines the ponding-elevations caused-by the canals-and sther obstructions in the area. The
cutrent published FEMA Flood Insurance Rate Map (FIRM) for this area, map number '
04013C1265 E (Effective date December 3, 1993), shows the project site is entirely within flood
hazard Zone X. Zone X is defined as "Areas of 500-year flood; areas of 100-year flood with
average depths of less than 1 foot or with drainage areas less than 1 square mile; and areas
protected by levees from 100-year flood". A copy of the FIRM is located in Appendix B.
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3.0 PROPOSED DRAINAGE CONCEPT

The proposed drainage concept is presented in three parts: on-site drainage conveyance, off-
site drainage conveyance, and on-site storm water retention, The hydrologic analysis is
summarmd in section 4 0 and the hydmulic analysis is summanzed in secﬁon 5.0. See Exhibit A,

B ?
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3.1 On-site Drainage Conveyance

The on-site drainage area is divided into 16 sub-basins. Runoff from these areas will enter
the historic drainage corridors downstream via catch basins and storm drain. Curb openings
will also be utilized to route flow from paved parking areas to the historic drainage corridors.
Roof drains will be ntitized 1o route flow 2o the paved parking areas and into the storm drain
system,

3.2 Off-site Drainage Conveyance

Off-site drainage conveyance is addressed in the McDowell Mountain Ranch Master Drainage
Report. Runoff from the off-site watershed to the north and east is- xouted through and around the
projeet site-via culvert crossings under Belt Rozd. Runoff crossing Bell Road cast of Thompson
Peak Parkway is diverted south along the east side of Thompson Peak Parkway, Runoff crossing
Bell Road along the project’s northern boundary is routed on-site via five 30” concrete pipes under
Bell Road. This runoff, approximately 121 cfs, will be routed through the site by the storm drain
system, and returned to its historic drainage corridor, Wash “G”.

Runoff:generated glong Thompson Peak.Parkway flows to'the south away from the project -
siie. Runof generated along Beil Road flows west and is-intercepted by catch basins approximately
950 feet west of Thompson Peak, These catch basins are on-grade, and therefore only intercept
approximately 6.6 cfs of the total 24.5 cfs at that point according to Basis of Design Report for Bell
Road Improvement District #13704 prepared by Kaminski-Hubbard Engineering (Reference 4).

The intercepted flow will be routed through the project site via storm drain system to Wash “G”.
Flowby continues west down Bell Road away from the project site. Runoff generated along the
HO0™ Street half street adjacent to:the- project will be routed to-Wash “G” by catch-basin: Fhe-.
condominium project ditectly-south of McDowell Mountain Marketplace is routing approximately
14.6 cfs to Wash “G” by way of an existing wash corridor along the southem property line. This
flow is addressed in the Cachet at McDawell Mountain Ranch, Phase Il report by Rick Engineering

{Reference 5).
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3.3 On-site Storm Water Retfention

The City of Scottsdale has waived retention reqamements if the post-developed runoff from the
site does not exceed the pre-developed histaric runoff rate entering Wash “G”, and runoff has been
included in a storage facility downstream. According to the McDowell Mountain Ranch Master

ERAY )
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downstream of the project site totals 282 cfs. This includes 230 cfs from the offsite watemhed and
52 cfs generated within the project boundaries. In post-development condition, 109 cfs from off-
site is diverted down Thompson Peak Parkway with 121 cfs routed through the project site. Post-
development on-site runoff is approximately 142 cfs, This includes 14.6 cfs from the development
directly south of McDowell Mountain Marketplace. Thus, runoff entering Wash “G” has been
decreased by approximately 19 ¢fs. Furthenmore, historic runoff from Wash “G” hasbeen
included inthe Rorean of Reclamation rétention area behind the J.nua], xizoma Project dike -

downsiream,

4.0 HYDROLOGIC ANALYSIS

The hydrologic anabysis for this study has been peepared in accordance with-the City of
Scottsdale’s Design Standerds and-Policies Manyal, Chapter 2. Peak fiows for the site were
computed using the Rational Method. Time of concentration was calculated using the
velocities from Figure 2.2-14. The intensities were then determined from the I-D-F curves,
included in Appendix C. The following estabhshes the Rational Method equation and the basic -

input data required:

Q=CJdA

Where:

Q = Peak Flow (cfs)

C.. = weighted runoff coefficient relating runoff to rainfall

I = average rainfall intensity in inches/hour, Iasung for T,.

A = the contribufing drainage ares in acres-(frem om Exbibis !L)

T, = tume of concentration (min.)

L = drainage length (ft.) '

V = minimum velocity of stormwater in street flowing at curb height (fps)

.@aeia".Msandjssoﬁal&s nc 3 ST Fingl Drainage Report
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A weightoil C poeificient-was used for cach-subasin. The woightet! C vilue was determined
by-using a 100-year C coefficient of 0.95 for paved-areas and 0.31 for NAOS areas.

A summary of peak flows for the 10-year (Qg), S0-year (Qsp), and 100-year storm (Q,o0)
events is shown below in Table 4.1. Appendix C contains the detailed calculation sheets that

establish the input data and estimated peak flow values for drainage areas.

SUMMARY OF PEAK FLOWS
Table 4.1

5.0 HYDRAULIC ANALYSIS

- The hydraulic analyses of the proposed storm water management facilities have been
completed according to the City of Scottsdale’s Design Standards end Policies Manual, Chapter 2
and. the Drainage Design Manual far Maricopa County, Arizona, Volume. If Glefe:ence 6),

Haestad Method’s FlowMaster computer program (Reference 7) was used to analyze the
flow depth. for runoff generated along 100™ Street. FlowMaster uses Manning's equation to
establish flow depths for 2 user defined channel section. Flow depth along 100™ Street was
determined to be approximately 0,28 feet for the 100-year storm event. Detailed calculation

and data sheets are included in Appendix D.

4 Final Drainage Report
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The on-site catck basins were sized using. the weir and orifice equations with'a-50%
clogging factor. Flow depth at the grate inlets was analyzed using both equations. The
analysis resulting in the greater flow depth was used for the water surface elevation
determination. Detailed calculation and data sheets are included in Appendix D.

The HEC-12 computer software program by SMF Engineering (Reference 8) was utilized
1o size the off-site catch basin on 100" Strect. The opening was sized 1o intercept the 100-year
perk-discharge.™ The water depthscalcilated By the HEC-12-program include-the 2-inch gutter---=—==-==

depression for the sump condition, Table 5.1 summarizes inlet type and size along with water
surface elevations at each inlet, Detailed calculation and data sheets are located in Appendix

D.

Smmarxaﬂlnleﬂ‘ﬁze&sﬂee

Table 5.1

t copm 13 | 158773 | 027 | 041 |.1587.83 | 1587.97
K 2 | ‘MAGS335-F 1600.06 | 0.33 7 £.51 | 1600.33 | 1606051
3 - MAG 535-°F’ 1596.85 | 0.41 | 0.63 | 1597.26 | 1597.48
5 MAG 535-°F" 1598.90 | 072 | 1.24 | 1590.62 | 1600.14
6 MAG 535-°F’ 1599.87 | 0.51 | 0.78 | 1600.38 | 1600.65
7 L MAGS35-F | 1599.05 | @67 | 1.02 | 159972 | 1600.07 |
50 L MAG535-F' | 160520 | 0.78 | 1.54 } 1605.98 } 1606.74
15 - MAG 535-F’ | 1588.50 | 0.26 | 0.41 | 1588.76 | 1588.91
16 . MAG 535-'F’ 1596.75 | 0.17 | 0.25 | 1596.92 [ 1597.00

* All catch basins are in sump condition.

- The stormdrain system was sized-using Haestad Method®s StormCad vomputer program
(ReferenceS). "The storm drain system was sized to convey the 10-year flow with the hydraulic
grade line at least 0.5 feet below any rim or gutter elevation. The 100-year flow was also
analyzed to ensure the hydraulic grade line remains below the ponding elevation at the inlets. The
storm drain system conveying the off-site flow from north of Bell Road through the site was sized
for the 100-year storm event. The condominium site to the south of McDowell Mountain
Marketplace provided,a stub to an.existing storm drain system to drain the southeast comer of the-
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project site. "This system was #lso anilyzed to enstreatlequate capacity. Deotailed -aalctilatwn and
data sheets are included in AppendlxD

FlowMaster was used to establish the minimum criteria for the small channel connecting the
culvert outlet under Bell Road and the culvert entrance for the storm drain that will convey this
flow through the project site. It was determined that the channel must be at least 4.5 feet in depth
with 3.1 side slopes. Furthermore, the channel must be approximately 25 feet wide with at 1east a
2%-longitudinal-slape- =These parameters-were: established: ba-se& or-g; natural.chasnek . ... . o rmrr—————

ol

- capacity to convey the required flow., Headloss at the bend/manhole was also taken into

" development flow entering this wash from the project site totaled approximately 11.3 cfs for the

Flow depth at the culveﬂ entrance downstream of the channel was established by analyzing
the weir depth into the drop structure. Haestad Method's CulvertMaster computer program
(Reference 10) was used to perform this analysis. This program uses the broad crested weir
equation to establish weir depths. The flow depth at the culvert entrance was found to be 3.61
feet above the weir into the drop structure for the 100-year storm event. The weir depth was used
10 extsblish mintmum channel depth aflowing st lzast 0.5 feet of frechosrd for tha 100-year storm
event. Using StormCad, the water surface elevation at the culvert entrance within the drop'
structure was determined to be 1597.93 for the 100-year storm event. Detailed calcualtion and
data sheets are included in Appendix D.

CulvertMaster was also used to analyze the culvert at the southwest corner of the project
site. The. existing, CMP culverts, will be extended with the 100™ Street improvements..
CutvertMaster was used'to estabilish the hiead witer depth at the fulet, and to ensare sufficient

consideration while establishing the headwater depth, The head water depth was determined to
be 1587.70. This head water depth was then used as the downstream condition for the analyses
to determine if the upstream wash can convey the required flow. The Army Corps of Engineer’s
HEC-RAS (Reference 11) computer program was used for these analyses. Flow entering the
whapnel-includes 14.6 ofs from the contdominium site 10 the:south, and 16.6 cfs {Sub-basins 8, 9,
‘11 and.13) from McDoweli Mountain dMarketplacs for the $00-year storm event. Pre-

100-year starm event. Detailed calculation and data sheets are included in Appendix D) and E.
HEC-RAS cross section locations are shown on Exhibit A, located in the back pocket.
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6.0 CONCLUSIONS
Based on the results of this study, it can be concluded that:

. The site can be developed in accordance with City of Scottsdale s Deszgn

B Brandards dnd Pelidies Mamual, Chaprer 2,

. The site can be developed such that the prerequisites for waived retenhoncan bc
met,

. The finish floor elevations are set a minimum 12 inches above the 100-year
water surface elevation. '
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