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SECTION 1

INTRODUCTION

1.1 Objectives

This drainage study was prepared in response to the flooding
problems along Scottsdale Road from Lincoln Drive to Cheney
Drive. The objectives of this study were to determine
the sources and extent of flooding in the study area, and
evaluate and recommend alternatives for flood control.

1.2 Location

The study area includes a tributary that drains from Camelback
and Mummy Mountains in Paradise Valley east towards Indian Bend
Wash (see Plates 1 and 2 - Location and Tributary Maps). The
study area consists of primarily one house per acre zoning,
comprising a total of approximately 1600 acres. Slopes range
from very steep (30% +) on Camelback Mountain to relatively
flat (.5%) along the Arizona Canal. The study area involves
three individual jurisdicitional agencies including the City of
Scottsdale, Maricopa County, and the Town of Paradise Valley.

1.3 Past Flooding

Drainage from Mummy Mountain and Camelback Mountain naturally
flow east to Indian Bend Wash. Scottsdale Road intersects the
natural drainageway approximately 1/4 mile north of the Lincoln
Drive intersection where the wash splits and is partially in a
sheet flow condition to the outfall. As the area has
developed, more storm water has been intercepted by Lincoln
Drive before reaching the natural drainageway. Since the
reconstruction of Lincoln Drive in the 70's, a substantial
amount of Camelback Mountain drainage has been directed to the
Lincoln Drive and Scottsdale Road intersection.

Reconstruction of Scottsdale Road and Lincoln Drive and
urbanization of the watershed has focused continuing attention
to the drainage problems. During minor storms, the Lincoln
Drive and Scottsdale Road intersection experiences flooding and
this continues well after rainfall has ceased due to ponding on
the west side of Scottsdale Road, which has very flat slopes.
A drywell was constructed on the southwest corner of Scottsdale
Road and Lincoln Drive; however, its capacity is exceeded by
any runoff other than that from nuisance water. During major
storms, the flooding problem extends north along Scottsdale
Road to approximately Cheney Drive. In addition, business and
residential areas in the Lincoln and Scottsdale Road have
experienced repeated flooding during even relatively minor
storms.

1



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

PLATE 1

2



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

PLATE 2

3



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

SECTION 2

SUMMARY/RECOMMENDATIONS

2.1 ~xisting Conditions

This study has been prepared in response to a regional
flooding problem extending from the intersection of Lincoln
Drive and Scottsdale Road to approximately one mile north of
Indian Bend Road (See Plate 1 - Aerial Location Map).
Historically, approximately 25 to 30 acres of desert drained to
the Lincoln and Scottsdale intersection. As the area has
developed, more storm water has been directed to Lincoln Drive,
and as Lincoln has been reconstructed, a substantial portion of
the tributary south of Lincoln from the north side of Camelback
Mountain has been intercepted by the roadway and partially
redirected to the Lincoln-Scottsdale intersection. The balance
of the drainage continues to flow in a natural channel which
runs approximately one quarter mile north of and parallel to
Lincoln Drive. This natural channel turns to a sheet flow
condition at Scottsdale Road and is hydraulically
interconnected with the Lincoln/Scottsdale intersection.

Existing cross culverts under Scottsdale Road are not sized to
handle the higher flows presently experienced at the
intersection. Recent storm events have caused extensive
flooding of the roadway and residential and commercial/office
developments in the area. Design flow rates have been
developed assuming that spill out of Lincoln Drive, across the
undeveloped area east of Mockingbird, will be cut off in the
future by a perimeter fence along Lincoln Drive. Therefore,
existing flow rates at Lincoln Drive and Scottsdale Road are
somewhat higher than could currently be expected.

2.3 Proposed Solutions

Four alternatives have been developed for both 25 and 100 year
design criteria as proposed solutions to this flooding. In 0

a~dition, an alternative has been adde~for an interim 10 year
storm drCiin in Lincoln with. the possibility of upgrading the
capacity 011 future phases to in excess of a 100 year storm.'
Three of the alternatives, B, C, and D propose to redirect all
or a portion of the Lincoln drive drainage back to its original
course approximately a quarter mile north of Lincoln. The
other alternative, Alternative A, proposes to take the water
directly from the Lincoln and Indian Bend intersections to the
Corps side channel project at the Arizona Canal and Indian Bend
Wash. The alternative A solutions for the 25 and 100 year
storms would require modification of the side channels capacity
to accomodate the additional discharges at Lincoln Drive into
the side channel.

4



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

A detention basin element is incorporated into two of the
Alternatives (B and C). This element could be constructed as a
future part of whatever development takes place on what is
known as the "Little America" property. Improvements on this
phased approach would be scheduled to not divert water until
adequate downstream improvements are in place. However, the
storm drains and channel down Lincoln Drive and Indian Bend
Road would be sized for the ultimate condition (undersized for
the condition without detention). Table 1 is a summary of the
alternatives.
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* Alternatives Band C exclude cost of right-of-way for detention basin (2 to 8
acres). All alternatives include 30% ± for engineering and contingencies.

** Implementation of Alternative A for the 25 and 100 year storms requires that the
Corps side channel be widened north of Lincoln. This cost is estimated at

. approximately $350,000 to 400,000 and is not included in the cost estimates.
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TABLE 1

25 Yr** 100 Yr**

1,550,000 1,863,000

1,363,000 1,703,000

1,385,000 1,691,000

1,862,000 2,255,000

N/A

N/A

N/A

1,135,000

Estimated Construction Cost *
10 Yr. Line. &
25 Yr on Balance

SUMMARY OF ALTERNATIVES

Description

Construct a basin on the
natural channel west of
Scottsdale Road and meter
water into a diversion
channel to Indian Bend
Road. Develop an outfall
system at Lincoln Drive and
Indian Bend Road. Requires
Town of Paradise Valley
approval.

Pick up water west of
Scottsdale Road on
Lincoln Drive and Indian Bend
Road with channels and culverts

Modify Mockingbird Lane and
Lincoln Drive Intersection to
divert flows to a basin on the
natural channel. Balance is
conceptually the same as
Alternative B. Requires
Town of Paradise Valley
approval.

Divert water west of Scottsdale
Road or Lincoln Drive with a
channel to Indian Bend Road.
Construct a smaller storm drain
in Lincoln Drive from the
Arizona Canal to west of
Scottsdale Road. Add a
larger channel along Indian
Bend Road to handle the increased
flows. Requires Town of
Paradise Valley approval.

A

B

C

D

Alt.
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2.2 Recommendations

Because the Town of Paradise Valley may not support the
detention basin, it is recommended that the most
strl;iightforwardapproach, Alternative.A, be implemented for a
10'yeardesign storm on Lincoln Drive/, keeping the balance of
the system at a 25 year design storm.~ In addition, future
developments west of Scottsdale Road should be encouraged to
incorporate detention into the site plan as open space to
ultimately upgrade the system to 100 year storm protection.
If the Town of Paradise Valley supports the detention
alternative, it is recommended that Alternative B be
implemented at some point in the future. The proposed 72" pipe
in Lincoln would then have in excess of the 100 year capacity
(210 cfs) at the intersection.

Impact of Recommended Plan on the Corps Side Channel System

~

T.herecommended plan would pick up as much as 320 cfs
.(10 year storm) at the Lincoln Drive intersection and
,carry that ,flow to the Corps' side channel system at
Lincoln where the design capacity is approximately 340
~fs. The storm drain would be intercepting water that
P.r7'VigU}:l;LY,,~F:t:tv.:~A.-atth:eCorps'channel by surface
,!1"'a'1~n:"a'8-e'-·:doin"·ijcj.iicolri'Drive.? The outlet at the side
channel would be turned in the pipe and designed to face
downstream (north) by cutting into the bank, thereby not
restricting the channel capacity to the south. It is
anticipated that the final storm drain design will include
a scour analysis at the outlet to determine the scope of
channel protection required.

The recommended Lincoln Drive storm drain diverts
approximately 15 cfs on the 100 year storm into Lincoln
from an area currently overtopping Scottsdale Road and
entering the side channel system north of Lincoln. A 100
year storm currently overtaxes the Corps' system by
approximately 600 cfs at the Lincoln Drive/side channel
concentration point. The 15 cfs diversion is not expected
to have an adverse impact with regard to the performance
of the present system during a 100 year storm event. If
the 15 cfs diversion is determined to be inappropriate by
legal council, it is recommended that the Scottsdale Road
lateral be eliminated from the proposed system. The
decreased storm drain design flow would not however
reduce the required size of the drain (72" line).

The $300,000 ± cost to upgrade the Alternative B system
from a 25 to 100 year design would appear to be warranted
and if a 72" pipe is constructed in Lincoln Drive at this
time, that system would have in excess of a 100 year
capacity should Alternative B be implemented. This
feature will keep approximately 10 plus dwallings and

7
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Phase IV - Integrate 36 ac-ft of detention storage along
the natural channel alignment on "Little America" property
west of Scottsdale Road north of Indian Bend Road. Tie
this system into the Mockingbird diversion and release
flows into the Indian Bend - Scottsdale Road intersection.

Phase III - Construct at or immediately following Phase
II, the permanent diversion channel and structure in
Lincoln at Mockingbird; and construct a temporary channel
on the Scottsdale Road frontage from the natural channel
to Indian Bend Road (1400 cfs +.)

Phase I - Construct Lincoln storm drain (66" pipe) with
capacity of 210 ± cfs (future with plan in place). The
storm drain would be undersized for the existing flows now
at the intersection (10 yr, 305 cfs; 25 yr, 420 cfs; 100
yr, 600 cfs).

This plan, however, requires
Town of Paradise Valley. The
constructed as a phased

offices from being flooded.
approval and support by the
Alternative B plan could be
project as follows.

Phase II - Construct the Indian Bend Channel (68' top
width ±) along the north side of Indian Bend Road from the
wash to west of Scottsdale Road (includes culverts under
Scottsdale Road) at a capacity of 1410 + cfs. This would
be oversized with respect to existing flows (100 yr. 350
cfs). This work should be coordinated to tie into
development at the northeast corner of Scottsdale and
Indian Bend Road.

This Alternative reduces the first costs (Phase I &
II) by $400,000 ± over the more straightforward approach
of simply picking up the water as it now enters Scottsdale
Road (Alternative A) and; in addition, it provides flood
protection to the existing residences and offices in the
whole study area from Mockingbird to the Indian Bend Wash
south of Lincoln.
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SECTION 3

DATA ANALYSIS

The study area's storm-water originates from a tributary that
extends west to Mummy and Camelback Mountains. The drainage
areas below the mountains have developed into primarily low­
density and resort type, partially-irrigated land uses.
Evaluating the flow patterns and alternatives is complicated by
the 17 sub-basins, four flow splits, numerous channel routings,
and potential detention basin.

To accurately and efficiently assess the impacts of storage,
channel routing, and flow splits, the Soil Conservation Service
(SCS) TR-20 Hydrologic Computer Model was used to
mathematically model the response of the tributary to various
storms. The TR-20 program is a nationally accepted method used
to evaluate hydrologic conditions typical of this study. The
model performs hydrologic computations based on procedures
presented in Section Four of the SCS National Engineering
Handbook. The SCS has modified the program to use the modified
Att-Kin routing procedure. The program requires, as input
data, tributary areas, curve numbers, times of concentration,
hydraulic rating curves at flow splits, reservoir stage­
storage-outflow, channel routing cross sections, and rainfall
distribution. These input data are analyzed in the model to
determine volumes and flow rates that ultimately affect the
study area.

3.1 TR-20 Input Definitions

Tributary Areas are delineated on Plates 1 and 2.

Curve Numbers for the tributary areas are used to compute
how much rainfall will result in runoff. The curve numbers
digitize the effects of soil, vegetative types, and the
relative portion of impervious area on runoff. The design
values in this study fall in the 88 to 85 range, depending on
the terrain and land cover.

Time of Concentration is defined as the time required for
runoff to travel from the most hydraulically remote part of the
watershed to the point of concentration. The point of
concentration is the point in the sub-basin where the sub­
basin's flow (or hydrograph) is to be computed. The time of
concentration is the most significant influence on the shape of
the hydrograph and therefore the peak flow rate. Times of
concentrations were determined using overland curves and
channel and street velocities. Where the results gave low
average velocities (or longer times of concentrations) the
times of concentrations were modified based on hydraulic
analysis of the channels or streets. On the whole, response
times from the watershed are short (under an hour) causing the

9
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resulting hydrographs to have relatively high and steep peaks
that can be significantly altered by relatively small storage
volumes.

Rating Curves or stage-discharge relationships were developed
for the locations where flow splits occur. Flows in street and
channel cross-sections were calculated using Mannings Equation.
Flows across street crowns were estimated 3/2
using the broad crested weir equation Q = CLH

Routing Coefficients for the Modified Att-Kin method were
estimated using Mannings Equation and typical street (or
channel) cross sections.

Rainfall Data required by TR-20 includes rainfall duration,
distribution, and depth. Rainfall events with durations of 24
hours and the SCS Type II distribution (summer storm) were used
in this study. The rainfall depths for various return periods
were based on U.S. Weather Bureau data (Technical Memorandum
WBTM WR-44).

A summary of the TR-20 input parameters are given in Table 2.

3.2 TR-20 Configuration

In addition to the input data, a TR-20 model must be developed
to accurately model the field and/or planned conditions. Model
structuring requires the proper placement (with respect to the
entir-e flow system) of the hydrograph generation, diversions,
hydrograph routing, and alternative revisions. Schematic
diagrams illustrating the TR-20 configurations for existing and
design conditions are in Appendix A.

10
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I TABLE 2

I
SUB-BASIN CHARACTERISTICS

TR-20

I Sub-Basin Designation Area Curve Time of
Number Number (Sq. Mi.) Number Concentration (Hrs)

I Al & A2 10 0.44 88 0.65

C 16 0.34 87 0.35

I B1 26 0.79 85 0.30

B2 28 0.07 85 0.27

I B3 30 0.01 85 0.17

I D 32 0.17 85 0.65

E 34 0.03 85 0.37

I G3 36 0.21 88 0.16

G4 40 0.05 86 0.12

I G1 46 0.03 85 0.20

I K 48 0.15 85 0.31

F 58 0.11 85 0.36

I J 64 0.06 85 0.20

I
H2 66 0.03 85 0.21

HI 72 0.14 85 0.42

I L 97 0.03 85 0.22

G2 95 0.03 85 0.22

I M 96 0.03 85 0.20

I
I
I
I 11
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SECTION 5

FLOOD CONTROL MANAGEMENT ALTERNATIVES

5.1 Introduction

The purpose of this section is to present flood control
management alternatives that address the problems presented in
the prior section. Conceptual alternatives have been developed
to intercept the Lincoln Drive and natural wash flood flows
before they reach Scottsdale Road. The existing analysis
showed that Lincoln Drive and the natural wash are
hydraulically connected. Or, that modifying one affects the
other. For ease of analysis, five structural elements were
identified that would each partially solve the flooding
problem. Anyone portion would not solve the entire problem,
however mixing the components can solve or reduce the magnitude
of the flooding problems. Within each element, the level of
protection can be modified to any desired level. Table 4
describes the five components and their possible impacts while
Plate 4 shows their physical locations.

The flood events considered for the alternative analysis
include the 10, 25 and 100 year floods. Four alternatives have
been identified and these alternatives are comprised of the
five elements shown in Table 4. Plate 5 shows how the
components are combined to form alternatives.

16
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SECTION 4

EXISTING CONDITIONS

Prior to any alternative analysis, the existing conditions were
determined as a "base" condition upon which alternative
solutions were compared.

To determine how the system reacts to different storm events,
three storms were analyzed. The storm with a 10 year return
frequency was chosen to represent frequent and low discharges.
The storm with a 25 year return frequency was chosen to
represent frequent and moderately high discharges; and the 100
year return frequency storm was chosen as an infrequent and
high discharge event. Other than the Indian Bend Wash system
outlet, there are no major storage or flood conveyance
structures on the watershed, The 10, 25, and 100 year storms
will therefore generate unimpaired runoff (no significant
structured storage). Plate 3 shows the flows rates and flooded
areas for the 10, 25, and 100 year floods near Scottsdale Road.
Table 2 summarizes the flows shown in Plate 3.

A ten year flood causes Scottsdale Road and Lincoln Drive to
carry water well over the top of the curb and traffic is
impeded. The Scottsdale and Lincoln intersection is flooded
and a low lying office area northwest of the intersection
experiences flooding along with downstream residential areas
east of Scottsdale Road.

A 100 year flood will cause extensive damage to low-lying areas
east and west of Scottsdale Road. The grader ditch along the
west side of Scottsdale Road acts as a channel to carry a
substantial portion (60% to 70%) of the storm water entering
from Lincoln Drive at the natural channel north to Indian Bend
Road and Mummy Mountain Wash. This grader ditch along
Scottsdale Road ultimately drains into Indian Bend Wash by
Indian Bend Road and may overflow into Mummy Mountain Wash.
This causes Mummy Mountain Wash to exceed its design capacity,
and will subsequently create flooding problems along Scottsdale
Road north of Indian Bend Road on larger storms. Flooding east
of Scottsdale Road can be attributed to flows from the west on
Lincoln Drive and flows crossing Scottsdale Road at the natural
wash that discharge into Scottsdale Road approximately 800 feet
north of Lincoln Drive. These flood waters originate from
Mummy and Camelback Mountains, and, the majority of the
tributary is within the Town of Paradise Valley.

12
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Flows into from South 760 980 /1430

Flows into from West 90 120 160
/---::::"..

Flows out of to East 580 730
~(Down Indian Bend Road)

Flows out of to North 270 370 560
(To Mummy Mountain Wash)

Flows into Mummy Mountain Wash 560 780 1160
(Across Scottsdale Road)

* Rounded to nearest 10 cfs +

TABLE 3

14

Intersection of Scottsdale Road and Indian Bend Road

220

400

390

600

1560

1280

1650

100 Year

280

150

250

Flows

420

880

1060

1125

25 Year---

100

300

210

110

750

690

800

10 Year--Description

SUMMARY OF FLOWS FOR EXISTING CONDITIONS *

Flow East along Lincoln
Drive from Mockingbird
Intersection

Flow North along Mockingbird
from Lincoln Intersection

Flow into Scottsdale Road at
Natural Wash

Flow along Lincoln Drive
into Scottsdale Road
Intersection

Flow East into homes from
Scottsdale Road at Natural Wash

Flow North along Scottsdale
Road from Natural Wash

Flow over Mockingbird Road at
Natural Wash intersection
(1/2 Mile North of Lincoln Drive)

I
I
I
I
I
I
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Flows from Lincoln Drive that flood the Lincoln Drive/
Scottsdale Road intersection continue north (flooding
Scottsdale Road) and east (flooding Lincoln Drive). Scottsdale
Road to the south of Lincoln Drive is high enough to prevent
overflow to the south.

Flows from the natural drainage discharge into Scottsdale Road
and splits north, east, and south. Northerly flows (60% to
70%) flood the Scottsdale Road/Indian Bend Road intersection,
and split equally into both the Mummy Mountain Wash and east
down Indian Bend Road on approximately an even split. The
Scottsdale Road crossing of Mummy Mountian Wash is currently a
dip section.

Easterly flows run toward Indian Bend Wash and flood the
residential area between Scottsdale Road and the Arizona Canal.
Southerly flows from the natural wash aggrevate the Lincoln
Drive/Scottsdale Road intersection flooding problem.

In summary, even small storm events can cause significant
traffic interuption and damage to homes and offices. Large
storm events will cause area wide damage to streets,
businesses, and homes.

15
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Component
Description Purpose

DESCRIPTION OF FLOOD CONTROL COMPONENTS

Other Components

Impacts to

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Indian Bend
Channel

Lincoln Drive
Storm Drain

Mockingbird
Lane Diversion
Channel

Detention
Basin

Lincoln Drive
Diversion
Channel

Open channel that runs
east from the west side
of Scottsdale Road/Indian
Bend Road intersection into
Indian Bend Wash

Underground storm sewer
that runs from Scottsdale
Road/Lincoln Drive and
discharges into the Indian
Bend Wash side channel at
the Arizona Canal

Open Channel that starts at
Lincoln Drive/Mockingbird
Road intersection and
connects into Indian Bend
Channel or Detention Basin

A detention basin located
in the middle of a parcel
west of Scottsdale Road
north of Lincoln Drive
and connecting channel from
the basin to the Indian Bend
Channel

Open channel that begins ___
approximately 1/4 mile west
of Lincoln Drive/Scottsdale
Road intersection and runs
north to Indian Bend Channel

17

To Control flooding from
the natural channel north
along Scottsdale Road

To remove surface water
from Lincoln Drive and
remove standing water west
of the Scottsdale Road/
Lincoln Drive intersection

To remove flow along
Lincoln Drive

To reduce peak flows in
natural wash

To remove flow along
Lincoln Drive

None

None

1) Reduces flows into
Lincoln Drive Storm
Drain

2) Increases flows
into detention
basin or Indian Bend
Road Intersection

1) Reduces flow in
Indian Bend Channel
and at Lincoln Drive

and at Lincoln Drive
Intersection

1) Reduces flows into
Lincoln Drive
Storm Drain

2) Increases flows into
Indian Bend Channel



- - - - - - - - - - - _.- - - - - - -
COMPONETS

INDIAN BEND CHANNEL ~-

LINCOLN DRIVE'

STORM DRAIN

MOCKINGBIRD LANE·

DEVERSION CHANNEL

DETENTION BASIN

LINCOLN DRIVE

DEVERSION CHANNEL

ALTERNATIVE

INOlAN BEND CHANNEL +
LINCOLN DRIVE STORM DRAIN

INDIAN BEND CHANNEL +
•LINCOLN DRIVE STORM DRAIN +

MOCKINGBIRD LANE DEVERSION CHANNEL +
DETENTION BASIN +
LINCOLN DRIVE DEVERSION CHANNEL

INDIAN BEND CHANNEL +
LINCOLN DRIVE STORM DRAIN +
DETENTION BASIN +
LINCOLN DRIVE DEVERSION CHANNEL

INDIAN BEND CHANNEL +
LINCOLN DRIVE STORM DRAIN +
LINCOLN DRIVE DEVERSION CHANNEL

P.LATE 5
$

CONC,EPTUAL A·LTERNATIVE DEVELOPMENT
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The following is a summary of the alternatives.

5.2 Alternative A

Alternative A (shown on Plate 6) is the most straightforward
approach and, includes the Indian Bend Channel and the Lincoln
Drive Storm Drain with no diversions. Alternative A eliminates
(up to the design flood) the flooding at the intersection of
Scottsdale Road at Lincoln Drive and the flooding along Lincoln
Drive East of Scottsdale Road. Flooding of Scottsdale Road at
Indian Bend Road is eliminated, and this in turn solves the
capacity problems at Mummy Mountain Wash. However, until
upstream development occurs, waters from the natural wash would
still flow uncontrolled along Scottsdale Road from the natural
wash to Indian Bend Road; and, businesses and homes on greater
than the design storm in the natural wash/Scottsdale Road
intersection would, in the interim period, be subject to
flooding. The estimated Alternative A cost to protect for the
25 and 100 year floods are $1,550,000.00 and $1,863,000.00,
respectively. In addition, an alternative is included for
construction of a 10 year Lincoln Drive storm drain with a 25
year capacity on the balance of the alternatives. The total
cost of this alternative is $1,135,000.

5.3 Alternative B

Alternative B (Shown on Plate 7) uses the Indian Bend Channel,
a reduced Lincoln Drive Storm Drain, Mockingbird Lane Diversion
Channel, and Detention Basin components. Alternative B
controls the flows from Lincoln Drive and the natural wash and
eliminates flooding problems along the east side of Scottsdale
Road. The precise location for the detention basin has not
been determined, however it is likely that it would lie in
whole or partly within the Town of Paradise Valley.

Detention basin sizes could range from 29 to 36 acre-feet
covering 5 to 8 acres (5 to 10 foot depth). It is anticipated
that any detention basin alternative in Paradise Valley would
incorporate a storm water recharge system and would require
Town approval. The cost of this alternative, exclusive of land
costs, is $1,363,000.00 and $1,703,000.00 for the 25 and 100
year floods.

5.4 Alternative C

Alternative C (Shown on Plate 8) is comprised of the Indian
Bend Channel, Lincoln Drive Storm Drain, Lincoln Drive
Diversion Channel and detention basin. Alternative C controls
the flows from Lincoln Drive and the natural wash and
eliminates flooding problems along and east of Scottsdale Road.
This alternative is similar to Alternative B except the Lincoln
Drive flows are not routed through the detention basin.
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Consequently, the size (and cost) of the Indian Bend Channel is
increased and the detention basin size (and cost) is decreased.
Detention basin capacities range from 17 to 27 acre-feet
covering 2 to 5 acres (5 to 10 foot depth). This is equivalent
to approximately 75% of the detention basin capacity in
Alternative B. As in Alternative B, the location of the
detention basin would lie in whole or partly within Paradise
Valley. The cost to protect for the 25 and 100 year floods,
exclusive of land costs, are $1,385,000.00 and $1,691,000.00,
respectively.

5.5 Alternative D

Alternative D (Shown as Plate 9) uses the Lincoln Drive Storm
Drain, Lincoln Drive Diversion Channel, and the Indian Bend
Channel components. This alternative, like Alternatives Band
C, controls the flows from Lincoln Drive and the natural wash
and eliminates flooding along and east of Scottsdale Road.
Because detention basins are not used, the Indian Bend
Channel's capacity is increased. The Lincoln Drive diversion
channel could act as a buffer area between the higher density
to lower density land uses along the Scottsdale - Paradise
Valley Border. The cost of this alternative is $1,862,000.00
and $2,255,000.00 for the 25 and 100 year storm designs.

5.6 Alternative Comparison

Alternative A controls the water as it now arrives at
Scottsdale Road while Alternatives B, C, and D all control the
flooding at Lincoln Drive by diverting water from Lincoln Drive
to Indian Bend. Alternatives Band C incorporate a detention
basin in the upstream system. Table 5 summarizes the cost and
engineering data for the 25 and 100 year floods and Table 6
~s"u~marizes the same information for the Alternative "A~gc-ystem
"wi't'Jf a 10'year Lincoln Drive Storm drain" and 25 year system on
the balance.
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I
I TABLE 5

ENGINEERING AND COST SUMMARY

I Alternatives for 25 Year Flood Protection Alternatives for 100 Year Flood Protection
----------------------------------------- ------------------------------------------

I Component A B C D A B C D

Indian Bend Channel and CUlvert

I Box Culvert 10' x 8' 10' x 8' 2(10' x 8') 2(10' X 8') 2(10' X 8') 2(10' X 8') 3(10' x 8') 3(10'x 8'
Length (ft) 150 150 150 150 150 150 150 150

I Top Width (ft) 53 53 63 73 63 68 78 88

Length (ft) 1600 1600 1600 1600 1600 1600 1600 1600
Capacity (cfs) 730 760 1200 1490 1150 1410 1690 2200

I
Cost ($) 298,600 298,600 392,500 443,500 392,500 417,000 510,800 559,700

Lincoln Drive Storm Drain

I Length (Main and 4150 4150 4150 4150 4150 4150 4150 4150
Laterals) (ft)
Diameter (Main In) 2 -66" 60" 60" 60" 2 - 72" 66" 66" 66"

I
Main Capacity (cfs) 450 140 120 120 650 210 180 180
Cost ($) 792,000 411,300 411,300 411,300 891,000 429,300 429,300 429,300

I
Mockingbird Lane Diversion Channel

Length (ft) 1500 1500
Capacity (cfs) 420 620

I Cost ($) N/A 20,800 N/A N/A N/A 29,200 N/A N/A

Detention 8asin

I Capacity (AF) 29 17 36 27
Outlet Channel Length 2000 1800 2000 1800
Outlet Channel

I Capacity (cfs) 600 790 1300 1100
Land Requirements (Ac) 5 2 8 5
Cost ($) * N/A 261,500 172,000 N/A N/A 332,600 244,800 N/A

I Lincoln Drive Diversion Channel

Length (ft) 1000 2800 1000 2800

I Capacity (cfs) 300 300 - 1410 430 430 - 2060
Cost ($) N/A N/A 12,200 500,000 13,900 636,400

I
Mummy Mountain Wash Crossing

Capacity (cfs) 780 510 510 510 1160 740 740 740
Cost ($) 101,600 77,400 77,400 77,400 149,800 101,600 101,600 101,600

I
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ENGINEERING AND COST SUMMARY

TABLE 5 (Con't)

I
I
I
I
I Alternatives for 25 Year Flood Protection Alternatives for 100 Year Flood Protection

I
I
I
I
I
I
I
I
I
I
I
I
I
I

Component A B C 0 A B C D

Subtotal Cost ($) 1,192,200 1,048,800 1,065,400 1,432,200 1,433,300 1,309,700 1,300,400 1,727,000

** (Subtotal Cost) 1,192,200 787,300 893,400 1,432,200 1,433,300 977,100 1,055,600 1,727,000

Engr. Legal, Admin.
&Contingincies
® 30% ;t ($) 357,800 314,200 319,600 428,700 429,700 393,300 390,600 528,100

Total Cost ($) * 1,550,000 1,363,000 1,385,000 1,862,000 1,863,000 1,703,000 1,691,000 2,255,000

* Does not include detention basin land costs

** Subtotal Costs - Excluding Detention Basin and assuming Mockingbird Diversion costs are reallocated to a tempora
channel along Scottsdale Road from the natural wash.
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Note: Balance of componets are designed for a 25 year storm.

Alternatives for 10 Year Flood Protection Lincoln Drive Storm
Drain and 25 Year or 100 Year on Balance

TABLE 6

ENGINEERING AND COST SUMMARY

A

4150

;--72

262,650

872,350

472,150

1,135,000

28

Engineering, Legal,
Administrative &
Contingincies

@ 30% + ($)

Subtotal Cost ($)

Total Cost ($)

Cost ($)

Length (main & laterals)

Main capacity (cfs)"l

Lincoln Drive Storm Drain

Component

Diameter (mairt,in.) ~

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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APPENDIX A

ENGINEERING COMPUTATIONS AND CONCEPT DRAWINGS

A-I Hydrology Computation Sheets

i) Basin Characteristics

ii) TR-20 Schematic Existing Conditions

111) Rainfall/Precipitation Data

A-2 Hydraulic Computation Sheets

i) "Cross Section" Computation Sheets

ii) Routing Coefficient Computations

A-3 Cost Estimates for Alternatives
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APPENDIX A

A-I) HYDROLOGIC COMPUTATION SHEETS
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I
I TABLE A-2

I SUB-BASIN CHARACTERISTICS

I TR-20 Time of
Sub-Basin Oesignation Area Curve Concentration Length delta H

.m ~ ~Mi.) Number (Hrs) ilil ilil

I A1 & A2 10 0.44 88 0.65 9000 1158

I C 16 0.34 87 0.35 10000 1180

B1 26 0.79 85 0.30 7200 680

I B2 28 0.07 85 0.27 2000 20

B3 30 0.01 85 0.17 650 5

I 0 32 0.17 85 0.65 6600 68

I
E 34 0.03 85 0.37 2600 28

G3 36 0.21 88 0.16 4000 500

I G4 40 0.05 86 0.12 2650 385

G1 46 0.03 85 0.20 1200 9

I K 48 0.15 85 0.31 2600 30

I
F 58 0.11 85 0.36 3400 40

J 64 0.06 85 0.20 1500 16

I H2 66 0.03 85 0.21 1500 14

H1 72 0.14 85 0.42 3800 40

I L 97 0.03 85 0.22 1400 10

G2 95 0.03 85 0.22 1400 10

I M 96 0.03 85 0.20 1200 10

I
I
I
I
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Station: Phoenix WBO

Elevation (feet): 1117

Latitude: 330 26'

1 2 5 10 25 50 100

5 min. 0.17 0.26 0.38 0.47 0.59 0.68 0.77

10 min. 0.27 0.40 0.59 0.72 0.91 1.06 1.20

15 min. 0.34 0.50 0.74 0.92 1.15 1.34 1. 52

30 min. 0.47 0.70 1.03 1.27 1.60 1.86 2.10

1 hr. 0.60 0.88 1.30 1.61 2.02 2.35 2.56

2 hr. 0.65 0.94 1.39 1.72 2.15 2.49 2.82

3 hr. 0.69 1.01 1.48 1.82 2.27 2.62 2.97

6 hr. 0.81 1.16 1.70 2.07 2.57 2.96 3.35

12 hr. 0.91 1.30 1.90 2.30 2.84 3.26 3.69

24 hr. 1.02 1.44 2.10 2.53 3.12 3.57 4.04

ESTIMATED RETURN PERIODS FOR SHORT-DURATION PRECIPITATION IN ARIZONA
(Inches)

RET URN PER I 0 D (Y EAR S)

R
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A-2) HYDRAULIC COMPUTATION SHEETS
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1306.00
1306.50

1303.80
1305.00
1305.50
1306.00
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CHART 27

10-61

CULVERT CAPACITY
STANDARD CaRR. METAL PIPE-ARCH

HEADWALL ENTRANCE
25"x 16" TO 43" x 27" 0

20 30 40
DISCHARGE - Q - CFS

20 30 40

OISCHARGE- Q- CFS
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~ 3.0
J:
I

0::
lIJ...
<t
~
0
<t

2.0L&J
J:

4.0

...
L&J
L&J
I&.
I
~
J: 3.0I
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35 CFS; AHW' 3.5 FT.
L' 145 FT.; So' 0.020

~ SELECT NO.4, 43'x 27"
HW' 2.8 FT.
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