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1.0 Introduction

1.1 Project Description
The applicant is proposing to construct a multi-family development on a 15.637+/- net
acre parcel located at the northeast corner of Scottsdale Road and Mayo Boulevard.  The
project, Optima McDowell Mountain Village, is anticipated to consist of apartment and
condominium buildings and amenities constructed over an underground parking garage
which will have access to both Scottsdale Road and Mayo Boulevard.

1.2 Site Location
The proposed development encompasses approximately 15.637+ net acres in a portion of
the Southwest Quarter of Section 26, Township 4 North, Range 4 East of the Gila and
Salt River Base and Meridian in Maricopa County, Arizona.   More specifically, the
parcel is bounded by the Loop 101 Freeway to the north, vacant State Land to the east, a
car dealership to the south, and Scottsdale Road to the west.  See Appendix A for the site
location map and legal description.  See Appendix E for a Context Aerial Map.

1.3 Purpose
This Preliminary Drainage Report is intended to satisfy City of Scottsdale requirements
and demonstrate conformance to the regional drainage planning solutions implemented
by other projects immediately south of the project. This report provides a description of
the current storm water drainage patterns and systems and a description of the required
and proposed drainage improvements.

1.4 Objectives
This report provides a drainage plan for the site that is intended to meet the drainage
standards and guidelines of the City of Scottsdale and the Flood Control District of
Maricopa County (FCDMC).  In particular, this report will demonstrate the following:

1. Off-site flows are diverted around the site via the ADOT Freeway improvements,
and the downstream City of Scottsdale box culverts and channel system located
along the eastern side of the property.

2. The site drainage patterns will remain consistent with the existing hydrology
patterns.

3. Permanent drainage facilities will have a positive outfall for flows exceeding
storage capacity and any detained storm water will be disposed of within 36 hours
via drywells and or bleed pipes.

4. Drainage facilities will be designed to retain pre vs post development flows. All
runoff in excess of the retained storage capacity will be discharged into an
adjacent channel which is already sized to handle existing conditions in the area.



Optima McDowell Mountain Village, Scottsdale, AZ
Preliminary Drainage Report

Kimley-Horn and Associates, Inc. September 2, 2022
KHA Project No. 191007011

4

2.0 Description of Existing Drainage Conditions and Characteristics

2.1 Existing On-Site Drainage Conditions
The site currently consists of vacant, undeveloped land with sparse desert vegetation
throughout the site.  The site is bounded by the Loop 101 Freeway to the north, vacant
State Land to the east, a car dealership to the south, and Scottsdale Road to the west.

The site generally slopes from the north to the south at approximately 1.5%.  The
Crossroads East planning area lies immediately east of the site on the eastern side of the
regional drainage channel that passes offsite flows around the eastern side of the site.
Appendix I, includes the Scottsdale Road Drainage Report which discusses the
Crossroads East planning and shows how the storm water from the site ultimately outfalls
to Reach 11 (Dike 2) in the City of Phoenix.

In 2003, as part of a City of Scottsdale improvement project, 2 sets of double 6’x4’ box
culverts were installed in a 30’ wide parcel of City owned land along the northern
property line to intercept offsite flows from under the Loop 101 freeway. These box
culverts discharge into a drainage channel that runs along the eastern property line which
turns westerly near the southern property line before entering a triple 8’x3’ box culvert
that flows under Mayo Boulevard and enters the Bell Lexus site. Appendix K contains
the as-built drawings for the Lund Channel design through the property.

The remainder of the existing site currently discharges as sheet flow onto Mayo
Boulevard where flows are picked up in existing catch basins and conveyed to the
aforementioned box culvert in Mayo Boulevard.

Refer to Appendix F for the Existing Conditions Topography Exhibit.

2.2 Existing Off-Site Drainage Conditions
Upstream improvements, north of the freeway,  were installed in 2007 as part of the One
Scottsdale project. This project installed culverts and retention basins which reduced
flows tributary to the original ADOT box culverts. See Appendix L One Scottsdale
South Drainage Basin Improvement Plans for details.

An interim drainage channel was constructed immediately downstream of the project in
2009 that conveyed flows leaving the southern end of the Lund Channel Box Culvert
under Mayo Boulevard to a double 8’x3’ box culvert located just north of Princess
Boulevard. See Appendix M Scottsdale Road Interim Drainage Channel.

The double 8’x3’ box culvert under Scottsdale Road was also designed in 2009 as part of
Segment 2 of Scottsdale Road improvements by the City of Scottsdale. Note: the
Scottsdale Road improvements immediately adjacent to the site were constructed as
Segment 1 construction. This double box culvert ultimately discharges west of Scottsdale
Road and south of Princess Drive into Reach 11.
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Subsequent extensions of the Lund Channel system were made across the “Bell Lexus”
site immediately downstream of Mayo Boulevard and across the other downstream
projects ultimately connecting to the existing 2 – 8’x3’ box culverts under Scottsdale
Road that discharge to Reach 11.

Existing drainage from Scottsdale Road is collected via catch basins which tie into the
36” diameter storm drain in Scottsdale Road that also eventually discharges to Reach 11.
Mayo Boulevard drainage is also collected in catch basins that tie back into the existing
“Lund Channel” box culverts under Mayo Boulevard which also discharge to Reach 11.

The original design for the ADOT Box culverts anticipated that a total of 600 cfs would
be conveyed through the boxes and the “Lund Channel” adjacent to the subject property.

Updated Offsite Hydrology was included in the Final Drainage Report for the Interim
Regional Drainage Channel prepared by Wood Patel in October 2008 (see Appendix O)
and was utilized to design the downstream improvements based on flows that are
significantly less than the original ADOT design flow rates. This hydrology is described
in the report as follows:

“The 100 year design flow for the Interim Regional Drainage Channel is 300 cfs. This is
based on a 100 year 6 hour design storm utilizing HEC-1. Results of this model are
included in Appendix A (of the WP Report)… The included HEC-1 model is an expansion
of the hydrology model completed for the One Scottsdale Master Drainage Plan by Wood
Patel and Associates. The One Scottsdale development lies upstream of the project site to
the north of the Loop 101 Freeway. The model was revised to expand to the south to
include the proposed improvements. Flow from the Loop 101 Freeway culverts is now
routed through the Interim Regional Drainage Channel (R33E.1). Runoff from the
Adjacent State Land Parcel (ASLD) joins at the outfall culvert under Scottsdale Road
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near Princess (CPPRIN). This downstream flow was used as the design flow from the
entire channel.” The conclusions from the WP report determined that the “Lund
Channel” conveys 256 cfs and after inclusion of the other downstream tributary State
Land area, the culverts under Scottsdale Road are subject to 300 cfs.

FLO-2D modeling has recently been prepared by the Maricopa County Flood Control
District as part of the Pinnacle Peak West – Lower Rawhide analysis and indicate that the
100-year flows in the “Lund Channel” are 204 cfs with another 64 cfs reaching the site
from the western ADOT culverts. These flows will actually combine for approximately
268 cfs as the model does not recognize that the 2 box culverts under the freeway
combine. While FLO-2D is utilized as a planning tool, these results are consistent with
the hydrology presented in the Wood Patel Report.  This methodology and analysis have
been accepted by the City of Scottsdale and will be used for the purposes of future site
design considerations. The following figure is a snip of the FLO 2D results.

The below images are clipped from the City of Scottsdale Quarter Section maps showing
storm drain infrastructure in the adjacent streets and also downstream through the Bell
Lexus site.
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A copy of the Crossroads East Planning Unit IV Drainage Report that provides more
detail about the downstream box culverts and proposed developments is included in
Appendix C.
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Refer to Appendix F for the Existing Conditions Exhibit.

2.3   Context Relative to Adjacent Projects and Improvements
The site is located between the Loop 101 and Mayo Boulevard on the east side of
Scottsdale Road. The Bell Lexus development lies immediately south. See Appendix E
for Context Aerial of the site.

2.4   FEMA Flood Hazard Areas
The site is located in Flood Zone “AO” according to the Flood Insurance Rate Map
04013C1320L, dated October 16, 2013.  Zone “AO” is designated by FEMA as “areas of
flood depths of 1 foot (usually sheet flow on sloping terrain) average depths determined
for areas of alluvial fan flooding, velocities also determined.”  Refer to Appendix B for
the FEMA FIRMette map for the site.  Efforts are currently underway to change the
Flood Zone designation to Zone X similar to LOMR’s recently approved immediately
upstream of the Loop 101 freeway. This process will take up to 12 months, but planning
and preliminary engineering is premised on the assumption that this effort will be
completed by the end of 2022. Refer to Appendix B for current FEMA Flood Map.

The LOMR application has been approved by the City and was submitted to FEMA on
June 29, 2022. FEMA comments are anticipated within 90 days.
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3.0 Proposed Drainage Plan

3.1 General Description
In the analysis of the proposed drainage conditions the following items are considered:

Ø Area Types (concrete pavement, building, and desert landscaping)

Ø Magnitude of areas

Ø Slopes

Ø Storm Drain

Ø Detention Basins

3.2 Proposed Site Conditions
As previously discussed, the existing eastern channel and downstream conveyance
system was originally designed for the 100-year discharge of 600 cfs while the current
Maricopa County Flood Control FLO 2D study and the 2009 Wood Patel report indicates
that the revised flows in the eastern channel are actually 256-268 cfs. The interim
regional drainage channel downstream of the property was conservatively designed for
300 cfs including the predeveloped conditions from the subject property. It is therefore
proposed that this site be designed for the greater of pre vs post or first flush flows as it
has been shown that runoff can be safely delivered to the Reach 11.

Site-generated storm water in excess of existing conditions storage requirement is
proposed to be discharged to the regional drainage channel from the underground
detention basin.

Most of the 15.637 +/- net acre property will be covered by an underground parking
garage with the surface level of the garage set at elevation 1596.0. The fire loop road
around the northern and eastern sides of the property is also at 1596.0. This elevation is
above the top of bank elevation of the northern end of the existing channel on the east
side of the property and 3.5 feet above the top of bank (1592.5) at the southern end of the
channel.

With the proposed discharge point located at the southeast corner of the project, the
onsite collection system will also serve to provide pre vs post storage and convey excess
flows to the outfall location. This storage and conveyance tank is proposed to be a
standalone tank located along the southern edge of the garage with the outlet pipe inverts
to be located 3.5 feet below the finished floor elevation at 1592.5 Based on a single point
of discharge, the overflow pipes will be designed for the 100-year flow which is
calculated to be 37.6 cfs with 3 – 24” pipes extending to the bottom of the channel.
Supporting calculations are located in Appendix D and Appendix H.
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A new fire access road crossing of the channel is proposed to occur at the southern end of
the channel. This crossing will require the installation of a triple 4’x8’ box culvert that
will be sized to match the existing culverts under Mayo Boulevard immediately
downstream of the site. Note: The existing culverts were designed to convey the original
600 cfs assumed by ADOT. These box culverts may be reduced in size with final
engineering design to match the capacity of the downstream conveyance system based on
the 2009 hydrology discussed above.

3.3 Proposed Off-Site Conditions
Regional off-site storm water runoff from north of the Loop 101 onto Planning Unit IV is
proposed to be handled in accordance with the Crossroads East Planning Unit IV Master
Drainage Report located in Appendix I.  Off-site storm water impacts beyond those
discussed above are not anticipated due to the built-out condition of the upstream areas
adjacent to the site.

3.4 Future Conditions
No future drainage impacts are anticipated for the site due to the previous development of
areas upstream of the subject parcel.  It is anticipated that undeveloped areas adjacent to
the site will be developed in accordance with the Planning Unit IV Master Drainage
Report and City of Scottsdale standards.

3.5 Storage Requirements
As previously noted, the site is submitting the documentation for a Stormwater Storage
Waiver. Pre vs Post Detention will be provided based on the difference in C-values for
the onsite tributary area. A C coefficient of 0.9 is assumed for the post developed
conditions and 0.45 is utilized for the existing cleared desert conditions.

Table 1: Pre- vs. Post  Detention Volume Requirement

Basin Land Use Delta Runoff
Coefficient

Drainage
Area (ft2) Rainfall Required

Volume (ft3)

Basin A
Garage

Footprint
0.9-0.45
=0.45 681,146 2.3” 58,749

Volume Provided = 59,400 cf

3.6 Proposed Drainage Structures or Special Drainage Facilities
An underground retention vault will be constructed in the southeast corner of the site
adjacent to the garage footprint to store the pre- vs post development volume. Based on
preliminary calcs, it is assumed that the vault will extend to the bottom floor of the
garage which is 16.5 feet below the outlet elevation. The cast in place vault is anticipated
to be approximately 15’ wide by 240 feet long resulted in a storage volume of 59,400 cf
which exceeds the required 58,749 cf volume indicated in Table 1 above. While the basin
is designed to scalp the flow from the 100-year storm, the overflow outlet will be
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designed based on a ration method calculation based on the delta C values. Therefore, the
overflow 100-year storm will discharge 37.6 cfs into the adjacent Lund Channel.

The invert of the outlet pipes to the basin will be set at 3.5 feet below the first-floor
elevation of 1592.5, and is located above the top of bank of the adjacent regional
drainage channel.  The pipes will extend to bottom of the channel and outlet immediately
upstream of the box culvert under Mayo Boulevard. All pipes will be equipped with a
grate.

Dry Wells are designed to drain the tank in less than 36 hours at an initial rate of 0.1 cfs.
Based on this rate, each drywell can drain 0.1 cf/sec x 36 hrs x60 min/hr x 60 sec/minute
= 12,960 cf per drywell. A total of 5 dry wells are required to drain the tanks. These
drywells will be installed in the bottom of the tanks at 50 foot intervals with one drywell
located outside of the tank. As the dry wells are constructed, each dry well will be tested
to determine actual infiltration rate and the number of required drywells may be reduced
accordingly.

3.7 ADEQ AZPDES requirements
Prior to construction an executed Notice of Intent (NOI) shall be submitted to Arizona
Department of Environmental Quality (ADEQ) in conformance with the Arizona
Pollution Discharge Elimination System Permit (AZPDES) permit.  The NOI and
associated storm water management best management practices will remain active on the
site until construction is complete and a Notice of Termination is filed with ADEQ in
conformance with AZPDES permit.

3.8 Project Phasing
This project will be constructed in multiple phases. The retention vault will be
constructed with Phase 1 but sized for the entire site.

4.0 Special Conditions

4.1 404 Discussion
No existing U.S. Army Corp of Engineers 404 jurisdictional washes are present on site
that would be impacted by the proposed improvements.

4.2 Preservation of existing channel
No proposed disturbance to the “Lund Channel” located on the eastern edge of the
property is proposed except for the proposed overflow pipe connection and the
installation of the triple box culvert discussed in Section 3.2 above.  Per City of
Scottsdale requirements, contributing off-site upstream flows must be maintained in the
post-development condition.
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5.0 Data Analysis Methods

5.1 Hydrologic Procedures, Parameter Selection, and Assumptions
All roof drains from the proposed residential buildings and area drains from the
landscaped areas located on top of the garage footprint will be sized by the MEP per
building code requirements and will tie directly to the concrete detention vault which will
be located within the underground garage. Courtyard inlets are designed to be placed on
30 feet placed grid lines. Refer to Appendix G, for the Preliminary Grading and
Drainage Plans.

Hydrologic calculations for the site were performed using the rational equation in the
FCDMC Drainage Design Manual Volume I, which is limited to drainage areas of up to
160 acres. A weighted runoff coefficient was used for the site based upon the large
amount of landscaping located adjacent to perimeters of the site. The completed
calculations for the Rational Method are included in Appendix D.

5.2 Hydraulic Procedures, Methods, Parameter Selection, and Assumptions
All flows for proposed conditions will be determined using the rational method as
outlined by the Drainage Design Manual by Maricopa County Flood Control District.
Since all pipe inlets and roof drains will be discharging to the cast in place vault descried
above, a minimum time of concentration of 10 minutes has been used. All drainage
basins will assume a runoff coefficient of 0.95 to account for the current land description.
The delineated water shed used in calculation can be found in Appendix J.

The following criteria will be used to size the proposed pipes for on-site storm water
conveyance:

· A maximum allowable 100-year ponding depth of six inches above the catch basin
grate.

· A minimum of 12 inches of freeboard between the 100-year ponding depth and the
building finish floor elevation.

· The tailwater condition for the 100-year event will be assumed to be the hydraulic
grade line at the pipe connection location.

· The 10-year tailwater condition will be assumed to be free outfall.

StormCAD analysis for the 10-year and 100-year events will be provided with the final
drainage report.
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5.3 Storm Water Storage Calculation Methods and Assumptions
As stated above, the difference in  pre vs post development runoff volumes will be stored
in the retention tank.   The standard formula for determining the required first flush
storage volumes is as follows:

VR = CPA/12

Where: VR = storage volume required (cubic feet)

C = weighted runoff coefficient = 1.0

P =  precipitation depth for First Flush = 0.50 inches

A = contributing drainage area to basin (square feet)

6.0 Conclusion

Based on the results of this final drainage report, the following can be concluded:

· An underground storage retention vault will be constructed adjacent to the garage
footprint to store pre vs post development retention volume.

· Discharge from the underground vault will be via 3- 24” pipes into the Lund Channel

· Onsite Storm drainage systems consisting of area drain and roof drains will tie
directly into the detention basin located adjacent to the garage footprint.

· The building finish floor elevations have been designed to be at least fourteen inches
above the ultimate site outfall elevation.

· Off-site storm water from areas upstream of the site are currently and will remain
routed around the site, in the existing Lund Channel and discharged at their historical
flow path.

· A new box culvert will be installed at the southeast corner of the site across the Lund
Channel to provide Fire Department access to the east side of the site.

· A separate LOMR effort is currently being submitted to FEMA by Kimley-Horn to
remove the property from FEMA Zone “AO”. All design is being performed
assuming the site is reclassified as Zone X.

· All runoff generated in Scottsdale Road and Mayo Blvd are collected in existing
catch basins and are not stored on-site and do not impact the site.
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This drainage report is intended to provide a level of assurance that the site will adhere to
all appropriate reviewing agency guidelines with respect to drainage and flood protection.
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Appendix A

Site Location Map and Legal Descriptions
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Appendix B

FEMA Flood Insurance Rate Map (FIRM)
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Appendix C

Crossroads East Final Drainage Report
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Appendix D

Hydraulic/Hydrology Calculations



CP Sub-basins A Cw L HP LP S Kb-cls m b Kb Init Tc Cw1 Tc,clc1 Tc,tot1 i1 Q1 Cw2 Tc,clc2 Tc,tot2 i2 Q2
                    Hide/Unhide as applicable -------> <---- Hide/Unhide as applic -------->

Peak Flow Calculations Using The Rational Method Source of Rainfall Data --->NOAA Atlas 14
  AF for Cw per Cw10-Yr

Freq. Typical Applic.

Project: Optima McDowell Mountain Village 5 min 10 min 15 min 30 min 60 min 2-Yr 1.00 1.00
Proj #: 10-Yr 0.42 0.63 0.78 1.05 1.30 5-Yr 1.00 1.00
Date: 2/23/22 100-Yr 0.65 0.99 1.23 1.66 2.05 10-Yr 1.00 1.00
Prep  by: DJH 25-Yr 1.10 1.00
Check  by: MLD 10-Yr 4.98 3.79 3.13 2.10 1.30 50-Yr 1.20 1.00
Base Sheet Prepared By GA, Version 2 100-Yr 7.81 5.95 4.92 3.32 2.05 100-Yr 1.25 1.00

Attach source and supporting data for rainfall depths        AF=Frequency Adjustment Factor

  Drainage Area ID: ----- Tc,calc method: 1=Papadakis and Kazan, 2=Avg Veloc. method

1 Tc,calc=11.4*L^0.5*Kb^0.52*S^-0.31*i^-0.38 Cw for each frequency is adjusted as a function of the 100-year value per the table above

Concent. Contributing Total Base Flow Approx Approx Average Kb m b Kb Initial/lot Minim allowed Tc,tot = 10.0 Q Minim allowed Tc,tot = 10.0 Q

Point Sub-basins Area Cw Path, L High pt Low pt Slope Class Tc Cw Tc,calc Tc,tot i 10-Yr Cw Tc,calc Tc,tot i 100-Yr

# (ac) (2-10 yr) (ft) (ft) (ft) ft/ft A-->D (min) AF=1.00 (min) (min) (in/hr) (cfs) AF=1.00 (min) (min) (in/hr) (cfs)

> > > > > > > > > >

Pre v Post 1 15.64 0.50 1306.2 1600.00 1593.0 0.0150 A -0.00625 0.04 0.0325 10 0.50 8.5 18.5 2.92 22.9 0.50 6.9 16.9 4.81 37.6

100-Yr 2-Hr 1 15.64 0.95 1306 1600 1593 0.0150 A -0.00625 0.04 0.0325 10 0.95 8.5 18.5 2.92 43.4 0.95 6.9 16.9 4.81 71.5

A -0.00625 0.04 #NUM! 0 ##### #NUM! #NUM! ###### ##### ##### #NUM! ######

A -0.00625 0.04 #NUM! 0 ##### #NUM! #NUM! ###### ##### ##### #NUM! ######

A -0.00625 0.04 #NUM! 0 ##### #NUM! #NUM! ###### ##### ##### #NUM! ######

A -0.00625 0.04 #NUM! 0 ##### #NUM! #NUM! ###### ##### ##### #NUM! ######

Rainfall Depth-Duration-Frequency (D-D-F), (inch)

Derived Rainfall Intensity-Duration-Frequency (I-D-F), (in/hr)

Time

10-Yr 100-Yr

Storm
Fequency

H_H Rational Calculations.xlsx



Point precipitation frequency estimates (inches)

NOAA Atlas 14 Volume 1 Version 5

Data type: Precipitation depth

Time series type: Partial duration

Project area: Southwest

Location name (ESRI Maps): Scottsdale Arizona  USA

Station Name: -

Latitude: 33.6562°

Longitude: -111.9232°

Elevation (USGS): 1594.27 ft

PRECIPITATION FREQUENCY ESTIMATES

by duration for ARI (years):1 2 5 10 25 50 100 200 500

5-min: 0.196 0.256 0.346 0.415 0.507 0.578 0.651 0.724 0.822

10-min: 0.299 0.39 0.526 0.631 0.772 0.88 0.991 1.1 1.25

15-min: 0.37 0.483 0.652 0.782 0.957 1.09 1.23 1.37 1.55

30-min: 0.498 0.651 0.878 1.05 1.29 1.47 1.66 1.84 2.09

60-min: 0.617 0.805 1.09 1.3 1.6 1.82 2.05 2.28 2.59

2-hr: 0.72 0.931 1.24 1.48 1.8 2.04 2.3 2.55 2.89

3-hr: 0.794 1.02 1.33 1.58 1.92 2.2 2.48 2.78 3.19

6-hr: 0.956 1.21 1.54 1.81 2.17 2.45 2.74 3.04 3.45

12-hr: 1.08 1.36 1.72 1.99 2.37 2.66 2.96 3.26 3.66

24-hr: 1.26 1.6 2.07 2.44 2.96 3.37 3.8 4.25 4.88

2-day: 1.37 1.74 2.28 2.71 3.31 3.78 4.29 4.81 5.54

4-day: 1.57 2 2.66 3.18 3.94 4.55 5.21 5.92 6.92

7-day: 1.77 2.27 3.01 3.61 4.48 5.18 5.93 6.74 7.88

10-day: 1.92 2.46 3.26 3.91 4.83 5.57 6.37 7.21 8.41

20-day: 2.39 3.07 4.06 4.82 5.85 6.65 7.48 8.32 9.47

30-day: 2.8 3.61 4.77 5.66 6.86 7.78 8.74 9.72 11

45-day: 3.27 4.22 5.58 6.59 7.95 8.97 10 11.1 12.5

60-day: 3.63 4.7 6.19 7.29 8.73 9.81 10.9 12 13.4

Date/time (GMT):  Wed Feb 23 23:39:34 2022

pyRunTime:  0.0254480838776
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Appendix E

Contextual Aerial Plan
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Appendix F

Existing Conditions Topographic Map
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Appendix G

Preliminary Grading and Drainage Plan
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Appendix H

Culvert CalculationsBasin Outlet Calculations



24" Outlet Pipe
Project Description

Manning
FormulaFriction Method

DischargeSolve For

Input Data

0.013Roughness Coefficient
ft/ft0.020Channel Slope
in24.0Normal Depth
in24.0Diameter

Results

cfs31.99Discharge
ft²3.1Flow Area
ft6.3Wetted Perimeter
in6.0Hydraulic Radius
ft0.00Top Width
in22.7Critical Depth
%100.0Percent Full
ft/ft0.017Critical Slope
ft/s10.18Velocity
ft1.61Velocity Head
ft3.61Specific Energy

(N/A)Froude Number
cfs34.41Maximum Discharge
cfs31.99Discharge Full
ft/ft0.020Slope Full

SupercriticalFlow Type

GVF Input Data

in0.0Downstream Depth
ft0.0Length

0Number Of Steps

GVF Output Data

in0.0Upstream Depth
N/AProfile Description

ft0.00Profile Headloss
%0.0Average End Depth Over Rise
%100.0Normal Depth Over Rise
ft/sInfinityDownstream Velocity
ft/sInfinityUpstream Velocity
in24.0Normal Depth
in22.7Critical Depth
ft/ft0.020Channel Slope
ft/ft0.017Critical Slope

Page 1 of 127 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA  +1-203-755-1666

9/1/2022

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution
CenterUntitled1.fm8
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Appendix I

Scottsdale Road Drainage Report
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Appendix J

Watershed Delineation
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Appendix K

As- Builts for Lund Channel











Optima McDowell Mountain Village, Scottsdale, AZ
Preliminary Drainage Report

Kimley-Horn and Associates, Inc. September 2, 2022
KHA Project No. 191007011

26

Appendix L

As- Builts for One Scottsdale South Drainage Basin Improvement Plans
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Appendix M

As- Builts for Scottsdale Road Intrim Drainage Channel
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Appendix N

As- Builts for Interim Drainage Channel Report
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Appendix O

As- Builts for Interim Regional Channel Design Report
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