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SECTION 1: INTRODUCTION/BACKGROUND

1.1 INTRODUCTION/BACKGROUND

This project is the result of drainage concerns in the area of Deer Valley Road and Pima Road.
This project is necessary to facilitate the widening of Pima Road from Deer Valley Road to
Pinnacle Peak Road in order to bring the proposed new roadway into compliance with the City’s
drainage requirements for a major arterial roadway. See Figure 1 for a general location map of
this project.

As a result of the drainage concerns, the City of Scottsdale entered into a contract with Entellus,

Inc. to perform a Project Assessment of the Deer Valley Road drainage channel improvements.

The scope of work includes developing alternatives to convey the proposed flows along the Deer

Valley Road alignment. The flows used in the Project Assessment Study were obtained from

another report prepared by Entellus, Inc. titled Drainage Report — Pima Road Project from |
Pinnacle Peak to Thompson Peak (Reference 10). Also, once an alternative is selected by the |
City, Entellus will be preparing the necessary construction documents to implement the |
recommended alternative.

1.2 PRE-CONDITIONS PRIOR TO LOS GATOS

The natural flow of the watershed along Pima Road from Pinnacle Peak to Deer Valley Road is,
' in general, from the northeast to the southwest. The existing design of Pima Road utilizes several
wet crossings to pass flow across this stretch of roadway with an occasional culvert. Pima Road
adjacent to the Los Gatos subdivision provides a slightly different scenario. A wall exists along
Pima Road (west of Pima Road) bordering the Los Gatos subdivision. This wall has holes in the
bottom of the wall to allow flow to enter the properties. These holes are relatively small and
somewhat perched so minimal flow (if any) would be able to cross through them. The stability of
the wall under a large flow event is questionable since it does not appear to be a flood wall.
Despite this, there is the possibility that the wall could divert flow south along Pima Road. To
compensate for the unknown nature and stability of the wall, two existing conditions models were
created, one assuming the wall holds in place and the other assuming that the wall is not present.
See the Drainage Report — Pima Road Project from Pinnacle Peak to Thompson Peak
(Reference 10) for details regarding the hydrological modeling of the entire watershed.

Los Gatos subdivision borders a portion of the Deer Valley Road Channel. This channel has had
several assumptions regarding the flows, how the flows arrive at the channel and the channels
design. There are two particular previous reports by Others that detail the assumptions of the
Deer Valley Road Channel concept. Those reports are: Deer Valley Road Channel Phase 2 —
Hydrologic and Hydraulic Design Report by Pacific Advanced Civil Engineering in 1996
(Reference 8), hereinafter referred to as the PACE report; and Addendum to Planning Unit
Drainage Plan for Grayhawk Villages 2 and 3 by DEI professional Services in 1996 (Reference
2), hereinafter referred to as the DEI report.
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These reports detail the flows entering the Grayhawk Golf Course to the south at two locations:
~1/2 mile west of Pima Road; and ~1 mile west of Pima Road at the end of the Deer Valley Road
Channel. The two outfall locations are shown on Figure 1 and called out as “Drainage Outlet
Points” which discharge into the Grayhawk Golf Course. The existing channel is split into two
channels, one that enters Grayhawk at the first outlet, and the second outlet which is the outfall.
The PACE report closely corresponds to this condition. This PACE report also details an interim
condition prior to improvements by the Desert Greenbelt Project in the watershed. The Deer
Valley Road Channel was designed for these interim conditions with no freeboard.

The DEI report assumes a continuous channel for the entire length with a split flow structure onto
the Grayhawk Golf Course. The flows from these reports are summarized below. They are also
shown on Figure 4 at their respective locations for the 100 year — 6 hour flows (see Section 4.1).

Flow Location DEI report PACE Report PACE Report
Ultimate Condition | Interim Condition
Deer Valley Road 1,113 cfs 310 cfs 640 cfs

Channel prior to golf
course split

Flow to golf course 334 cfs 310 cfs 640 cfs
(~1/2 mile west of
Pima Road)
Flow continuing along 779 cfs 0 cfs 0 cfs
Deer Valley Road

alignment past golf
course split (~1/2 mile
west of Pima Road

Flow at end of Deer 637 cfs 720 cfs 1,110 cfs
Valley Road Channel

<3 L
Entellus SeOTTeOALE




3 A s - b 33 Y e R
= - 2 % R,s i i n n / .mv.ww
J e (=) = Ay i 3F 5
. =25 o A e 8 5
7 = = % % ‘
- 3 (. b ‘ E ==
e o/
0.
9

-2 e |.l :.&..: e g i3 «..a.t«-\.-,w.@ &S5
CQUVINIAE -

,. .x.«.
N M a R ..}\ ’

o

p
O
ﬁﬁB TR

s
A1 o R A ranuw,
B 2Dy ¢ 3 ‘
07 T m P > 3 4 .
¢ e, 5
o ) E Yoo
B % v, .P, 3 N_ - s TR <
g - p » s
qu.\«. < % . U, o 3 NS
& & : o 2 Y,
- % S LA G 3
- . - 3 4
- & y é
A8 o » < - ey
o -
. +
~

Grayhawk Development







SECTION 2: EXISTING CONDITIONS

2.1

2.2

2.3

2.4

ENVIRONMENTAL (404)

The project limits will be evaluated for “waters of the United States” as regulated by the U.S.
Army Corps of Engineers under Section 404 of the Clean Water Act. A Section 404 Preliminary
Jurisdictional Delineation (JD) is currently being prepared for the project and will be submitted to
the USACE to identify any features (e.g., washes) under the jurisdiction of the USACE. Upon
receipt of the approved JD, project impacts to any jurisdictional feature will be assessed and the
appropriate Section 404 Permit will be prepared, if necessary.

EXISTING UTILITIES

There are existing utilities in the project area of the proposed Deer Valley Road Channel and in
the area of the proposed drainage improvements along Pima Road from Deer Valley Road
alignment to Thompson Peak Parkway. The utilities in the project area along the proposed Deer
Valley Road Channel include the following:

e City water lines

o City sewer lines

e APS (underground line)

o Cox Communications (underground line)
e Qwest (underground line)

At this time, it is anticipated that some removal or relocation of water line facilities, electric lines,
and irrigation lines will be needed along the proposed Deer Valley Road Channel.

EXISTING RIGHT-OF-WAY & OWNERSHIP OF PROPERTIES

Along the alignment of the proposed Deer Valley Road Channel, there is an existing 100 foot
drainage easement south of the section line. This easement belongs to the Grayhawk
Homeowners Association. North of the section line adjacent to the drainage easement there is 50
feet of existing right-of-way (ROW). The alternatives for the Deer Valley Road Channel
presented in this study are within the existing easement and ROW. Therefore, no additional
easements or ROW will need to be obtained. A copy of the plat that shows the separate tracts in
the project area is included in Appendix A.

ENVIRONMENTALLY SENSITIVE LAND (ESL) AREA

This project falls within the Environmentally Sensitive Lands (ESL) Areas of the City. As a
result, the design of the drainage improvements will need to follow the standards and criteria for
the area as provided in the Environmentally Sensitive Lands Ordinance (ESLO).
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SECTION 3: PROJECT SCOPE

31

3.2

PROJECT PURPOSE

The purpose of this study is to determine the conveyance capacity of the existing facilities and to
develop and evaluate alternatives to convey flows to the two existing outfalls into Grayhawk Golf
Course. Furthermore, as described in the scope of work, this Project Assessment Study will
present alternatives to the City for consideration and will make a recommendation to the City on a
preferred alternative to implement. Upon acceptance by the City of the recommended alternative,
Entellus will prepare the final construction documents for the recommended alternative. These
construction documents will be included with the Drainage Report — Pima Road Project from
Pinnacle Peak to Thompson Peak (Reference 10) construction documents and will be constructed
under the same contract number.

PROJECT OBJECTIVE

The project objective is to develop and evaluate cost effective alternatives that appropriately
convey the flows to the downstream outfall points which are acceptable to the City and the
adjoining developments. In addition, the objective of the study is to identify a recommended
alternative for the City’s consideration and, if acceptable, implementation.
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SECTION 4: HYDROLOGIC AND HYDRAULIC AND SEDIMENTATION ANALYSIS

4.1 HYDROLOGIC ANALYSIS

A hydrologic analysis was performed to determine the base flows for the alternatives presented in
this Project Assessment Report. The analysis includes the modeling of the proposed Pima Road
Channel from Pinnacle Peak Road to approximately Via De Luna Drive and the Pima Road Storm
Drain from that location to the Deer Valley Road alignment. The proposed alternative
configuration is presented in the proposed model and documented in the Drainage Report — Pima
Road Project from Pinnacle Peak to Thompson Peak (Reference 10). See this report for details
regarding the hydrological modeling of the entire watershed.

4.1.1 Previous Hydrology Models

Nearly all of the current hydrology for the region is based on the original modeling developed
for the Core North State Land parcel by Robert L. Ward (Reference 14), hereinafter referred
to as the Core North Model. It should be noted that the current hydrology is a compilation of
various modeling efforts, and is not solely the product of Mr. Ward. For this project, Entellus
utilized The City of Scottsdale Desert Greenbelt, Pima Road Three Basin Project by Stantec
Consulting Inc., dated March 1999 (Reference 1), hereinafter referred to as the Three Basins
Model. The Three Basins Model makes many assumptions based on the implementation of the
‘ Scottsdale Desert Greenbelt Flood Control Project improvements; however, the Desert
Greenbelt project was never completed. In order to model current existing conditions, it was
necessary to modify the Three Basins Model to adequately account for current conditions.

Portions of the DEI Report composite models were utilized and inserted where appropriate in
the model. This appears to be the model that was utilized by Grayhawk to design the Deer
Valley Road Channel and other downstream drainage improvements. Several drainage
analyses by ¢thers have been conducted in the watershed with varying assumptions. Entellus
prepared a drainage review memorandum to the City of the previous studies which is included
in Appendix E.

4.1.2 Methodology

The U.S. Army Corps of Engineers’ HEC-1 Flood Hydrograph Package, hydrologic
rainfall/runoff computer program, Version 4.1 (Reference 9), was utilized to perform the
hydrologic analysis for the study area.

4.1.3 Model Modifications

In order to adequately model the improved conditions, several modifications to the hydrologic
model were required. Several existing route reaches along Pima Road from Pinnacle Peak
Road to Deer Valley Road were modified to model the proposed Pima Road Channel and
storm drain. Also, route reaches representing the proposed Deer Valley Road Channel were
modified. In addition, a diversion representing the split from the proposed Deer Valley Road
Channel into Grayhawk Golf Course was modified. The existing online sedimentation basin

% 4-1 m £
Entellus g{F}U ‘UME




. at the end of Deer Valley Road Channel was introduced into HEC-1 hydrologic model. These
modifications are discussed in the following sections; however, see the Drainage Report —
Pima Road Project from Pinnacle Peak to Thompson Peakfor details regarding the
hydrological modeling (Reference 10).

4.1.4 Pima Road: Pinnacle Peak Road to Deer Valley Road Alignment
There are proposed improvements upstream of the Deer Valley Road Channel to convey flows
south along Pima Road to the Deer Valley Road Channel. These proposed improvements
include a nearly half mile drainage channel starting at Pinnacle Peak Road, continuing along
the east side of Pima Road and ending at the Via De Luna Drive alignment. The proposed
Pima Road drainage channel empties into 2 — 78” storm drain pipes, which start at Via De
Luna Drive and continue south to Los Gatos Drive where they transition to 3 — 78” storm
drain pipes and continue to the Deer Valley Road alignment. These proposed structures are
not a part of this report, but details regarding the proposed design and analysis can be found in
the Drainage Report — Pima Road Project from Pinnacle Peak to Thompson Peak (Reference

10).

4.1.5 Deer Valley Road Channel: West of Pima Road and the Deer Valley Road
Alignment to Sedimentation Basin
Based on discussions with the City, it was decided to match the design flows without
freeboard entering the Grayhawk Golf Course at the two outlet points, it was determined
that all flow arriving at the intersection of Pima Road and Deer Valley Road alignment
could be conveyed to the west, and not exceed the design flows at the two outlet points.
‘ Therefore, for the proposed condition, all flow is assumed to be conveyed to the west along
the proposed Deer Valley Road Channel.

The Deer Valley Road Channel routes in HEC-1 were modified to be a representative eight
point typical cross section of the recommended alternative. The 100-year peak flow in the
channel ranges from 1309 cfs to 715 cfs. For details on the channel cross section, the
hydraulic structures, the existing and proposed capacity of the Deer Valley Road Channel,
see Section 4.2.

The split at Pima Road and Deer Valley Road alignment was modeled such that the existing
conditions were maintained. The diversion representing the split from the Deer Valley Road
Channel into the Grayhawk Golf Course through the existing 1 - 10’ x 5> RCB, located 2300
feet west of Pima Road, was also modified to represent the proposed diversion structure at
this location. As a result, the 100-year peak flow draining into Grayhawk Golf Course was
determined to be approximately 640 cfs. The existing conditions at this location were also
maintained for the 2 and 10-year frequency storms (see Appendix E).

The existing sedimentation basin at the end of Deer Valley Road Channel (~1 mile west of
Pima Road) was introduced into HEC-1 hydrologic model. A stage — storage — discharge
record was utilized to model the online basin. The elevation and area data used was based
on survey conducted as explained in Section 4.2.2. As no outlet was found at the time of
survey, it was determined from the survey information and the hydraulic analysis based
upon the existing conditions that the basin will overtop the southern portion of the
. sedimentation basin then continue to flow south into the golf course without additional
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. storage occurring (See Section 4.2 for more details on the hydraulic modeling portion).
Using the conic method, the basin capacity was determined to be approximately 4 acre-feet
(see Appendix E). The 100-year peak flow at this location was reduced from the existing
conditions flow of just over 1500 cfs to approximately 1075 cfs for the post-developed
condition.

The hydrology flows used for the alternative analysis for the proposed Deer Valley Road
Channel at the two outlet locations are shown on Figure 4.

Entellus Sho :DME




s A _y."bh e

. Q
o - -

v Ai o

N | ’ m ::
: A o

4

A
" ’

i

SECOND .
OULIE s BIRST;
OUILIET

Entellus - Existing Conditions Without Wall
Entellus - Existing Conditions With Wall
DEI - Grayhawk Villages 2 and 3

PACE - Grayhawk DV Channel Phase 2 - Without Freeboard

14
e

Entellus

P:\400\410061a\drainage\DV_PA\GIS\MXD\Figure4.mxd




. 42 HYDRAULIC ANALYSIS

The purpose of the hydraulic analysis was to develop and evaluate alternatives for different
proposed channel configurations for the proposed Deer Valley Road Channel; and develop a
concept for the flow control structures to split the flow along the Deer Valley Road Channel at
approximately 2300 feet west of Pima Road. Also, the hydraulic analysis evaluated flow into
the golf course at the existing box culvert and flows west along the Deer Valley Road Channel
to an existing sedimentation basin that outlets into the golf course. In order to accomplish
this, the future conditions flows were used for the hydraulic analysis. Figure 3 shows the
future condition flows used for different portions of the Deer Valley Road Channel. The
hydraulic analysis includes the proposed channel from the proposed storm drain outfall at the
southwest corner of Pima Road and Deer Valley Road alignment to the west 2700 feet. A
proposed flow control structure at the entrance into the golf course, approximately 2300 feet
west of Pima Road, allowed 50% of the flow to move south through an existing 1 - 10’ x 5’
box culvert and over the existin%?oadway. The remainder of the flow (59%) continues west
along the proposed Deer Valley Road Channel which outlets into an existing sedimentation
basin approximately 5000 feet west of Pima Road. The outfall of this sedimentation basin
goes into the golf course.

4.2.1 Methodology
Along the Deer Valley Road Channel, the methodology used for the channel alternatives was
normal depth analysis using Flowmaster (Reference 3). Flowmaster was used to estimate the
proposed channel size west of the storm drain outfall at the intersection of Pima Road and the
‘ Deer Valley Road alignment to approximately 2700 feet west of the intersection. For all
alternatives, the proposed condition flows, longitudinal slope, side slopes of the channel,
depth for channel, Manning’s roughness coefficient were entered into Flowmaster to estimate
the channel size. Additionally, one foot of freeboard was included in the channel to develop
the channels ultimate size. The normal depth output can be found in Appendix G.

The methodology used for the design of the flow control structures approximately 2300 feet
west of Pima Road were analyzed as weir flow. Two different weir options were used
together. The lower portion of the weir was assumed to be a trapezoidal weir that allowed the
lower storm flows to flow through this opening. The upper portion is assumed to be a broad
crested weir where the higher storm flows are conveyed over this area. For both weirs, the
side slopes of the weirs are 4V:1H. The purpose of the two weirs together is to control the
lower and higher storm flow split. The weir coefficients, the top length and height for both
weirs were all used in the weir equations. The weir calculations can be found in Appendix H.

At the location of the existing box culvert approximately 2300 feet west of Pima Road, the
methodology used was a part of the HEC-RAS V.3.1.1 (Reference 6) program. The type of
culvert, culvert opening size, number of culverts, length of culvert, Manning’s roughness
coefficient of the culvert, and invert of the culvert were entered into HEC-RAS. The option in
HEC-RAS for bridge modeling approach, which also applies to culverts, was used as follows:
1) for low flows, the methodologies used were energy and momentum; 2) and for high flows,
the methods used were pressure and/or weir. This option allowed HEC-RAS to perform the
hydraulic output based upon cross sections and the existing culvert location in the reach. This
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. output is a part of both the existing conditions (Appendlx F) and the proposed conditions for
the recommended alternative (Appendix J). ST S 1. S S

y W VA=

An existing sedimentation basin located approximately 5000 feet west of Pima Road was
reviewed to estimate the depth of flow over the basin and to locate the approximate outfall
area. The methodology used to estimate these conditions was normal depth utilizing HEC-
RAS V.3.1.1 (Reference 6). A cross section along the highest point of the basin on the
southern edge was entered in HEC-RAS; Manning’s roughness coefficient was entered; the
proposed condition flow was entered; and the longitudinal slope was obtained from the
topographic mapping. With the known input parameters, HEC-RAS was run and the normal
depth output can be found along with the existing conditions (Appendix F) and the proposed
conditions for the recommended alternative (Appendix J). Using the cross sections at the
downstream end, the HEC-RAS output from both flow conditions was used to estimate the
location of the outfall of the basin and the depth of flow over the outfall area.

Along the Deer Valley Road Channel, two separate hydraulic models were put together to
estimate the existing conditions utilizing HEC-RAS V.3.1.1 (Reference 6). The first model is
the eastern segment which is located just west of the intersection of Deer Valley Road
alignment and Pima Road to approximately 2300 feet west of Pima Road. The second model
is the western segment which is located approximately 2700 feet west of Pima Road to
approximately 5000 feet west of Pima Road. The cross sections, thalweg, bank stations, and
reach lengths were extracted from ArcGIS (Reference 15) using HEC-Geo RAS V.4.1.1
(Reference 5). HEC-GeoRAS is an ArcGIS extension that allows the geometry data to be
extracted from GIS to be used in HEC-RAS. The tools within HEC-GeoRAS allow the user

‘ to create geometric data (cross sections, bank stations, river centerline, ineffective areas,
levees, n-value boundaries, etc.). The extracted information was imported into HEC-RAS for
further detailed modeling. This process was done for the existing conditions model along the
Deer Valley Channel. This model was used for reviewing the existing drop structures,
velocities, capacity of existing channel, and hydraulic depths. The existing condition models
helped to propose channel geometries for the alternatives along the Deer Valley Road Channel
and to place grade control structures. For additional discussion of the capacity of the existing
conditions channels, see Section 4.2.3.

Lastly, for proposed storm drain (see Alternative 4) which runs longitudinally along the
northside of the Deer Valley Road Channel, the methodologies used for the storm drain were
both the direct step and standard step gradually varied flow methods using StormCad
(Reference 4). The proposed pipe size, proposed condition flows, longitudinal slope,
Manning’s roughness coefficient were entered into StormCad to estimate the velocities and
hydraulic grade lines. The boundary condition used was free outfall not to exceed one foot
from top of pipe. Additionally, the hydraulic grade line was at least one foot below the
existing grade at all locations of the pipe layout. The StormCad output can be found in
Appendix G.

4.2.2 Survey
As part of the hydraulic analysis for this project, field survey data was obtained in April 2009
by Entellus for the area just west of the intersection of the Deer Valley Road alignment and
. Pima Road to approximately 5000 feet west of Pima Road. The purpose of the field survey
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. was to gather preliminary cross sectional information for hydraulic analysis, verify capacity of
an existing sedimentation basin, and to obtain information on any existing structures within
the project area. As part of the City’s recommendation to create a more detailed hydraulic
analysis in the Deer Valley Road Channel, a more detailed survey was obtained in July 2009
by Entellus. The detailed survey was gathered in the same area; therefore, better cross
sectional information was obtained from the survey. Also the upstream and downstream
location of the existing drop structures was obtained and is included in the hydraulic model.

The cross sectional data information was entered into HEC-RAS for hydraulic modeling
purposes. The cross sections were obtained at a spacing of approximately 250 feet, except at
locations of existing grade controls.

The existing sedimentation basin which is located approximately 5000 feet west of Pima Road
along the Deer Valley Road alignment was surveyed. The footprint of the basin was surveyed
and the surrounding area. The footprint of the basin allowed a calculation of the volume of
the basin. The volume of the basin was calculated using the conic method as described in the
HEC-1 manual (Reference 9). The provided volume calculated from the surveyed
information was entered into the HEC-1 model; see Section 4.1 for more information. The
footprint of the basin was also reviewed to identify the location of the outfall. The outfall
location was used to cut a cross section and entered into the HEC-RAS program for modeling
purposes.

Only one existing structure approximately 2300 feet west of Pima Road along the Deer Valley
Road alignment was surveyed. The existing structure is 1 - 10” x 5° box culvert which allows

‘ flow to move south through the culvert into the golf course. The dimensions and inverts of
the existing culvert were entered into the HEC-RAS program for modeling purposes. As a
part of this structure, the existing roadway was also surveyed at different locations along the
road. The edges of road and the roadway centerline were surveyed. The points from the
roadway were used in the HEC-RAS program for modeling purposes as part of the weir and
pressure flow option.

The survey information along with supporting documentation is included in Appendix D.

4.2.3 Capacity of Existing Deer Valley Road Channel
A hydraulic analysis of the existing Deer Valley Road Channel was made. The channel was
modeled using HEC-RAS and was used to estimate the existing capacity of the channel.

Two separate models were created for the Deer Valley Road Channel. The first model is the
eastern segment, which is located just west of the intersection of Deer Valley Road alignment
and Pima Road to approximately 2300 feet west of Pima Road. The second model is the
western segment, which is located approximately 2700 feet west of Pima Road to
approximately 5000 feet west of Pima Road. The boundary condition used for the eastern
segment model was normal depth with a slope of 0.025 ft/ft for the downstream cross section
and critical depth for the upstream cross section; and the boundary condition for the western
segment model was normal depth with a slope of 0.015 ft/ft for the downstream cross section
and critical depth for the upstream cross section. The Manning’s roughness coefficient used
. was 0.045 for the main channel and both overbanks; and 0.065 for the main channel where the
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existing drop structures are located both upstream and downstream to account for the rip-rap.
Both models were run as mixed flow conditions to get a better representation of the hydraulic
output within the channel segments. The information was reviewed and modified where
needed.

The eastern segment of the Deer Valley Road Channel just west of the intersection of Pima
Road and the Deer Valley Road alignment to approximately 2300 feet west of Pima Road was
the first segment. The proposed flow of 1310 cfs was entered into the model to see if this
segment of the channel could convey the proposed flows. The analysis reflected that this
channel segment would not be able to convey the proposed flow with adequate freeboard.
The next step was looking at the flows that could be conveyed in certain parts of the channel
by using the flow distribution option in HEC-RAS. This flow distribution option allows the
user to divide the cross section into segments by entering a number to slice the overbanks
and/or channels. The number entered into HEC-RAS divides the overbanks or channels into
these segments and calculates the hydraulic output for each segment. Therefore, using the
initial flow of 1310 cfs only, the channel area was reviewed to see how much flow is within
the channel. Then after reviewing the results of the flow distribution option at each cross
section, the estimated flow was entered into HEC-RAS and run again. Through this trial and
run process, it was estimated that the flow ranges for the eastern segment was between 50 cfs
to 1310 cfs with little or no freeboard included. Therefore, it was concluded from this
analysis that the entire eastern channel segment needed improvements.

The western segment of the Deer Valley Road Channel from approximately 2300 feet west of
Pima Road to 5000 feet west of Pima Road was the second segment. First the proposed flows
of 870 cfs and 1100 cfs were entered into the model to see if this segment of the channel
would convey the proposed flows. The analysis reflected that the channel segment would be
able to convey the proposed flows in the entire length of the western channel segment, except
where the eastern segment ties into the western segment. This tie in location is from
approximately 2300 feet west of Pima Road to 2700 feet west of Pima Road for a total length
of 400 feet for improvements. Therefore, it was concluded from this that the western channel
segment only needed improvements for 400 feet where the eastern channel segment
transitions into the western channel segment to continue the conveyance of flow towards the
western channel segment then eventually to the existing sediment basin 5000 feet west of
Pima Road.

The output from the existing conditions model can be found in Appendix F and the HEC-
RAS models for both reaches (eastern segment and western segment) can be found on the CD
included in Appendix L. Figure 2 shows the Deer Valley Road Improvement areas and
Figure 3 shows the future condition flows used in the hydraulic model.
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4.3 SEDIMENTATION ANALYSIS

The purpose for this analysis is to present the findings of the sediment yield and scour
analysis for the proposed Deer Valley Road Channel. Scour depths were evaluated for the
100-year, 6-hour flood event, whereas sediment yield was evaluated for:

2-year, 6 hour
100-year, 6-hour
annual average

At this point no sediment gradation analysis is available for the Deer Valley Road Channel.
Thus, gradation test results from the Southwest Corner of Pima Road and Sierra Pinta Drive,
approximately one mile south of the Deer Valley Road and Pima Road intersection, by
Geotechnical Evaluation Pima Road Drainage Junction Structure Southwest Corner of Pima
Road and Sierra Pinta Drive Scottsdale, AZ (Reference 16) were used. Even though it is
expected that the soils in this area are similar in type, consisting mainly of clayey sand, it is
recommended that gradation tests be performed at the locations of interest and scour depths be
re-evaluated during the design. As part of the sedimentation analysis, the available gradation
sample was obtained from a depth of 6 to 6.8 feet was used for the calculations. Any analytic
results that show scour or degradation beyond the sample depth will require additional

. sampling to confirm. This is due to the fact that the soil gradation will probably differ as the
soil depth is increased.

4.3.1 Methodology
4.3.1.1 Scour

The scour depth calculations follow procedures described in the Arizona State Standard 5-96
(Reference 12) and Arizona Floodplain Management Association (AFMA) Scour Analysis for
Small to Mid-Size Desert Washes short course (Reference 11).

The equilibrium (stable) slope was determined utilizing the Meyer-Peter, Muller
methodology. Long term degradation was determined based on the calculated stable slopes
and assuming that the existing drop structures would act as control elevations. The greatest
distance between grade control structures was used to determine the long term degradation.

The channel general scour was calculated utilizing Lacey’s equation, and the total scour was
obtained by adding the long term degradation and general scour.

4.3.1.2 Sediment Loss

Sediment loss calculations follow the procedures described in the Agricultural Handbook 537
(AH-537) (Reference 13). The Universal Soil Loss Equation was utilized to estimate the
sediment loss for the proposed Deer Valley Road Channel. Soil erodibility factor (K) (Figure
5) was obtained from SCS soil survey (AZ645). Additionally, the rainfall and runoff factor
. (R) was calculated using the 6-hour storm distribution (Pattern III) for Maricopa County. An
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‘ extension of ArcMap called Spatial Analyst was utilized to determine the average slope for
each subarea (Figure 6) based on the DEM provided by the City.

4.3.2 Results of Analysis

Scour depth analysis for Deer Valley Road Channel was performed for both west
(Slope=0.5%) and the east (Slope=0.7%) portions of the channel and is presented in Table 1
below. The equilibrium (stable) slope for the channel was found to be a very mild 0.0003 ft/ft
with the total scour depth of 3.12 and 4.08 feet for the west and east portions, respectively.
The channel design discharge and depth were used in these calculations. Also, the greatest
distance of 450 feet, between grade control structures was used. The distance between grade
control structures for the existing channel ranges from 100 feet to 450 feet; therefore, the total
scour depths should be smaller for some segments of the channel.

Table 1. Deer Valley Road Channel Total Scour

Deer Valley Road Channel
D ‘West East Description
Kipm 0.19 0.19 Dimensionless coefficient
Q/ Que 1 1 Ratio of total flow to flow over the channel
Q [cfs] 1100 1310 Discharge, (cfs)
ng 0.045 0.045 Manning's » for the stream bed
Dgo [mm] 5 5 Bed sediment diameter for 90% finer
Dsy [mm] 1 1 Mean sediment diameter
d [ft] 4 4 Mean depth
. Su[ft/ft] | 0.0003 | 0.0003 | Stable slope St = Kmpm (Q / Qur) (ns /Dsy"*)** Dso/d

S, [fU/ft] 0.005 0.007 Existing channel slope
Sy [f/ft] 0.0003 | 0.0003 | Equilibrium (Stable) slope

L [f] 450 450 Distance between downstream control point and point of interest
yie [ft] 2.12 3.02 Long-term degradation y = (S, - S1) L
L¢ 1.76 1.76 Dimensionless Lacey's silt factor L¢= 1.76(D,,)"
Q [efs] 1100 1310 Design discharge
Ym [ft] 4.02 4.26 Mean water depth at design discharge Y,, = 0.47 (Q/ Ly)"?
D,, [mm] 1 1 Mean grain size of bed material
V4 0.25 0.25 Multiplying factor from Table 7
Yes [ft] 1.00 1.06 General scour depth using Lacey's Equation y,, = Z(Yy,)
yie [ft] 2.12 3.02 Long-term scour depth
Yes [ft] 1.00 1.06 General scour depth
v [ft] 3.12 4.08 Total Scour depth y, = yje + ygs

Sediment loss calculations for the Deer Valley Road Channel are presented in Table 2 below.
It should be noted that the calculations presented in this report consider only local
contributing area and do not include the sediment entering the channel from the Pima Road
Storm Drain. Sediment loss analysis for Pima Road Channel and Storm Drain are presented in
the Drainage Report — Pima Road Project from Pinnacle Peak to Thompson Peak (Reference
10). As shown in Figure 7, local contributing areas used for sediment loss calculation are
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based on the proposed conditions HEC-1 hydrology model. Sediment loss was calculated for
three alternatives:

e 2-year, 6-hour
e 100-year, 6 hour

e Annual average

Even though determining sediment loss for a specific storm event is not recommended by
USDA (Reference 13); it is presented here as an additional analysis. For detail calculations of
rainfall and runoff factor R and other reference materials, see Appendix I. The total sediment
entering Deer Valley Road Channel from the local contributing area was found to be 111 tons
annually. It is recommended that the channel be cleaned periodically and especially after
significant storm events.

Table 2. Deer Valley Road Channel Soil Loss Analysis

Procedure follows USDA AH 537 - Predicting Railfall Erosion Losses, 1978
Universal Soil Loss Equation (USLE) A = RKLSCP
Area Ajpnuslly Azyrhr Aooyr6hr Soil LosSnnusity Soil LosSz.yr,6.hr Soil LosS100yr6-hr
D [acre] [tons/acre/year] | [tons/acre] | [tons/acre] [tons] [tons] [tons]
1 342.4 0.51 0.084 0.247 174.6 286 84.6
2 106.6 0.51 0.084 0.247 54.4 89 26.4
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SECTION 5: ALTERNATIVES ANALYSIS

5.1

DEER VALLEY ROAD CHANNEL: PIMA ROAD TO DRAINAGE BASIN

As part of this study, alternative drainage solutions were developed and analyzed that comply
with the City’s Design Standards. The flows vary along the proposed Deer Valley Road Channel
as shown in Figure 3. For all the alternatives, the flows shown in Figure 3 were used in
developing the alternatives. Descriptions of the alternatives are provided along with the results of
the analysis for each alternative. Plan and profiles for each alternative can be found in Appendix
B.

As part of the Pima Road improvements from Deer Valley Road to Pinnacle Peak Road, drainage
improvements are planned to protect the new roadway from flooding. The improvements planned
along this portion of Pima Road consist of storm drains, channels, and culverts which conveys the
flow that impact the new roadway south along Pima Road from Pinnacle Peak Road to Deer
Valley Road. For more information on the proposed drainage improvements along Pima Road,
please see the Drainage Report — Pima Road Project from Pinnacle Peak to Thompson Peak
(Reference 10).

The purpose of this study is to develop alternatives to convey the flow collected at the intersection
of Pima Road and the Deer Valley Road alignment, as part of the Pima Road Improvements, west
along the Deer Valley Road alignment to two outfall points which discharge into Grayhawk Golf
Course (see Figure 1). The first discharge point is located approximately 2300 feet west of Pima
Road just upstream of an existing 1 — 10° x 5> RCB culvert. The second is located approximately
5000 feet west of Pima Road. Both outlet points convey flow into the Grayhawk Golf Course.

A comparison of flows from current and previous studies at the two discharge points into the
Grayhawk Golf Course was made. Additionally, flows moving south along Pima Road at the
Deer Valley Road alignment were also compared. The studies compared for flows at each of
these locations consisted of the following:

1. Existing condition flows without the wall along Los Gatos by Entellus (Reference 10)
2. Existing condition flows with the wall along Los Gatos by Entellus (Reference 10)

3. Addendum to Planning Unit Drainage Plan for Grayhawk Villages 2 and 3 by DEI
(Reference 2)

4. Grayhawk Deer Valley Chanel Phase 2 — with Freeboard by PACE (Reference 8)
5. Grayhawk Deer Valley Channel Phase 2 — without Freeboard by PACE (Reference 8)

Figure 4 shows the results of this comparison of flows from these studies at each of these
locations, see Section 4.1. From this comparison of flows, based on discussions with the City it
was decided that Entellus will develop the Deer Valley Road alternatives using the flows
identified at the two outlet points into the Grayhawk Golf Course based on the Grayhawk Deer
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Valley Channel Phase 2 — without Freeboard by PACE. Therefore, all the Deer Valley Road
alternatives were developed using a maximum flow at the discharge points into the golf course as
follows:

e At the first outlet point (2300 feet west of Pima Road) — Q=640cfs
e At the second outlet point (5000 feet west of Pima Road ) — Q=1110 cfs

The design criteria used to develop the alternatives consists of the following:

e Deer Valley East Channel - West of Pima Road to approximately 2300 feet west of Pima
Road the flow used is Q=1310 cfs

e Deer Valley West Channel - Approximately 2300 feet west of Pima Road to
approximately 2700 feet west of Pima Road the flows used is Q=870 cfs (see hydrology
output for this flow)

e [Earthen channels were sized with velocities generally less than 6 ft/s

e Lined channels were sized with velocities generally less than 10 ft/s

o Side slopes of unprotected earthen channels were set at 1'V:4H

e Side slopes of protected earthen channels were set at 1 V:2H

e Side slopes of lined channels were set at 1V:1H

¢ Maximum channel depth was set at 4 feet

o All channels were sized to have 1 foot of freeboard

e The drop across a grade control structure was limited to a maximum of 4 feet

e The total scour depth used in developing the alternatives was a maximum of 4.1 feet

5.1.1 Alternative 1
5.1.11 Alternative Description

This alternative involves constructing new channels that will replace the existing channel
from the Pima Road and Deer Valley Road alignment west to approximately 2700 feet west of
Pima Road, installing flow control structures at approximately 2300 feet west of Pima Road to
control flow splits, and installing grade control structures at various locations to control
velocities within the improved channel areas. Also, this alternative will utilize the existing
channel from approximately 2700 feet to 5000 feet west of Pima Road.

At the intersection of Pima Road and Deer Valley Road alignment at the outfall of the Pima
Road storm drain, flow is conveyed in a proposed landscaped earthen channel to
approximately 2300 feet until it reaches a flow control structure. At 2300 feet west, two flow
control structures are proposed to control the flow going south towards the golf course and
west towards the Deer Valley Road Channel. The first flow control structure allows 640 cfs
of the 1310 cfs to split from the Deer Valley Road Channel and flow through and over the
existing 1-10” x 5> RCB culvert into the golf course. Currently, there is an existing grade
control structure at this location, but the existing grade control structure will be replaced with
a new flow control structure based upon the proposed flow splits, channel grades, and channel
geometry. The second flow control structure, located approximately 2300 feet west of Pima
Road on the proposed Deer Valley Road Channel, will convey 670 cfs to the west. Although
the flow split of 670 cfs occurs at this location, the channel from approximately 2300 feet to
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’ 2700 feet west is designed for a flow of 870 cfs. The flow of 870 cfs was used for the design
of the new channel segment to be conservative in order to convey the offsite flow coming in
from the north. This new channel segment ties into the existing channel approximately 400
feet west of the second flow control structure location. At this location, the existing channel
continues west approximately 2700 feet to an existing sedimentation basin located
approximately 5000 feet west of Pima Road. This existing channel will remain since the
existing channel has adequate capacity to convey the proposed flows with one foot of
freeboard. The flow in the existing channel discharges into the existing sedimentation basin
that will overtop on the southern edge and flow into the golf course.

A total of four (4) grade control structures are placed in the improved channel areas. Rip-rap
is placed immediately upstream and downstream of the grade controls for channel protection.

5.1.1.2 Alternative Analysis

For this alternative, there are two main channel sections proposed for the improved channel
area along the Deer Valley Road alignment. The first section from the intersection of Pima
Road and the Deer Valley Road alignment to approximately 2300 feet west, the new channel
is a landscaped earthen trapezoidal channel with a bottom width of 44 feet. The total top
width including freeboard is 82 feet. The flow used for this channel is 1310 cfs. The
Manning’s roughness used for this channel is 0.045 for the channel and both overbanks. The
velocity of this new channel is 5.8 ft/s with a longitudinal slope of 0.007 ft/ft.

The second proposed channel section runs from approximately 2300 feet west of Pima Road
to 2700 feet west of Pima Road. This new channel section is a landscaped earthen trapezoidal

. channel with a bottom width of 27 feet. The total top width including freeboard is 65 feet.
The flow used for this channel is 870 cfs. The Manning’s roughness used for this channel is
0.045 for the channel and both overbanks. The velocity of this new channel is 5.5 ft/s with a
longitudinal slope of 0.007 ft/ft.

Both channel configurations have side slopes of 1V:4H on both sides of the channel; and a
depth of 4 feet with 1 foot of freeboard for a total height of 5 feet. At the proposed grade
control structure locations, rip-rap is placed immediately upstream and downstream of the
control structure for channel protection. Additional rip-rap is placed at various locations
where offsite flow from the north come into the improved channel areas.

Figure 3 shows the flows used for each channel segment and the normal depth outputs for this
alternative are found in Appendix G.

5.1.1.3 Alternative Cost

For this alternative, a preliminary construction cost estimate was prepared. Most of the costs
associated with this alternative for the improved channel areas are: clearing and grubbing,
excavation and fill, rip-rap protection for grade controls, removing and relocating of the
existing utilities, and landscaping and irrigation. The total estimated cost for this alternative is
$0.58M. For a more detailed breakdown of the costs, see Appendix K.
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‘ 5.1.14 Alternative Pros and Cons

Based on the analysis of this proposed alternative, the following pros and cons were

identified:
e Pros
L. This alternative is a landscaped trapezoidal channel section that is similar to the
existing channel section in character, slope and vertical drops.
2, This alternative allows more landscaping of the channel section and minimizes the

use of rip-rap.

3 This alternative is the lowest in cost of the alternatives developed.

4. Maintenance by the HOA would be similar to that of the existing channel.

5. This alternative has a flow depth and velocity comparable to the existing channel

o Cons

L. This alternative will disturb a larger area than the other alternatives resulting in a
larger area to be re-landscaped.

2. This alternative requires more grading which could result in greater impacts to the
adjoining residences due to construction noise and dust.

3, This alternative may require use of some of the existing ROW on the Deer Valley

Road alignment.

5.1.2 Alternative 2
’ 5.1.2.1 Alternative Description

This alternative, as with Alternative 1, involves constructing new channels that will replace
the existing channel from the Pima Road and Deer Valley Road alignment west to
approximately 2700 feet west of Pima Road, installing flow control structures at
approximately 2300 feet west of Pima Road to control flow splits, and installing grade control
structures at various locations to control velocities within the improved channel areas. Also,
as with Alternative 1, this alternative will utilize the existing channel from approximately
2700 feet to 5000 feet west of Pima Road.

At the intersection of Pima Road and Deer Valley Road alignment at the outfall of the Pima
Road storm drain, flow is conveyed in a proposed channel consisting of a rip-rap lining on the
south bank and a landscaped earthen channel for both the main channel and the north bank
approximately 2300 feet west until it reaches a flow control structure. At 2300 feet west, two
flow control structures are proposed to control the flow going south towards the golf course
and west towards the Deer Valley Road Channel. The first flow control structure allows 640
cfs of the 1310 cfs to split from the Deer Valley Road Channel and flow through and over the
existing 1-10” x 5 RCB culvert then into the golf course. Currently, there is an existing grade
control structure at this location, but the existing grade control structure will be replaced with
a new flow control structure based upon the proposed flow splits, channel grades, and channel
geometry. The second flow control structure is approximately 2300 feet west of Pima Road
on the proposed Deer Valley Road Channel which will convey 670 cfs to the west. Although
the flow split of 670 cfs occurs at this location, the channel from approximately 2300 feet to
. 2700 feet west is designed for a flow of 870 cfs. The flow of 870 cfs was used for the design
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of this channel segment to be conservative in order to convey the offsite flow coming in from
the north. This new channel segment ties into the existing channel 400 feet west of the second
flow control structure location. At this location, the existing channel continues west to an
existing sedimentation basin located approximately 5000 feet west of Pima Road. This
existing channel will remain since the existing channel has adequate capacity to convey the
proposed flows with one foot of freeboard. The flow in the existing channel discharges into
the existing sedimentation basin that will overtop on the southern edge and flow into the golf
course.

A total of four (4) grade control structures are placed in the improved channel areas. Rip-rap
is placed immediately upstream and downstream of the grade control structures and on the
south bank for erosion protection.

5.1.2.2 Alternative Analysis

For this alternative, there are two main channel sections proposed for the improved channel
area along the Deer Valley Road alignment. The first section from the intersection of Pima
Road and the Deer Valley Road alignment to approximately 2300 feet west, the new channel
consisting of a rip-rap lining on the south bank and a landscaped earthen channel for both the
main channel and the north bank with a bottom width of 48 feet. The total top width
including freeboard is 78 feet. The flow used for this channel is 1310 cfs. The Manning’s
roughness used is 0.045 for the channel and for the north bank. The Manning’s roughness
used for the south bank is 0.055. The velocity of this new channel is 5.7 ft/s with a
longitudinal slope of 0.007 ft/ft.

The second proposed channel section runs from approximately 2300 feet west to 2700 feet
west of Pima Road. This new channel section consists of a rip-rap lining on the south bank
and a landscaped earthen channel for both the main channel and the north bank with a bottom
width of 32 feet. The total top width including freeboard is 62 feet. The flow used for this
channel is 870 cfs. The Manning’s roughness used is 0.045 for the channel and for the north
bank. The Manning’s roughness used for the south bank is 0.055. The velocity of this new
channel is 5.4 ft/s with a longitudinal slope of 0.007 ft/ft.

The first and second channel configurations have side slopes of 1V:4H on the north side and
1V:2H on the south side of the channel; and a depth of 4 feet with 1 foot of freeboard for a
total height of 5 feet. At the proposed grade control structure locations, rip-rap is placed
immediately upstream and downstream of the control structure for channel protection.
Additional rip-rap is placed at various locations where offsite flow from the north come into
the improved channel areas and along the south bank.

Figure 3 shows the flows used for each channel segment and the normal depth outputs for this
alternative are found in Appendix G.

5.1.2.3 Alternative Cost

For this alternative, a preliminary construction cost estimate was prepared. Most of the costs
associated with this alternative for the improved channel areas are: clearing and grubbing,
excavation and fill, rip-rap protection for grade controls and south bank, removing and
relocating of the existing utilities, and landscaping and irrigation. The total estimated cost for
this alternative is $0.69M. For a more detailed breakdown of the costs, see Appendix K.
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5.1.2.4 Alternative Pros and Cons

Based on the analysis of this proposed alternative, the following pros and cons were
identified:

e Pros

l. A portion of the proposed channel section for this alternative is a landscaped
trapezoidal channel section (the main channel and north bank) which is similar to
the existing channel section in character, slope and vertical drops.

Zs This alternative has a protected side slope on the southern side of the channel to
protect against erosion and scour.

3. This alternative has landscaping on the north side slope of the channel section.
4. Maintenance by the HOA would be similar to that of the existing channel.
i This proposed alternative fits within the existing drainage easement.
e Cons
l. This alternative ranks 2" highest in cost of the alternatives developed.
2. This alternative has a protected side slope on the southern side of the channel
which results in a large area to be rip-rap.
3. This alternative ranks 2™ highest in the amount of grading required for the

proposed channel which could impact adjoining residences due to construction
noise and dust.

4. This alternative eliminates landscaping on the south bank of the channel which
will increase visibility of the channel to the adjoining residences.

5.1.3 Alternative 3
5.1.3.1 Alternative Description

This alternative involves constructing new lined channels that will replace the existing
channel from the Pima Road and Deer Valley Road alignment west to approximately 2700
feet west of Pima Road, installing flow control structures at approximately 2300 feet west of
Pima Road to control flow splits, and installing grade control structures at various locations to
control velocities within the improved channel areas. Also, as with Alternatives 1 and 2, this
alternative will utilize the existing channel from approximately 2700 feet to 5000 feet west of
Pima Road.

At the intersection of Pima Road and Deer Valley Road alignment at the outfall of the Pima
Road storm drain, flow is conveyed in a proposed lined channel (colored concrete) to
approximately 2300 feet until it reaches a flow control structure. At 2300 feet west two flow
control structures are proposed to control the flow going south towards the golf course and
west towards the Deer Valley Road Channel. The first flow control structure allows 640 cfs
of the 1310 cfs to split from the Deer Valley Road Channel and flow through and over the
existing 1-10” x 5° RCB culvert then into the golf course. Currently, there is an existing grade
control structure at this location, but the existing grade control structure will be replaced with
a new flow control structure based upon the proposed flow splits, channel grades, and channel
geometry. The second flow control structure is approximately 2300 feet west of Pima Road
on the proposed Deer Valley Road Channel which will convey 670 cfs to the west. Although
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the flow split of 670 cfs occurs at this location, the channel from approximately 2300 feet to
2700 feet west is designed for a flow of 870 cfs. The flow of 870 cfs was used for the design
of this channel segment to be conservative in order to convey the offsite flow coming in from
the north. This new channel segment ties into the existing channel 400 feet west of the second
flow control structure location. The location where the new lined channel ties into the
existing channel will be protected with rip-rap on the bottom of the existing channel for
approximately 20 feet downstream to protect against the high velocities in the lined channel.
This protection will allow the flows to decrease in velocities and minimize the threat of scour
and erosion in the existing channel. At this location, the existing channel continues west to an
existing sedimentation basin located approximately 5000 feet west of Pima Road. This
existing channel will remain since the channel has adequate capacity to convey the proposed
flows with one foot of freeboard. The flow in the existing channel discharges into the existing
sedimentation basin which will overtop on the southern edge and flow into the golf course.

A total of five (5) grade control structures are placed in the improved channel areas. Rip-rap
is placed immediately upstream and downstream of the grade controls for channel protection.

5.1.3.2 Alternative Analysis

For this alternative, there are two main channel sections proposed for the improved channel
area along the Deer Valley Road alignment. The first section from the intersection of Pima
Road and the Deer Valley Road alignment to approximately 2300 feet west, the new channel
is a lined trapezoidal channel with a bottom width of 50 feet. The total top width including
freeboard is 60 feet. The flow used for this channel is 1310 cfs. The Manning’s roughness
used is 0.025 for the channel and both overbanks. The velocity of this new channel is 9.4 ft/s
with a longitudinal slope of 0.005 ft/ft.

The second proposed channel section runs from approximately 2300 feet west of Pima Road
to 2700 feet west of Pima Road. This new channel section is a lined trapezoidal channel with
a bottom width of 33 feet. The total top width including freeboard is 43 feet. The flow used
for this channel is 870 cfs. The Manning’s roughness used is 0.025 for the channel and both
overbanks. The velocity of this new channel is 8.9 ft/s with a longitudinal slope of 0.005 ft/ft.

Both channel configurations have side slopes of 1V:1H on both sides of the channel; and a
depth of 4 feet with 1 foot of freeboard for a total height of 5 feet. A large amount of rip-rap
is placed at the bottom of the earthen channel where the new lined channel ties into the
existing channel approximately 2700 feet west of Pima Road. Additional rip-rap is placed at
various locations where offsite flow from the north come into the improved channel areas.

Figure 3 shows the flows used for each channel segment and the normal depth outputs for this
alternative are found in Appendix G.

5.1.3.3 Alternative Cost

For this alternative, a preliminary construction cost estimate was prepared. Most of the costs
associated with this alternative for the improved channel areas are: clearing and grubbing,
excavation and fill, concrete lining, rip-rap protection on the existing channel from
approximately 2700 feet west of Pima Road to the existing sedimentation basin, and removing
and relocating of the existing utilities. The total estimated cost for this alternative is $1.34M.
For a more detailed breakdown of the costs, see Appendix K.
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. 5.1.34 Alternative Pros and Cons

Based on the analysis of this proposed alternative, the following pros and cons were

identified:
e Pros
1 This alternative will provide the greatest protection for the channel against erosion
and scour in the lined channel areas.
2. This alternative will require the smallest area for construction.
3. This alternative reduces the amount of landscaping thus reducing landscaping

maintenance.

e Cons
1. This alternative does not have any landscaping for the improved channel areas.
8 This alternative is ranked the highest in cost as compared to Alternatives 1, 2, and
4.
3. This alternative doesn’t fit the character of the current existing channel or
surrounding.
4. This alternative eliminates landscaping on both the north and south sides which

will make the drainage facilities more noticeable.

5. Maintenance cost will increase over time due to the large amount of concrete.
6. This alternative will take longer to construct resulting in more disturbances to the
. adjoining residences.

5.1.4 Alternative 4
5.1.4.1 Alternative Description

This alternative involves constructing new channels that will replace the existing channel
from the Pima Road and Deer Valley Road alignment west to approximately 2700 feet west of
Pima Road, installing a storm drain pipe just west of the intersection to approximately 2300
feet west of Pima Road, installing flow control structures at approximately 2300 feet west of
Pima Road to control flow splits, and installing grade control structures at various locations to
control velocities within the improved channel areas. Also, as with Alternatives 1, 2, and 3,
this alternative will utilize the existing channel from approximately 2700 feet to 5000 feet
west of Pima Road.

At the intersection of Pima Road and Deer Valley Road alignment at the outfall of the Pima
Road storm drain, flow is conveyed in a proposed landscaped earthen channel and storm drain
to approximately 2300 feet until it reaches a flow control structure. At 2300 feet west, two
flow control structures are proposed to control the flow going south towards the golf course
and west towards the Deer Valley Road Channel. The first flow control structure allows 640
cfs of the 1310 cfs to split from the Deer Valley Road Channel and flow through and over the
existing 1-10° x 5 RCB culvert then into the golf course. Currently, there is an existing grade
control structure at this location, but the existing grade control structure will be replaced with
a new flow control structure based upon the proposed flow splits, channel grades, and channel
geometry. The second flow control structure is approximately 2300 feet west of Pima Road
on the proposed Deer Valley Road Channel which will convey 670 cfs to the west. Although
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. the flow split of 670 cfs occurs at this location, the channel from approximately 2300 feet to
2700 feet west is designed for a flow of 870 cfs. The flow of 870 cfs was used for the design
of the new channel segment to be conservative in order to convey the offsite flow coming in
from the north. This new channel segment ties into the existing channel 400 feet west of the
second flow control structure location. At this location, the existing channel continues west to
an existing sedimentation basin located approximately 5000 feet west of Pima Road. This
existing channel will remain since the existing channel has adequate capacity to convey the
proposed flows with one foot of freeboard. The flow in the existing channel discharges into
the existing sedimentation basin which will overtop on the southern edge and flow into the
golf course.

Approximately 175 feet west of the intersection, of Pima Road and Deer Valley Road
alignment, a proposed 60” storm drain pipe is designed to convey 240 cfs. The purpose of the
storm drain pipe is to reduce the proposed channel size. The outlet of the storm drain pipe is
placed where the flow control structure along the Deer Valley Road Channel is proposed
approximately 2700 feet west of Pima Road. Downstream of the storm drain outlet is
protected by rip-rap for channel protection.

A total of four (4) grade control structures are placed in the improved channel areas. Rip-rap
is placed immediately upstream and downstream of the grade controls for channel protection.

5.1.4.2 Alternative Analysis

For this alternative, there are two main channel sections proposed for the improved channel
area along the Deer Valley Road alignment and a storm drain pipe that runs along the north

. side of the proposed channel. The first section from the intersection of Pima Road and the
Deer Valley Road alignment to approximately 2300 feet west, the new channel is a
landscaped earthen trapezoidal channel with a bottom width of 36 feet. The total top width
including freeboard is 76 feet. The flow used for this channel is 1110 cfs. The Manning’s
roughness used for this channel is 0.045 for the channel and both overbanks. The velocity of
this new channel is 5.7 ft/s with a longitudinal slope of 0.007 ft/ft.

The second proposed channel section runs from approximately 2300 feet west of Pima Road
to 2700 feet west of Pima Road. This new channel section is a landscaped earthen trapezoidal
channel with a bottom width of 27 feet. The total top width including freeboard is 67 feet.
The flow used for this channel is 870 cfs. The Manning’s roughness used for this channel is
0.045 for the channel and both overbanks. The velocity of this new channel is 5.5 ft/s with a
longitudinal slope of 0.007 ft/ft.

Both channel configurations have side slopes of 1V:4H on both sides of the channel; and a
depth of 4 feet with 1 foot of freeboard for a total height of 5 feet. At the proposed grade
control structure locations, rip-rap is placed immediately upstream and downstream of the
control structure for channel protection. Additional rip-rap is placed at various locations
where offsite flow from the north come into the improved channel areas.

The proposed storm drain pipe is 60 inches in diameter and is 1980 feet in length. The inlet of
the storm drain pipe is approximately 175 feet west of Pima Road; and the outlet is
approximately 2300 feet west of Pima Road. The longitudinal slope of the storm drain pipe
varies from 0.004 ft/ft to 0.008 ft/ft; with velocities that vary from 12.2 ft/s to 13.7 ft/s,
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Figure 3 shows the flows used for each channel segment; and the normal depth outputs and
storm drain outputs for this alternative are found in Appendix G.

5.1.4.3

Alternative Cost

For this alternative, a preliminary construction cost estimate was prepared. Most of the costs

associated

with this alternative for the improved channel areas are: clearing and grubbing,

excavation and fill, rip-rap protection for grade controls, concrete pipe, removing and
relocating of the existing utilities, and landscaping and irrigation. The total estimated cost for
this alternative is $1.16M. For a more detailed breakdown of the costs, see Appendix K.
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Alternative Pros and Cons

the analysis of this proposed alternative, the following pros and cons were

This alternative is a landscaped trapezoidal channel section that is similar to the
existing channel section in character, slope and vertical drops.

This alternative allows more landscaping of the channel section and minimizes the
use of rip-rap.

Maintenance by the HOA would be similar to that of the existing channel.

This alternative is the 2™ highest in cost of the alternatives developed.

This alternative will take longer to construct resulting in more disruption to the
adjoining residences.

This alternative requires more grading which could impact adjoining residences
due to construction noise and dust.

This alternative would require maintenance of the storm drain pipe.

This alternative ranks 2™ in disturbance of the area.
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‘ 5.2 COST ESTIMATES

For the Deer Valley Road Channel alternatives, a preliminary construction cost estimate was
prepared for each alternative to compare costs. Table 3 shows the estimated costs for each
alternative. . A contractor (Knochel Bros, Inc.) was contacted to provide Entellus with some
costs associated with earthwork. For more information regarding the detailed breakdown of
the costs, see Appendix K.

Table 3. Deer Valley Road Channel Alternatives Cost Estimates

Alternative 1 $0.58M
Alternative 2 $0.69 M
Alternative 3 $1.34M
Alternative 4 $1.16 M
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SECTION 6: LANDSCAPING

6.1

DEER VALLEY ROAD CHANNEL: PIMA ROAD TO DRAINAGE BASIN

This section of Pima Road and the abutting development is subject to City scenic corridor
guidelines and requirements. The City requires disturbance areas such as the channel
improvements to be stabilized and replanted in a natural manner as part of construction activities
within the scenic corridor. The landscape for these channel improvements will be a combination
of salvaged site soils; nursery grown container native shrubs, cactus, and trees; and native seed
mix. Salvaged on-site native trees and cactus will also be reused in the up-slope and perimeter
landscape areas where possible. The native seeding will occur along the channel bottom and
sides in the alternatives with natural material slopes. A temporary drip irrigation system will be
provided for the container and salvaged plants for an up to 3-year establishment period that allows
for the gradual reduction of irrigation over time thus acclimatizing the plants to natural rainfall
conditions. The cross sections represent the landscape intent of the improvements and these can
be found in Appendix C.

The following are a list of proposed plants for the project area:

Proposed Plant List
Botanical Name Common Name Height | Width/Spread Color
Trees
1 Cercidium floridum Blue Palo Verde 20 25 grn/ylw
2 Olneya tesota Desert Ironwood 20 25 grn
4 Prosopis velutina Native Mesquite 20 20 grn
5 Cercidium microphyllum Little Leaf Palo Verde 15 15 grn/ylw
6 Chilopsis linearis Desert Willow 15 15 grn/purp
Shrubs
Ambrosia deltoidea Triangle-leaf Bursage 18" 2 bgrn
2 Callandra eriophylla Pink Fairy Duster 3 3 pink
+ Encelia farinosa Brittlebush 3 3 ylw
Erigonum fasciculatum var.
5 poliofolium Flattop Buckwheat 18" 3 wht
6 Justicia californica Chuparosa 3 4 rd
7 Larrea tridentata Creosote 5 5 ylw
8 Simmondsia chinensis 'Vista' Compact Jojoba + + grn
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Proposed Plant List
Accents
4 Asclepias subulata Desert Milkweed 4 3 grn/ylw
5 Carnegiea gigantea Saguaro 12+ n/a grn
6 Dasylirion acrotriche Green Desert Spoon 4 -+ grn
7 Echinocereus engelmannii Hedgehog Cactus 12" 12" pink
8 Euphorbia antisyphilitica Wax Plant 2 3 grn
9 Ferocactuscylindraceus Fishhook Barrel 2to 5 n/a grn/rd
10 Fouquieria splendens Ocotillo 10 6 grn/org
11 Opuntia basilaris Beavertail Pricklypear 12" 3 grn/purp
12 Thamnosma montana Turpertine Broom 18" 3 grn
Groundcovers
| Baileya multiradiata Desert Marigold 18" 12" bg/ylw
3 Hechtia montana Sonoran Hechtia 12" 3 grn
4 Penstemon eatonii Firecracker Penstemon 18" 18" rd
5 Psilostophe cooperi Paperflower 18" 2 wht

6.2 Access Roads and Trails

As part of the alternatives presented in this report, the access roads and trails will be kept. The
only modification will be the area of the proposed storm drain outfall at the intersection of Pima
Road and Deer Valley Road alignment; and approximately 2300 feet west of Pima Road to 2700

feet west of Pima Road to tie the two channels together.

The final concept of the trail

modification areas will be a part of the final construction documents when an alternative is
selected by the City.
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SECTION 7: STORM DRAIN OUTFALL AND FLOW CONTROL STRUCTURES AND

7.1

7.2

7.3

GRADE CONTROL STRUCTURES

STORM DRAIN OUTFALL

As part of the Pima Road improvements from Deer Valley Road to Pinnacle Peak Road drainage
improvements the flow is discharged at the intersection of Pima Road and the Deer Valley Road
alignment, also see the Drainage Report — Pima Road Project from Pinnacle Peak to Thompson
Peak (Reference 10). The flow from the storm drain pipes at this location is 1260 cfs. In order
to convey the flow from the storm drain pipes towards the Deer Valley Road Channel, a storm
drain outfall is proposed at this location to direct the flow west towards the channel. The storm
drain outfall (headwall and wingwalls) structure meets the City’s design standards and is
protected at the downstream end with rip-rap to protect the channel from high velocities. See
Exhibit A — Detail No. | located in Appendix B for details of this structure.

FLOW CONTROL STRUCTURES

Two flow control structures are proposed approximately 2300 feet west of Pima Road. The
purpose of the flow control structures is to control the flow split going south into the golf course
and west in the Deer Valley Road Channel. For both flow control structures, a broad crested weir
is proposed that would convey the higher storm flows, but for the lower storm flows a trapezoidal
weir is proposed. The details for both structures are located in Appendix B, see Exhibit A -
Detail No. 3. At both flow control structures, rip-rap is placed immediately upstream and
downstream of the structure for channel protection.

A stage — discharge relationship was used to estimate the lower flows going through the
trapezoidal weir and the higher flows over and through the broad crested weir area. The
calculations used to design the two flow control structures are found in Appendix H.

For Alternatives 1, 2, and 4 the two flow control structures will be constructed using rip-rap. For
Alternative 3, the flow control structures will use the same concrete lining as the proposed
channel. For all alternatives, the design intent of the flow control structures will be the same; the
only difference is the type of material used for the structures.

GRADE CONTROL STRUCTURES

For Alternatives 1, 2, and 4, grade control structures are proposed in the channel along the Deer
Valley Road alignment, see Exhibit A - Detail No. 2 located in Appendix B. For these
alternatives, at the proposed grade control locations rip-rap is placed immediately upstream and
downstream of the structure for channel protection. For Alternative 3, the grade control structures
will use the same concrete lining as the proposed channel. The purpose for the grade control
structures in all alternatives is to reduce the slope of the proposed channels to control velocities.

From the July 2009 survey, more detailed information was obtained on the existing grade control
structures. Therefore, this survey information at the upstream and downstream locations of the
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. existing grade controls was used in the HEC-RAS model. Cross sections were cut and modeled
as part of the existing conditions model. In Alternatives | through 4, the existing channel from
approximately 2700 feet to 5000 feet west of Pima Road and existing grade controls will be left
undisturbed. A field visit verified that these structures would adequately convey the flows to the
existing sedimentation basin.

For the recommended alternative, a detailed HEC-RAS hydraulic analysis which includes the
grade control structure was performed (see Section 8.3). A detailed analysis was performed that
includes the grade control structures in a hydraulic model for the recommended alternative (see
Section 8).
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8.1

8.2

SECTION 8: RECOMMENDED SOLUTIONS

RECOMMENDED ALTERNATIVE FOR DEER VALLEY ROAD CHANNEL

For the Deer Valley Road Channel, Entellus recommends Alternative 1. This alternative is
recommended because of the following reasons:

l. This alternative effectively and safely conveys the needed flows to the appropriate
outfalls.

2. This alternative is the lowest cost of all alternatives that were evaluated.

3. This alternative appears to best fit with the surrounding environment and development.

4. This alternative most closely matches the channel that currently exists in this area.

3 Maintenance of the recommended alternative by the HOA will closely match what

maintenance the HOA currently performs on the existing channel.

6. This alternative closely matches the existing conditions; therefore, any of the
sedimentation and scour which occurs will be similar to the existing channel.

Additionally, as part of this recommended alternative, Entellus recommends that Grayhawk Golf
Course and HOA be contacted to discuss this alternative and to obtain their input. Also, it is
recommended that the capacity of the golf course to convey the planned flows be confirmed.

Recommended Improvements to the Existing Western Channel

The following section explains the recommended channel improvement on the existing channel
areas from approximately 2700 feet west to 5000 feet west of Pima Road.

Based on more detailed survey information, Entellus determined the existing channel from 2700
feet to 5000 feet west of Pima Road has adequate capacity to convey the required flows. Also,
from a field visit, it was found that the existing grade control structures, the offsite flow rip-rap
protection, the existing channel bottom and banks, and the outfall into the sedimentation basin
were generally in good condition. However, there are a few areas from approximately 3300 feet
west of Pima Road to the sedimentation basin where some scour and erosion on the north bank is
occurring. From the field visit, six areas were identified to be improved (see Figure 8 for the
locations of improvements). The improvements in these six areas are mainly installing rip-rap to
safely convey the offsite flow into the channel without creating scour or erosion on the channel
side slopes.

Also, as a result of this field visit, it was concluded that no maintenance access ramps will be
proposed in the entire length of the Deer Valley Road Channel, since they currently don’t exist
and the HOA appears to access the channel from the existing side slope. Additionally, the access
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8.3

ramps were not included because of the additional impacts to the aesthetics that constructing the
ramps would cause.

HEC-RAS Model for Recommended Alternative

The purpose of this analysis was to determine the affects of the recommended Alternative 1. The
Deer Valley Road Channel at the intersection of Pima Road and the Deer Valley Road alignment
to approximately 2700 feet west of Pima Road has new channel improvements as shown in
Alternative 1. The existing Deer Valley Road Channel at approximately 2700 feet west of Pima
Road to approximately 5000 feet west of Pima Road is kept undisturbed since this channel can
convey the proposed flows with no improvements. At approximately 2300 feet west of Pima
Road, there is a flow control structure that allows flows to move west towards the Deer Valley
Road Channel and south towards the existing box culvert (I — 10 x 5%). All these channel
configurations, flow control structures, grade controls structures immediately upstream and
downstream, and one culvert are modeled in HEC-RAS.

8.3.1 Method Description

The hydraulic conditions of the Deer Valley Road Channel were analyzed using HEC-Geo
RAS V.4.1.1 (Reference 5). HEC-GeoRAS is an ArcGIS extension that allows the geometry
data to be extracted from GIS to be used in HEC-RAS V.3.1.3 (Reference 6). The tools
within HEC-GeoRAS allow the user to create geometric data (cross sections, bank stations,
river centerline, ineffective areas, levees, n-value boundaries, etc.). The extracted information
was imported into HEC-RAS for further detailed modeling. The information was reviewed
and modified where needed. This process was done for the recommended alternative model.

Cross sections were cut approximately 250 feet apart from both the April and July 2009
survey data, except where grade control structures are placed. The aerial photographs from
both the City and ESRI along with the survey information were used to locate the critical
areas for cross sections. The expansion contraction coefficients used were 0.1 and 0.3,
respectively, throughout the channel; except at the culvert and flow control structure locations
where 0.3 and 0.5 were used at the culvert location and 0.2 and 0.4 were used at the flow
control structures, respectively. The reach lengths were measured from the base map with the
aid of HEC-GeoRAS and the n-values used were 0.045 for the landscape areas, 0.065 for both
the drop structure locations and the flow control structures, and 0.015 for the box culvert and
flow control structures.

The downstream boundary condition used the slope-area method. The longitudinal slope at
the downstream end was measured from survey data to be 0.025 ft/ft at approximately 2300
feet west of Pima Road (downstream from the existing box culvert) and 0.015 ft/ft at
approximately 5000 feet west of Pima Road (at the existing sedimentation basin). The
upstream boundary condition was set to a known water surface elevation (1865.21 feet). This
known water surface elevation was a result of the storm drain pipe outlet location along Pima
Road, see the Drainage Report — Pima Road Project from Pinnacle Peak to Thompson Peak
(Reference 10). For the analysis of the recommended alternative in the model, a mixed flow
option was used because the likelihood of flows are changing from subcritical to supercritical
and vice versa. The models used the average conveyance option of HEC-RAS to calculate the
friction slope.
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8.3.2 Hydraulic Model Results

For the recommended alternative model, the output was reviewed by looking at water surface
elevations, velocities, and any instability as generated by the warnings and error output. The
output results are included in Appendix J.

There are several modeling issues that should be mentioned. The first is deviation from the
HEC-RAS general assumption of gradually varied flow. The recommended alternative model
includes several grade control structures. This does not satisfy the gradually varied flow
condition, as this is a very abrupt change in topography. Therefore, the results that are
contained within the cross sections immediately upstream and downstream are suspect and
may not accurately reflect flow conditions.

Other issues include the various hydraulic jumps and locations of critical depth within the
modeling reach. Based on the Froude numbers calculated by HEC-RAS, the flow does
change flow regimen from subcritical to supercritical back and forth throughout the entire

reach.

Another issue is near the location of the first outlet (see Figure 1). The flow in the proposed
channel downstream of the proposed flow control structure is not fully contained in the open
channel. Flow will move through the culvert and pond behind the local road until it
eventually overtops the roadway crossing creating a sheet flow across the area. The depth of
flow over the roadway is approximately 0.5 feet. Eventually the sheet flow will move south
towards the golf course where the ultimate outfall was assumed to be.

Overall, the hydraulics of the Deer Valley Road Channel provides the capacity for the
proposed flows with adequate freeboard. Also, the velocities are reasonable, except at the
grade controls but that is a result of the drop in the channel. The recommended alternative
will need to be maintained, so the channel will continue to operate as designed.

The output and model for the recommended alternative can be found in Appendix J.
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SECTION 9: PROPOSED DESIGN SCHEDULE

9.1 PROPOSED DESIGN SCHEDULE

Once a recommended alternative is selected by the City and the Notice-to-Proceed (NTP) is
issued for design, the following design schedule is proposed for the project that includes the Deer
Valley Road Channel between the intersection of the Deer Valley Road alignment and Pima
Road; and 5000 feet west of Pima Road.

Activity Time from NTP
1. Survey 2 weeks
2. Preparation of Base Sheets 6 weeks
3. 60% Plans 14 weeks
4. 60% Plan Review 17 weeks
5. 90% Plans 21 weeks
6. 90% Plan Review 23 weeks
‘ 7. Final Plans 25 weeks
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The City of Scottsdale Desert Greenbelt, Pima Road Three Basin Project, prepared by
Stantec Consulting, March 1999

Addendum to Planning Unit Drainage Plan for Grayhawk Villages 2 and 3, prepared by
DEI Professionals, 1996. Original prepared in March 1995.

Flowmaster, developed by Bentley Systems, Inc., 2008.

StormCAD V8 XM Edition, developed by Bentley Systems, Inc., 2007.

HEC-GeoRAS V.4.1.1, developed by U.S. Army Corps of Engineers, January 2006.
HEC-RAS V.3.1.3, developed by U.S. Army Corps of Engineers, May 2005.

Hydraulic Design of Highway Culverts, HDS 5, developed by Federal Highway
Administration, September 1985.

Deer Valley Road Channel Phase 2 — Hydrologic and Hydraulic Design Report, prepared
by Pacific Advanced Civil Engineering, 1996.

HEC-1 Flood Hydrograph Package, hydrologic rainfall/runoff computer program,
Version 4.1, developed by U.S. Army Corps of Engineers, June 1998.

Drainage Report — Pima Road Project from Pinnacle Peak to Thompson Peak, prepared
by Entellus, Inc. August 2009.

Scour Analysis for Small to Mid-Size Desert Washes Short Course, by Arizona
Floodplain Management Association (AFMA), January 2004.

State Standard for Watercourse System Sediment Balance (SSA 5-96), by Arizona
Department of Water Resources (ADWR), Flood Warning and Dam Safety Section,
September 1996.

Predicting Rainfall Erosion Losses (AH-537), by Wischmeier, W. H., Smith, D.D; United
States Department of Agriculture (USDA), Science and Education Administration,
December 1978.

Core North Detention Basin Concept Design Report Drafi and Final Hydrology HEC-1
input file, prepared by BRW in Association with Robert Ward PE, Report 10/17/2001 and
HEC-1 5/15/2002.

ArcMap 9.3.1, ESRI, 2009.




. 16. Geotechnical Evaluation Pima Road Drainage Junction Structure Southwest Corner of

Pima Road and Sierra Pinta Drive Scottsdale, Arizona, prepared by Ninyo & Moore, |

November 21, 2007.
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DEDICATION

STATE OF ARIZONA )
COUNTY OF MARICOPA )

2g(a) AND 7, FIRST

KNOWN ALL MEN BY THESE PRESENTS: THAT GRAYHAWK RESIDENTWL INC., AN ARIZONA CORPORATION, AS
OWNER, HAS SUBDIVIDED UNDER THE NAME OF “GRAYHAWK, PARCEL Zg(u) EAST", THOSE PORTIONS OF TRACTS
AMENDMENT TO STATE PLAT NO. 27 AMENDED, CORE NORTH, AS RECORDED IN BOOK

COUNTY, ARIZONA, AS SHOWN PLATTED HEREON AND HEREBY PUBLISHES THIS PLAT AS AND FOR THE PLAT
SAID "GRAYHAWK PARCEL 2g(a) EAST' AND HEREBY DECLARES THAT SAID PLAT SETS FORTH THE LOCATION

FINAL PLAT

GRAYHAWK
PARCEL 2g(a) EAST

A SUBDIVISION OF A PORTION OF TRACTS 2g{(a) AND 7, FIRST AMENDMENT TO

GENERAL NOTES

1. THIS SUBDMISION IS LOCATED WITHIN THE CITY OF SCOTTSDALE WATER SERVICE
AREA AND HAS BEEN DESIGNATED AS HAVING AN ASSURED WATER SUPPLY.

2. CONSTRUCTION WITHIN PUBUC UTILITY EASEMENTS, EXCEPT BY PUBLIC AGENCIES
AND UTIUTY COMPANIES, SHALL BE UMITED TO WOOD, WIRE, OR REMOVABLE
SECTION TYPE FENCING AND MUST BE IN CONFORMANCE WITH THE APPLICABLE
CC&R'S AND DESIGN GUIDELINES.

3 ELECTRIC LINES ARE TO BE CONSTRUCTED UNDERGROUND AS REQUIRED BY
ARIZONA CORPORATION COMMISSION GENERAL ORDER U-48.

AND

EACH LOT, TRACT, AND STREET SHALL

GVES THE DIMENSIONS OF THE LOTS, STREETS, TRACTS AND EASEMENTS CONSTITUTING SAME AND THAT
BE KNOWN BY THE NUMBER, LETTER OR NAME GIVEN 1O EACH ON SAID
THE EASEMENTS AS SHOWN HEREON ARE DEDICATED TO THE CITY FOR THE USE AS SHOWN OR NOTED.

STATE PLAT NO. 27 AMENDED, CORE NORTH AS RECORDED IN BOOK 385, PAGE 21, MCR, AND
SITUATED IN THE NORTHEAST QUARTER OF SECTION 24, TOWNSHIP 4 NORTH, RANGE 4 EAST
OF THE GILA AND SALT RIVER BASE AND MERIDIAN, MARICOPA COUNTY, ARIZONA

4 THOSE AREAS DESIGNATED AS TRACTS A", *H", “C" AND “D° TO BE CONVEYED

AS COMMON AREA TO

AN ASSOCWUTION OF MOMEOWNERS AND SHALL NOT

BE ACCEPTED FOR MAINTENANCE OR OWNERSHIP BY THE CITY WITHOUT THE

EXPRESSED ACTION OF THE CITY COUNCIL. BEFORE ANY IMPROVEMENT IS ACCEPTED,

’(IMCT A" IS DEDICATED AS A PRNVATE STREET FOR THE PRIVATE USE AND CONVENIENCE

MENT OVER TRACT "A" IS DEDICATED
70 THE CITY FOR EMERGENCY SERVCE AND REFUSE OOLLECTION VEHICLE ACCESS, DRAINAGE,
PUBLIC UTILUTIES AND LANDSCAPING PURPOSES.

A PUBUC UTILITY EASEMENT (P.U.E.) IS HEREBY DEDICATED TO THE CITY AS INDICATED
ON THE PLAT, FOR THE PURPOSES OF INSTALLATION, OPERATION, NANCE, REPAR,

MAINTE!
REMOVAL, RELOCATION AND ACCESS AS IS NECESSARY TO PROVIDE PUBLIC UTILITIES.

A PUBLIC MULTI USE TRAL (P.M.U.T.) IS HEREBY DE(XCATED TO THE CMY OF SCOTTSOALE
UPON, OVER AND ACROSS THE NORTH 100 FEET OF "6, AS SHOWN HEREON, FOR
THE PURPOSE OF PERMANENTLY PRESERVING SUCH LAND FOR PUBLIC ACCESS.

A 30 FOOT WIDE PRIVATE WATERLINE AND SEWER LINE EASEMENT OVER TRACT "C", AS S|
ON, IS HEREBY DEDICATED TO THE RAPTOR GOLF COURSE FOR THE BENEFIT OF THE
EXISTING RESTROOM FACIUTIES.

A 20 FOOT WIDE TRAIL ACCESS EASEMENT (TAE.) OVER THOSE PORTIONS OF TRACTS "B" AND °D

AND LOT 42, AS SHOWN HEREON, IS HEREBY DEDICATED TO THE MEMBERS OF THE RETREAT VILLAGE
ASSOCIATION AT GRAYHAWK, ACCORDING TO INSTRUMENT 95-0641337 M.CRR., INCLUDING THEIR INVITEES
AND GUESTS AND THE OWNERS OF THE PROPERTY WITHIN TRACT 2n AS SHOWN ON STATE PLAT No. 46,
CORE NORTH, ACCORDING TO BOOK 460 OF MAPS, PAGE 34, RECORDS OF MARICOPA COUNTY, ARIZONA,
INCLUDING THEIR INVITEES AND GUESTS.

EASEMENTS FOR DRAINAGE OVER A PORTION OF TRACTS "A", "B AND "C’, AS SHOWN ON THE PLAT,
ARE HEREBY DEDICATED TO THE CITY OF SCOTTSDALE.

EASEMENTS FOR NATURAL AREA OPEN SPACE ("N.A.0.S.") OVER TRACTS "B’ AND "C' ARE HEREBY

DEDICATED TO THE CITY OF SCOTTSDALE UPON, OVER AND ACROSS THOSE AREAS AS SHOWN. NAO.S.
EASEMENTS ARE FOR THE PURPOSE OF PERMANENTLY PRESERVING SUCH LANDS IN ITS NATURAL DESERT
STATE. THE NAO.S. EASEMENT SHALL NOT BE USED FOR ANY PURPOSE INCONSISTENT WITH THE PRESERVATION
OF SAID LAND IN TS NATURAL STATE AND NO GRADING, GRUBBING, EXCAVATING, OR CONSTRUCTION OF ANY
STRUCTURE OR DEVELOPMENT OF ANY KIND SHALL BE PERMITTED ON OR WITHIN SAID EASEMENT EXCEPT AS
ALLOWED UNDER CITY OF SCOTTSDALE ORDINANCES. MAINTENANCE Of THE NAO.S. EASEMENT SHALL BE
THE RESPONSIBILITY OF AN ASSOCWTION OF HOMEOWNERS.

TRACTS “A", "8", "C" AND "D" SHALL BE OWNED AND MAINTAINED BY AN ASSOCITION OF HOMEOWNERS.

OWNER WARRANTS AND REPRESENTS TO THE CITY OF SCOTTSDALE TO BE THE SOLE OWNER OF THE PROPERTY
COVERED HEREBY AND THAT ANY HOMEOWNERS ASSOCIATION, LENDER, EASEMENT HOLDER OR OTHER PERSON
OR ENTITY HAVING ANY INTEREST IN SAID PROPERTY HAS CONSENTED TO AND JOINED IN THIS PLAT, AS
EVIDENCED BY INSTRUMENTS RECORDED WITH THE MARICOPA COUNTY RECORDER'S OFFICE OR WHICH OWNER
WILL RECORD, NOT LATER THAN THE DATE ON WHICH THE PLAT IS RECORDED.

lN MTNESS GRAYHAWK RESIDENTIAL INC., AN ARIZONA CORPORATION HAS HEREUNTO CAUSED S
SMD ’IHE SAME TO BE ATTESTED BY ‘THE UNDERSIGNED OFFICER THEREUNTO DULY AUTHORIZED

THIS DAY OF 2001.

GRAYHAWK NTIAL INC., AN ARIZONA CORPORATION, AS OWNER,

BY:

s NPT

ACKNOWLEDGMENT

STATE OF ARIZONA ) )
ss
COUNTY OF MARICOPA)

EIS THE. f z% DAY OF 2001, BEFORE ME, THE UERSIGN ER
APPEARED, ADKWLEWD HIMSEU' T0 BE

GRAYHAWK RESIDENTIAL INC., AN ARIZONA CORPORATION, AS OWNER, AND ACKNOWLEDGED THAT HE, AS SUCH OFFICER
BENG AUTHORIZED SO TO DO, EXECUTED THE FOREGOING NSTRUNENI FOR THE PURPOSES THEREIN CONTANED.

IN WITNESS WHEREOF: | HEREUNTD SET MY HAND AND OFT\CQ
BY:

T SHALL MEET CITY STANDARDS. FALURE TO MAINTAN THE DESIGNATED COMMON
AREAS COULD RESULT IN A CML ACTION BROUGHT BY THE CfTY FOR COSTS
INCURRED BY THE CITY FOR SAID MAINTENANCE.

5. NA.O.S. SHALL BE PERMANENTLY MAINTAINED AS NATURAL AREA.

6. THE PARCEL IS ZONED R1-35 PCD ESL. HOMES SHALL BE LIMITED TO A MAXIMUM
HEIGHT OF 24 FEET, MEASURED FROM THE LOWEST NATURAL GRADE ON THE LOT.

7. THE EXTERIOR OF THE PERIMETER WALL SHALL BE MAINTANED BY AN \TION
OF HOMEOWNERS. ALL WALLS SHALL BE CONSISTENT WITH THE D MASTER
ENVIRONMENTAL DESIGN CONCEPT PLAN.

MY COMMISSION EXPIRES: 3 /19 /o2

NOTARY PUBLIC®

APPROVALS

8. ALL EASEMENTS SHALL

DE.
P.UE
WLE.
ROM.
PM.ULT.
NAO.S.
TAE
SE.

BASIS OF BEARING

BE MAINTAINED BY AN ASSOCWUTION OF HOMEOWNERS.

LEGEND

SUBDMSION BOUNDARY

PROPERTY LINE

CENTERLINE

CENTERLINE MONUMENT (10 BE SET)
SECTION CORNER (FOUND AS NOTED)

SUBDMSION CORNER
(YO BE SETW/ 1/Z7 REBAR, RLS CAP NO. 19857)

DRAINAGE EASEMENT

PUBLIC UTILITY EASEMENT
WATERLINE EASEMENT

RIGHT OF WAY

PUBLIC MULTI-USE TRAIL
NATURAL AREA OPEN SPACE
TRAIL ACCESS EASEMENT
SIDEWALK EASEMENT (PRIVATE)

BEARING DATA SHOWN HEREON IS BASED ON THE NORTH LINE OF THE NORTHEAST QUARTER

OF SECTION 24, TOWNSHIP 4 NORTH, RANGE

STATE PLAT NO. 27 AMENDED,
RECORDED AS S BY'56'44™ E.

4 EAST, AS SHOWN ON FIRST AMENDMENT TO
CORE NORTH, BOOK 395 OF MAPS, PAGE 21, M.CR.

AIRPORT PROXIMITY NOTICE

THE MOST SOUTHERLY CORNER OF THIS SUBDMISION BEARS APPROXIMATELY 14 DEGREE 40
MINUTES NORTHEAST 22,125 FEET OR 4.19 MILES FROM THE CENTER OF SCOTTSDALE
ARRPORT RUNWAY, WHICH IS LOCATED BETWEEN FRANK LLOYD WRIGHT BLVD. ON THE NORTH,
PIMA ROAD ON THE EAST, THUNDERBIRD ROAD ON THE SOUTH AND SCOTTSDALE ROAD

ON THE WEST. THE AIRPORT IS

A GENERAL AVIATION RELEVER/COMMERICAL SERVICE

ARPORT FOR THE SCOTTSDALE — NORTH PHOENIX AREA.

CERTIFICATION

THIS IS TO CERTIFY THAT THE SURVEY AND SUBDIVISION OF THE PREMISES DESCRIBED
AND PLATTED HEREON WERE MADE UNDER MY DIRECTION DURING THE MONTH OF

2000; AND THAT THE SURVEY IS
SHOWN ACTUALLY EXIST OR WILL

MARCH,
TRUE AND COMPLETE AS SHOWN, AND THAT MONUMENTS
BE SET AS SHOWN AND THAT THEIR POSITIONS ARE

CORRECTLY SHOWN AND THAT SAID MONUMENTS ARE SUFFICIENT TO ENABLE THE SURVEY

RICHARD D. TABOR

APPROVED THE COUNCIL OF THE
THIS_Z/* DAY OF

BY:

MA
CLERK

OF SCOTTSDALE, ARIZONA,
. 2001,

| HEREBY Cﬂﬂ'IFY THAT THIS PLAT SUBSTANTIALLY CONFORMS TO THE
MINARY PLAT,

FILE NAME: K\ D\z‘ﬁf\-y-ﬂ
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