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1.0 INTRODUCTION

The Scottsdale Road Corridor Drainage Master Plan study area boundary was
established on the basis of contributing drainage area. The boundary comprises all of
the area that contributes runoff to the Scottsdale Road corridor above Mountain View
Road, and all of the contributing drainage area to the Berneil Ditch and the 64™ Street
Channel (Invergordon Road Channel) at their respective outfalls to the Indian Bend
Wash. The total contributing drainage area corresponding to the study boundary is 9.81
square miles.

The upper boundary of the Scottsdale Road Corridor Drainage Master Plan study area
corresponds to the stormwater detention facilities that protect the Central Arizona Project
(CAP) canal from runoff originating in the McDowell Mountains to the northeast.
Because of the high level of design used in the construction of these features, the CAP
is generally considered an effective barrier to storm runoff from the north.

The lower limit of the study is the Indian Bend Wash, a major regional watercourse that
originates in the City of Phoenix west of the study area. The Indian Bend Wash has
been improved in many phases over the past 25 or 30 years as a multi-purpose flood
control, public parks and open space and private golf course corridor. It passes through
the Town of Paradise Valley and the City of Scottsdale and outfalls to the Salt River
several miles south of the study.

The east and west limits of the study area were established on the basis of extensive
field reconnaissance and the review of topography and as-built plans. There are a total
of seven locations along the east and west boundaries of the study area where storm
runoff leaves the Scottsdale Road Corridor Drainage Master Plan study and drains to the
adjoining watersheds. The runoff that leaves the study at these locations flows to the
Indian Bend Wash and does not return to the study area. There is no runoff that enters
the study area from outside of the study boundary.

Development in the Scottsdale Road Corridor Drainage Master Plan area dates back to
the 1950’s and 1960’s consisting primarily of single-family residential homes on large
parcels in the southern part of the study area. Early residential improvements were
exposed to repeated flooding from the (then unimproved) Indian Bend Wash and its
major tributaries that had large uncontrolled drainage areas extending far north into the
McDowell Mountains. Over the years, development in the study area, along with the
associated municipal, transportation and utility improvements, steadily progressed,
generally from the south to the north.

Today, the study area is almost completely developed. Land use ranges from single and
multi-family residential to parks and open space to commercial and light industrial
parcels. The study area comprises portions of the City of Scottsdale, the Town of
Paradise Valley and the City of Phoenix. Overall, the study area is characterized
primarily as urban residential but there are significant blocks of commercial and light
industrial land use that is present. The Scottsdale Airport, with origins that date back
prior to World War 1l, occupies a sizeable portion of the northeast quadrant of the study
area.

The predominant slope and direction of flow is from north to south. Elevation ranges
from a high of approximately 1,520 feet to a low of about 1320 feet. Slopes range from

1 Stanley Consultants, Inc.
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about 1 %2 percent in the north end of the study area to about %2 percent in the south
end. Location and study boundary/vicinity maps and an aerial photograph (Figures 1, 2
and 3) depicting the Scottsdale Road Corridor Drainage Master Plan study are included
on Pages 3, 4 and 5 of this report. Exhibit 1 in Appendix D depicts the USGS
topography for the study area. The aerial photo (Figure 3) on Page 5 is also found at a
full size scale of 17 = 1000’ in Appendix D.

A number of significant regional public drainage improvements have been constructed
within the study area over the years. In addition to the public drainage improvements,
there are many private improvements that have been constructed consisting primarily of
stormwater detention basins required by local drainage ordinance. However, there are
still many specific locations in the study area that have experienced drainage and
flooding problems. These specific locations typically have either no drainage
infrastructure to protect them or the drainage infrastructure that does exist was not
designed to current standards.

The overall objectives of the Scottsdale Road Corridor Drainage Master Plan are to
evaluate and alleviate regional flooding conditions in the study’s focus area. Originally,
the focus area of the study was along the Scottsdale Road corridor from Mountain View
Road on the south to Thunderbird Road on the north, including the 71% Street Channel.
The focus has since expanded to cover a major stormwater corridor in the Town of
Paradise Valley, the Berneil Ditch.

A complete description of the study background and objectives is contained in the
Existing Conditions Analysis prepared by Stanley Consultants under separate cover.
The Existing Conditions Analysis contains extensive descriptions of the study area’s
physical character. It is recommended that the Existing Conditions Analysis be read for
a complete understanding of the Volume 1 Hydrology Analysis report.

The objective of this report is to establish baseline hydrology for existing conditions
within the study area for both the 10- and 100-year return frequency storms. This
hydrology will be used in the hydraulic evaluation of existing major drainage facilities.
Please refer to the Volume 2 Hydraulic Analysis, September 2002, prepared by Stanley
Consultants for the Flood Control District of Maricopa County (under separate cover) for
hydraulic analyses related to this study. The hydrology documented herein will also be
used as the basis for formulation and evaluation of proposed study alternatives intended
to address existing drainage and flooding problems in the study area.

2 Stanley Consultants, Inc.
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2.0 PREVIOUS HYDROLOGIC STUDIES

There have been numerous drainage studies performed over the years within the
Scottsdale Road Corridor Drainage Master Plan study area. Virtually every residential
subdivision or commercial development in the study area will likely have some level of
documentation supporting the associated drainage design. A number of drainage
studies for the smaller individual developments in the study area were collected and
reviewed in cases considered important and relevant to the study objectives. Typically,
however, historical drainage design was not investigated on a small scale for this study.
While of general interest, the drainage studies for individual developments are typically
difficult to acquire and the quality, extent and consistency of data that they would provide
was generally considered not worth the required time and effort in light of the overall
study objectives.

The Flood Insurance Study for Maricopa County was researched but no FEMA
hydrology that corresponds to the study area was found. However, there are a number
of drainage studies that were significant enough to be collected and reviewed because
they provide insight into the evolution and function of the larger more regional drainage
facilities. Some of these reports were prepared for master planned developments and
some were prepared for regional or specific drainage improvements such as storm
drains and detention basins. The following subsections summarize the more significant
reports, their objectives, their basic approach and methods and some of their hydrologic
conclusions. Please refer to the bibliography of references in Appendix C of the final
report (under separate cover) for a complete listing of all the drainage documents that
were collected for this study.

The following drainage studies were performed at different times and for different
purposes. They are not always consistent with each other in terms of their assumptions,
objectives, methodologies, approach and criteria. They represent the basis for design of
many but not all of the major drainage facilities found in the Scottsdale Road Corridor
Drainage Master Plan study area. For example, no specific hydrologic documentation
was found for the Berneil Ditch or the Mountain View Channel or for the Jackrabbit or
Crossed Arrows Park detention basins.

Please refer to the drainage sub-basin map (Figure 4) and Exhibit 2 in Appendix D that
depict the existing major drainage facilities, for the locations and physical relationships of
the drainage discussed in the following subsections. The existing major drainage
facilities shown on Exhibit 2 were based on an extensive field reconnaissance and
review of quarter section maps, as-built plans and drainage reports within the study
area. Figure 4 is also found at a full size scale of 1" = 1000’ in Appendix D.

2.1 PVSP Drainage Study (Paradise Valley, Scottsdale, Phoenix Drainage Study)

The PVSP Study was sponsored jointly by the Flood Control District of Maricopa County,
the Town of Paradise Valley, the City of Scottsdale and the City of Phoenix. It was
completed in 1978 by the combined team of Collar, Williams and White Engineering and
Water Resources Associates. It is the comprehensive but somewhat outdated
predecessor of all subsequent major drainage studies applicable to the Scottsdale Road
Corridor Drainage Master Plan study area. It encompassed the area from the Central
Arizona Project to the Indian Bend Wash and from roughly Pima Road to 56™ Street. At

6 Stanley Consultants, Inc.
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the time of the study, there were still large tracts of undeveloped desert in the study
area, especially in the northern regions.

The objective of the PVSP Study was to serve as a comprehensive conceptual planning
study, including hydrology and hydraulics, for all of the (then) future proposed regional
drainage facilities within its boundary. The study was to provide a framework for future
flood control and drainage projects in an area that was developing steadily with
residential, commercial and light industrial land uses. It was also intended to help
reduce flooding along the Berneil Ditch system, which, according to the PVSP Study,
had overflowed its banks in the past and was generally considered to be inadequate.

The PVSP Study focused on three major drainage corridors: 56" Street, 64" Street and
Scottsdale Road. The PVSP Study was the original basis for design of the Airport,
Sandpiper, Cactus and Mescal Park detention basins, all of which have since been
constructed. It acknowledged the future construction of detention basins west of 64"
Street and north of Thunderbird Road but apparently did not include them in any
planning, hydrology or hydraulics. A number of the specific features, conclusions and
recommendations from the PVSP Study have been superseded by subsequent
hydrology and design. One of the recommended features, a proposed detention basin
at Chaparral High School, was never constructed.

Hydrology for the PVSP Study considered both a short duration, high intensity “summer”
storm with a duration of one hour or less and a 6-hour Corps of Engineers “winter”
storm. Summer storms were generally considered as the basis of design for channels
and culverts while winter storms were considered applicable to the design of detention
basins. The return frequency was 100-year for both the summer and winter storms but
there was also a 2-year frequency analysis performed for the summer storm only.

Hydrology was developed for both a “with” and a “without” project condition. The
contributing area was considered to be in a fully developed future land use condition with
an estimated impervious area of 50%. SCS curve numbers (typically in the high 90’s)
were used to model the rainfall-runoff relationship for the pervious area. This approach
appears to have been applied to both the summer and winter storms. It appears that
there was no assumption that any onsite stormwater retention or detention would be
incorporated with future development.

The summer storm hydrology utilized the SCS dimensionless unit hydrograph approach
and the winter storm hydrographs were based on a Corps of Engineers’ S-curve
considered applicable to the Phoenix area. The report text indicates that hydrographs
were “determined by computer” but it is unclear what computer program was used.

The total PVSP “with project” summer storm peak inflow to the proposed Cactus Park
detention basin was approximately 2400 cfs. The “with project” 100-year discharge used
in the PVSP study for the 71 Street Channel downstream from Cholla Street was
between 1,200 and 1,300 cfs.

7 Stanley Consultants, Inc.
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2.2 Shea Scottsdale Master Plan

The Shea Scottsdale Master Plan was completed in 1985 and amended in 1987 by
Collar, Williams and White Engineers. It was the basis of drainage design for 18
contiguous parcels of land known as the “Herberger Properties” totaling 165 acres both
east and west of Scottsdale Road near Shea Boulevard. These parcels have since been
developed as commercial, office, hotel, single family and multi-family land use.

At the time of the original study, some of the regional drainage features and flow
diversions proposed in the PVSP Study had not yet been constructed. The Shea
Scottsdale Master plan makes specific reference to the PVSP Study and evaluates the
hydrologic impact to the Herberger Properties considering that not all of the upstream
regional drainage features were in place.

Much of the upper area contributing to the 71% Street Channel was undeveloped desert
at the time of the study. The Cactus Park detention basin had been constructed at the
time of the original Shea Scottsdale Master Plan. The Mescal Park detention basin was
under construction at the time of the Shea Scottsdale Master Plan Addendum but the
Cactus Road street and storm drain improvements west of Scottsdale Road including
the outfall pipe(s) from Cactus Road to the Mescal Park detention basin had not yet
been constructed.

The hydrologic analysis in the Shea Scottsdale Master Plan generally uses either the
Arizona Department of Transportation (ADOT) Rational method or the (ADOT) SCS Part
1 method for the smaller local offsite and onsite drainage areas. Both of these methods
have been replaced by revised ADOT methodology. Hydrology for the 71% Street
Channel was revised in the 1987 addendum based on HEC-1 modeling. The HEC-1
model used SCS curve numbers and SCS unit hydrograph options similar to the PVSP
study. However, the HEC-1 model used a 1-hour PH hypothetical storm which differed
from the PVSP Study and also assumed watershed conditions that existed at the time of
the study (1987) instead of the future “with project” conditions from the PVSP Study.

Rational method discharges in the Shea Scottsdale Master Plan were estimated for the
2- 10- and 100-year storms while (ADOT) SCS Part 1 and HEC-1 discharges were
estimated for the 100-year return frequency only. The 100-year HEC-1 discharges
estimated for the 71° Street Channel from Mescal Street to the Berneil Ditch were on the
order of 1,500 to 1,800 cfs.

2.3 Cactus Road Outfall Drainage Study

The Cactus Road Outfall Drainage Study was prepared for the City of Scottsdale by
BRW, Inc. in 1991. This report was the basis for the evaluation of (then) existing
condition hydrology and the alternatives for dealing with storm runoff related to the
proposed roadway and associated drainage improvements in Cactus Road west of
Scottsdale Road. Cactus Road was being improved from a two-lane section with no
curb and gutter to a five-lane section with curb and gutter.

The old two-lane road had a number of shallow dips in its profile to accommodate the
crossing of offsite drainage from the north. The new five-lane configuration required a
storm drain system to meet current design criteria. However, the shallow nature of the

8 Stanley Consultants, Inc.
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cross drainage coupled with the lack of cohesive, comprehensive downstream drainage
characteristics did not provide adequate outfall opportunities for a storm drain system.
The Cactus Road Outfall Drainage Study explored various alternatives to deal with this
situation and establish a plan to outfall both the onsite roadway drainage and the offsite
drainage from the north that would be intercepted by the proposed storm drain system.

The plan that was selected involved three outfalls for the proposed storm drain system.
The 64" Street drainage corridor provided an outfall for the drainage originating from the
west end of the project. Drainage was collected by a storm drain system that extended
both east and west in Cactus Road from 64" Street. This drainage was conveyed to the
64™ Street storm drain. The contributing area included about 1600 feet of Cactus Road
improvements west of 64" Street, including the associated offsite drainage. It also
included the drainage from Cactus Road starting about 800 feet east of 64" Street
including the adjacent offsite drainage and a portion of the flow approaching Cactus
Road from the north at 65" Place.

At the east end of the project near Scottsdale Road, the chosen storm drain outfall was
near the 71% Street alignment where there had been a shallow dip located in the old
Cactus Road profile. This location marks the upstream limit of the 71*" Street Channel
for the purposes of the Scottsdale Road Corridor Drainage Master Plan study. Drainage
from approximately 1400 feet of Cactus Road just west of Scottsdale Road, including
offsite drainage from the north, is collected by storm drain system and directed to a
concrete lined outfall channel that was constructed with the project from Cactus Road to
Sunnyside Drive, a distance of approximately 900 feet.

The third storm drain outfall involved the Mescal Park detention basin, which had been
constructed a few years earlier. Based on the existing condition hydrology prepared by
BRW, it was concluded that the Mescal Park detention basin could accommodate more
runoff than what naturally surface drained into it at the time. A total of three trunk line
outfall alignments from Cactus Road to Mescal Park had been considered. Alternatives
involving increasing the detention volume capacity of Mescal Park were also considered.

The study concluded that the Mescal Park basin could remain in its constructed
configuration. The selected storm drain and outfall plan involved collecting the drainage
from the segment of Cactus Road from just west of 70" Street to just west of 65" Place
(approximately 3100 feet), including the offsite area to the north, in two storm drain
systems that would converge from the east and west at 68" Street. These storm drains
feed a 96-inch diameter trunk line that goes south from Cactus Road along 68" Street.
This trunk line transitions to a pair of 78-inch diameter trunk lines that continue south,
then turn east at Cholla Road then south again at 68" Place where they discharge into
Mescal Park.

The three storm drain outfalls described above correspond in location to historical
drainage paths. In addition to these three locations, there were three other drainage
paths identified by BRW making a total of six locations where offsite drainage from the
north historically crossed Cactus Road. The proposed profile of Cactus Road was
designed to create low points corresponding to these six historical flow path locations.
The new storm drain in Cactus Road and each respective storm drain outfall was
designed to convey a 10-year runoff event from the reconstructed roadway and the
adjacent offsite drainage area to the north. Runoff in excess of the new storm drain
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capacity was intended to surface overflow to the south at each of the six locations, thus
maintaining the historic flow pattern.

The offsite drainage area above Cactus Road extended north to Sandpiper Park west of
68™ Street and north to Acoma Drive east of 68" Street and was bounded by Scottsdale
Road on the east. The report apparently did not consider any offsite drainage from north
of Sandpiper Park or Acoma Drive in what is now the Kierland Master Planned
Development, perhaps because it was anticipated that the future development would be
required to contain or control all of its onsite and offsite runoff. It was unclear in the
report if or how the drainage in 64" Street from north of Cactus Road, including drainage
contributing through the Jackrabbit Park, Crossed Arrows Park, Sandpiper Park and
Thunderbird Road detention basins was considered.

Discharges were estimated in the Cactus Road Outfall Study using HEC-1. Hydrograph
routing through the Mescal Park detention basin was based on elevation-storage data
derived by BRW from a field survey that they performed for the study. A 24-hour SCS
Type Il storm distribution was used along with SCS dimensionless unit hydrograph and
SCS curve number HEC-1 options. A curve number of 75 was used for all sub-basins
and an estimate of the impervious area was made for each sub-basin.

Discharges entering the 71% Street Channel at Cactus Road were estimated at 200 cfs
and 475 cfs for the 10- and 100-year storms respectively. The total combined storm
drain trunk line pipe and surface inflow at the Mescal Park detention basin was
estimated to be 799 cfs for the 100-year event with an outflow of 107 cfs. The
hydrograph that was routed through the Mescal Park detention basin was a composite of
the 10-year hydrograph from the storm drain trunk line and the 100-year surface inflow
from 68" Place.

It was concluded that all of the outflow from the Mescal basin would pass through the

outfall pipe that drains east to the 71% Street Channel. No surface overflow was
anticipated from the Mescal Park detention basin according to the analysis.

2.4 Kierland Master Planned Development

The Kierland Master Planned Development consists of approximately 700 acres of land
in the City of Phoenix mostly north of Acoma Drive and west of Scottsdale Road. The
Kierland development includes single and multi-family residential as well as commercial
and office land uses, a golf course, a small park and other open space. A significant
drainage infrastructure system was constructed in phases with the development. This
system included a series of stormwater detention basins, primarily within the golf course
and open space areas; a number of open channels and several major storm drain
systems. Although a few of the parcels within the Kierland master plan have not yet
been developed, the drainage system is essentially all constructed and was designed to
accommodate the future completely developed condition.

A master drainage report for the Kierland Development was prepared by Coe and Van
Loo Consultants in 1994, and later amended in 1995. The objective of the report was to
document the proposed drainage infrastructure system in compliance with the City of
Phoenix drainage criteria. Both (then) existing and proposed drainage conditions were
analyzed. The proposed drainage system accommodates both onsite and offsite
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drainage with detention occurring in four major regional-sized detention basins.
Drainage outfall from Kierland occurs at five historic drainage path locations: 64" Street,
Sandpiper Park, 69" Street, 71 Street and Scottsdale Road.

Overall hydrology in the Addendum to Master Drainage Report for Kierland was
analyzed using HEC-1. All models employed SCS curve number loss rate and SCS
dimensionless unit hydrograph options. Several different return frequencies were
considered. Of primary interest are the 100-year discharges for the 2- and 24-hour
storms. The 24-hour distribution that was used was the NOAA distribution (which differs
from the SCS Type |l distribution) with a point precipitation total of 4.04 inches and no
aerial reduction. There was no 6-hour storm run.

The Addendum to Master Drainage Report for Kierland concluded that the post
developed condition discharge leaving the Kierland development at all of the historical
outfalls would be less than the pre-project condition discharge. At Sandpiper Park, this
conclusion comparing pre- and post-development discharge is taken at the park’s
detention basin outfall. A surface overflow of 10 cfs from the Sandpiper Park detention
basin and 80 cfs to 69" Street below Acoma Drive would occur for the 100-year, 24-hour
storm. These discharges are based on Plate 1, shown in Appendix D, of the Addendum
to Master Drainage Report for Kierland.

2.5 Scottsdale Stormwater Master Plan and Management Program

The City of Scottsdale Stormwater Master Plan and Management Program was
submitted to the City of Scottsdale on March 18, 1996. The Plan and Program were
completed by KVL Consultants, Inc. The Plan and Program were aimed at several key
issues:

Facilitate management of the City’s Stormwater System,
Facilitate updating the master plan as conditions change,
Generate Capital Improvement Programs,

Program should stand alone on a Personal Computer,
Integrate into the City’s Geographical Information System, and
Establish the foundation for a future Stormwater Utility.

The study area encompassed the City of Scottsdale south of the Central Arizona Project
(CAP) dike. This area of Scottsdale includes various land use types, including: low
density residential, medium density residential, high density residential, commercial and
office, and open space. This area also includes several stormwater detention basins,
numerous open channels and several major storm drain systems.

The hydrology for the project was analyzed using HEC-1. A 10-year, 24-hour PH record,
hypothetical storm, was used as precipitation input data. Rainfall losses were modeled
using the SCS Curve Number (CN) approach. Runoff was computed using the
kinematic wave overland flow plane computation option. Hydraulic conveyance capacity
calculations were completed using the Manning’s equation.
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The study area was broken down into 31 major basins, each basin having numerous
sub-basins. The majority of the Scottsdale Road Corridor Drainage Master Plan study
area lies within major basin number 25. The Berneil Ditch and Mountain View Channel
are located within the Town of Paradise Valley and outside the City of Scottsdale
Stormwater Master Plan and Management Program study area. Stormwater storage
located within the Kierland Development and the Promenade Atuoplex are not reflected
in the KVL hydrologic model. Based on the KVL Conveyance Facilities data, no
recommendations were made to increase the conveyance capacity for the 71 Street
Channel. It was, however, recommended to increase the size of the Cactus Park outfall

pipe.
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3.0 APPROACH AND METHODOLOGY

The Scottsdale Road Corridor Drainage Master Plan study area watershed was modeled
using the U.S. Army Corps of Engineers HEC-1 computer program Version 4.1, June
1998. The model was used to compute hydrographs for watershed sub-basins, routing
reaches, level pool storage routing steps, combination points and diversions within the
project area.

Almost the entire watershed encompassed by the study consists of a fully developed
land use condition except for a small percentage of parcels, primarily in the north-central
part of the study area. As the remaining parcels develop, onsite stormwater detention or
retention will be incorporated as required by the City of Scottsdale. Remaining
undeveloped parcels in the City of Phoenix are primarily in the Kierland master plan
where regional stormwater detention is already in place. It is not envisioned that there
will be a significant increase or decrease in either peak discharge or runoff volume
between the present condition and the future completely developed condition. The
HEC-1 models in this study assume a fully developed future land use condition. At the
present rate of development, it is anticipated that only a short time remains before the
entire study area is completely developed.

The Flood Control District of Maricopa County (FCDMC) Drainage Design Management
System for Windows (DDMSW) computer program, Version 1.8 dated May 2001 was
used to calculate certain HEC-1 data. DDMSW is used to compile rainfall, soil, land use,
sub-basin and routing reach parameters. DDMSW calculates times of concentration and
storage coefficients for each of the sub-basins using the compiled data in accordance
with FCDMC methodology. DDMSW also facilitates the assembly and modification of
the basic HEC-1 model.

The final HEC-1 models utilize the 10- and 100-year, 6-hour precipitation pattern(s). The
Green and Ampt rainfall loss option in HEC-1 was used to calculate runoff rates for sub-
basins. Unit hydrographs were calculated using the Clark unit hydrograph method.
Hydrograph routing reaches were modeled using either kinematic wave or normal depth
storage routing options in HEC-1. Stormwater detention basins were modeled using the
Modified Puls level pool storage routing option. A computation time interval of 5 minutes
for 300 hydrograph ordinates was specified resulting in a time duration that totaled 25
hours. The computation time interval was determined by using the old SCS rule of
thumb 13% of the average time of concentration, which approximated five minutes.
Time intervals of less than and greater than five minutes were also tested with little
change in the resulting peak discharges.

A total of 33 hydrograph diversion steps were necessary to account for surface flow
splits, overflows, storm drain systems, cross drainage and detention basin inflow and
outflow at certain locations. Drainage systems in the study area have evolved over
many years. The criteria used to design these systems have not always been consistent
in this evolution and certain key documents that support past designs have not been
found.

This study was significantly challenged by the size and complexity of the area, the
history of its development and by certain limitations of basic HEC-1 capabilities. The
HEC-1 models in this study are extensively annotated at key hydrograph steps with data
and notes of explanation and assumption. Other than the rainfall input the times of
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concentration, storage coefficients and cumulative drainage areas, there is essentially
no difference between the 10-year and 100-year models.

Figure 4 on the following page shows the overall study area and sub-basin boundaries,
flow paths, routing reaches, detention basins and diversions. Figure 4 is also included at
a full size scale of 1" = 1000’ in Appendix D. HEC-1 printouts for existing conditions are
found in Appendix B. HEC-1 electronic input files and DDMSW electronic data files are
found on diskette in Appendix D.
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3.1 Rainfall Patterns

The 2- and 100-year, 6- and 24-hour point rainfall depths for the project area were
estimated from Maricopa County, Arizona isopluvial precipitation maps in the FCDMC
Hydrology Manual. Using these point rainfall depths as input data, the Bureau of
Reclamation’s Prefre software that is nested within DDMSW was used to generate a
depth-duration-frequency table for the study area. Point precipitation values were
estimated corresponding to the center of mass of the study area. Point precipitation
depth values for various durations and frequencies are shown in Table 1.0. Isopluvial
precipitation maps and the Prefre depth-duration-frequency table are provided in
Appendix A.

The muiltiple storm option in HEC-1 was used for both the 10- and 100-year storms. The
- FCDMC 6-hour rainfall distribution patterns number 1 through 5 were used to represent

the percent rainfall depths over time. This approach was used in combination with
precipitation aerial reduction coefficients for each of the five rainfall patterns based on
the FCDMC Hydrology Manual, Table 2.2. Aerial reduction coefficients are shown in
Table 2.0. The amount of contributing area in the HEC-1 model had to be adjusted
manually at numerous hydrograph combination points to properly account for the flow
split diversions found throughout the study area. The 6-hour multiple storm procedure
produces high, short duration rainfall intensities that occur over a relatively small area.
The FCDMC 6-hour rainfall distribution patterns are provided in Appendix A.

A 100-year, 24-hour model was prepared in order to compare discharges with the 100-
year, 6-hour storm at representative locations. The 24-hour model used a single SCS
Type |l rainfall distribution instead of the 6-hour patterns. The times of concentration
and storage coefficients were re-calculated by DDMSW for the 24-hour storm. All other
aspects of the 24-hour model were identical to the 6-hour model. Hydrographs were
compared at the Cactus Park detention basin (AD20B1 and LP020B), Mescal Park
detention basin (AD048 and LP048), a typical representative sub-basin (sub-basin
SB044), the flow in the Berneil Ditch immediately downstream of the 71% Street Channel
confluence (AD055C) and the total combined flow located at the Berneil Ditch outfall into
the Indian Bend Wash (AD070). In addition, the sub-basin unit discharges were
compared for each storm. Hydrograph plots for the key locations described above are
provided in Appendix A. Sub-basin unit discharge comparisons are shown in Table 3.0.

The 6-hour hydrographs were more compressed, having shorter times of concentration
and in general, larger peak discharges than the 24-hour hydrographs. However, a few
of the 24-hour model HEC-1 steps with relatively large contributing areas exhibited not
only a larger volume of runoff and longer time of concentration (as expected) but also a
slightly higher peak discharge. Surface overflow occurs at the Cactus Park detention
basin for both the 6-hour and 24-hour storms. Surface overflow of the Mescal Park
detention basin occurs for the 6-hour storm, but not the 24-hour storm.

The sub-basin unit discharges were found to be higher for the 6-hour storm than they
were for the 24-hour storm. These higher unit discharges were more representative of
unit discharges typically found for regional sub-basins having similar hydrologic
characteristics. The 6-hour multiple storm approach was chosen over the 24-hour single
storm approach because it is a more conservative reflection of the kind of storm that will
most likely result in flooding problems within the project area. This approach generally
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produced larger, more conservative peak discharges and more appropriate sub-basin
unit discharges.

Table 1.0, Point Precipitatioh Depth Values.
Point Values (in)
Duration 2-Yr 10-Yr | 100-Yr
1 Hour 0.89 1.52 2.40
6 Hour 1.20 2.03 3.20
24 Hour 1.50 2.56 4.05

Table 2.0, Aerial Reduction Coefficients

Coefficient Basin Area -

1 0.01
0.994 0.5
0.975 2.8
0.922 16
0.812 90

0.57 500
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Table 3. Sub-basin Unit Discharge Comparisons

100YR - 6HR 100YR - 24HR ADOT Indirect Metod #2 - 10YR - 6HR
15586C 15586A24 USGS Data for Arizona 15586C10
Sub- Area Q/Area Q/Area Q/Area Q/Area
basin |(sq mi) ions (cfs/sq mi) Q(cls) (cfs/sq mi) Qoo (cfS) (cfs/sq mi) G (cfs/sq mi)
SB009 | 0.060 94 1567 64 1067 186 3101 47 783
SB010 | 0.160 418 2613 286 1788 316 1975 214 1338
SB011 | 0.220 557 2532 380 1727 375 1706 286 1300
SB012 | 0.200 498 2490 339 1695 356 1782 250 1250
SB013 | 0.040 122 3050 83 2075 149 3737 65 1625
SB014 [ 0.030 71 2367 48 1600 128 4265 35 1167
SB015 | 0.250 313 2052 353 1412 402 1608 255 1020
SB016 | 0.090 214 2378 144 1600 232 2573 108 1200
SB017 [ 0.090 244 2711 168 1867 232 2573 137 1522
SB018 | 0.150 355 2367 244 1627 305 2034 179 1193
SB019 | 0.190 353 1858 242 1274 347 1825 167 879
SB0O20A | 0.060 85 1417 58 967 186 3101 39 650
SB021 | 0.140 355 2536 243 1736 294 2100 181 1293
SB022 | 0.240 508 2117 344 1433 393 1639 208 867
SB023 | 0.170 383 2253 264 1653 326 1920 176 1035
SB020B | 0.270 439 1626 299 1107 419 1652 179 663
SB025 | 0.140 326 2329 220 1571 294 2100 164 1171
SB026 | 0.440 917 2084 621 1411 546 1240 381 866
SB027 | 0.120 282 2350 195 1625 271 2254 130 1083
SB028 | 0.134 330 2463 224 1672 287 2143 174 1299
SB029 [ 0.180 444 2467 302 1678 337 1871 208 1156
SB030 | 0.100 228 2280 154 1540 245 2451 107 1070
SB031 | 0.120 271 2258 182 1517 271 2254 110 917
SB032 | 0.030 39 1300 2 833 128 4265 13 433
SB033 | 0.140 300 2143 201 1436 294 2100 128 914
SB034 | 0.180 446 2478 303 1683 337 1871 228 1267
SB035 | 0.110 246 2236 167 1518 258 2346 113 1027
SB036 | 0.130 177 1362 119 915 282 2173 66 508
SB037 | 0.210 436 2076 294 1400 366 1743 180 857
SB024 | G.110 179 1627 122 1109 258 2346 78 709
SB038 | 0.120 289 2408 198 1650 271 2254 141 1175
SB039 [ 0.030 75 2500 52 1733 128 4265 41 1367
SB040 | 0.410 845 2061 564 1376 525 1281 342 834
SB041 | 0.040 88 2200 58 1450 149 3737 38 950
SB043 | 0.080 172 2150 116 1450 217 2716 75 938
SB044 | 0.180 293 1628 201 1117 337 1871 120 667
SB045 | 0.030 49 1633 L 1100 128 4265 21 700
SB046 | 0.190 337 1774 232 1221 347 1825 140 T37
SB048 | 0.090 189 2100 127 1411 232 2573 80 889
SB049 | 0.140 378 2700 261 1864 294 2100 201 1436
SB050 | 0.040 105 2625 74 1850 149 3737 61 1625
SB051 | 0.090 228 2533 158 1756 232 2573 121 1344
SB052 | 0.170 263 1547 177 1041 326 1920 101 594
SB053 | 0.100 227 2270 154 1540 245 2451 109 1090
SB054 | 0.110 214 1945 148 1345 258 2346 105 955
SB055 | 0.053 123 2321 83 1566 174 3283 65 1226
SB057 | 0.150 413 2753 289 1927 305 2034 231 1540
SB047 | 0.190 314 1653 214 1126 347 1825 126 663
SB058 | 0.060 120 2000 80 1333 186 3101 51 850
SB059 | 0.240 371 1546 254 1058 393 1639 144 600
SB060 | 0.180 487 2706 338 1878 337 1871 265 1472
SB061A | 0.190 258 1358 176 926 347 1825 101 532
SB061B | 0.110 171 1555 115 1045 258 2346 66 600
SB061C | 0.270 589 2181 405 1500 419 1552 272 1007
SB062 | 0.340 753 2215 516 1518 475 1396 343 1009
SB063 | 0.220 454 2064 311 1414 375 1706 210 955
SB064 | 0.140 233 1664 - 159 1136 294 2100 97 693
SB065 | 0.440 888 2018 602 1368 546 1240 366 832
SB066 | 0.120 280 2333 190 1583 271 2254 129 1075
SB067A | 0.100 215 2150 - - 245 2451 89 890
SB067B | 0.090 172 1911 - - 232 2573 70 778
SB068 | 0.110 89 809 60 545 258 2346 31 282
SB069 | 0.140 161 1150 110 786 294 2100 58 414
SB070 | 0.140 219 1564 149 1064 294 2100 84 600




3.2 Soil Characteristics and Associated Rainfall Loss Rates

Sub-basin rainfall loss rates estimated for the HEC-1 model utilized the Green and Ampt
procedure and were calculated by the Maricopa County Unit Hydrograph Procedure1
(MCUHP1) nested within DDMSW. This procedure requires the following input data:
surface retention loss (lIA), volumetric moisture deficit (DTHETA), wetted front suction
(PSIF), hydraulic conductivity (XKSAT) and percent impervious (RTIMP). This data is
associated with sub-basin soil characteristics and land use and is either entered into or
calculated by DDMSW.

Soil characteristics were obtained from the Soil Survey of Aguila-Carefree Area, Parts of
Maricopa and Pinal Counties, Arizona; Soil Conservation Service; April 1986 and the
Soil Survey, Eastern Maricopa and Northern Pinal Counties Area, Arizona; Soil
Conservation Service; November 1974. Approximately 80 percent of the study area is
underlain by Gilman loam, which has a bare ground hydraulic conductivity (XKSAT) of
0.27 in/hr. Glenbar and Estrella loams make up approximately 17 percent of the study
area and have an XKSAT of 0.26 in/hr. The remaining project area is underlain by
Antho sandy loam, which has an XKSAT of 0.41 in/hr.

A bare ground XKSAT of 0.27 in/hr was used for the entire study area. The majority of
soils found in the project area are classified as loam with the aerially weighted XKSAT
being equal to 0.27 in/hr. The project area has a relatively large percent of impervious
area, which decreases the significance of the soil-related aspect of rainfall losses. Table
4.0 provides a list of soils and their associated XKSAT found within the study area.
Appendix A provides sub-basin soil characteristics entered into DDMSW. Exhibit 3 in
Appendix D shows the soil group delineation for the study area.

Table 4.0. Soils and Associated XKSAT Found Within the Study Area

Map Unit# | Soil Name | US0a SO (S‘C“’ o )| % of Total Area |  XKSAT (in./hr)
2 Antho Sandy Loam 0.25 0.03 0.41
50 Estrella Loam 1.30 0.13 0.26
55 Gilman Loam 7.86 0.80 0.27
60 Glenbar Loam 0.40 0.04 0.26

3.3 Land Use and Associated Rainfall Losses and Resistance Coefficients

Typical land use found in the project area ranges from parks and open space to light
industrial and commercial sites. Land use delineation was estimated by project area
reconnaissance and data obtained from the City of Phoenix, City of Scottsdale and the
Town of Paradise Valley. The percent of land usage for each sub-basin was estimated
by using a digital Planix 7 planimeter. The Green and Ampt rainfall loss parameters
associated with land use defaults include DTHETA, percent of vegetative cover, RTIMP
and IA.

Each land use default has an associated resistance coefficient, K, type. DDMSW land
use defaults and associated rainfall loss parameters and K, types are shown in Table
5.0. Exhibit 4 in Appendix D shows the land use delineation in and around the study
area. Sub-basin land use data is provided in Appendix A.
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Table 5.0. Land Use Defaults and Associated Rainfall Loss Parameters and K, Types
nd s DTHETA |Vegetation|RT :

D%ﬁ:: v(‘:IoI;iae Cbsciplion Condition Cc?ver (%) ("I/:;I g (in} | Ky Type

DESERT Desert Dry 30 2 0.35 Low
AIRPORT Airport Normal 10 60 0.20 | Minimal
V.L.D.R. |Very Low Density Residential| Normal 30 7 0.30 [ Minimal
L.D.R. Low Density Residential Normal 50 24 0.30 | Minimal
M.D.R. Medium Density Residential | Normal 50 45 0.25 | Minimal
M.F.R. Multiple Family Residential Normal 50 45 0.25 | Minimal
IND Industrial Normal 50 60 0.15 | Minimal
COMM Commercial Normal 50 80 0.10 | Minimal
PARK Parks, Golf Course Normal 90 2 0.20 | Minimal

VACANT LOT Vacant Lot Dry 10 2 0.10 Low
SCHOOL School Normal 30 50 0.20 | Minimal

3.4 Stormwater Detention and Retention in Non-municipal Basins

In general, stormwater detention or retention basins located within the project area on
private property were considered but not reflected in the hydrologic model. There are a
significant number of light industrial and commercial parcels in the Scottsdale Airport
area that incorporate onsite stormwater retention or detention. This currently appears to
be a viable means of managing storm runoff and its continued requirement by the City of
Scottsdale is recommended. However, only about one third of the parcels in the City of
Scottsdale that employ some form of on-site stormwater retention or detention have
drainage easements recorded over them that would help ensure their perpetual function.
But even the presence of a drainage easement does not ensure that the storage function
will be maintained properly for the hundreds of small basins that exist.

Exceptions to not reflecting private retention basins include the Kierland Master Planned
Development, the Thunderbird Industrial detention basin and the storage located in the
commercial area north of Paradise Lane between Scottsdale and Hayden Roads, most
notably in the Promenade commercial development. Kierland storage was accounted
for by incorporating level pool routing step data taken directly from the Coe and Van Loo
HEC-1 model. Retention storage for various locations north of Paradise Lane are shown
in Appendix A.

Because of the size and location of the Thunderbird Industrial detention basin, its
storage was accounted for in the HEC-1 model as a level pool routing step. Retention
basins in the Promenade commercial development and in the auto dealership parcels
north of Paradise Lane in the City of Scottsdale were concluded to be of sufficient size
and design as well as being protected by a recorded drainage easement. Therefore,
they were reflected in the HEC-1 model. This storage was accounted for in the HEC-1
model by subtracting the non-contributing area north of Paradise Lane from the total
SB010 area. However, the unit hydrograph parameters for SB010 are based on the total
area and total flow path length, including the area north of Paradise Lane.
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3.5 Sub-basin Delineation and Associated DDMSW Data

The project area was delineated into 63 sub-basins based on extensive field
reconnaissance, review of available topography and review of as-built drawings. Sub-
basin areas were measured by using a digital Planix 7 planimeter and ranged in size
from 0.03 square miles (19 acres) to 0.44 square miles (282 acres), with an average
sub-basin size of 0.15 square miles, (96 acres).

Sub-basin parameters entered into DDMSW include area, flow path length and upstream
and downstream flow path elevations.  Sub-basin unit hydrograph numeric parameters
calculated by DDMSW include the time of concentration (T;) and storage coefficient (R)
for the 2-, 5-, 10-, 25-, 50- and 100-year return periods. Sub-basin data is provided in
Appendix A.

Boundaries for sub-basins were delineated by taking into consideration flow
convergence locations, topographic relief, street flow, and major drainage facilities.
Major drainage facilities include the Berneil Ditch, 64™ Street (Invergordon Road)
Channel, and storm drain systems. Flow path lines were typically established based on
the longest representative surface flow length for each sub-basin. This path generally
followed street flow routing.

Concentration points were established at locations where flows from sub-basins,
diversions or routing steps converged. The upstream and downstream grade elevations
(USGE and DSGE) for sub-basins were estimated from USGS topographic maps, City of
Scottsdale 2-foot contour topography, as-built drawings and SCI survey data. Figure 4
in Section 3.0 (and in Appendix D) shows the sub-basin delineation, flow paths and
routing reaches. Exhibit 2 in Appendix D shows major drainage facility locations.

3.6 Sub-basin Unit Hydrograph

The HEC-1 model utilized the Clark unit hydrograph procedure. Sub-basin unit
hydrographs were calculated using MCUHP1 nested within DDMSW. The numeric
parameters necessary for generating a Clark unit hydrograph are time of concentration,
Tcand storage coefficient, R. The graphical parameter necessary for generating a Clark
unit hydrograph is the time-area relation. The time-area relation specifies the
accumulated area of the sub-basin that is contributing runoff to the outlet of the sub-
basin at any point in time. The urban time-area relationship was entered as the unit
hydrograph graphic parameter for all sub-basins. Both T. and R were calculated by
DDMSW after all necessary rainfall, soil, land use and sub-basin parameters were
entered.

3.7 Hydrograph Reach Routing

Channel routing utilized in the hydrologic model includes normal depth routing for open
channels and kinematic wave routing for storm drain pipes. The HEC-1 schematic,
Exhibit 5 in Appendix D shows HEC-1 reach routing flow paths. Channel routing
parameters reflect average representative conditions in the channel reaches. Crown
street sections were modeled using rectangular 8-point hydraulic sections having similar
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channel and conveyance properties. Channel routing parameters were estimated based
on field reconnaissance, as-built plans, topographic maps and SCI survey data.

Certain routing reaches contained both a surface flow component and a storm drain flow
component. In these cases, the choice between the normal depth and kinematic wave
routing options was generally based on the predominant of the two components, which,
in most cases was surface flow. Routing reach assumptions are noted in the HEC-1
model at each of the steps. Typical Manning’s roughness coefficients ranged from 0.013
for concrete storm drain pipes to 0.035 for open channels. Only normal depth routing
parameters were entered into DDMSW. Kinematic wave parameters are entered directly
into the HEC-1 model and not in DDMSW. No infiltration or percolation loss was
assumed to occur for any reach routing steps.

Normal depth routing hydraulic and geometric parameters entered into DDMSW include
reach length (RLNTH), slope (SEL), channel and overbank roughness coefficients
(ANCH, ANL and ANR), channel cross-section and the number of steps to be used in
the storage routing (NSTPS). The initial NSTP entry was checked against the resulting
difference in peak times between the upstream and downstream hydrographs and
adjusted where necessary as part of an iterative process. Kinematic wave routing
parameters include reach length, slope, storm drain diameter and roughness. Normal
depth and kinematic wave routing data is provided in Appendix A.

3.8 Level Pool Hydrograph Routing

Typical reservoir routing parameters include reservoir storage volume (SV), elevation
(SE) and discharge (SQ). Storage basin contour elevations and volume estimations
were generally derived from as-built and topographic drawings and SCI survey data.
Typical storage basin discharge calculations were based on assumed inlet controlled
outlet pipe hydraulics below the spillway elevation and overflow calculated above the
spillway elevation using the standard weir equation.

In all cases, the reservoir was assumed to be empty at the beginning of the storm, no
clogging was assumed to occur at the outlet and no infiltration or percolation loss was
assumed to occur within the basin. For those detention basins like Crossed Arrows and
Mescal Parks that derive a portion of their storage above natural grade by virtue of
raised earth embankments, it was assumed that overtopping did not result in failure of
the embankment.

The Cactus Park detention basin has an irregular shaped overflow spillway with a low
decorative masonry screen wall that has a significant impact on the basin overflow. To
correctly model this spillway in HEC-1, the top-of-dam (ST) and non-level top-of-dam
(SW and SE) options were also utilized.

The Cactus Park detention basin also contains a low flow bypass feature that is unique
to the detention basins found in the study area. The inflow hydrograph to the Cactus
Park detention basin was split on the basis of the pipe flowing full capacity for the low
flow bypass pipe. The portion of the flow associated with the low flow bypass was not
routed through the basin. Full flow capacity was calculated utilizing Haestad Methods’
Flow Master version 6.1.
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The presence of the low flow bypass system at Cactus Park and the location where it
ties into the basin outlet pipe indicate a potential dynamic relationship between stage,
storage and discharge. However, HEC-1 cannot deal with this dynamic so it was
disregarded.

Both the Cactus and Mescal Park detention basins have relatively long outlet pipes.
According to simple friction slope analysis for these pipes, they are operating under
outlet control for both the 10- and 100-year discharges. Therefore, their maximum
capacity is based on the discharge and associated friction slope that results in a
headwater equal to the surface overflow elevation at each basin. Reservoir routing data
is provided in Appendix A.

3.9 Diversions

There are 33 diversions in the existing conditions HEC-1 model. Seven of the diversion
locations take flow permanently out of the study area. The proportioning of flow for the
majority of diversions involving storm drains was based on the full flow capacity of the
storm drain pipe. Full flow capacity was calculated utilizing Haestad Methods’ Flow
Master version 6.1. Flow proportioning for the remaining diversions was based on
various hydraulic approaches involving overflow spillway capacity, storm drain inlet
capacity and street/open channel flow capacity. A few of the diversions were based
simply on estimates from previous reports (if the proportioning appeared reasonable) or
were purely based on field inspection using hydrologic/hydraulic judgment. For
example, from field inspection, the bifurcation works located at the 64™ Street Channel
and Mountain View Channel confluence appears to be constructed in order to split the
flow 50/50 — 50% of the flow continuing south and 50% of the flow diverted east. Notes
found in the HEC-1 model at each diversion step explain the various flow split
assumptions and approaches. Diversion calculations are provided in Appendix A.

At certain locations where diversion steps might be expected, no diversion was
incorporated in the HEC-1 model. This applies to the Berneil Ditch and the Mountain
View Channel. HEC-RAS hydraulic analysis indicates that these two channels will not
contain their estimated discharges. However, it is assumed for hydrologic purposes that
flow is contained. No diversion step that would reflect the breakout has been included in
the HEC-1 model. If flow does overtop the south or east bank of the Berneil Ditch, it
would leave the study area and flow to the Indian Bend Wash through the adjacent
residential area. Flow that overtops the Mountain View Channel will flow through the
residential area to the south. Some of this overflow would enter the Berneil Ditch and
the remaining flow would travel south, eventually joining the Indian Bend Wash.

There are also locations along the 71 Street Channel and along Scottsdale Road north
of Cholla Road where, according to hydraulic analysis, there is a strong potential for
overtopping. If overtopping occurs, flow would potentially spread to adjacent sub-basins.
This has not been reflected in the HEC-1 model as a diversion step. From a hydrologic
standpoint, it is assumed that all the flow is contained along these corridors.
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3.10 Kierland Master Drainage Report

An electronic copy of the original Coe and Van Loo 100-year, 24-hour HEC-1 model
input file for the Addendum to Master Drainage Report for Kierland was acquired directly
from Coe & Van Loo Consultants, Inc. for use in the Scottsdale Road Corridor Drainage
Master Plan existing condition HEC-1 model. This original input file is named
H1G100A.PS1 and an electronic copy of it is included on the diskette in Appendix D.

The H1G100A.PS1 HEC-1 file received from Coe and Van Loo was compared to the
most recent version of the Addendum to Master Drainage Report for Kierland on file with
the City of Phoenix. The H1G100A.PS1 model was verified to be the correct, most
current model. However, when this model is run, it produces slightly different peak
discharges than those noted on “Plate 1” from the Kierland report. A reduced copy of
the “Conceptual Master Drainage Plan”, Plate 1, from the Addendum to Master Drainage
Report for Kierland is included in Appendix D.

The original Kierland HEC-1 model was not directly incorporated into the existing
conditions HEC-1 model for various reasons. Sub-basins used in the Kierland HEC-1
model are significantly smaller in size than those used in the Scottsdale Road Corridor
existing condition HEC-1 model. In addition, the Kierland HEC-1 model utilized the SCS
curve number loss rate and SCS dimensionless unit graph options, whereas the existing
condition HEC-1 model utilized Green and Ampt loss rate and Clark unit graph options.

In order to incorporate the Kierland HEC-1 model, sub-basin areas contributing to each
detention basin were typically combined. In general, Kierland HEC-1 diversion, reach
routing and level pool routing steps were not changed when incorporated into the
existing conditions HEC-1 model although a few of the routing reach sequences were
combined to for a single step. Notes found in the existing conditions HEC-1 model
explain the Kierland HEC-1 model steps that were utilized and what modifications were
made.

Within the Kierland development there are six storage basins. Of these six basins, four
are significant enough to be modeled in the existing conditions hydrology model. In
addition, the Sandpiper Park detention basin was part of the original Kierland HEC-1
model and was incorporated as-is in the Scottsdale Road Corridor Drainage Master Plan
existing conditions hydrology model.
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4.0 EXISTING CONDITION HYDROLOGY RESULTS

Figures 5 and 6, on the following pages, display existing condition peak discharges and
peak times at various key locations throughout the study for the 10- and 100-year, 6-
hour events, respectively. Figure 6 also displays the 100-year peak discharges
estimated at various locations from the previous hydrologic studies reviewed earlier.
Table 6.0 which follows Figure 6 summarizes key data related to the level pool detention
basin routing steps for existing conditions.

Regional detention basins are modeled as level pool routing steps. Typically, private
onsite detention/retention basins are not reflected in the HEC-1 models except for the
larger basins just south of Frank Lloyd Wright Boulevard between Scottsdale Road and
the Greenway-Hayden Loop. These are protected by recorded drainage easements.
There are literally hundreds of small detention/retention basins on private property in the
Scottsdale Airpark area. Based on preliminary HEC-1 models, it was found that
discharges would be about 25% to 50% less in the area tributary to the Cactus Park
detention basin if the smaller, private basins were reflected in the hydrology.

4.1 Unit Discharges

Unit discharges for the project area and for individual sub-basins were compared with
unit discharges from regional studies. The unit discharge for the overall project area is
approximately 350 cfs/sq mi. In comparison, the unit discharge for the Indian Bend
Wash watershed upstream of Scottsdale Road is approximately 360 cfs/sq mi based on
FEMA data. This indicates fairly good agreement on an overall scale.

The 100-year, 6-hour HEC-1 model sub-basin unit discharges were compared with sub-
basin unit discharges calculated with the Arizona Department of Transportation (ADOT)
Indirect Method No. 2 — USGS Data for Arizona. The average 100-year, 6-hour HEC-1
model individual sub-basin unit discharge is equal to 2,085 cfs/sq mi. (Refer to unit
discharges presented in Table 3). In comparison, the average ADOT Indirect Method
No. 2 individual sub-basin unit discharge is equal to 2,303 cfs/sq mi. The 100-year, 6-
hour HEC-1 unit discharges were evaluated and approved by the City of Scottsdale and
the Flood Control District of Maricopa County. It should be noted that the hydrology
model does not reflect stormwater storage for the smaller private or
commercial/industrial parcels located around the Scottsdale Airpark. Reflecting this
storage would decrease the sub-basin peak and unit discharges.

4.2 Hydrology Calibration

There was a combination rain and stage gage recently installed by the Flood Control
District of Maricopa County on the Berneil Ditch just downstream from Double Tree
Ranch Road. The gage identification is Sensor ID #4688. The period of record for this
gage is too short to provide any reliable correlation or calibration of the results from the
HEC-1 model for the Scottsdale Road Corridor Drainage Master Plan study.

However, in addition to the Berneil Ditch gage, a combination rain and weather gage is
located approximately 2 mile southeast of the Scottsdale and Thunderbird Roads
intersection. The gage identification is Sensor ID #4630 and was installed in January
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1982. By utilizing precipitation data for a storm that occurred August 30", 1997 and
associated flood photographs of the upper 71* Street Channel, it was possible to
approximate a flow rate and return frequency for this particular storm.

Based on the FCDMC Rainfall Intensity-Duration-Frequency (IDF) curves for the
Phoenix Metro Area, the storm was estimated to have a return frequency between 1 and
2 years. From flood photographs it appears that the depth of flow in 71% Street, between
Cortez Street and Cholla Street, was approximately at the top-of-curb. From normal
depth calculations, this depth correlates to a flow rate of about 70 cfs. Therefore, it
appears that a storm with a 1- to 2-year return frequency and 0.5-hour duration will
produce approximately 70 cfs in the upper 71 Street Channel.

The HEC-1 estimated 10-year, 6-hour peak discharge for the upper 71% Street Channel
is 485 cfs. Factors that may affect the accuracy of estimating the upper 71 Street
Channel flow rate and storm return frequency include location of the storm relative to the
rain gage, the distance between the rain gage and 71% Street between Cortez Street and
Cholla Street, and the ability to determine the actual depth of water from the
photographs. Gage data, IDF curves, photographs and normal depth calculations are
provided in Appendix A. There are no other known data that would offer a reliable
correlation to validate the hydrology from this study.

4.3 Hydrologic Results and Historic Flooding

There does appear to be a general sense of correlation between the hydrologic results
from this study and past flood events. For example, discharges estimated in this study
for the Berneil Ditch, when coupled with the HEC-RAS backwater hydraulics for the
Berneil Ditch, indicate the potential for overflow of its south bank at locations where
overflow has occurred in recent history. In addition, discharges estimated for this study
appear to have a fairly reasonable correlation with discharges from past studies, despite
the differences in hydrologic approach and methods as summarized in the section on
“previous hydrologic studies”.

4.4 PVSP Hydrology Comparison

One observation worth noting relates to the PVSP discharges at the Cactus Park
detention basin and downstream from the basin along the 71% Street Channel corridor.
According to PVSP hydrology, the total 100-year inflow to the Cactus Park basin is
roughly 2,400 cfs. This corresponds well with the Scottsdale Road Corridor Drainage
Master Plan hydrology. The total peak outflow from the Cactus Park basin according to
PVSP hydrology is roughly 2,000 cfs with the major portion of this peak being surface
overflow. However, the PVSP 100-year discharges downstream along the 71% Street
Channel corridor are estimated at between 1,200 and 1,300 cfs. This does not seem
consistent with the outflow from the Cactus Park basin especially considering that the
Scottsdale Road Corridor Drainage Master Plan hydrology estimates a 100-year
discharge of about 1,600 to 1,800 cfs for the same reach of the 71 Street Channel
corridor.
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Table 6.0. Summary of 100- and 10-Year, 6-Hour Level Pool DPata (HEC-1 15586C.TXT and 15586C10.TXT, Respectively)

Total 6-Hr Peak

Total 6-Hr Peak

Peak Stage (ft)

Volume in Storage

Inflow (cfs) Outflow (cfs) 9l G'Hr(::::; Stage
Low Overflow Storage Volume at
HEC-1ID Basin Name Elevation . Overflow Elevation| 100-Yr| 10-Yr |100-Yr| 10-Yr |100-Yr 10-Yr 100-Yr 10-Yr
Elevation (ft)
(ft) (ac-ft)

LP019* Airport 1426.7 1432.0 33.6 1307 620 587 331 1432.1| 1429.9 33.6 16.4
LP021** | Thunderbird Industrial | 1426.0 1430.0 4.4 355 181 339 160 |1430.7| 1430.3 5.6 4.9
LP020B* Cactus 1370.0 1387.8 92.2 1823 830 749 40 1388.9| 1385.9 92.2 69.7
LPO31A Kierland #1 54.5 76.0 57.9 1142 548 108 15 75.0 69.0 50.9 16.9

LP033 Kierland #2 35.0 65.0 230.0 - 320 136 e o 42.5 40.5 25.6 17.3

LP034 Kierland #3 32.0 42.0 26.0 401 21 120 18 40.9 38.0 23.0 14.7

LP040 Kierland #4 31.0 40.0 20.6 857 341 578 116 39.7 38.1 19.1 12.1
LP041* Sandpiper 25.0 33.5 29.4 - 583 119 56 36 33.6 29.6 294 6.2
LP048* Mescal 1354.5 1363.5 38.1 713 394 338 147 |1 1363.7| 1360.6 38.1 213
LPO61* Jackrabbit 1463.0 1470.0 41.6 901 456 121 50 1470.7| 1469.0 41.6 29.4
LP062* Crossed Arrows 1432.0 1438.0 25.8 662 301 236 56 1438.3| 1437.1 25.8 18.4
LP063*A | Thunderbird Road 1412.0 1417.0 5.1 412 192 386 137 | 1417.9] 14171 51 5.4

*Basins that overflow for the 100-year, 6-hour event 604.7 390.0 232.7

ABasins that overflow for the 10-year, 6-hour event
**No outflow except by small diameter bleedoff pipe

Note: Approximate Total Volume of 100-yr, 6-hr Hydrograph at AD070 = 660 ac-ft
Note: Approximate Total Volume of 10-yr, 6-hr Hydrograph at AD070 = 340 ac-ft

Table 6.0

Summary of 100- and 10-Year, 6-Hour Level Pool Data



5.0 HYDROLOGY FOR THE RECOMMENDED ALTERNATIVE

Revisions were made to 10- and 100-year existing condition HEC-1 models,
15586C10.txt and 15586C.txt respectively, in order to reflect the recommended
alternative hydrology. The “with recommended alternative” 10- and 100-year HEC-1
models are named ALT10.txt and ALT100.txt respectively. Changes to the existing
conditions HEC-1 model included the following:

Scottsdale Road channel routing reaches, from the Scottsdale Airport outfall
channel confluence to Sweetwater Avenue (RR020A and RR020B), have been
changed from channel sections to street sections. The recommended alternative
consists of a storm drain trunk line with catch basins located in Scottsdale Road
replacing the existing channel. The proposed trunk line starts at Thunderbird
Road and connects to the existing 90-inch diameter stormdrain pipe at
Sweetwater Avenue.

The Cactus Park detention basin (LP020B) overflow spillway elevation was
raised from 1387.8 feet to 1390.0 feet and the length of the spillway was
changed in the model to reflect the concept design. The elevation-storage
relationship was not modified nor was the elevation-discharge relationship for the
primary outlet pipe.

The Mescal Park detention basin (LP048) perimeter elevation was raised by one
foot from 1363.5 feet to 1364.5 feet. Consequently the basin volume was
increased proportionately by approximately 1 acre-foot starting at the bottom of
the basin. The spillway from the concept design was reflected in the elevation-
discharge relationship in the new HEC-1 model. The elevation-discharge
relationship for the primary outlet pipe was not modified.

The upper 71% Street channel routing RR049A was changed to reflect the
recommended alternative channel section geometry and “n” value for the reach
starting at Sahuaro Drive and extending north for approximately 570 feet. The
proposed channel reach has an increased cross-section and hard lined surface.

The upper 71 Street channel routing RR037B was changed to reflect the flatter
slope north of Mescal Street for approximately 300 feet. The channel section
geometry remained unchanged.

Berneil Ditch channel routing reaches, from Scottsdale Road to the Mountain
View Channel confluence (RR055D, RR057A and RR057C), have been changed
to reflect the recommended alternative channel section and slope. The channel
section was changed to a trapezoidal section with a hardened surface and a 40-
foot bottom width. The channel slope was also reduced to a constant 0.00101
feet/feet.

Abbreviated HEC-1 printouts corresponding to the recommended alternative as well as
supporting calculations are provided in Appendix C. Figures 7 and 8 on the following
pages display recommended alternative condition peak discharges and peak times at
various key locations throughout the study for the 10- and 100-year, 6-hour events,
respectively.
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6.0 HEC-1 WARNING MESSAGES

Warning messages generated by the existing conditions HEC-1 model include:

1. “FDKRUT — NEWTON RAPHSON FAILED FIXED POINT ITERATION USED —
ITERATION = 1%

2. “WARNING - ROUTED OUTFLOW () GREATER THAN MAXIMUM OUTFLOW
() IN STORAGE-OUTFLOW TABLE”;

3. “FDKRUT WARNING TIME STEP CALCULATION FAILED TO CONVERGE.
STABILITY PROBLEMS MAY RESULT".

These warning messages are typically associated with level pool routing steps. The
specific hydrograph steps that generated these warning messages were individually
assessed and several attempts to eliminate the warning messages were conducted.
Attempts included running HEC-1 Version 4.0, changing the computation time interval,
increasing the number of hydrograph ordinates and eliminating HEC-1 JD records
associated with the largest two basin areas.

Although it was possible to eliminate some warning messages, it was not possible to
eliminate all warnings. The discharges, times of concentration and hydrographs
associated with HEC-1 steps that generated the warning messages were assessed by
the Flood Control District of Maricopa County hydrology staff and Stanley Consultants
and determined to be reasonable.

33 Stanley Consultants, Inc.
Q:\15586\Final\Hydrology\Hydro Documents\finalHY DROLOGYrev01.doc









Precipitation Data and Calculations
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Depth-Area Relation

2.3.1

Table 2.2
Depth-Area Reduction Factors
for 6-Hour Duration Rainfall

Area, Ratio to
Square Miles Point of Rainfall |
0] 1.0
1 0.987
5 0.96
10 0.94 -
20 0.91
30 0.89
40 0.87
50 0.86
100 Q.80
200 0.72
300 0.66
400 0.61
500 0.57

Use the depth-area reduction values from Figure 2.14 or Table 2.2 to correct the
6-hour point rainfall depth from the isopluvial maps (Figures 2.2 through 2.7) for
all flood studies in which the 6-hour local storm is the design rainfall criteria (see
Table 2.1).

Ifthe flood study is for the design of a retention/detention facility for a small drainage
area and the design rainfall criteria is the 100-year, 2-hour storm, then the point
rainfall depths from Figure 2.1 are not to be reduced for area. This is because local
retention/detention basins will be provided only for very small drainage areas and
the point rainfall from Figure 2.1 is representative of the equivalent uniform depth
of rainfall over the entire contributing area.

If a general storm is the accepted design rainfall criteria (as opposed to the 6-hour
local storm as defined in this manual), then the appropriate depth-area reduction
curve will need to be defined to correspond with the rainfall duration and the
temporal distribution of the general storm. Usually the general storm for use in
Maricopa County is the SCS Type II 24-hour design rainfall. Areal reductions for
point rainfall for this 24-hour storm should be performed using Table 2.1a. The data
for Table 2.1a have been taken from Figure 15 of the NWS HYDRO-40 (Zehr and
Myers, 1984). For other general storms, the depth-area reduction and temporal
distribution will need to be performed on a case-by-case basis depending on the
purpose of the study, location of the watershed, and other meteorological and
hydrological factors.

Procedure for Depth-Area Adjustment

The following procedure is to be used with the 6-hour local storm rainfall depths
(Figures 2.2 through 2.7):

1. Determine the size of the drainage area.

FTCOMC YocuMmE L JrDRoco &Y MANU AL

2-20

January 1, 1995



Raintall

Table 2.4
B 6-Hour Distributions*
g T T
(11-'1:15? Pattern 1 Pattern 2 Pattern 3 Pattern 4 % Pattern 5
0:00 0.0 0.0 0.0 0.0 0.0
0:15 0.8 0.9 1.5 2.1 2.4
0:30 1.6 1.6 2.0 3.5 4.3
0:45 2.5 2.5 - 3.0 5.1 5.9
1:00 3.3 3.4 4.8 7.1 7.8
1:15 4.1 42 6.3 8.7 9.8
1:30 5.0 5.1 7.6 10.5 +11.9
1:45 5.8 5.9 9.0 12.5 141
2:00 6.6 6.7 10.5 14.3 16.2
2:15 | 7.4 7.6 11.9 16.0 18.6
2:30 8.7 8.7 13.5 17.9 21.2
2:45 9.9 10.0 15.2 . 201 23.9
3:00 11.8 12.0 17.5 23.2 27 1
3:15 13.8 16.3 22.2 28.1 32.1
- 3:30 216 ~ 25.2 30.4 36.4 ' 40.8
3:45 37.7 45.1 47.2 50.0 51.5
4:00 83.4 69.4 . 67.0 65.8 62.7
4:15 91.1 83.7 79.6 77.3 A 73.5
4:30) 93.1 90.0 86.8 84.1 L 81.4
4:45 95.0 93.8 91.2 88.8 ; 86.4
| 5:00 96.2 95.0 94.6 927 I 907
545 97.2 96.3 96.0 94.5 93.0
5:30 98.3 97.5 97.3 96.4 95.4
5:45 99.1 98.8 98.7 98.2 97.7
6:00 100.0 - 1000 - 100.0 100.0 100.0

*Pattern represents percent Rainfall Depth.

\NOLUME _Z_ reroe GT  MANY AL
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Flood Control District of Maricopa County

15586A - Scottsdale Road Corridor Drainage Master Plan

P( ediwe. " Talst o

Rainfall Data
Page 1 11/30/01
Primary Zone Number: Latitude: 0.0 Elevation: 0
Short Duration Zone Number: Longitude: 0.0
Paint Values (in)
Duration 2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr
5 MIN 0.30 0.41 0.47 0.57 0.65 0.72
10 MIN 0.46 0.61 0.72 0.87 0.99 1.11
15 MIN 0.55 0.77 0.91 1.11 1.26 1.42
30 MIN 0.73 1.03 1.23 1.50 1.71 1.92
1 HOUR 0.89 1.27 1.52 1.87 2.14 2.40
2 HOUR 1.00 1.42 1.70 2.08 2.38 2.67
3 HOUR 1.07 1.51 1.81 2.22 2.54 2.86
6 HOUR 1.20 1.70 2.03 2.49 2.85 3.20
12 HOUR 1.35 1.92 2.30 2.82 3.22 3.63
24 HOUR 1.50 2.14 2.56 3.15 3.60 4.05
Stanley Consultants, Inc. (raindata)



100-Year, 6- and 24-Hour Hydrographs
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Cactus Park Inflow Hydrograph
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Discharge (cfs)
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Cactus Park Detention Basin Level Pool Routing
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Discharge (cfs)

AD0438
Mescal Park Inflow Hydrograph
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LP048
Mescal Park Detention Basin Level Pool Routing

400
350 -
300 -
250 -

—=—100Yr, 24hr
——100YT, 6Hr

200 -

Discharge (cfs)

150 -
100 -

0 l | J . ‘ ‘
0 250 500 750 1000 1250 1500

Time (min)




Discharge (cfs)

350

SB044 Hydrograph
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ADO055D
Total Q in Berneil Ditch at 71st St Channel Confluence
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ADO070
Total Q from Invergordon Rd Channel and Berneil Ditch in IBW
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Soils Data and Calculations



Flood Control District of Maricopa County
15586B - Scottsdale Road Corridor Drainage Master Plan

Soil Data

Page 1 9/18/02
Sub Basin  Saoil Map Unit Area Area Pct XKSAT Rock Outcrop Effective
ID Survey (%) (%) (%)
SB009 Aguila/Carefree 55 0.060 100.0 0.27
SB010 Aguila/Carefree 55 0.360 100.0 0.27
SBo011 Aguila/Carefree 55 0.220 100.0 0.27
SB012 Aguila/Carefree 55 0.200 100.0 0.27
SB013 Aguila/Carefree 55 0.040 100.0 0.27
SB014 Aguila/Carefree 55 0.030 100.0 0.27
SB015 Aguila/Carefree 55 0.250 100.0 0.27
SB016 Aguila/Carefree 55 0.090 100.0 0.27
SB017 Aguila/Carefree 55 0.090 100.0 0.27
SB018 Aguila/Carefree 55 0.150 100.0 0.27
SB019 Aguila/Carefree 55 0.190 100.0 0.27
SB020A Aguila/Carefree 55 0.060 100.0 0.27
SBo021 Aguila/Carefree 55 0.140 100.0 0.27
SB022 Aguila/Carefree 55 0.240 100.0 0.27
SB023 Aguila/Carefree 55 0.170 100.0 0.27
SB020B Aguila/Carefree 65 0.270 100.0 0.27
SB025 Aguila/Carefree 55 0.140 100.0 0.27
SB026 Aguila/Carefree 55 0.440 100.0 0.27
SB027 Aguila/Carefree 55 0.120 100.0 0.27
SB028 Aguila/Carefree 55 0.134 100.0 0.27
SB029 Aguila/Carefree 55 0.180 100.0 0.27
SB030 Aguila/Carefree 55 0.100 100.0 0.27
SB031 Aguila/Carefree 55 0.120 100.0 0.27
SB032 Aguila/Carefree 56 0.030 100.0 0.27
SB033 Aguila/Carefree 55 0.140 100.0 0.27
SB034 Aguila/Carefree 65 0.180 100.0 0.27
SB035 Aguila/Carefree 55 0.110 100.0 0.27
SB036 Aguila/Carefree 55 0.130 100.0 0.27
SB037 Aguila/Carefree 55 0.210 100.0 0.27
SB024 Aguila/Carefree 55 0.110 100.0 0.27
SB038 Aguila/Carefree 55 0.120 100.0 0.27
SB039 Aguila/Carefree 55 0.030 100.0 0.27

Joe Hydrology

* Custom Value (not default value)

(soildata)



Flood Control District of Maricopa County
155868 - Scottsdale Road Corridor Drainage Master Plan

Soil Data

Page 2 9/18/02
Sub Basin  Soil Map Unit Area Area Pct XKSAT Rock Outcrop Effective
ID Survey (%) (%) (%)
SB040 Aguila/Carefree 55 0.410 100.0 0.27
SB041 Aguila/Carefree 55 0.040 100.0 0.27
SB043 Aguila/Carefree 55 0.080 100.0 0.27
SB044 Aguila/Carefree 55 0.180 100.0 0.27
SB045 Aguila/Carefree 55 0.030 100.0 0.27
SB046 Aguila/Carefree 55 0.190 100.0 0.27
SB048 Aguila/Carefree 55 0.090 100.0 0.27
SB049 Aguila/Carefree 55 0.140 100.0 0.27
SB050 Aguila/Carefree 55 0.040 100.0 0.27
SB051 Aguila/Carefree 55 0.090 100.0 0.27
SB052 Aguila/Carefree 55 0.170 100.0 0.27
SB053 Aguila/Carefree 55 0.100 100.0 0.27
SB054 Aguila/Carefree 55 0.110 100.0 0.27
SB055 Aguila/Carefree 85 0.053 100.0 0.27
SB057 Aguila/Carefree 55 0.150 100.0 0.27
SB047 Aguila/Carefree 55 0.190 100.0 0.27
SB058 Aguila/Carefree 55 0.060 100.0 0.27
SB059 Aguila/Carefree 55 0.240 100.0 0.27
SB060 Aguila/Carefree 55 0.180 100.0 0.27
SB061A  Aguila/Carefree 55 0.190 100.0 0.27
SB061B Aguila/Carefree 55 0.110 100.0 0.27
SB061C Aguila/Carefree 55 0.270 100.0 0.27
SB062 Aguila/Carefree 55 0.340 100.0 0.27
SB063 Aguila/Carefree 55 0.220 100.0 0.27
SB064 Aguila/Carefree 55 0.140 100.0 0.27
SB065 Aguila/Carefree 55 0.440 100.0 0.27
SB066 Aguila/Carefree 55 0.120 100.0 0.27
SBO67A Aguila/Carefree 55 0.100 100.0 0.27
SB067B Aguila/Carefree 55 0.090 100.0 0.27
SB068 Aguila/Carefree 55 0.110 100.0 0.27
SB069 Aguila/Carefree 55 0.140 100.0 0.27
SB070 Aguila/Carefree 55 0.140 100.0 0.27

Joe Hydrology

* Custom Value (not default value)

(soildata)



Retention Storage for Various Places North of Paradise Lane
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R MENTS BEING CONSTRUCTED PER
() eRosMENTS B o o, T71-99).

20 100 20 0 NG :
(%) REMOVE EX. TING EXTRUDED CONCRETE CURS. 9/ AT SAERY-OF BCSTIG STORN/DRAM P, %%5 gﬁ . PRAEET b C4

® INSTALL TRENCH DRAIN PER ARCHITECTURAL DRAWINGS. SCALE DATE: 10-04-99
. SHEET 4 of 7
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CONSTRUCTION NOTES B
CONSTRycT 6"

EXTRupep CuRB - SEE CETa;
SHEET G022,

PER ARCHITECT im0y
5T OF THiS ppag SET;,
@ CONSTRuCT ZURG OPENING PER DF Tan, SHEE =
6022,
CONSTRUCT g HIGH 5 oce
FEN

S WALL/WROUGH-' fatey
- SEE ARCHITECT'S owes.
OETAILS PART of TH,

A0S & agg 0%

IS SET). .
SEE OFFsiTE PAVNG pang FOR OFrg e
IMPROVEMENTS

C (R-19 MIX, pg 64~
BAsg COURSE

ic BINDEP, kK

(R-19 MiX, pg 64-19 BiNDeg) 29
BAse COURSE,

ETE SIDEWa« THROYGY
SH Wik PAVEMENT © €
THIS Py ay SET)

SEE
TAnS,

ACCESS Gartp _

S (PART oF e

NAL DETAl s,

SLorg PROTECTION CEOWER cpy,
SYSTEY {ANCHOREg AND NFy )
son,

ARCH; ECTS

Seg
SE FLANS) 7o

SATCH Basiy PER Mac ST0. o7
E F.

TORM DRA"\' FIPE_
—_—
’(3 @wsnu 24~

——
RORCP Class 4 STORM DRAW 2.
- —_

i @msmL 30" RGRCP ¢ 555  sv-

C9 INSTALL 48~ RGRrr

@ws*'\

\

THE FROMENRSE
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.’ | : ' ] 20 100 20 40 i
X £ i
| . : SAE g FEET &E
= TS | 30" R/W | P
——__.l £ L
' i |
1 ; i
I | ] ,
: | - [ie KEY MAP P
. - ) l G \ B = N.T.S
A " PAE . |- L e
== o i e 1 o Y ~GD15 :
5 8 ZBK/SW : 1 14 3 & i a— !
g B .
= S ; i
™ ' MAJOR 12 e Nk |
= . {(FUTURE LFE=1506.50} | A : 7 : ;
i ; ; :
¥ PAD=1505.83 | ; ; | dl ! g
- i : :
Rl [N l i : = -
~ SoE— | SE 1 E
% l i _‘_:3". ‘~ Supem——|
E .,4::.‘7»:,?" 1 e e
; | 2°
o 74
N i CONSTRUCTION NGTES
N & ’ ! CONSTRUCT 6" EXTRUDED LURB — SEE DETA- il
Attt me B eagkns S 2 1 SHEET GD22. i
: CONSTRUCT 6" SINGLE CURB PER MAG STD. DTL..
)| 3 . 222, TYPE "A”.

Y
©

S | CONSTRUCT 8' HIGH BLOCK WALL/WROUGHT IPON !
FENCE. SEE ARCHITECT'S DWGS. A0.8 & AQ.9 FOR :

-
T S "
: "'—@ ; ! DETAILS (PART OF THIS SET). _ :

~— ' SEE OFFSITE PAVING PLANS FOR OFFSITE ;

3 fan S IMPROVEMENTS.
> e - e 1 CONSTRUCT DECORATIVE CONCRETE PAVEMENT. |
i g e B/ 1 SEE ARCHITECT'S DWGS. FOR DETAILS (PART CF
Wi @;- 7 TH'S SET).
: V=87.00 s (72) INSTALL 2" AC (R—19 MIX, PG 64-10 BINDER} O
g . . i i 4" AGGREGATE BASE COURSE.
L \ /_—9_“ FcOR="' ! INSTALL 37 AC (R—19 MIX, PG 64—10 BINDER] DN
§ _ > Nl . os LU ! 6" AGGREGATE BASE COURSE. 4
N i / wl INSTALL SLOPE PROTECTION GEOWEB CELLULAR 2
. § ] CONFINEMENT SYSTEM (ANCHOR-D AND INFILLED
— 2 a ¢l : l m WITH NATIVE SOIL).
I % (‘;\ Y | : msnu. 6" ABC ON 8" COMPACTED SUBGRADE.
-3, [
\Y
2 / co .
2 ) L e i STORM_DRAIN NOTES
< 0 A ; consmum CATCH BASIN PER MAG STC. DTL.
= LR [ | ' 535, TYPE F.
i U \_' 1 g ]
O T I () INSTALL 12" RGRCP CLASS Il STORM' DRAIN PIPE.
e NE i
: : \ |_.
: : /’,,?ﬁ [ »
i : INSTALL 24" RGRCP CLASS fll STORM DRAIN PIPE.
| megsol | ©
= i ’
] 89 - e /4 s ! @INSTALL 36" RGRCP CLASS Il .STORM CRAIN PIPE.
o = INV=04.40 3 : i :
= ¥ RETENTION BASIN "A 4 !
24 85 HWL=1499.00 Md ol d : 58) CONSTRUCT HEADWALL PER MAG STD. DTL. 501-1
& 83 ) B0T=1479.00 ~ o : "y* TYPE.
: Fe - ot VOLp=796,034 FT3 ik & :
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.. @2 By - s ! ROCK SIZE).
: .o e 79 73 :
= - et 81 81
SRR S .-, 83 33 ) | :
- R — 8% 85 ~RECORD DRAWING™ MEASUREMENTS AS
e &7 _ e : ER MY SUPERVISON OR AS NOTED AND
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= - \ =
- ——_ §3- s .
= / = 562" DRAINAGE ESMT. : ~ L GRADING, DRAINAGE & PAVING PLAN
7 =
THE PROMENADE
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s 1]

NOTE:
ALL ONSITE SEWER IS

PLUMBING CODE, SEE
PLUMBING PLANS.

ED MOSES : | : FF
DODGE ) : PAp

(3
P e e 2 e e e e e e ——

o ;
PRIVATE AND DESIGNED PER [ SIS /! Y _ ~

CONSTRUCT MONITORING MANHOLE E
PER M.AG. STD. DETAIL 420.

CUT INTO EXISTING SEWER AND
INSTALL 6" SEWER TAP PER 4
MAG. STD. DETAIL 440.

..... (]
1809 "

7576??

INSTALL 6 P.V.C. SEWER LINE TO
5' FROM BUILDING, SEE PLUMBING
PLANS FOR CONTINUATION. .
INSTALL CLEANOUT PER UPC. [
@ 100" o.C..

SAND AND On SEPARaTOR SEE M S
PLUMBING PLANS. 5

SAWCUT REMOVE AND REPLACE

AC. PAVEMENT PER C.0.5. STD. {§

DETAIL 2200 & 2201. ¥

v
K

)

. 3 0N
6" SECURITY WALL

37

] 1%
1

1 05,00 %t
P 04.60

Cd

3
g,
Yy e = e D

05828 £

]
RETENTION PROVIDED

BOTTOM AREA 16668 SF.
TOP AREA 26939 SF.
AVERAGE AREA - 21804 SF.
DEPTH 3
2 VOLUME - PROVIDED 65412 CF.
L
™ o RETENTION REQUIRED
) /] VOLUME REQUIRED  Q=CiA/12
ny c =08
30 / 1 =28
S A = 315906 SF.
1 :
/ Q = (0.81 X 2.82 X 315806) / 12
0 = 60133 CF.

II I '
4] CONSTRUCTION NOTES

PAVEMENT )
CONSTRUCT A.C. PAVEMENT FOR TRUCK
LANE PER DETAIL ON SHEET C4.

CONSTRUCT A.C. PAVEMENT FOR AUTO
PARKING PER DETAIL ON SHEET C4.

CONSTRUCT SINGLE CURB PER M.A.G. STD.
DETAIL 222 TYPE ‘A"

CONSTRUCT SCUPPER PER DETAIL

ON SHEET C4.

INSTALL RAISED PAVEMENT MARKER PER
C.0.S. STD. DETAIL 2363.

CONSTRUCT CH—1 DRIVEWAY ENTRANCE PER
C.0.S. STD. DETAIL 2257.

CONSTRUCT CH~2 DRIVEWAY ENTRANCE PER
C.0.S. STD. DETAIL 2257.

CONSTRUCT SIDEWALK. SEE ARCHITECTURAL
PLANS.

CONSTRUCT DOUBLE TRASH ENCLOSURE PER
C.0.S. STD. DETAIL 2147-1.

@ ADJUST VALVE BOX OR CLEANOUT TO GRADE
PER C.0.S. STD. DETAIL 2270.

CONSTRUCT 3' CURB OPENING PER DETAIL
ON SHEET C4.

CONSTRUCT CONCRETE VALLEY GUTTER PER
MAG. STD. DETALL 240.

CONSTRUCT RIP—RAP SLOPE PROTECTION
PER DETAIL ON SHEET C4.

@ SAWCUT AND REMOVE EXISTING CURB.
@ SAWCUT AND REMOVE EXISTING SIDEWALK.

WATER
@ INSTALL. 8 D.LP. WATERLINE WITH POLYWRAP.

@ INSTALL 114" BEND WIH ELECTRONIC MARKER
" PER C.0.S. SPEC. 610.4 AND RESTRAINED JOINTS.

INSTALL & V.B.&C. PER MAG.. STD. DETAIL
391-1, TYPE 'C’ WITH RESTRAINED JOINTS.
(D) mNSTALL 8X6 TEE. & VBAC, TYPE T,

& FIRE HYDRANT WITH & D.P. WATER LINE
PER MAG. STD. DETAIL 360 WITH RESTRAINED
JOINTS PER C.0.S REQUIREMENTS.

INSTALL 12°X 8 T.SV.B&C.. TYPE 'C’, PER
MAG. STD. DETAIL 340.

SAWCUT REMOVE AND REPLACE AC. PAVEMENT
PER C.0.S. DETAIL 2200 & 2201.

@ SAWCUT REMOVE AND REPLACE CONCRETE CURB
& SIDEWALK PER M.AG. STD. DETAIL 220 & 230.

INSTALL 14" WATER SERVICE PER C.C.S. STD.
DETAIL 2330. SEE LANDSCAPE PLANS FOR
METER SIZE.

() INSTALL 1%" REDUCED PRESSURE BACKFLOW
PREVENTION ASSEMBLY PER C.0.S. STD.
DETAIL 2354. SEE LANDSCAPE PLANS.

T

I_O
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15974 North 77t Strest . Scotixdale. Arizora 852601781 6GMGIT\24H
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Dote OCTOBER 28, 1998 |Job No. 40108 [sneet c5 ot 7

176-DR-97 5370-98A




TC_08. P 07.66 -
P0778 SEE SHEET C3
— o f NS MATCHUNE SEE SHEET O S A T S SR ST 1 WATCHLUNE, SEE STEET 62
! i * 5 L0832  pgyer po72e P OGTA + - a5 Ty - ——
H ::{\ K SEE SHEET CB FOR UPPERIEVEL ; o, - [PUR Ewd pan BREA 3 > ol v 5 'IJ",’—»,) T ar
| = P~ 3 : o > L0y S SR A | n
5y - I\ r--—---*--—-——"0--=--- Do \“3"‘"‘-_"“‘—_ 8—“— =i ___‘s‘.____ Z"'@' . , [ ]
. O e .5 5 8 , = S | I i
AN B N3} o %3 o RELNE ] : U | I If
. L&l g S| b g 98 ol 9 S8 _8g <8 p 4 i
& I3 é‘gl o1 raOag b bt 17 I n
g vosl. T o 5 001 ol 1, ' It ~
w- E T 080y N\ R f"’ ’ ’ I T
I - N . ~ . 1
o HESEh \p oeBy P 0694 posos @ /. |5 \posss plos1s / ’:,;; L S :: : L
. i - B .
(7> s o0 . k - J
B HaE 3 ! e i it S
s i ] & bl : ViRieS ; .,51 o I - &
%2} W 1 i r R i VARIES ot ot L J a
= i | RO & | . " 5Ly it r—- 8 ;
3} ! e & H %2 e ol | r a
w 2 A S . < L | 3
=] g L lae 3 7 s AN o
: oz i g S i S, =5 ‘
z % gg l ! EMPLOYEE PARKING lm. LOT 5 506--... zfs : ‘%'5 v i' { “ 2 :
£ G ! Js » - 5 & Ay 3‘& I . 3 = :
a o ! | BHPONE PARONG ‘ a g MEES | i 11 i a
oS © g W BPoofE T i w
‘:l | ' : = g Ll Ol ow T »n ’ ; i
2 i e S AldSl S o=l T i
iy S | w g o (2w ; = i
Y & — & il |, © |
& . E Fer) | I f
t - ok 5 4 l ot A i
! 2| Xk i,l & 1 il
o N - 2 i
{ /@ 0 nis : ' i
1 !r i ~ 1
[ e —— -
e . & T[_ g‘ i\z, “ i “i
M B i3 €3 i
\/ Sl . iy 1; o ’[l
R S T
w < u"_ w ' ; I ﬂL
wW® ==
— e — g — — — — = = —— — — ———————— . g‘ :‘,‘; . " “
L [EE——— S E— [ S—— = ! w| Lo 1 .
e N 5 SECORT WAL SEE ARCH. PLINS - g & ! j
e - - = x| L
' RW e o =
T s = —
‘- _!_ 205 }5
; .» : _ﬁ”_ 6t “ i
: S [
% “, I
! K it
= ¥ & i
=7 s
B H i
g L\
WA\
5 i\ ot
—ENS T T
& ‘ . : ~ %
PARA X . : i NS S = - : ,%‘_-_-_________-_________OI)
o
- —/';:::::::__
v 7 AR & SR Lo e
s —— ATER &
e , | L MATER & SOWER e 0
CONSTRUCTION NOTES 4 WATER . o N a;g::g ¥ zf.gg o
PAVEMENT CONSTRUCT. DOUBLE TRASH ENCLOSURE PER @ INSTALL 8" D.L.P. WATERLINE WITH POLYWRAP. 2 N8 £ i
(O T e @ gg;:w?:& zgrc.;zzr::‘;:i GUTTER PE INSTALL °X6" TEE. 6 V.B.4C.. TYPE °C 1| CONSTRUCT WONITORING MANHOLE PER eiLmEnTIO™ g
RHE FEF DEVAL BASHRET 3. MAG, STD. DETAL 240, TV CUTTER PER 6 FIRE HYDRANT WITH 6 D..P. WATER LINE M.AG. STD. DETAL -420. ASSOCIATES -
CONSTRUCT A.C. PAVEMENT FOR AUTO . PER M.AG. STD. DETAIL 360 WITH RESTRAINED . M
= "PARKING PER DETAIL ON SHEET CS. R :gJ?UzTO\;AU{)EET iﬁngr;ocumour TO GRADE. JOINTS PER C.0.S REQUIREMENTS. g{ﬂgﬁhcgs&vﬁﬁmwﬁg g&ismrosR Fro i el angi :',:, " 5
? CONSTRUCT SINGLE CURB PER M.AG. STD. o SAWCUT AND REMOVE EXISTING C (3) WSTALL 17'%8" TSV.B.AC. TYPE T, PER CONTINUATION. 374 N TP St St A BR800 SSTIM | =2
DETAIL 222 TYPE “A" EMOVE EXISTING CURSB. MAG. STD. DETAIL 340. INSTALL CLEANOUT PER U.P.C. ® 100° O.C.. TOYOTA OF SCOTTSDALE
- @ CONSTRUCT SCUPPER PER DETAIL ON SHEET C5. @ 88“?:!%%?%%. CURB OPENING PER DETAIL @ SAWCUT REMOVE AMD REPLACE A.C. PAVEMENT E Sk AND Ok SERARKTOR SEE PLUMBING PURNE. _ \ cSUE G
) : PER C.0.S. DETAIL: 2200.
@ INSTALL 12" PVC DRAIN LINE. g‘ESTTA?‘[Loﬁlpsféﬁ SLOPE PROTECTION PER @ siwcwo& REMOVE. CONCRETE SDEWALK GRADING, DAND R
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Sub-basin Related Data and Calculations



Flood Control District of Maricopa County
155868 - Scottsdale Road Corridor Drainage Master Plan

Land Use Data

9/18/02
Page 1
Sub Basin Land Use Code Area Area Pct DTHETA Vegetation RTIMP 1A Kn Kb Kb
D (%) Condition Cover (%) (%) (in) Type
SB009 COMM 0.060 100.0 Normal 50.0 80 0.10 0.020 Min 0.030
SB010 IND 0.160 44.4 Normal 50.0 60 0.15 0.030 Min 0.027
COMM 0.200 55.6 Normal 50.0 80 0.10 0.020 Min 0.027
SB011 IND 0.100 455 Normal 50.0 60 0.15 0.030 Min 0.029
COMM 0.120 54.5 Normal 50.0 80 0.10 0.020 Min 0.028
SB012 IND 0.200 100.0 Normal 50.0 60 0.15 0.030 Min 0.027
SB013 IND 0.040 100.0 Normal 50.0 60 0.15 0.030 Min 0.031
SB014 IND 0.030 100.0 Normal 50.0 60 0.15 0.030 Min 0.032
SB015 IND 0.220 88.0 Normal 50.0 60 0.15 0.030 Min 0.027
AIRPORT 0.030 12.0 Normal 10.0 60 0.20 Min 0.032
SB016 AIRPORT 0.090 100.0 Normal 10.0 60 0.20 Min 0.029
SB017 AIRPORT 0.090 100.0 Normal 10.0 60 0.20 Min 0.029
SB018 AIRPORT 0.150 100.0 Normal 10.0 60 0.20 Min 0.028
SB019 IND 0.150 78.9 Normal 50.0 60 0.15 0.030 Min 0.028
AIRPORT 0.040 211 Normal 10.0 60 0.20 Min 0.031
SB020A M.D.R. 0.020 333 Normal 50.0 45 0.25 0.050 Min 0.033
IND 0.040 66.7 Normal 50.0 60 0.15 0.030 Min 0.031
SB020B L.D.R. 0.130 48.1 Normal 50.0 24 0.30 0.050 Min 0.028
PARK 0.030 1.1 Normal 90.0 2 0.20 0.100 Min 0.032
SCHOOL 0.110 40.7 Normal 30.0 50 0.20 Min 0.028
SB021 IND 0.140 100.0 Normal 50.0 60 0.15 0.030 Min 0.028
SB022 L.D.R. 0.240 100.0 Normal 50.0 24 0.30 0.050 Min 0.026
SB023 L.D.R. 0.020 11.8 Normal 50.0 24 0.30 0.050 Min 0.033
M.D.R. 0.150 88.2 Normal 50.0 45 0.25 0.050 Min 0.028
SB024 L.D.R. 0.060 54.5 Normal 50.0 24 0.30 0.050 Min 0.030
M.D.R. 0.020 18.2 Normal 50.0 45 0.25 0.050 Min 0.033
COMM 0.030 27.3 Normal 50.0 80 0.10 0.020 Min 0.032
SB025 M.D.R. 0.050 35.7 Normal 50.0 45 0.25 0.050 Min 0.031

Joe Hydrology

* Custom Value (not default value)

(landdata)



Flood Control District of Maricopa County

15586B - Scottsdale Road Corridor Drainage Master Plan
Land Use Data

9/18/02
Page 2
Sub Basin Land Use Code Area Area Pct DTHETA Vegetation RTIMP 1A Kn Kb Kb
ID (%) Condition Cover (%) (%) (in) Type
M.F.R. 0.010 71 Normal 50.0 45 0.25 0.050 Min 0.035
COMM 0.080 57.1 Normal 50.0 80 0.10 0.020 Min 0.029
SB026 L.D.R. 0.400 90.9 Normal 50.0 24 0.30 0.050 Min 0.025
COMM 0.040 9.1 Normal 50.0 80 0.10 0.020 Min 0.031
SB027 V.LD.R. 0.030 25.0 Normal 30.0 7 0.30 0.050 Min 0.032
L.D.R. 0.090 75.0 Normal 50.0 24 0.30 0.050 Min 0.029
SB028 M.F.R. 0.004 3.0 Normal 50.0 45 0.25 Min 0.037
COMM 0.130 97.0 Normal 50.0 80 0.10 Min 0.028
SB029 M.D.R. 0.180 100.0 Normal 50.0 45 0.25 0.050 Min 0.027
SB030 M.D.R. 0.100 100.0 Normal 50.0 45 0.25 0.050 Min 0.029
SB031 M.D.R. 0.010 8.3 Normal 50.0 45 0.25 0.050 Min 0.035
PARK 0.110 91.7 Normal 90.0 2 0.20 0.100 Min 0.028
SB032 M.D.R. 0.010 333 Normal 50.0 45 0.25 0.050 Min 0.035
PARK 0.020 66.7 Normal 90.0 2 0.20 0.100 Min 0.033
SB033 COMM 0.040 28.6 Normal 50.0 80 0.10 0.020 Min 0.031
M.F.R. 0.020 14.3 Normal 50.0 45 0.25 0.050 Min 0.033
PARK 0.080 57.1 Normal 90.0 2 0.20 0.100 Min 0.029
SB034 COMM 0.160 88.9 Normal 50.0 80 0.10 0.020 Min 0.027
PARK 0.020 1.1 Normal 90.0 2 0.20 0.100 Min 0.033
SB035 M.D.R. 0.080 72.7 Normal 50.0 45 0.25 0.050 Min 0.029
M.F.R. 0.030 27.3 Normal 50.0 45 0.25 0.050 Min 0.032
SB036 L.D.R. 0.130 100.0 Normal 50.0 24 0.30 0.050 Min 0.028
SB037 V.L.D.R. 0.030 14.3 Normal 30.0 T/ 0.30 0.050 Min 0.032
L.D.R. 0.150 714 Normal 50.0 24 0.30 0.050 Min 0.028
M.F.R. 0.030 14.3 Normal 50.0 45 0.25 0.050 Min 0.032
SB038 M.D.R. 0.120 100.0 Normal 50.0 45 0.25 0.050 Min 0.028
SB039 COMM 0.010 33.3 Normal 50.0 80 0.10 0.020 Min 0.035
M.D.R. 0.020 66.7 Normal 50.0 45 0.25 0.050 Min 0.033
SB040 PARK 0.240 58.5 Normal 90.0 2 0.20 0.100 Min 0.026

Joe Hydrology

* Custom Value (not default value)

(landdata)



Flood Control District of Maricopa County
155868 - Scottsdale Road Corridor Drainage Master Plan

Land Use Data

9/18/02
Page 3
Sub Basin Land Use Code Area Area Pct DTHETA Vegetation RTIMP 1A Kn Kb Kb
ID (%) Condition Cover (%) (%) (in) Type
COMM 0.050 12.2 Normal 50.0 80 0.10 0.020 Min 0.031
M.F.R. 0.120 29.3 Normal 50.0 45 0.25 0.050 Min 0.028
SB041 M.D.R. 0.010 25.0 Normal 50.0 45 0.25 0.050 Min 0.035
SCHOOL 0.010 25.0 Normal 30.0 50 0.20 Min 0.035
PARK 0.020 50.0 Normal 90.0 2 0.20 0.100 Min 0.033
SB043 L.D.R. 0.060 75.0 Normal 50.0 24 0.30 0.050 Min 0.030
SCHOOL 0.020 25.0 Normal 30.0 50 0.20 Min 0.033
SB044 L.D.R. 0.120 66.7 Normal 50.0 24 0.30 0.050 Min 0.028
M.D.R. 0.060 333 Normal 50.0 45 0.25 0.050 Min 0.030
SB045 L.D.R. 0.010 33.3 Normal 50.0 24 0.30 0.050 Min 0.035
M.D.R. 0.020 66.7 Normal 50.0 45 0.25 0.050 Min 0.033
SB046 L.D.R. 0.110 57.9 Normal 50.0 24 0.30 0.050 Min 0.028
M.D.R. 0.080 421 Normal 50.0 45 0.25 0.050 Min 0.029
SB047 L.D.R. 0.160 84.2 Normal 50.0 24 0.30 0.050 Min 0.027
SCHOOL 0.030 15.8 Normal 30.0 50 0.20 Min 0.032
SB048 L.D.R. 0.080 88.9 Normal 50.0 24 0.30 0.050 Min 0.029
PARK 0.010 111 Normal 90.0 2 0.20 0.100 Min 0.035
SB049 COMM 0.100 71.4 Normal 50.0 80 0.10 0.020 Min 0.029
M.F.R. 0.040 28.6 Normal 50.0 45 0.25 0.050 Min 0.031
SB050 COMM 0.040 100.0 Normal 50.0 80 0.10 0.020 Min 0.031
SB051 M.F.R. 0.040 44.4 Normal 50.0 45 0.25 0.050 Min 0.031
COMM 0.050 55.6 Normal 50.0 80 0.10 0.020 Min 0.031
SB052 L.D.R. 0.150 88.2 Normal 50.0 24 0.30 0.050 Min 0.028
M.D.R. 0.020 11.8 Normal 50.0 45 0.25 0.050 Min 0.033
SB053 L.D.R. 0.050 50.0 Normal 50.0 24 0.30 0.050 Min 0.031
COMM 0.050 50.0 Normal 50.0 80 0.10 0.020 Min 0.031
SB054 M.D.R. 0.040 36.4 Normal 50.0 45 0.25 0.050 Min 0.031
M.F.R. 0.020 18.2 Normal 50.0 45 0.25 0.050 Min 0.033
COMM 0.050 45.5 Normal 50.0 80 0.10 0.020 Min 0.031

Joe Hydrology
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Sub Basin Land Use Code Area Area Pct DTHETA Vegetation RTIMP 1A Kn Kb Kb
ID (%) Condition Cover (%) (%) (in) Type
SB055 M.F.R. 0.003 5.7 Normal 50.0 45 0.25 0.050 Min 0.038
COMM 0.050 94.3 Normal 50.0 80 0.10 0.020 Min 0.031
SB057 M.F.R. 0.040 26.7 Normal 50.0 45 0.25 0.050 Min 0.031
COMM 0.050 33.3 Normal 50.0 80 0.10 0.020 Min 0.031
SCHOOL 0.060 40.0 Normal 30.0 50 0.20 Min 0.030
SB058 LD.R. 0.060 100.0 Normal 50.0 24 0.30 0.050 Min 0.030
SB059 LD.R. 0.230 95.8 Normal 50.0 24 0.30 0.050 Min 0.026
SCHOOL 0.010 4.2 Normal 30.0 50 0.20 Min 0.035
SB060 LD.R. 0.020 1.1 Normal 50.0 24 0.30 0.050 Min 0.033
COMM 0.160 88.9 Normal 50.0 80 0.10 0.020 Min 0.027
SBO061A L.D.R. 0.100 52.6 Normal 50.0 24 0.30 0.050 Min 0.029
M.D.R. 0.060 31.6 Normal 50.0 45 0.25 0.050 Min 0.030
M.F.R. 0.020 10.5 Normal 50.0 45 0.25 0.050 Min 0.033
PARK 0.010 53 Normal 90.0 2 0.20 0.100 Min 0.035
SB061B V.LD.R. 0.010 9.1 Normal 30.0 7 0.30 0.050 Min 0.035
LD.R. 0.100 90.9 Normal 50.0 24 0.30 0.050 Min 0.029
SB061C M.D.R. 0.220 81.5 Normal 50.0 45 0.25 0.050 Min 0.027
COMM 0.020 7.4 Normal 50.0 80 0.10 0.020 Min 0.033
PARK 0.010 37 Normal 90.0 2 0.20 0.100 Min 0.035
SCHOOL 0.020 7.4 Normal 30.0 50 0.20 Min 0.033
SB062 M.D.R. 0.290 85.3 Normal 50.0 45 0.25 0.050 Min 0.026
CcoMM 0.020 5.9 Normal 50.0 80 0.10 0.020 Min 0.033
PARK 0.030 8.8 Normal 90.0 2 0.20 0.100 Min 0.032
SB063 M.D.R. 0.210 95.5 Normal 50.0 45 0.25 0.050 Min 0.027
COMM 0.010 45 Normal 50.0 80 0.10 0.020 Min 0.035
SB064 L.D.R. 0.050 35.7 Normal 50.0 24 0.30 0.050 Min 0.031
M.D.R. 0.080 571 Normal 50.0 45 0.25 0.050 Min 0.029
PARK 0.010 71 Normal 90.0 2 0.20 0.100 Min 0.035
SB065 L.D.R. 0.350 79.5 Normal 50.0 24 0.30 0.050 Min 0.025
M.D.R. 0.080 18.2 Normal 50.0 45 0.25 0.050 Min 0.029
SCHOOL 0.010 23 Normal 30.0 50 0.20 Min 0.035

Joe Hydrology
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Sub Basin Land Use Code Area Area Pct DTHETA Vegetation RTIMP 1A Kn Kb Kb
ID (%) Condition Cover (%) (%) (in) Type
SB066 L.D.R. 0.080 66.7 Normal 50.0 24 0.30 0.050 Min 0.029
COMM 0.020 16.7 Normal 50.0 80 0.10 0.020 Min 0.033
SCHOOL 0.020 16.7 Normal 30.0 50 0.20 Min 0.033
SBO067A L.D.R. 0.100 100.0 Normal 50.0 24 0.30 0.050 Min 0.029
SB067B L.D.R. 0.090 100.0 Normal 50.0 24 0.30 0.050 Min 0.029
SB068 L.D.R. 0.110 100.0 Normal 50.0 24 0.30 0.050 Min 0.028
SB069 L.D.R. 0.140 100.0 Normal 50.0 24 0.30 0.050 Min 0.028
SB070 L.D.R. 0.140 100.0 Normal 50.0 24 0.30 0.050 Min 0.028

Joe Hydrology

* Custom Value (not default value)

(landdata)
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Sub Basin Parameters Rainfall Losses Return Period (Years)

Sub Basin Area Length Slope Adj Time-Area Kb IA DTHETA PSIF  XKSAT RTIMP 2 5 10 25 50 100

ID (sq (mi) (f/mi) Slope (in) (in) (in/hr) (%)
mi)

SB009 0.06 0.49 4.1 4.1 Urban 0.030 0.10 0.25 4.65 0.38 80 Tc (hrs 0.88 0.73 065 0.58 0.54 0.50

R (hrs) 091 073 065 057 0.52 0.49

SB010 0.36 0.91 319 319 Urban 0.027 0.12 0.25 4.65 0.38 71 Tc (hrs 055 044 040 035 0.33 0.31

R (hrs) 031 025 022 0.19 0.18 0.17

SB0O11 0.22 0.81 333 333 Urban 0.028 0.12 0.25 4.65 0.38 71 Tc (hrs 0.51 0.41 0.37 0.33 0.31 0.29

R (hrs) 035 028 025 0.22 0.20 0.19

SB012 0.20 0.85 43.5 435 Urban 0.027 0.15 0.25 4.65 0.38 60 Tc (hrs 048 038 034 0.30 0.28 0.26

R (hrs) 0.36 028 025 022 0.20 0.19

SB013 0.04 0.30 50.0 50.0 Urban 0.031 0.15 0.25 4.65 0.38 60 Tc (hrs 025 0.21 0.19 0.18 0.17 0.16

R (hrs) 019 0.16 0.14 0.13 0.12 0.1

SB014 0.03 0.28 10.7 107 Urban 0.032 0.15 0.25 4.65 0.38 60 Tc (hrs 046 037 033 0.29 027 0.25

R (hrs) 042 0.32 029 0.25 0.23 0.22

SB015 0.25 117 444 444 Urban 0.028 0.16 0.25 4.65 0.37 60 Tc (hrs 062 048 043 - 0.38 0.35 0.33

R (hrs) 0.54 0.41 037 0.32 029 0.27

SB016 0.09 0.66 36.4 364 Urban 0.029 0.20 0.25 4.65 0.27 60 Tc (hrs 045 036 032 0.29 027 0.25

R (hrs) 0.43 034 030 0.26 024 0.23

SB017 0.09 0.55 56.4 56.4 Urban 0.029 0.20 0.25 4.65 0.27 60 Tc (hrs 033 026 024 022 0.21 020

R (hrs) 0.27 0.21 0.19 0.17 0.16 0.15

SB018 0.15 0.68 221 2241 Urban 0.028 0.20 0.25 4.65 0.27 60 Tc (hrs 056 044 040 035 0.33 0.30

R (hrs) 042 032 029 025 0.23 0.21

SB019 0.19 1.17 39.3 393 Urban 0.029 0.16 0.25 4.65 0.36 60 Tc (hrs 1.57 052 047 041 0.38 0.35

R (hrs) 1.78 052 046 041 0.37 0.34

SB020A 0.06 1.00 420 420 Urban 0.032 0.18 0.25 4.65 0.38 55 Tc (hrs 065 050 045 0.39 0.36 0.34

R (hrs) 113 085 075 064 0.59 0.55

SB020B 0.27 1.31 359 359 Urban 0.028 0.25 0.25 4.65 0.37 32 Tc (hrs 092 066 057 048 1.58 0.40

Joe Hydrology * Non default value (subbasn1)
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Sub Basin Parameters Rainfall Losses Return Period (Years)
Sub Basin Area Length Slope Adj Time-Area Kb IA DTHETA PSIF XKSAT RTIMP 2 5 10 25 50 100
ID (sq (mi) (f/mi) Slope (in) (in) (in/hr) (%)
mi)
R (hrs) 0.88 0.61 0.52 043 160 0.35
SB021 0.14 0.68 38.2 38.2 Urban 0.028 0.15 0.25 4.65 0.38 60 Tc (hrs 045 036 032 0.28 026 0.25
R (hrs) 034 027 024 0.21 0.19 0.18
SB022 0.24 0.81 259 259 Urban 0.026 0.30 0.25 4.65 0.38 24 Tc (hrs 080 054 046 0.38 0.35 0.32
R (hrs) 0.55 035 030 0.24 0.22 0.20
SB023 0.17 0.66 227 227 Urban 0.029 0.26 0.25 4.65 0.38 43 Tc (hrs 065 048 043 0.36 0.33 0.31
R (hrs) 045 032 028 0.24 0.22 0.20
SB024 0.11 0.95 33.7 337 Urban 0.031 0.24 0.25 4.65 0.38 43 Tc (hrs 0.74 055 048 042 0.38 0.35
R (hrs) 0.89 064 055 047 0.43 0.40
SB025 0.14 0.80 413 413 Urban 0.030 0.16 0.25 4.65 0.38 65 Tc (hrs 050 040 036 0.32 0.30 0.28
R (hrs) 044 034 030 027 0.25 0.23
SB026 0.44 1.12 339 339 Urban 0.026 0.28 0.25 4.65 0.38 29 Tc (hrs 0.84 059 050 043 0.38 0.35
R (hrs) 0.53 036 030 0.25 0.22 0.20
SB027 0.12 0.61 541 541 Urban 0.030 0.30 0.25 4.65 0.36 20 Tc (hrs 054 035 030 025 024 0.23
R (hrs) 042 026 022 0.18 0.17 0.16
SB028 0.13 0.74 33.8 338 Urban 0.028 0.10 0.25 4.65 0.38 79 Tc (hrs 046 038 034 0.31 028 0.27
R (hrs) 0.38 0.31 0.28 0.25 0.23 0.22
SB029 0.18 0.70 329 329 Urban 0.027 0.25 0.25 4.65 0.38 45 Tc (hrs 054 040 035 0.30 0.28 0.26
R (hrs) 0.37 0.27 023 0.20 0.18 0.17
SB030 0.10 0.68 441 441 Urban 0.029 0.25 0.25 4.65 0.38 45 Tc (hrs 049 037 032 0.28 026 0.25
R (hrs) 046 033 029 0.25 022 0.21
SB031 0.12 0.47 319 319 Urban 0.029 0.20 0.25 4.65 0.50 6 Tc (hrs 0.78 0.41 0.33 0.27 025 0.23
R (hrs) 051 025 020 0.16 0.14 0.13
SB032 0.03 0.38 7.9 7.9 Urban 0.034 0.22 0.25 4.65 0.47 16 Tc (hrs 113 070 059 049 043 0.39

R (hrs) 1.44 0.85 0.70 057 049 045

Joe Hydrology * Non default value (subbasn1)
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Sub Basin Parameters Rainfall Losses Return Period (Years)
Sub Basin Area Length Slope Adj Time-Area Kb IA DTHETA PSIF XKSAT RTIMP 2 5 10 25 50 100
ID (sq (mi) (ft/mi) Slope (in) (in) (in/hr) (%)
mi)
SB033 0.14 0.61 246 246 Urban 0.030 0.18 0.25 4.65 0.46 30 Tc (hrs 070 048 042 035 0.32 0.30
R (hrs) 0.51 0.34 0.29 024 0.22 0.20
SB034 0.18 0.80 350 350 Urban 0.028 0.11 0.25 4.65 0.39 71 Tc (hrs 050 040 036 0.32 0.30 0.28
R (hrs) 0.38 0.30 0.27 0.23 0.22 0.20
SB035 0.11 0.59 237 237 Urban 0.030 0.25 0.25 4.65 0.38 45 Tc (hrs 059 044 039 0.34 0.31 0.29
R (hrs) 0.48 0.35 0.30 0.26 0.23 0.21
SB036 0.13 1.14 325 325 Urban 0.028 0.30 0.25 4.65 0.38 24 Tc (hrs 0.98 0.66 0.56 047 042 0.39
R (hrs) 128 0.83 0.70 057 0.50 0.46
SB037 0.21 0.80 30.0 30.0 Urban 0.029 0.29 0.25 4.65 0.37 25 Tc (hrs 0.79 0.53 0.45 0.38 035 0.32
R (hrs) 0.58 0.38 0.31 0.26 0.23 0.21
SB038 0.12 0.68 471 471 Urban 0.028 0.25 0.25 4.65 0.38 45 Tc (hrs 046 035 030 0.27 025 0.23
R (hrs) 0.39 0.28 024 021 0.19 0.18
SB039 0.03 0.34 441 441 Urban 0.034 0.20 0.25 4.65 0.38 57 Tc (hrs 0.31 0.25 0.23 0.21 0.20 0.19
R (hrs) 0.32 0.24 0.22 0.20 0.19 0.18
SB040 0.41 1.04 356 356 Urban 0.027 0.20 0.25 4.65 0.46 24 Tc (hrs 0.87 0.58 0.50 0.42 0.38 0.35
R (hrs) 0.54 0.35 029 024 0.21 0.20
SB041 0.04 0.31 16.1 16.1 Urban 0.034 0.21 0.25 4.65 0.43 25 Tc (hrs 0.59 0.40 0.35 0.29 0.27 0.25
R (hrs) 0.51 0.33 0.28 0.23 0.21 0.20
SB043 0.08 0.49 204 204 Urban 0.031 0.28 0.25 4.65 0.36 31 Tc (hrs 064 045 039 0.33 0.30 0.28
R (hrs) 0.54 0.36 0.31 0.26 0.24 0.22
SB044 0.18 1.10 355 355 Urban 0.029 0.28 0.25 4.65 0.38 31 Tc (hrs 0.86 0.61 0.52 0.44 0.40 0.37
R (hrs) 0.90 0.61 0.52 043 0.38 0.35
SB045 0.03 0.50 240 240 Urban 0.034 0.27 0.25 4.65 0.38 38 Tc (hrs 061 044 039 033 0.30 0.28
R (hrs) 091 063 0.55 046 0.42 0.39
SB046 0.19 1.06 377 377 Urban 0.028 0.28 0.25 4.65 0.38 33 Tc (hrs 0.78 055 048 041 0.37 0.34

Joe Hydrology * Non default value (subbasn1)
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Sub Basin Parameters Rainfall Losses Return Period (Years)
Sub Basin Area Length Slope Adj Time-Area Kb IA DTHETA PSIF XKSAT RTIMP 2 5 10 25 50 100
ID (sq (mi) (f/mi) Slope (in) (in) (in/hr) (%)
mi)
R (hrs) 0.76 0.52 0.44 037 0.33 0.30
SB047 0.19 1.08 324 324 Urban 0.028 0.28 0.25 4.65 0.37 28 Tc (hrs 088 062 053 045 0.40 0.37
R (hrs) 0.88 0.59 0.50 0.41 0.37 0.34
SB048 0.09 0.68 544 54.4 Urban 0.030 0.29 0.25 4.65 0.39 22 Tc (hrs 0.58 0.38 0.32 0.27 0.25 0.24
R (hrs) 0.59 0.37 0.30 0.25 0.23 0.22
SB049 0.14 0.52 23.1 23.1 ‘Urban 0.030 0.14 0.25 4.65 0.38 70 Tc (hrs 0.47 0.38 0.34 0.30 0.28 0.26
R (hrs) 0.29 0.23 0.20 0.18 0.16 0.15
SB050 0.04 0.34 235 235 Urban 0.031 0.10 0.25 4.65 0.38 80 Tc (hrs 0.34 0.28 0.25 0.23 022 0.21
R (hrs) 0.30 0.24 0.21  0.19 0.18 0.18
SB051 0.09 0.55 382 382 Urban 0.031 0.17 0.25 4.65 0.38 64 Tc (hrs 042 033 030 0.26 025 0.23
R (hrs) 0.34 0.26 023 0.21 0.19 0.18
SB052 0.17 1.04 288 288 Urban 0.029 0.29 0.25 4.65 0.38 26 Tc (hrs 096 066 057 048 0.43 0.39
R (hrs) 1.00 0.66 0.56 0.46 0.41 0.37
SB053 0.10 0.61 295 295 Urban 0.031 0.20 0.25 4.65 0.38 52 Tc (hrs 0.53 0.41 0.36 0.32 0.29 0.28
R (hrs) 046 0.35 0.30 0.26 0.24 0.22
SB054 0.11 0.74 243 243 Urban 0.031 0.18 0.25 4.65 0.38 61 Tc (hrs 063 049 044 0.39 0.36 0.34
R (hrs) 0.61 047 0.41 0.36 0.33 0.31
SB055 0.05 0.55 345 345 Urban 0.031 0.11 0.25 4.65 0.38 78 Tc (hrs 040 033 030 0.27 025 0.24
R (hrs) 045 0.36 0.32 0.29 026 0.25
SB057 0.15 0.55 455 455 Urban 0.031 0.18 0.25 4.65 0.36 59 Tc (hrs 0.40 0.31 0.28 0.25 023 0.22
R (hrs) 0.24 0.18 0.16 0.14 0.13 0.13
SB058 0.06 0.57 36.8 36.8 Urban 0.030 0.30 0.25 4.65 0.38 24 Tc (hrs 059 039 034 0.28 0.26 025
R (hrs) 0.66 042 035 0.29 0.26 0.25
SB059 0.23 1.12 26.8 26.8 Urban 0.026 0.30 0.25 4.65 0.38 25 Tc (hrs 098 067 057 048 1.58 0.40

R (hrs) 091 060 050 041 155 0.34

Joe Hydrology * Non default value (subbasn1)
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Sub Basin Parameters Rainfall Losses Return Period (Years)

Sub Basin Area Length Slope Adj Time-Area Kb IA DTHETA PSIF XKSAT RTIMP 2 5 10 25 50 100

ID (sq (mi) (ft/mi) Slope (im) (in) (in/hr) (%)
mi)

SB060 0.18 0.68 353 353 Urban 0.028 0.12 0.25 4.65 0.38 74 Tc (hrs 044 035 032 0.29 0.27 0.25

R (hrs) 029 0.23 0.21 0.18 0.17 0.16

SBO61A 0.19 1.31 344 344 Urban 0.030 0.27 0.25 4.65 0.39 32 Tc (hrs 1.00 072 062 053 047 043

R (hrs) 1.18 0.82 0.69 0.58 0.51 0.47

SB061B 0.11 1.00 450 450 Urban 0.030 0.30 0.25 4.65 0.37 22 Tc (hrs 0.83 055 046 0.39 0.35 0.33

R (hrs) 1.05 0.67 0.55 0.46 041 0.37

SB061C 0.27 1.04 43.3 433 Urban 0.028 0.23 0.25 4.65 0.38 46 Tc (hrs 0.64 048 043 0.37 0.34 0.31

R (hrs) 049 0.36 0.31 0.27 0.24 0.22

SB062 0.34 1.08 4.7 417 Urban 0.027 0.24 0.25 4.65 0.39 43 Tc (hrs 067 050 044 0.38 0.35 0.32

R (hrs) 0.47 0.33 029 0.25 0.22 0.21

SB063 0.22 0.91 275 275 Urban 0.027 0.24 0.25 4.65 0.38 47 Tc (hrs 069 052 045 040 0.36 0.34

R (hrs) 0.54 0.39 0.34 0.29 0.26 0.24

SB064 0.14 1.00 38.0 38.0 Urban 0.030 0.26 0.25 4.65 0.39 34 Tc (hrs 0.78 055 048 041 0.37 0.35

R (hrs) 0.86 0.59 0.50 042 0.38 0.35

SB065 0.44 1.14 333 333 Urban 0.026 0.29 0.25 465 0.38 28 Tc (hrs 0.87 060 052 044 0.39 0.36

R (hrs) 056 038 032 0.26 0.23 0.21

SB066 0.12 0.61 328 328 Urban 0.030 0.25 0.25 4.65 0.37 38 Tc (hrs 0.55 040 035 0.30 0.28 0.26

R (hrs) 043 0.31 0.26 0.22 0.20 0.19

SBO67A 0.10 0.53 20.8 20.8 Urban 0.029 0.30 0.25 4.65 0.38 24 Tc (hrs 071 047 040 0.34 0.30 0.28

R (hrs) 0.56 0.36 0.30 0.25 022 0.20

SB067B 0.09 0.63 254 254 Urban 0.029 0.30 0.25 4.65 0.38 24 Tc (hrs 073 049 042 0.35 0.32 0.29

R (hrs) 0.72 0.46 0.38 0.32 0.28 0.26

SB068 0.11 1.20 11.7 117 Urban 0.028 0.30 0.25 4.65 0.38 24 Tc (hrs 150 110 094 0.79 0.70 0.63

R (hrs) 236 1.68 140 1.16 1.01 0.91

SB069 0.14 1.20 225 225 Urban 0.028 0.30 0.25 4.65 0.38 24 Tc (hrs 1.20 0.81 0.70 0.58 0.52 047

Joe Hydrology * Non default value (subbasn1)
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Sub Basin Parameters Rainfall Losses Return Period (Years)
Sub Basin Area Length Slope Adj Time-Area Kb IA DTHETA PSIF XKSAT RTIMP 2 5 10 25 50 100
ID (sq (mi) (fYmi) Slope (in) (in) (in/hr) (%)
mi)
R (hrs) 1.61 1.04 0.88 0.72 0.63 0.57
SB070 0.14 0.93 255 255 Urban 0.028 0.30 0.25 4.65 0.38 24 Tc (hrs 0.94 0.63 0.54 045 0.40 0.38
R (hrs) 1.00 0.65 0.54 045 0.39 0.36

Joe Hydrology * Non default value

(subbasn1)
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Scottsdale Road Corridor DMP

Kinematic Wave Routing Reaches

Routing Reach | Length (ft) | Slope (ft/ft) | Roughness | Diameter (ft) | Box Dim. (ft x ft)
RRO11A 2400 0.0016 0.013 4 -
RRO12A 2000 0.0122 0.013 3 -

R1217 3200 0.006 0.013 3 .
RR020C 1480 0.006 0.013 7.5 -
RR2427 3500 0.007 0.013 5 -

RR034 1200 0.01 0.012 3.5
RR024F 900 0.0015 0.013 - 1-6x5
RR4446 1110 0.0026 0.013 5 -
RR3646 580 0.0026 0.013 5.5 -
RRO47A 1500 0.004 0.013 8 -
RR4748 2300 0.003 0.013 8.5 -
RR037D 1400 0.001 0.013 5 -
RR049C 580 0.005 0.013 4 -
RR053B 1300 0.004 0.013 - 1-8x3
RR054B 1600 0.0066 0.013 - 1-10x3
RR061C 1600 0.005 0.013 5 -

SCI #15586
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Routing Data - Normal Depth

9/18/02
RS Card RC Card RX and RY Cards

Basin Reach NSTPS ANL ANCH ANR RLNTH SEL ELMAX 1 2 LB 4 5 RB 7 8
ID (fy  (ff)

01 RRO0O10 4 0.025 0.016 0.025 3300 0.0090 Sta 0.0 0.1 10.0 10.1 79.0 79.1 89.0 89.1

Elev 103.0 100.5 100.5 100.3 100.3 100.5 1005 103.0

01 RR013 1 0.025 0.016 0.025 1250 0.0020 Sta 0.0 5.0 51 26.0 46.9 47.0 52.0 52.1

A Elev  100.0 100.5 100.0 100.5 101.0 101.5 101.5 105.0

01 RR013 1 0.025 0.016 0.025 550 0.0090 Sta 0.0 0.1 5.0 51 449 45.0 50.0 50.1

B Elev 103.0 100.5 100.5 100.1 100.1 100.5 100.5 103.0

01 RR0O11 1 0.030 0.030 0.030 500 0.0050 Sta 0.0 0.1 10.0 22.0 52.0 64.0 74.0 74 .1

B Elev 105.0 102.0 102.0 100.0 100.0 102.0 102.0 105.0

01 RR014 1 0.025 0.016 0.025 1500 0.0020 Sta 0.0 0.1 7.0 74 48.9 49.0 54.0 54.1

Elev  105.0 102.0 100.5 100.0 101.0 101.5 101.5 105.0

01 RR017 3 0.025 0.025 0.025 2400 0.0120 Sta 0.0 0.1 25.0 50.0 100.0 150.0 299.9 300.0

Elev  455.0 4515 4515 451.5 451.5 4515 4515 455.0

01 RRO018 6 0.025 0.025 0.025 3400 0.0100 Sta 0.0 0.1 25.0 50.0 100.0 150.0 299.9 300.0

Elev 455.0 4515 4515 451.5 451.5 4515 4515 455.0

01 RRO15 1 0.025 0.016 0.025 4150 0.0110 Sta 0.0 0.1 10.5 10.6 98.5 98.6 103.5 103.6

B Elev  103.0 100.5 100.5 100.3 100.3 100.5 100.5 103.0

01 RR020 1 0.030 0.018 0.016 700 0.0100 Sta 0.0 0.1 21.8 46.7 77.2 95.9 204.9 205.0

A Elev 430.0 425.0 4243 419.8 419.7 4248 42438 430.0

01 RR020 1 0.030 0.018 0.016 1400 0.0050 Sta 0.0 0.1 14.0 18.0 35.5 41.0 128.0 128.1

B Elev 105.0 103.5 103.0 100.5 100.5 103.3 103.3 105.0

01 RR022 2 0.030 0.030 0.016 2800 0.0090 Sta 0.0 0.1 5.0 8.5 12.0 19.0 66.0 66.1

Elev 105.0 102.0 102.0 101.0 100.0 102.0 1029 105.0

01 RR023 1 0.018 0.018 0.018 2250 0.0110 Sta 0.0 0.1 9.0 11.0 15.0 17.0 26.0 26.1

Elev  109.5 104.5 100.0 100.0 100.0 100.0 104.5 109.5

01 RR026 2 0.030 0.016 0.030 5750 0.0070 Sta 0.0 0.1 6.0 7.6 37.5 39.0 42.0 421

Elev 105.0 100.8 100.3 100.1 100.1 100.3 100.8 105.0

01 RR027 1 0.025 0.016 0.025 3250 0.0050 Sta 0.0 0.1 330 331 64.0 64.1 73.5 73.6

Elev 105.0 102.9 100.9 100.2 100.2 100.9 101.9 105.0

01 RRO031 1 0.035 0.035 0.035 1500 0.0065 Sta 55.0 60.0 73.0 97.0 103.0 127.0 140.0 145.0

A Elev 20.0 16.0 16.0 10.0 10.0 16.0 16.0 20.0

Joe Hydrology

(routend)



Flood Control District of Maricopa County
155868 - Scottsdale Road Corridor Drainage Master Plan

Routing Data - Normal Depth

Page 2 9/18/02
RS Card RC Card RX and RY Cards
Basin Reach NSTPS ANL ANCH ANR RLNTH SEL ELMAX 1 2 LB 4 5 RB 7 8
ID (f)  (fuft)
01 RR031 1 0.035 0.035 0.035 800 0.0100 Sta 55.0 60.0 70.0 90.0 110.0 130.0 140.0 145.0
B Elev 20.0 15.0 15.0 10.0 10.0 15.0 15.0 20.0
01 RRO31 2 0.035 0.035 0.035 1950  0.0100 Sta 550 600 700 900 1100 130.0 140.0 1450
c Elev 200 150 150 150 150 150 150  20.0
01 RR031 2 0.035 0.035 0.035 1200 0.0016 Sta 55.0 60.0 70.0 90.0 110.0 130.0 140.0 145.0
D Elev 20.0 15.0 15.0 15.0 10.0 15.0 15.0 20.0
01 RR035 3 0.030 0.016 0.030 3000 0.0050 Sta 0.0 01 90 105 408 423 513 514
Elev 106.0 101.0 100.6 100.1 100.1 100.6 101.3 106.0
01 RRO036 3 0.030 0.016 0.030 5400 0.0070 Sta 0.0 0.1 12.5 14.0 44.0 455 56.0 56.1
Elev 105.0 100.3 100.3 100.1 100.1 100.3 100.3 105.0
01 RRO037 2 0.030 0.016 0.030 3500 0.0060 Sta 0.0 0.1 8.5 8.6 394 39.5 48.0 481
A Elev 105.0 101.9 100.9 100.2 100.2 100.9 101.9 105.0
01 RR037 il 0.035 0.018 0.035 300 0.0270 Sta 952.0 952.1 962.2 992.0 1007.8 1036.0 1046.0 1046.1
B Elev  367.0 363.6 363.6 355.0 355.1 362.0 362.0 367.0
01 RR039 1 0.015 0.015 0.015 2600 0.0092 Sta 50.0 60.0 60.1 99.0 101.0 140.0 140.1 150.0
Elev 17.0 15.0 9.0 10.0 10.0 9.0 15.0 17.0
01 RR040 8 0.035 0.035 0.035 3660 0.0075 Sta 55.0 60.0 70.0 90.0 110.0 130.0 140.0 145.0
Elev 20.0 15.0 15.0 10.0 10.0 15.0 15.0 20.0
01 RR041 1 0.035 0.035 0.035 600 0.0067 Sta 55.0 60.0 70.0 90.0 110.0 130.0 140.0 145.0
Elev 20.0 15.0 15.0 10.0 10.0 15.0 15.0 20.0
01 RR043 2 0.025 0.016 0.025 1800 0.0070 Sta 0.0 0.1 24.3 24 .4 56.2 56.3 96.5 96.6
Elev 107.0 102.0 100.5 100.3 100.3 100.5 1025 107.0
01 RR044 4 0.025 0.016 0.025 5250 0.0070 Sta 0.0 0.1 8.8 10.3 40.3 41.8 50.5 50.6
Elev 105.5 100.3 100.3 100.1 100.1 100.3 100.3 105.5
01 RR046 2 0.025 0.016 0.025 3800 0.0080 Sta 0.0 0.1 5.0 5.0 45.0 451 52.0 52.1
A Elev 103.0 100.9 100.9 100.2 100.2 10.9 100.9 103.0
01 RR049 1 0.030 0.018 0.030 1450 0.0070 Sta 9741 9741 991.0 996.2 1000.0 1003.8 1027.0 1027.1
A Elev 365.0 360.5 355.7 353.5 353.5 353.5 360.0 365.0
01 RRO051 1 0.018 0.018 0.018 1300 0.0040 Sta 989.2 989.3 989.4 993.8 1000.0 1006.2 1008.7 1009.0
A Elev  350.0 347.0 3452 338.2 338.1 338.0 345.2 350.0

Joe Hydrology (routend)
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Flood Control District of Maricopa County
15586B - Scottsdale Road Corridor Drainage Master Plan

Routing Data - Normal Depth

9/18/02
RS Card RC Card RX and RY Cards

Basin Reach NSTPS ANL ANCH ANR RLNTH SEL ELMAX 1 2 LB 4 5 RB 7 8
ID (ft) (ft/ft)

01 RR051 1 0.030 0.018 0.030 1300 0.0030 Sta 970.1 970.2 971.2 991.3 1000.0 1008.7 1039.1 1039.2

B Elev  340.0 339.0 338.0 332.5 3325 3324 3393 340.0

01 RR055 1 0.025 0.025 0.025 600 0.0014 Sta 0.0 0.1 0.2 0.3 25.3 25.4 25.5 256

A Elev  103.0 103.0 103.0 100.0 100.0 103.0 103.0 103.0

01 RR055 1 0.025 0.016 0.025 1320 0.0060 Sta 0.0 0.1 8.5 8.6 96.4 96.5 104.9 105.0

B Elev 103.0 100.5 100.5 100.3 100.3 100.5 100.5 103.0

01 RRO055 1 0.025 0.016 0.025 1320 0.0060 Sta 0.0 0.1 8.5 8.6 96.4 96.5 104.9 105.0

Cc Elev 103.0 100.5 100.5 100.3 100.3 100.5 100.5 103.0

01 RR055 1 0.030 0.030 0.030 600 0.0010 Sta 944.0 9442 9475 962.2 990.1 1000.0 1009.9 1035.8

D Elev 3344 3344 3352 3354 331.5 3314 3312 337.5

01 RR057 1 0.030 0.030 0.030 700 0.0010 Sta 944.8 9449 957.0 992.3 1007.8 1033.0 1039.7 1039.8

A Elev 337.0 336.5 336.6 328.5 328.5 335.2 3352 337.0

01 RRO057 1 0.025 0.016 0.025 2640 0.0080 Sta 0.0 0.1 5.0 541 59.0 59.1 64.0 64.1

B Elev 103.0 100.6 100.6 100.3 100.3 100.6 100.6 103.0

01 RRO057 1 0.030 0.030 0.030 1300 0.0010 Sta 944.8 9449 957.0 992.3 1007.8 1033.0 1039.7 1039.8

C Elev  337.0 336.5 336.6 328.5 328.5 3352 3352 337.0

01 RR047 3 0.025 0.016 0.025 5500 0.0060 Sta 0.0 0.1 10.0 10.1 459 46.0 74.0 741

B Elev 105.0 100.9 100.9 100.2 100.2 100.9 1024 105.0

01 RR058 1 0.025 0.016 0.025 2750 0.0090 Sta 0.0 0.1 5.0 5.1 43.9 44.0 49.0 491

Elev 103.0 100.9 100.9 100.2 100.2 100.9 100.9 103.0

01 RR059 2 0.025 0.016 0.025 5400 0.0060 Sta 0.0 0.1 12.3 12.4 51.3 51.4 56.0 56.1

A Elev 105.9 100.9 100.9 100.2 100.2 100.8 100.9 105.9

01 RRO060 1 0.025 0.016 0.025 2600 0.0100 Sta 0.0 0.1 17.0 171 47.9 48.0 58.5 58.6

A Elev 104.0 102.4 100.9 100.2 100.2 100.9 1024 104.0

01 RR062 4 0.025 0.045 0.025 2750 0.0020 Sta 0.0 0.1 38.5 46.5 52.5 59.5 98.0 98.1

A Elev 108.8 103.8 102.3 100.9 100.9 102.3 1048 108.8

01 RR062 1 0.035 0.030 0.035 1450 0.0090 Sta 0.0 0.1 15.0 36.5 41.5 46.0 52.0 52.1

B Elev  108.5 103.5 100.3 100.3 101.5 102.0 103.5 108.5

01 RR063 2 0.030 0.030 0.030 2800 0.0070 Sta 0.0 0.1 70.3 T4 77.8 83.0 123.0 123.1

' Elev 109.0 104.0 102.7 100.0 100.1 102.6 104.0 109.0

Joe Hydrology

(routend)
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Flood Control District of Maricopa County
15586B - Scottsdale Road Corridor Drainage Master Plan

Routing Data - Normal Depth

9/18/02
RS Card RC Card RX and RY Cards

Basin  Reach NSTPS ANL ANCH ANR RLNTH SEL ELMAX 1 2 LB 4 5 RB 7 8
D (fty  (fUft)

01 RR064 2 0.015 0.015 0.015 1600 0.0019 Sta 50.0 60.0 60.1 98.0 102.0 140.0 140.1 150.0

A Elev 17.0 15.0 9.0 7.0 7.0 9.0 15.0 17.0

01 RR064 1 0.015 0.015 0.015 2550 0.0094 Sta 50.0 60.0 60.1 98.0 102.0 140.0 140.1 150.0

B Elev 17.0 15.0 9.0 10.0 10.0 9.0 15.0 17.0

01 RR064 1 0.025 0.016 0.025 1450 0.0030 Sta 0.0 0.1 5.5 5.6 715 71.6 76.5 76.6

C Elev 105.5 100.5 100.5 100.3 100.3 100.5 100.5 105.5

01 RR064 4 0.025 0.016 0.025 1250 0.0010 Sta 0.0 0.1 5.0 5.1 68.9 69.0 74.0 741

D Elev  103.0 100.5 100.5 100.3 100.3 100.5 101.2 103.0

01 RR065 1 0.025 0.016 0.025 800 0.0190 Sta 0.0 0.1 5.5 5.6 71.4 71.5 76.5 76.6

A Elev  105.5 100.5 100.5 100.3 100.3 100.5 100.5 105.5

01 RRO065 1 0.025 0.016 0.025 1300 0.0040 Sta 0.0 0.1 9.0 9.1 40.9 41.0 49.0 491

B Elev  105.0 100.5 100.5 100.2 100.2 100.5 1005 105.0

01 RR065 2 0.025 0.016 0.025 4500 0.0050 Sta 0.0 0.1 5.5 5.6 71.4 71.5 76.5 76.6

C Elev 105.0 100.5 100.5 100.3 100.3 100.5 100.5 105.0

01 RR066 1 0.025 0.025 0.016 3300 0.0050 Sta 0.0 0.1 15.0 18.0 21.0 320 720 724

Elev  106.0 101.5 100.0 100.0 100.0 101.2  101.2 106.0

01 RR067 1 0.016 0.025 0.025 2100 0.0060 Sta 0.0 0.1 25.0 29.0 40.0 440 490 49.1

A Elev 108.0 104.0 104.0 100.0 100.0 105.0 105.0 108.0

01 RR067 1 0.025 0.025 0.025 2500 0.0060 Sta 0.0 0.1 5.0 20.0 31.0 46.0 62.0 62.1

B Elev 110.0 107.5 107.5 100.0 100.0 107.5 107.3 110.0

01 RRO060 1 0.030 0.018 0.018 2000 0.0030 Sta 988.0 988.2 995.0 1000.0 1005.0 1014.7 1021.2 1021.5

B Elev  343.0 3406 337.3 3373 337.3 3417 3418 343.0

01 RR060 1 0.030 0.018 0.018 500 0.0030 Sta 961.9 962.0 987.0 997.0 1003.0 1013.0 1023.0 1023.1

C Elev  342.0 338.2 338.2 331.4 331.4 339.9 3399 342.0

01 RR068 1 0.018 0.018 0.018 3800 0.0020 Sta 942.4 9425 959.3 982.1 1017.9 10449 1055.0 1055.1

: Elev 335.0 3329 3329 324.2 325.0 333.1 3334 335.0

01 RR070 1 0.018 0.018 0.018 2500 0.0030 Sta 947.8 947.9 954.6 978.1 1000.0 1022.0 1045.5 1045.6

A Elev 328.0 325.2 3251 316.0 316.0 316.0 325.0 328.0

01 RR069 1 0.025 0.025 0.025 4100 0.0050 Sta 0.0 0.1 9.0 11.0 19.0 27.9 28.0 28.1

Elev 107.0 105.5 100.0 100.0 100.0 1055 105.8 107.0

Joe Hydroloay

(routend)
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Flood Control District of Maricopa County
15586B - Scottsdale Road Corridor Drainage Master Plan

Routing Data - Normal Depth

9/18/02
RS Card RC Card RX and RY Cards
Basin Reach NSTPS ANL ANCH ANR RLNTH SEL ELMAX 1 2 LB 4 5 RB 7 8
D (f)  (fUf)
01 RR046 i 0.030 0.030 0.030 1400 0.0070 Sta 0.0 0.1 4.0 6.5 6.6 9.0 13.0 13.1
B Elev 105.0 103.0 100.5 100.0 100.0 100.5 102.0 105.0
01 RR053 1 0.025 0.018 0.025 900 0.0020 Sta 0.0 0.1 2.0 10.0 13.0 21.0 23.0 23.1
A Elev 110.0 104.0 104.0 100.0 100.0 104.0 104.0 110.0
01 RRO070 1 0.030 0.030 0.030 1800 0.0040 Sta 0.0 20.0 60.0 100.0 140.0 180.0 220.0 240.0
B Elev  102.0 100.0 100.0 100.0 100.0 100.0 100.0 102.0
01 RRO051 1 0.035 0.035 0.035 1300 0.0030 Sta 969.9 983.6 9944 1000.0 1002.3 10054 1016.9 1033.2
C Elev  340.9 336.6 335.1 3351 335.0 336.4 336.7 341.9
01 RR0O15 i 0.025 0.016 0.025 1000 0.0068 Sta 0.0 0.1 10.5 10.6 98.5 98.6 103.5 103.6
A Elev 103.0 100.5 100.5 100.3 100.3 100.5 100.5 103.0
01 RR015 i) 0.025 0.018 0.025 1200 0.0040 Sta 0.0 0.1 5.0 13.0 22.0 30.0 35.0 351
Cc Elev 106.0 104.0 104.0 100.0 100.0 104.0 104.0 106.0
01 RRO11 1 0.030 0.030 0.030 500 0.0050 Sta 0.0 0.1 10.0 22.0 52.0 64.0 74.0 74.1
B Elev 105.0 102.0 102.0 100.0 100.0 102.0 102.0 105.0
01 RR024 2 0.025 0.016 0.025 700 0.0140 Sta 0.0 0.1 8.5 8.6 96.5 96.6 105.0 105.1
A Elev 102.0 100.5 100.5 100.3 100.3 100.5 100.5 102.0
01 RR024 2 0.025 0.016 0.025 2600 0.0040 Sta 0.0 0.1 8.5 8.6 96.5 96.6 105.0 105.1
D Elev  102.0 100.5 100.5 100.3 100.3 100.5 100.5 102.0
01 RR024 1 0.025 0.016 0.025 700 0.0070 Sta 0.0 0.1 10.0 10.1 40.9 41.0 51.0 51.1
E Elev 105.0 100.3 100.3 100.2 100.2 100.3 100.3 105.0
01 RR024 1 0.025 0.016 0.025 600 0.0030 Sta 0.0 0.1 5.0 51 35.9 36.0 41.0 41.1
Cc Elev  105.0 100.5 100.5 100.2 100.2 100.5 100.6 105.0
01 RR037 1 0.035 0.030 0.035 500 0.0080 Sta 964.1 964.2 974.1 996.2 1003.8 1027.0 1037.0 1037.1
] Elev  362.0 360.5 360.5 353.5 353.5 360.0 360.0 362.0
01 RR024 1 0.035 0.035 0.035 500 0.0040 Sta 0.0 0.1 4.0 6.5 9.0 13.0 13.1 13.2
B Elev 105.0 103.0 100.5 100.0 100.5 102.0 103.0 105.0
01 RR049 1 0.025 0.015 0.025 2500 0.0040 Sta 0.0 20.0 24.0 24.5 56.5 57.0 63.0 63.1
B Elev 1023 100.3 100.3 100.2 100.2 100.3 100.3 102.3
01 RRO0O19 1 0.020 0.016 0.020 1800 0.0080 Sta 0.0 0.1 5.0 851 449 45.0 50.0 50.1
A Elev  104.0 100.5 100.5 100.3 100.3 100.5 100.5 104.0

Joe Hydrology

(routend)



Flood Control District of Maricopa County
15586B - Scottsdale Road Corridor Drainage Master Plan

Routing Data - Normal Depth

Page 6 9/18/02
RS Card RC Card RX and RY Cards
Basin  Reach NSTPS ANL ANCH ANR RLNTH SEL ELMAX 1 2 LB 4 5 RB 7 8
ID (fy  (ff)
01 RR019 2 0.020 0.016 0.020 3700 0.0070 Sta 0.0 0.1 5.0 5.1 32.9 33.0 38.0 38.1
B Elev 103.0 100.8 100.8 100.3 100.3 100.8 100.8 103.0
01 RR054 1 0.018 0.018 0.016 1200 0.0025 Sta 0.0 0.1 6.0 10.0 12.0 33.0 59.0 59.1
A Elev 107.0 100.0 100.0 100.0 100.0 101.8 1023 103.3
01 RRO059 1 0.016 0.016 0.016 1250 0.0050 Sta 0.0 0.1 8.0 16.0 20.0 24.0 24.9 25.0
B Elev 103.0 100.0 100.0 100.0 100.0 100.0 100.0 103.0

Joe Hydrology

(routend)



Routing Reach RR010
Greenway-Hayden Loop (South of 78th St.)
Section taken from City of Scottsdale drawing, Project #8978, Sheet 31 of 225

Existing Hydraulic Section

Routing Reach RR010

DSSGC' R(;(O((f)t) *:E()(f;) Greenway-Hayden Loo':e(as::th of 78th St.) Routing
Curb 10.00 100.5 Downstream View

Gutter 10.05 100.0 103.5 l

Gutter 37.00 100.5 A

Gutter 52.00 100.5 1025 -

Gutter 79.00 100.0 £ 102.0 1 =
Curb 79.05 1005 S 1015 —$—Existing
NG 89.00 100.5 © 101.0 | —-l—EquivaIent»

100.5 l—;/ o
100.0 |
99.5 : ; ; ‘
0.00 20.00 40.00 60.00 80.00 100.0
0
RX (ft)
Equivalent 8-Point Hydraulic Section
RX 0 0.1 10 10.1 79 79.1 89 89.1
RY 103 100.5 100.5 100.25 100.25 100.5 100.5 103
Manning's Roughness Coefficient Upstream Elevation (ft) 1509
Left Bank | Channel | Right Bank Downstream Elevation (ft) 1480
0.025 0.016 0.025 Reach Length (ft) 3300
Reach Slopte (ft/ft) 0.009




Routing Reach RR011A
48 Inch Diameter Storm Drain in Greenway-Hayden Loop

Length Slope Diameter
(ft.) (ft./ft.) (ft.) Roughness
2400 0.0016 4 0.013

City of Scottsdale Drawings No. 15079-15086
Storm Drain, Greenway-Hayden Loop
North Airport Industrial Improvement District, Project No. 8978



Routing Reach RR011B

Landscaped Swale Just South of Greenway-Hayden Loop

RX RY [
0 105 Routing Reach RR011B
0.1 102
10 102
22 100 o
52 Ly 105 ¢
64 102
74 102 104 1
74.1 105
&= 103 1
% 102 <
101
100 - »> <
99 T T
0 20 60 80
Manning's Roughness Coefficients Length (ft) 500
Left Bank| Channel | Right Bank Slope (ft/ft) 0.005
0.03 0.03 0.03




Routing Reach RR1217
36-Inch Diameter Storm Drain Pipe
Storm Drain Through Sdale Airport Property

Length Slope | Diameter
(ft) (ft./ft.) (ft) Roughness
3200 0.006 3 0.013

See Existing Major Drainage Facilities Exhibit



Routing Reach RR0O13A
Greenway Rd. Routing Reach, Inverted Crown Section
Cross-Section Taken at 77th Street

Existing Hydraulic Section
Desc RX (ft) RY (ft) Routing Reach RR013A
N - Greenway Rd. Routing Reach, Inverted Crown Section
G 0 100.5 Downstream View
Top 5 100.5
FLG 5.1 100 106
C/L 26 100.5
FLG 46.9 101 L —
Top 47 101.5 104 o B —
ES 52 101.5 £ 108 fo—— e ——| |—e—Existing
E 102 —— Equivalent
108 +
100 H
99 \ \ T T T
0 10 20 30 40 50 60
RX (ft)
Equivalent 8-Point Hydraulic Section
RX 0 5 5.1 26 46.9 47 52 52.1
RY 100.5 100.5 100 100.5 101 101.5 101.5 105
Manning's Roughness Coefficient Upstream Elevation (ft) 1475
Left Bank | Channel | Right Bank Downstream Elevation (ft) 1473
0.025 0.016 0.025 Reach Length (ft) 1250
Reach Slope (ft/ft) 0.002




Routing Reach RR013B
76th Street, North of Greenway Rd.

Hydraulic Section
RX RY Routing Reach RR013B
0 100.5 76th Street, North of Greenway Rd.
5 100.5
5.1 100 103.5 ‘
25 100.25
103 H——— e e W
449 100
45 100.5 1025 4 §
50 100.5 L B2t S
—o—
:5_ 10Ls— xus'mg
x —— Equivalent
101 - — =
RX (ft)
Equivalent 8-Point Hydraulic Section
RX 0 0.1 5 5.1 449 45 50 50.1
RY 103 100.5 100.5 100.1 100.1 100.5 100.5 103
Manning's Roughness Coefficient Upstream Elevation (ft) 1378
Left Bank| Channel | Right Bank Downstream Elevation (ft) 1373
0.025 0.016 0.025 Reach Length (ft) 550
Reach Slope (ft/ft) 0.009




Routing Reach RR014
Greenway Rd. Routing Reach

Cross-Section Taken at 77th Street

Existing Hydraulic Section
Desc RX (ft) RY (ft) Routing Reach RR014
NG : 0 102 Greenway Rd. Routing Reach, Inverted Crown Section
Approximately 100 Feet West of 76th St.
Top 7 100.5 Downstream View
FLG 71 100
C/L 28 100.5 106
FLG 48.9 101 105
Top 49 101.5 |
ES 54 101.5 — 104 w—
E 103 A —&— Existing
% 102 —@— Equivalent
101 +
100 +
99 . ‘ .
0 10 20 30 40 50 60
RX (ft)
Equivalent 8-Point Hydraulic Section
RX 0 0.1 v 7.1 48.9 49 54 54 .1
RY 105 102 100.5 100 101 101.5 101.5 105
Manning's Roughness Coefficient Upstream Elevation (ft) 1473
Left Bank | Channel |Right Bank Downstream Elevation (ft) 1470
0.025 0.016 0.025 Reach Length (ft) 1500
Reach Slope (ft/ft) 0.002




Routing Reach RR015A

Scottsdale Rd. Routing Reach, Greenway-Hayden to Butherus, Crown Section

Section Taken Approximately 300 Feet North of Acoma Dr.

Existing Hydraulic Section

Routing Reach RR0O15A

Desc. RX (ft) RY (ft) Scottsdale Rd. from Greenway-Hayden Loop to Butherus
NG 0 100.5
ES 5 100.5 1035
ES 105 1005 oo
FLG 10.55 100 .
Median 46.45 100.72 '
Median | 465 101.14 g 1 e Exisiing
Median 62.5 101.14 E L ' —m— Equivalent
Median | 62.55 100.72 101 /I_I\
FLG 98.45 100 100.5 H-!/
NG 98.5 100.5 100 - ,
NG 103.5 100.5 99.5 : ; 5 .
0 20 40 60 80
RX (ft)
Equivalent Eight-Point Hydraulic Section
RX 0 0.1 10.5 10.6 98.5 98.6 103.5 103.6
RY 103 100.5 100.5 100.3 100.3 100.5 100.5 103
Manning's Roughness Coefficient Upstream Elevation 1471.5
Left Ba<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>