€ — /o ) —~9Y
(ke

To: Teagun Wolf Date: January 24,2025
Hubbard Engineering

From: Shelly Sorensen, PE, PTOE
Job Number: 24.5721
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INTRODUCTION
Lokahi, LLC (Lokahi) has
prepared an update to the
April 2019 Traffic Impact

Mitigation Analysis (TIMA) 7
for Cavasson Scottsdale. See - '# 7 »?“f, =
Attachment A. A héﬁ'pséh;geak‘%kwyﬁ%

¥
The previously approved
TIMA addresses the
development of the entire
approximately 134-acre
project located on the
southwest corner of Hayden
Road and Legacy Boulevard
in Scottsdale, Arizona. This
included a Phase | analysis
along with a Phase II (full
build) analysis.

The Cavasson Scottsdale development is bordered by Legacy Boulevard to the north, Hayden
Road to the east, State Route Loop 101 (SR 101L) to the south, and Miller Road to the west. See
Exhibit 1.

Cavasson — Retail North & M.O.B. is within the Phase Il (Buildout) portion of the April 2019
TIMA study. This document serves as an update to the 2019 TIMA Study for the Cavasson
Scottsdale. Cavasson- Retail North & M.O.B. site includes approximately 7.0 acres of assessor
parcel number 212-31-120T and is located on the northwest corner (NWC) of Hayden Road and
Cavasson Boulevard.

10555 N. 114th Street, Suite 105
Scottsdale, AZ 85259
480.536.7150
www.lokahigroup.com
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2019 TIMA STUDY VS. CURRENT SITE PLAN

The Cavasson - Retail North & M.O.B. site is located in Phase Il Phase Il includes approximately
three (3) of the four (4) quadrants of the Cavasson Scottsdale development with the following

land uses:
e 265rooms Hotel
e 1,250 units Multi-Family Residential (Low-Rise)
e 183,000 square feet (SF) Retail
e 6,000SF Fast Food Restaurant
e 1,060,000 SF General Office

The proposed land use for Cavasson — Retail North & M.O.B. includes the following land uses:

e 37,600SF Medical Office
e 12,780 SF Retail

See Exhibit 2 and Attachment B for the site plan.
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TRIP GENERATION - CAVASSON - PHASE | & 11

The 2019 TIMA Study provided two trip generation calculations: Phase | and Phase Il (Buildout).
The Phase Il (Buildout) calculations included the total trip generation for Phase | and Phase II.
Subtracting the Phase I trip generation calculations from the Phase Il (Buildout) calculations
provides the anticipated Phase Il external trips. See Table 1 for the trip generation calculations.
See Attachment A for the detailed trip generation calculations.

Table 1 - 2019 TIMA Study Trip Generation

Phase Il (Buildout) (per April 2019 Traffic Impact Study)

Land Use ITE Qty Unit Weekday =AM Peak Hour PM Peak Hour
Code Total Total In Out Total In Out
Buildout (Phase | & Phase II)

Hotel 310 400 Keys 3,344 196 | 116 80 | 272 | 139 | 133
Apartment 220 1,600 DU 12,048 672 | 155 517 | 704 | 444 | 260
General Office 710 |1,800,000 SF 17,514 | 1,710 ] 1,471 239 | 1,782] 285 | 1,497
Shopping Center 820 194,000 SF 9,344 244 | 139 | 105 | 881 | 458 | 423

Fast Food Restaurant 930 12,000 SF 3,782 25 17 8 170 94 76
Total| 46,032 |2,847/1,898| 949 |3,809] 1,420(2,389

Internal Capture Reductions | -11,048 | -285 | -191 | -94 |[-686 | -255 | -431

Total External Trips

Phase i
Hotel 310 265 Keys
Apartment 220 1,250 DU
General Office 710 | 1,060,000 SF
Shopping Center 820 183,000 SF
Fast Food Restaurant 930 6,000 SF

Total External Trips

22,534

1,647 1,033 614

2,053 845

Total External Trips 34,984 855 3,123 1,165 1,958
Phase |
Hotel 310 135 Keys 1,128 66 39 27 92 47 45
Apartment 220 350 DU 2,636 147 | 34 13 | 154 | 97 57
General Office 710 740,000 SF 7,200 703 | 605 | 98 | 733 | 117 | 616
Shopping Center 820 11,000 SF 530 14 8 6 50 26 24
Fast Food Restaurant 930 6,000 SF 1,892 12 8 4 85 47 38
Total| 13,386 942 | 694 | 248 | 1,114 | 334 | 780
Internal Capture Reductions -936 27 | 20 -7 -44 | 14 | -30

1,208

According to the analysis based on the original 2019 TIMA study, Phase Il of the development is
anticipated to generate a total of 22,534 weekday trips, with 1,647 trips occurring during the AM
peak hour and 2,053 trips occurring during the PM peak hour.



Hubbard Engineering
Cavasson - Retail North & M.O.B.
Traffic Impact & Mitigation Analysis

(O

TRIP GENERATION - CAVASSON - RETAIL NORTH & M.O.B.

The trip generation was calculated utilizing the Institute of Transportation Engineers (ITE)
publication entitled Trip Generation, 11t Edition. The ITE trip generation rates and fitted curve
equations are based on studies that measure trip generation characteristics for various types of
land uses. The rates are expressed in terms of trips per unit of land use type. This publication is
the standard for the transportation engineering profession.

The proposed Cavasson — Retail North & M.O.B. trip generation calculations are provided in
Table 2 below. Detailed trip generation calculations can be found in Attachment C.

Table 2 - Cavasson - Retail North & M.O.B. Trip Generation

Weekday = AM Peak Hour PM Peak Hour
Total Total In Out Total In  Out
1000 SF GFA 1,508 100 79 21 150 45 105
1000 SF GLA 769 30 19 1 93 47 46
Total 2,277 130 98 32 243 92 151

Land Use Unit

Medical-Dental Office Building 720 37.6
Strip Retail Plaza (<40k) 822 12.78

The proposed development is anticipated to generate a total of 2,277 weekday trips, with 130
trips occurring during the AM peak hour and 243 trips occurring during the PM peak hour.

TRIP GENERATION - CAVASSON - PHASE Il VS. RETAIL
NORTH & M.O.B.

The proposed Cavasson - Retail North & M.O.B. development, comprising of approximately 7.0
acres, accounts for ~ 10% of the total daily trips for Phase Il. See Table 3
Table 3 below.

Table 3 - Phase 2 vs. Cavasson — Retail North & M.O.B.

Phase Il

Hotel

265

Apartment

1,250

General Office

1,060,000

Shopping Center

183,000

Fast Food Restaurant

Land Use

Medical-Dental Office Building

6,000
Total External Trips 22,534 1,647 1,033 614 2,053 845 1,208

Cavasson - Retail North & M.O.B.
ITE . Weekday = AM Peak Hour PM Peak Hour
Qty Unit
Code Total Total In Out Total In Out
1000 SF GFA

Strip Retail Plaza (<40k)

1000 SF GLA ] 9
Total 2,277 32 243 92 151

Percent 10% 5% 12% 1% 13%
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The 2019 TIMA Study included a total of 1,060,000 square feet and 183,000 square feet of
office and retail land uses, respectively. The 37,600 square feet and 12,780 square feet of office
and retail land uses proposed for Cavasson — Retail North & M.O.B. represent approximately
4% and 7%of the overall planned office and retail land uses, respectively.

FUTURE DEVELOPMENT

As shown in the site plan (Exhibit 2), future development is planned south of this Cavasson -
Retail North & M.O.B. project. The Cavasson Scottsdale development is entitled to 163
remaining hotel keys. For the purposes of this report, it is assumed that these remaining hotel
entitlements will be allocated to the future development, allowing its future traffic volumes to
be considered in the right-turn lane warrant analysis.

The trip generation was calculated utilizing the Institute of Transportation Engineers (ITE)
publication entitled Trip Generation, 11*" Edition. The future development trip generation
calculations are provided in Table 4 below. Detailed trip generation calculations can be found in
Attachment C.

Table 4 - Trip Generation Cavasson - Future Development

ITE Weekda AM Peak Hour PM Peak Hour
Land Use (013 Unit y

Code Total Total In Out Total In Out
Hotel 310 163 Rooms 1,343 75 42 33 93 47 46

The future development is anticipated to generate a total of 1,343 weekday trips, with 75 trips
occurring during the AM peak hour and 93 trips occurring during the PM peak hour.

SITE ACCESS DRIVEWAYS

The Cavasson - Retail North & M.0.B development proposes two site access driveways, one on
Claret Drive, approximately 240 feet east of Saddler Drive, and one on Saddler Drive
approximately 300 feet south of Claret Drive.

Due to the proposed location of Driveway A and Claret Drive (2), the City of Scottsdale has
recommended that the access point be limited to right-in right-out only.

The future development is expected to include one site access driveway on Saddler Drive,
although its exact location has not been determined at the time of this report.




FUTURE TRAFFIC VOLUMES

The 2030 Phase Il (Buildout) traffic
volumes were completed for the
intersection of Claret Drive and
Saddler Drive, the proposed site
driveways (Driveway A and
Driveway B), as well as the future
proposed site driveway (Driveway
Q). See Exhibit 3. The location of
Driveway Cis shown for illustrative
purposes only, the exact location
has not been determined at the
time of this report.

CLARET DRIVE AND SADDLER DRIVE

To account for the site-generated
buildout traffic volumes from the
Cavasson Scottsdale development,
the traffic volumes for Claret Drive
and Saddler Drive were estimated
using the 2030 site-generated
traffic volumes depicted in Figure
7C of the 2019 TIMA Study.
Approach volumes were derived
from the adjacent intersections (F,
G, K, and L), with turning volumes
for each approach estimated
based on the trip distribution
(Table 6 from the 2019 Study).

SITE ACCESS DRIVEWAYS
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Exhibit 3 - 2030 Phase Il (Buildout) Traffic Volumes

The trip assignment for the proposed and future site driveways was estimated based on the trip
distribution for intersections F, G, K, and L, as shown in Figure 7C of the 2019 Study.

The anticipated average daily traffic volumes on Claret Drive and Saddler Drive for the 2030
Phase Il (Buildout) of Cavasson Scottsdale were also estimated based on the 2019 Study and are

shown in Exhibit 3.
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RIGHT TURN LANE ANALYSIS

Turn lanes or deceleration lanes, allow vehicles exiting a roadway to slow to a reduced speed to
execute a turn without impeding the main flow of traffic. The City of Scottsdale 2018 Design
Standards & Policies Manual Section 5.3.206 deceleration lane criteria is provided below.

Deceleration lanes are required at all new driveways on major arterials and at new
commercial/retail driveways on minor arterials. To determine the need for a deceleration lane
on streets classified as a minor arterial or collector, use the following criteria:

1. At least 5,000 vehicle per day are expected to be using the street
2. Theroadway’s 85" percentile speed limit is at least 35 mph
3. At least 30 vehicles will make right-turns into the driveway during a 1-hour period

Claret Drive and Saddler Drive are considered collector streets. Using the City of Scottsdale
criteria, the need for right turn deceleration lanes were evaluated, as shown in Table 5.

Table 5 - Right Turn Lane Analysis

ADT Speed Peak Right Turn Volumes
Limit Hour Direction (vph) Warrant

AM 25

Claret Drive Driveway A 2200 25 EB NO
PM 29
AM 26

Sadler Drive Driveway B 2300 2 NB NO
Y M E i PM 24
. Driveway C AM 21

Sadler Drive 2300 2 NB NO
(Future) > ° PM 23

The results of the right-turn lane analysis indicate that none of the three criteria are met at any
of the three site access driveways to warrant the installation of a right-turn lane.
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SUMMARY

The proposed Cavasson — Retail North & M.O.B. site is an approximately 7.0-acre site located on
the northwest corner of Hayden Road and Cavasson Boulevard in Scottsdale, Arizona, and is
comprised of 37,600 square feet of medical office space and 12,780 square feet of retail space.

Trip Generation
The proposed development is anticipated to generate a total of 2,277 weekday trips, with 130
trips occurring during the AM peak hour and 243 trips occurring during the PM peak hour.

Phase Il vs. Retail North & M.O.B.

The proposed Cavasson — Retail North & M.O.B. development accounts for 10% of the total
trips for Phase Il. The 2019 Study included a total of 1,060,000 square feet and 183,000 square
feet of office and retail land uses, respectively. The 37,600 square feet and 12,780 square feet
of office and retail land uses proposed for Cavasson — Retail North & M.O.B. represent 4% and
7%of the overall planned office and retail land uses, respectively.

Right Turn Lane Analysis - Site Driveways
The results of the right-turn lane analysis indicate that none of the three criteria are met at any
of the three site access driveways to warrant the installation of a right-turn lane.

The traffic generated by the proposed Cavasson - Retail North & M.O.B. accounts for 10% of
the total traffic from the Phase Il development. The proposed land uses for Cavasson - Retail
North & M.O.B. site are within the assumed land uses included in the April 2019 Traffic Impact
Mitigation Analysis for Cavasson Scottsdale, which covers the entire Cavasson development.
Consequently, the analysis and recommendations in the master study apply to this
development.
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ATTACHMENT A - CAVASSON SCOTTSDALE
TRAFFIC IMPACT MITIGATION ANALYSIS
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EXECUTIVE SUMMARY

The Cavasson development is a +134-acre project located on the southwest corner of
Hayden Road and Legacy Boulevard in Scottsdale, Arizona. This development is
separated into two (2) phases. Phase 1 consists of a 135-key hotel, 350 multi-family
residential dwelling units, 11,000 square feet of retail with 6,000 square feet of
restaurant attached, and 740,000 square feet of office space. Phase 2 of Cavasson
consists of multiple hotels totaling 265 keys, 1,250 multi-family dwelling units, 183,000
square feet of retail with 6,000 square feet of restaurant attached, and 1,060,000 square
feet of office space. At buildout with the construction of Phase 1 and Phase 2,
Cavasson will support a total of 400 hotel keys, 1,600 dwelling units of multi-family,
194,000 square feet of shopping center, 1,800,000 square feet of office and 12,000
square feet of restaurant. The vicinity of the site is provided in Figure 1.

CivTech, Inc. has been retained by Nationwide Realty Investors to perform the traffic
impact study for the proposed development. The purpose of this assessment is to
address the traffic and transportation impacts of the proposed development on the
surrounding streets and intersections. The following conclusions have been
documented in this study:

General

¢ Phase | of the Cavasson Development is anticipated to generate 12,450 daily trips to
the external roadway system, with 915 occurring during the AM peak hour and 1,070
occurring during the PM peak hour, by opening year 2020. It is anticipated the Miller
Road underpass will not be constructed by opening year 2020.

¢ Phase | project specific improvements such half street improvements and all Phase |
site driveways are anticipated to be fully constructed by the developer upon opening
year 2020.

¢ Cavasson Boulevard and Claret Drive internal to the site are also anticipated to be
full constructed by opening year 2020.

*

Full buildout (Phase 1 and Phase 2) of the Cavasson Development is anticipated to
generate a total of 34,984 daily trips to the external roadway system, with 2,562
occurring during the AM peak hour and 3,123 occurring during the PM peak hour.

*

For study purposes it is anticipated the Miller Road underpass will be constructed
and provide connection to the south of the Loop 101 by study horizon year 2030.

*

Both Thompson Peak Parkway and Legacy Boulevard are also planned to provide
connectivity to the west ultimately offering additional roadway connections between
56 Street/Scottsdale Road by horizon year 2030.

Legacy Boulevard is also anticipated to connect through to the east from Hayden
Road to Pima Road by horizon year 2030.

L 4

*

The contractor should ensure that adequate sight distance is provided at all site
access points to allow safe left and right turning movements from the development.
It is recommended that sight triangles be designed at all site access driveways to

% CivTech
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provide the required sight distance shown in Appendix 5-3B within the City of
Scottsdale Design Standards and Policies Manual. Excerpts from the City of
Scottsdale Design Standards and Policies Manual and tables have been included in
Appendix K.

¢ Typical sections provided for Hayden Road, Miller Road, Legacy Boulevard, Claret
Drive and Cavasson Boulevard were approved by the City of Scottsdale Ordinance
4346 and Resolution 11147. Excerpts from the Ordinance and Resolution are
provided in Appendix M.

Existing

¢ The results of the existing conditions analysis indicate that all existing study
intersections operate with an overall acceptable level of service (LOS D or better)
during the AM and PM peak hours under the existing lane configurations and stop
controls with the exception of the following locations:

» The intersection of Hayden Road and Loop 101 Westbound Ramps operate with
unacceptable delays under existing conditions during the PM peak hour. These
delays are primarily due to the heavy northbound left-turn volume onto the freeway
and the right-turn volume egressing from the westbound Loop 101 off ramp. It is
recommended these delays be mitigated by increasing the northbound left-turn
phase and additional 10-seconds. With the recommended signal timing mitigation,
the overall intersection delay is expected to decrease from 124-seconds to 81-
seconds for the PM peak hour. The Hayden Road/Loop 101 Ramps function as a
diamond traffic interchange with both signalized ramp interchanges functioning
together as one. Any signal phasing mitigation at one ramp signal directly affects
the other. Therefore, the recommended signal mitigation is expected to increase the
delay at the signalized eastbound ramp from 43-seconds to 46-seconds in the PM
peak hour. This 3-second increase is considered very minor considering the 43-
second decrease in delay at the signalized westbound ramp.

» The intersection of Hayden Road and Loop 101 Eastbound Ramps operate with
heavy delays under existing conditions during the AM peak hour. These delays are
primarily due to the southbound left-turn volume onto the freeway and the right-turn
volume egressing from the eastbound Loop 101 off ramp during the AM peak hour.
It is recommended the eastbound phase be extended an additional 10-seconds.
With the recommended signal timing mitigation, the overall intersection delay would
decrease from 72-seconds to 65-seconds in the AM peak hour. The Hayden
Road/Loop 101 Ramps function as a diamond traffic interchange with both
signalized ramp interchanges functioning together as one. Any signal phasing
mitigation at one ramp signal directly affects the other. Therefore, the recommended
signal mitigation would also decrease the delay at the signalized westbound ramp
from 25-seconds to 23-seconds in the AM peak hour.

A\

The intersection of Scottsdale Road and Mayo Boulevard operates with heavy
delays under existing conditions during the PM peak hour. These delays are
primarily due to the northbound/southbound through volume on Scottsdale road
during the PM peak hour. It is recommended that the northbound left turn phase be
extended from 19-seconds to 28-seconds and the southbound left phase be
extended from 11-seconds to 23-seconds. Also, adding overlaps for the northbound
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and southbound right turns will decrease the delay on those approaches. By
applying these changes to the existing intersections, the delay is expected to
decrease from 76-seconds to 55-seconds.

» The intersection of Scottsdale Road and Frank Lloyd Wright Boulevard operates
with heavy delays under existing conditions during the PM peak hour. These delays
are primarily due to the westbound left-turn volume on Frank Lloyd Wright Boulevard
and the conflicting northbound left-turn volume on Scottsdale Road during the PM
peak hour. It is recommended that the northbound left turn phase be extended from
9-seconds to 25-seconds, the southbound left turn phase be extended from 23-
seconds to 26-seconds, and the northbound through phase be extended from 35-
seconds to 41-seconds. With these changes made to the existing intersection, the
delay is expected to decrease from 160-seconds to 85-seconds.

» The intersection of Hayden Road and Frank Lloyd Wright Boulevard operates
with heavy delays under existing conditions during the PM peak hour. These delays
are primarily due to the PM peak northbound/southbound left-turn volume as well as
the conflicting northbound/southbound right-turn volumes for those phases. It is
recommended that the northbound left turn phase be extended from 10-seconds to
16-seconds, the southbound left turn phase be extended from 15-seconds to 19-
seconds and the eastbound left turn phase be extended from 20-seconds to 22-
seconds. With these changes made to the existing intersection, the overall delay is
expected to decrease from 60-seconds to 55-seconds.

Opening Year 2020

¢ The results of the Synchro analysis summarized in Table 9 indicate that all 2020
study intersections operate with an overall acceptable level of service during the AM
and PM peak hours under the existing lane configurations and stop controls with the
exception of the following locations:

¢ It should be noted the Scottsdale Road/Loop 101 Ramps functions as a diamond
traffic interchange with both signalized intersections functioning together as one.
Any signal phasing mitigation at one signal directly affects the other. All
recommended signal mitigation herein considers the timing/delay for both signals at
the diamond interchange.

A\

The intersection of Scottsdale Road and the Loop 101 Ramps is projected to
experience increased heavy delay by opening year 2020 with or without the
proposed Cavasson Phase | development during the study peak hours. Although
the signalized interchange experiences increased delay in the No-Build 2030,
scenario the recommended mitigation and reported delays herein are for the build
scenario which includes the proposed Phase | development. It is recommended
signalize timing be optimized as well as signal phasing. With signal timing and
phasing optimization, the overall intersection delay is expected to improve 33.5-
seconds in the AM, 40.0-seconds in the PM peak for the westbound ramps and
27.1-seconds in the AM, 28.2-seconds in the PM peak for the eastbound ramps with
the proposed Phase | development.
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It is recommended that any and all recommended improvements for the Scottsdale
Road/Loop 101 Traffic Interchange be evaluated by ADOT as part of their Loop
101 improvements.

The intersection of Scottsdale Road and Mayo Boulevard is projected to
experience heavy delay in the PM peak by opening year 2020 with or without the
proposed Cavasson Phase | development. Overall the projected intersection delay is
expected to be 82.7-seconds in the PM peak hour under the total 2020 build
condition. It is therefore recommended all right-turn lanes provide overlap phases
as well as optimizing pedestrian signal timing in the westbound approach by opening
year 2020. With these improvements, the overall delay at the intersection is
projected to decrease from 82.7-seconds to 38.1-seconds in the PM peak hour with
the proposed Phase | development.

The intersection of Scottsdale Road and Frank Lloyd Wright Boulevard is
projected to experience heavy delay by opening year 2020 with or without the
proposed Phase | development. Under the No-Build 2020 scenario, this intersection
is expected to experience heavy delays during the PM peak hour only. Overall, the
projected intersection delay is expected to be 71.7-seconds in the PM peak hour
with the proposed Cavasson Phase | development. It is recommended all right-turn
lanes provide overlap phases as well as a dedicated southbound right-turn lane.
With the recommended mitigation the overall intersection delay is projected to
improve from 71.7-seconds to 55.5-seconds with the proposed Phase | development
during the PM peak hour.

The intersection of Hayden Road and Frank Lloyd Wright Boulevard is projected
to experience heavy delays by opening year 2020 with or without the proposed
Cavasson Phase | development. Under the No-Build 2020, scenario this
intersection experiences heavy delay during the PM peak hour only. Overall, the
projected 2020 Build, intersection delay is expected to be 71.7-seconds during the
PM peak hour which includes the proposed Cavasson Phase | development. It is
recommended signal timing be optimized and all right-turn lanes provided overlap
phases. With the recommended mitigated signal timing, the overall intersection
delay is projected to decrease from 71.7-seconds to 53.9-seconds with the proposed
Phase | development during the PM peak hour.

The proposed intersection of Hayden Road and Cavasson Boulevard is
anticipated to be signalized upon completion of the Phase | development. It is
recommended that right of way be provided for a future through lane east/west to
provide connectivity to the east. By the opening year 2020, a single 300-foot
northbound left-turn lane is warranted, as well as a single 200-foot left-turn and right-
turn lanes eastbound. Additional right-of-way will be provided and striped out for the
proposed future lanes required for an acceptable level of service.
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Horizon Year 2030

¢ The results of the Synchro analysis summarized in Table 10 indicate that all 2030
study intersections operate with an overall acceptable level of service (LOS D or
better) during the AM and PM peak hours under the proposed 2020 lane
configurations and stop controls with the exception of the following locations:

» The intersection of Hayden Road and Legacy Boulevard is projected to
experience delay during both AM and PM peak hours with or without the addition of
Cavasson development by horizon year 2030. It should be noted this intersection
was analyzed as a four-legged intersection by horizon year 2030. It is expected
Legacy Boulevard will be constructed to the east of Hayden Road and connect to
Pima Road by horizon year 2030. Due to the projected heavy traffic volumes on
Hayden Road by horizon year 2030 three (3) through lanes northbound and three (3)
through lanes southbound are recommended as well as dual northbound left-turn
lanes. To remain consistent with the four (4) lane cross section on Legacy
Boulevard two (2) through lanes are recommended to be constructed in the
eastbound and westbound approaches. All left-turn phases are recommended to be
protected/permissive with the exception of the dual northbound left-turn lanes which
will be required to be protected. With the recommended signal modifications, the
intersection delay is expected to decrease to 24.0-seconds in the AM peak hour, and
22.7-seconds during the PM peak hour.

» It should be noted the Hayden Road/Loop 101 Ramps and the Scottsdale
Road/Loop 101 Ramps both function as diamond traffic interchanges with both
signalized intersections at each interchange functioning together as one. Any signal
phasing mitigation at one signal directly affects the other. All recommended signal
mitigation herein considers the timing/delay for both signals at each diamond
interchange.

» The intersection of Hayden Road and the Loop 101 Ramps is projected to
experience heavy delay by study horizon year 2030 with or without the proposed
Cavasson development during both study peak hours. Under the No-Build 2030
scenario, this intersection experiences increased delay in both study peak hours.
Overall, the PM peak hour at both ramps signals experiences the most delay of the
two study peak hours. Although the signalized interchange experiences increased
delay in the No-Build 2030 scenario, the recommended mitigation and reported
delays herein are for the build scenario which includes the Cavasson development.
It is recommended the cycle length for both signalized ramps be optimized to
achieve optimal levels of service for the intersection by horizon year 2030. Overall
the projected intersection delay is expected to be around 97.1-seconds for the
westbound ramps and 72.5-seconds for the eastbound ramps during the PM peak
hour with the proposed Cavasson development.

It is recommended that any and all recommended improvements for the Hayden
Road/Loop 101 Traffic Interchange be evaluated by ADOT as part of their Loop
101 improvements.
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» The intersection of Scottsdale Road and the Loop 101 Ramps is projected to
experience heavy delay by study horizon year 2030 with or without the proposed
Cavasson development during both study peak hours. Under the No-Build 2030
scenario, this intersection experiences increased delay in both study peak hours.
Overall, the PM peak hour at both ramps signals experiences the most delay of the
two study peak hours. Although the signalized interchange experiences increased
delay in the No-Build 2030 scenario, the recommended mitigation and reported
delays herein are for the build scenario which includes the Cavasson development.
It is recommended the cycle length for both signalized ramps be optimized to
achieve optimal levels of service for each approach. Overall the projected
intersection delay is expected to be 191.5-seconds for the westbound ramps and
85.2-seconds for the eastbound ramps in the PM peak hour with the Cavasson
development.

It is recommended that any and all recommended improvements for the Scottsdale
Road/Loop 101 Traffic Interchange be evaluated by ADOT as part of their Loop
101 improvements.

» The intersection of Scottsdale Road and Thompson Peak Parkway is projected to
experience heavy delay by study horizon year 2030 with or without the proposed
Cavasson development during both study peak hours. It should be noted this
intersection was analyzed as a four-legged intersection with the assumption that
Thompson Peak Parkway will be constructed to the west of Scottsdale Road and
connect to 56" Street by horizon year 2030. Under the No-Build 2030 scenario, this
intersection experiences heavy delay in both study peak hours. Overall, the
intersection delay is projected to be 140.3-seconds in the AM peak hour and 51.9-
seconds in the PM peak hour under the 2030 No-Build scenario. With the addition
of the Cavasson development, the intersection is expected to experience delays of
142.3-seconds in the AM peak hour, and 84.8-seconds in the PM peak hour. To
help mitigate this intersection, it is recommended signal phasing and green times be
optimized as well as add in overlap right-turn phasing. Signal progression for the
north/south through movements should be optimized as well. With the
recommended mitigation, the overall intersection delay will be 66.3-seconds in the
AM peak hour, and 62.8-seconds during the PM peak hour.

Y

The intersection of Scottsdale Road and Legacy Boulevard is projected to
experience heavy delay by study horizon year 2030 with or without the proposed
Cavasson development during both study peak hours. It should be noted this
intersection was analyzed as a four-legged intersection by horizon year 2030. It is
expected Legacy Boulevard will be constructed to the west of Scottsdale Road and
connect to 56" Street by horizon year 2030. This intersection experiences heavy
delay under the 2030 No-Build condition for both study peak hours. Overall, the
intersection delay under the 2030 No-Build condition is projected to be 47.2-seconds
in the AM peak hour and 38.5-seconds in the PM peak hour. With the addition of the
proposed Cavasson development, the intersection delay is expected to increase to
78.2-seonds in the AM peak hour, and 75.6-seconds in the PM peak hour. It is,
recommended to optimize the signal timing and add in overlap phasing to all right-
turn lanes. With the recommended mitigation the intersection delay is expected be
60.4-seconds in the AM peak hour, and 71.2-seconds in the PM peak hour.
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The intersection of Scottsdale Road and Mayo Boulevard is projected to
experience increased delay by study horizon year 2030 with or without the proposed
Cavasson development. Even with signal optimization this intersection is expected
to experience heavy delays during future study peak hours. The heavy northbound
and southbound movements conflict with the anticipated heavy eastbound
movements. Signal optimization should occur with future signal progression plans for
Scottsdale Road. It is therefore recommended this intersection be monitored for
optimal signal timing and corridor progression due to the proximality of the existing
Loop 101 traffic interchange.

The intersection of Scottsdale Road and Princess Boulevard is projected to
experience increased delay by study horizon year 2030 with or without the proposed
Cavasson development during the PM peak hour. Even with signal optimization this
intersection is expected to experience heavy delays during future study peak hours.
It is therefore recommended this signal be monitored in the future for optimal signal
timing and corridor progression.

The intersection of Scottsdale Road and Frank Lloyd Wright Boulevard is
projected to experience increased delay by study horizon year 2030 with or without
the proposed Cavasson development. Even with signal optimization this intersection
is expected to experience heavy delays during future study peak hours. It is
therefore recommended this signal be monitored in the future for optimal signal
timing and corridor progression.

The intersection of Hayden Road and Frank Lloyd Wright Boulevard is projected
to experience increased delay by study horizon year 2030 with or without the
proposed Cavasson development. Even with signal optimization this intersection is
expected to experience heavy delays during future study peak hours. It is therefore
recommended this signal be monitored in the future for optimal signal timing and
corridor progression.

The intersection of Pima Road and Thompson Peak Parkway is projected to
experience heavy delays by study horizon year 2030 with or without the proposed
Cavasson development. Even with signal optimization this intersection is expected
to experience heavy delays during future study peak hours. It is therefore
recommended this signal be monitored in the future for optimal signal timing and
corridor progression.

The intersection of Miller Road and Legacy Boulevard is projected to be signalized
by study horizon year 2020. With future traffic anticipated by the Miller Road
connection to the south and with additional traffic anticipated by currently unknown
surrounding developments, it is recommended that dual northbound left-turn lanes
be provided as well as a dedicated northbound right-turn lane by horizon year 2020.

The proposed internal site intersection of Claret Drive and Cavasson Boulevard is
anticipated to be a signalized as the surrounding area develops. Exclusive left-turn
lanes and dedicated right-turn lanes should be provided in all approaches. Signal
warrants will be evaluated with future phases of the Cavasson development.
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The proposed intersection of Miller Road and Cavasson Boulevard is anticipated
to be signalized as the surrounding area develops. Exclusive left-turn lanes and
dedicated right-turn lanes in all approaches are recommended. With the possible
future connectivity to the west, it is recommended that additional right of way is
provided for future through lanes eastbound and westbound. Signal warrants will be
evaluated with future phases of the Cavasson development.

The proposed intersection of Hayden Road and Cavasson Boulevard is
anticipated to be signalized “T-intersection” upon full buildout of the Cavasson
development. Dual left-turn lanes and dedicated right-turn lanes are recommended
in all approaches. While dual right turn lanes may be striped in the interim condition,
it is recommended that one lane provide for east/west through movements allowing
connectivity to the east. By buildout year 2030, dual 300-foot northbound left-turn
lanes are warranted, as well as dual 200-foot left-turn lanes and a 200-foot right-turn
lane in the eastbound approach. Additional pavement provided for a second
eastbound right turn lane should be converted to allow for through movements once
the development east of Hayden Road is constructed.

Queue Storage

¢

Y

A\

\
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As shown in Table 11, the existing storage lengths at the existing intersections are
not anticipated to accommodate the additional traffic generated in 2030. Additional
storage length calculations should be completed prior to traffic signal installation, a
change in intersection stop control or installation of raised medians.

It is recommended all proposed site access driveways along Legacy Boulevard,
Hayden Road, Miller Road, Cavasson Boulevard and Claret Drive provide a
minimum of 150-foot turn lanes at intersections regardless of intersection control so
long as they are not encumbered by upstream intersections or utility conflicts.
Locations with restrictions or where additional storage beyond the calculations
included in this report are discussed below.

Proposed % site Access G, located just north of site Access M and south of Legacy
Boulevard along Hayden Road, is recommended to provide a minimum 150-foot
northbound left-turn lane as well as a 100-foot southbound dedicated right-turn lane.
An upstream intersection restricts the ability to provide additional southbound right
turn storage.

Proposed % site Access H located just north of the Hayden Road/Loop 101
interchange along Hayden Road is recommended to provide a minimum 100-foot
northbound left-turn lane as well as a 150-foot southbound dedicated right-turn lane.
The presence of a storm drain inlet conflict restricts the ability to provide additional
northbound left turn queue storage.

Proposed ¥ site Access |, located just north of the Loop 101 frontage road on
Claret Drive is recommended to provide a 55-foot northbound right turn lane. This is
restricted from further queue storage due to the proximity of the frontage road. A
southbound left turn storage of 100 feet is recommended; this length is restricted by
the need to provide a back to back left turn lane (northbound storage) into Access J.
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» Proposed main site Access M (Hayden Road/Cavasson Boulevard) is planned as a
signalized intersection at the opening of the proposed Cavasson Phase |
development. Access M is located between Legacy Boulevard and north of Access
H along Hayden Road and is planned to provide 300-feet of queue for dual
northbound left-turn lanes as well as 225-feet for a dedicated southbound right-turn
lane. Internally, the development should provide a minimum of 200-feet of storage
for the eastbound dual left-turn and a single right-turn lane. Additional pavement will
be provided and striped out for the proposed future ultimate lane alignment for
connectivity to the east.

> Access K (Cavasson Boulevard/Claret Drive) is an internal signalized intersection
with permitted phasing in all approaches. The provision of 150-foot southbound and
eastbound left-turn lanes, a 300-foot westbound left-turn lane and a 200-foot
northbound left-turn lane are recommended. It is also recommended that a 200-foot
northbound right-turn lane, 180-foot westbound right-turn lane and 150-foot
eastbound and southbound right-turn lane be provided by full build of the Cavasson
development.

» Access B (Miller Road/Cavasson Boulevard) is a planned signalized intersection
with permitted/protected phasing. A 300-foot westbound left-turn and right-turn lane,
as well as a southbound 225-foot southbound left-turn lane are recommended. As
the area is built out with connectivity to the south along Miller Road, it is
recommended that the future queue length for the westbound and northbound left-
turn lanes and northbound right-turn lane be constructed to provide a minimum
storage of 150-feet.

» Access A and Access C both are recommended to provide 100-foot southbound
left-turn lanes and well as 100-foot northbound dedicated right-turn lanes. The
presence of back to back turn lanes and likely retaining walls from the Miller Road
underpass may restrict the ability to provide more storage at these locations.

» The intersection of Miller Road and Legacy Boulevard is planned to be signalized
upon buildout of the Cavasson development ultimately providing dual 250-foot
northbound left-turn lanes as well as a dedicated northbound right-turn lane.
Although the reported volumes documented within this report do not show a need for
dual northbound left-turn lanes it is CivTech’s understanding the planned area
analyzed within this report does not include some portions of future development
within the study area. As such, longer queues and dual lanes are recommended.

Sight Distance

¢ The developer should ensure that adequate sight distance is provided at all
proposed site access points to allow safe left and right turning movements in and out
of the Cavasson development. It is recommended that sight triangles be designed at
all site access driveways per the requirements shown in Appendix 5-3B within the
City of Scottsdale Design Standards and Policies Manual. Excerpts from the City of
Scottsdale Design Standards and Policies Manual and tables have been included in
Appendix K.
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INTRODUCTION

The Cavasson — Scottsdale development is approximately 135 acres located on the
west side of Hayden Road between the Pima Freeway (Loop 101) and Legacy
Boulevard in Scottsdale, Arizona. The proposed site is a mixed-use development with
land uses consisting of hotels, multi-family residential, retail, restaurants and general
office buildings. There are multiple full movement access points on the surrounding
roadways, and Miller Road will be extended south along the west border of the site to
provide additional access. The vicinity of the site is provided in Figure 1.

Study Requirements

This study analyzes the traffic impact due to the proposed development on the
surrounding street network. The study will be prepared in conformance with the City of
Scottsdale Design Standards and Policies Manual, Chapter 5, Transportation Impact
Studies, 2018. The specific objectives of the study are:

¢ To determine whether the planned street system in the vicinity of the site is
adequate to accommodate the increased traffic that results from the proposed
development.

¢ To recommend additional street improvements or traffic control devices, where
necessary, to mitigate the additional site-generated traffic; and,

¢ Evaluate the internal site circulation and provide recommendations if necessary.

Study Area
The study area has been defined as including the following intersections:

¢ Scottsdale Rd. & Thompson Peak Pkwy. ¢ Hayden Rd. & Thompson Peak Pkwy.

¢ Scottsdale Rd. & Legacy Blvd. ¢ Hayden Rd. & Legacy Blvd.

¢ Scottsdale Rd. & Loop 101 WB/EB Ramps ¢ Hayden Rd. & Loop 101 WB/EB Ramps
¢ Scottsdale Rd. & Grayhawk Dr. ¢ Hayden Rd. & Princess Dr.

¢ Scottsdale Rd. & Deer Valley Rd. ¢ Hayden Rd. & Bell Rd.

¢ Scottsdale Rd. & Mayo Blvd. ¢ Hayden Rd. & Mayo Blvd.

¢ Scottsdale Rd. & Princess Dr. ¢ Hayden Rd. & Grayhawk Dr.

¢ Scottsdale Rd. & Frank Lloyd Wright Blvd. ¢ Hayden Rd. & Deer Valley Rd.

¢ Scottsdale Rd. & 17050 North ¢ Hayden Rd. & Frank Lloyd Wright Blvd.
¢ Scottsdale Rd. & Chauncey Ln. ¢ Pima Rd. & Thompson Peak Pkwy.

Horizon Years

This study has been conducted to conform to the Design Standards and Policies
Manual, Chapter 5, Transportation Impact Studies, prepared by the City of Scottsdale in
2018. This development is planned to be built in two phases. Phase 1 is predicated to
be constructed by the year 2020, and phase 2, the remainder of the site, is predicted to
be completed by 2030. Therefore, the two horizon years being analyzed in this study
will be 2020 and 2030.

)
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The study intersections, site accesses, and internal collector roadway intersections will
be analyzed for AM and PM peak hours to determine the recommended intersection
lane configuration, intersection stop control, turn lane storage requirements, and
roadway typical sections for the development.

- CivTech
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EXISTING CONDITIONS

Surrounding land use

The Cavasson property is currently undeveloped land, located north of the Loop 101,
south of Legacy Boulevard, east of Scottsdale Road and west of Hayden Road. The
land surrounding the proposed site is part of another proposed development called
Crossroads East. The Crossroads East development is proposed for much of the
surrounding undeveloped land and the Cavasson development is just one part of the
larger project.

Bordering Cavasson and Crossroads East to the north is the Grayhawk residential
subdivision and some general office and retail space. To the east of the site is an
industrial park and a single-family residential community called Cliffs at Ironwood
Village. South of the proposed site is TPC Scottsdale, retail and single-family/multi-
family dwelling units. Southwest of the site is a large retail development and automobile
sales. Directly west of the site is undeveloped land that will be a part of the Crossroads
East development.

EXISTING ROADWAY NETWORK
The existing roadway network within the study area includes the following:

Scottsdale Road is a north-south, five (5) lane major arterial within the vicinity of the
proposed site. Beginning to the north of Carefree Highway (SR 74) as Tom Darlington
Drive, Scottsdale Road continues southbound through the City of Scottsdale, extending
past the Red Mountain Freeway (Loop 202) and transitioning into Rural Road within the
City of Tempe. Scottsdale Road provides access to all major east-west arterials and
direct access to the Pima Freeway (Loop 101) within the vicinity of the study area.
South of the Loop 101 Scottsdale Road is designated as a six (6) lane major arterial
and north of the Loop 101, a five (5) lane arterial providing four (4) through lanes with a
center median/two-way left-turn lane. Scottsdale Road north of the Loop 101 is
currently in the design and construction phase for widening to a six-lane major arterial
within the vicinity of the site. The posted speed limit on Scottsdale Road north of
Thompson Peak Parkway is 50 miles per hour (mph), decreasing to 45 mph south of
Thompson Peak Parkway.

Scottsdale Road also serves as the boundary line dividing the City limits between the
City of Phoenix and the City of Scottsdale. The entirety of Scottsdale Road, within the
vicinity of the site, is under the City of Scottsdale’s control through an Intergovernmental
Agreement (IGA) between both municipalities.

Hayden Road is a north-south, four (4) lane major arterial with a center raised median
within the vicinity of the proposed site, per the City of Scottsdale Transportation Master
Plan. Hayden Road begins north of Pinnacle Peak Road and travels southbound
transitioning into the Greenway Hayden Loop south of Frank Lloyd Wright Boulevard.
Hayden Road provides direct access to the Pima Freeway (Loop 101) and all major
east-west arterials within the vicinity of the proposed site. The posted speed limit is 45-
mph within the vicinity of the proposed site.
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Pima Road is a north-south, six (6) lane major arterial with a center raised median
within the vicinity of the proposed site per the City of Scottsdale Transportation Master
Plan. Pima Road begins just north of Cave Creek Road and travels southbound
transitioning into Princess Drive just south/west of the Pima Freeway (Loop 101) in
Scottsdale, Arizona. Pima Road provides direct access to the Pima Freeway (Loop
101) and all major east-west arterials north of the Loop 101. The posted speed limit is
45-mph within the vicinity of the proposed site.

Pima Freeway (Loop 101) is a six (6) lane freeway, providing three (3) lanes and an
HOV lane in each direction of travel. The function/maintenance of the Pima Freeway
along with each signalized traffic interchange is under the direction and control of the
Arizona Department of Transportation (ADOT). The Loop 101 within the vicinity of the
study area provides regional access to the Piestewa Freeway (SR 51) to the west, north
Phoenix, the City of Scottsdale to the east and the Cities of Tempe, Mesa and Chandler
to the south. The posted speed limit is currently 65-mph on the freeway. Design is on-
going to provide a high-occupancy vehicle (HOV) lane in each direction within the
existing freeway median.

Thompson Peak Parkway is an east-west, four (4) lane minor arterial with a center
raised median within the vicinity of the proposed site. Beginning to the west at
Scottsdale Road, Thompson Peak Parkway continues to the east through the DC
Ranch Community in Scottsdale where it begins to curve north/south transitioning into
94t Street south of Frank Lloyd Wright Boulevard. Thompson Peak Parkway provides
direct access to North Scottsdale and the DC Ranch community. The posted speed limit
is 45-mph within the vicinity of the study area.

Legacy Boulevard is an east-west, four (4) lane minor arterial with a center raised
median within the vicinity of the proposed site, connecting Hayden Road to Scottsdale
Road north of the Pima Freeway. Legacy Boulevard construction was recently
completed and the roadway is open and functional for public use between Hayden Road
and Scottsdale Road. Currently, Legacy Boulevard begins at Scottsdale Road and
terminates at Hayden Road. It should be noted that Legacy Boulevard will serve as the
northerly bordering frontage road to the proposed Cavasson development.

Mayo Boulevard is an east-west six (6) lane arterial with a center raised median within
the vicinity of the proposed site. May Boulevard begins west of Tatum Boulevard
continuing eastbound terminating as a parking lot east of Scottsdale Road. Serving as
the primary access to the Scottsdale 101 Shopping Area May Boulevard provides a six
(6) lane cross section. West of the Scottsdale 101 Shopping Area Mayo Boulevard
reduces to a two (2) lane roadway providing one (1) through lane in each direction of
travel. The posted speed limit on Mayo Boulevard is 45-mph within the study area.

Princess Drive is an east-west four (4) lane minor arterial, per the City of Scottsdale
Transportation Master Plan, with a center raised median. Princess Drive begins to the
west at the Fairmont Scottsdale Princess Resort and travels eastbound transitioning
into Pima Road east of the Pima Freeway (Loop 101). Princess Drive provides direct
access to the Pima Freeway (Loop 101) and all major north-south arterials. Princess
Drive between the Fairmont Scottsdale Princess Resort and Hayden Road is currently a
private road for resort and residential use only. The posted speed limit on Princess
Drive between Hayden Road and the Loop 101 is 35-mph, 25-mph between Hayden
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Road and the Fairmont Scottsdale Princess Resort and 30-mph between the Resort
and Scottsdale Road within the vicinity of the study area.

Bell Road is an east-west minor four (4) lane arterial with a center raised median per
the City of Scottsdale Transportation Master Plan, within the vicinity of the proposed
site. Bell Road begins to the west at as Sun Valley Parkway in Surprise, Arizona and
travels eastbound transitioning into Frank Lloyd Write Boulevard east of Scottsdale
Road, in Scottsdale, Arizona. Bell Road provides direct access to the Bob Stump
Memorial Parkway (Loop 303), Phoenix-Wickenburg Highway (US-60), Agua Fria
Freeway (West Loop 101), Black Mountain Freeway (I-17), Piestewa Freeway (SR-51),
and the Pima Freeway (East Loop 101). The posted speed limit on Bell Road is 40 mph
within the study area.

Frank Lloyd Wright Boulevard is an east-west six (6) lane major arterial with a center
raised median per the City of Scottsdale Transportation Master Plan. Frank Lloyd
Wright Boulevard begins as Bell Road west of Scottsdale Road and travels southeast
terminating south of Shea Boulevard as 114" Street. The posted speed limit on Frank
Lloyd Wright Boulevard is 45-mph within the study area.

Grayhawk Drive is an east-west three (3) lane arterial road with one travel lane in each
direction and a continuous two-way-left-turn lane. The road begins at the intersection
with Scottsdale Road and travels east until terminating at Hualapai Drive. The posted
speed limit is 30-mph.

Chauncey Lane is an east-west five (5) lane roadway with two travel lanes in each
direction and a continuous two-way-left-turn lane along the entire segment of road. The
road begins at the intersection with 68" Street and continues eastbound terminating at
the roundabout just east of Scottsdale Road. The posted speed limit is 30-mph.

17050 North is an east-west two (2) lane segment of road with one lane in each
direction of travel. This road serves as a driveway to surrounding businesses and the
multi-family housing in the same area. There is no posted speed limit.

Deer Valley Road is an east-west two (2) lane arterial road with one travel lane in each
direction. There is a two-way-left-turn-lane along portions of the road within the vicinity
of the site. The road begins at the intersection with Scottsdale Road and continues east
until becoming 79" Street just east of Hayden Road. The posted speed limit is 30-mph.
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EXISTING INTERSECTION CONFIGURATION

The intersection of Hayden Road and Deer Valley Road operates as a signalized,
four-legged intersection with permitted phasing in all approaches. The northbound and
southbound approaches consist of one (1) exclusive left-turn lane, two (2) through
lanes, a bike lane and a dedicated right-turn lane. The westbound and eastbound
approaches consist of one (1) exclusive left-turn lane and a shared through/right-turn
lane.

The intersection of Hayden Road and Grayhawk Drive operates as a signalized, four-
legged intersection with permitted phasing in all approaches. The northbound and
southbound approaches consist of one (1) exclusive left-turn lane, two (2) through
lanes, a bike lane, and a dedicated right-turn lane. The eastbound approach consists of
one (1) exclusive left-turn lane, one (1) through lane and a dedicated right-turn lane.
The westbound approach consists of one (1) exclusive left-turn lane and a shared
through/right-turn lane.

The intersection of Hayden Road and Thompson Peak Parkway operates as a
signalized, four-legged intersection with permitted/protected left-turn phasing in all
approaches. All four approaches consist of one (1) left-turn lane, two (2) through lanes,
a bike lane and a dedicated right-turn lane.

The intersection of Hayden Road and Legacy Boulevard is a signalized T-intersection
with permitted phasing in the northbound, southbound and eastbound approaches. The
northbound approach provides one (1) exclusive left-turn lane and two (2) through
lanes. The southbound approach consists of two (2) through lanes, a bike lane and a
dedicated right-turn lane. The eastbound approach consists of one (1) dedicated left-
turn lane, a bike lane and a dedicated right-turn lane.

The intersections of Hayden Road and the Loop 101 Ramps operate as a signalized
tight urban diamond traffic interchange (TUDI). The northbound approach consists of
one (1) exclusive left-turn lane, two (2) through lanes and a dedicated right-turn lane.
The southbound approach consists of dual (2) left-turn lanes, two (2) through lanes and
one (1) dedicated right-turn lane. The eastbound off ramp approach consists of one (1)
exclusive left-turn lane, one (1) shared left/right-turn lane and one (1) dedicated right-
turn lane. The westbound off ramp approach consists of one (1) exclusive left-turn lane,
one (1) shared left-turn/through lane, one (1) shared through/right-turn lane and one (1)
dedicated right turn lane.

The intersection of Hayden Road and Mayo Boulevard is a three-legged stop-
controlled intersection with a stop sign control on the westbound approach. The
northbound approach consists of two (2) through lanes, a bicycle lane and one (1)
exclusive right-turn lane. The westbound approach consists of one (1) shared left/right-
turn lane. The southbound approach consists of one (1) exclusive left-turn lane, two (2)
through lanes and a bicycle lane.

The intersection of Hayden Road and Princess Drive operates as a four-legged
signalized intersection with protected phasing in the westbound approach and
permitted/protected left turns in the eastbound approach. The northbound and
southbound approach consist of permitted phasing only. Both the northbound and
southbound approaches consist of one (1) dedicated left turn lane, two (2) through
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lanes, a bicycle lane and one (1) dedicated right turn lane. The westbound approach
consists of two (2) left turn lanes and one (1) dedicated right turn lane. The eastbound
approach consists of one (1) shared left-turn/through lane and one (1) dedicated right
turn lane.

The intersection of Hayden Road and Bell Road operates as a four-legged signalized
intersection with permitted-protected phasing in the eastbound and westbound
approaches and permitted left turns in the northbound and southbound approaches.
The northbound approach consists of one (1) dedicated left turn lane, two (2) through
lanes, a bicycle lane and one (1) dedicated right turn lane. The westbound approach
consists of one (1) dedicated left turn lane, one (1) shared left-turn/through lane and
one (1) dedicated right turn lane. The southbound approach consists of one (1)
dedicated left turn lane, one (1) through lane, one (1) shared through/right-turn lane and
one (1) bicycle lane. The eastbound approach consists of one (1) shared left-
turn/through lane and one (1) shared through/right-turn lane.

The intersection of Scottsdale Road and Deer Valley Road operates as a three-
legged signalized intersection with permitted southbound left turns. The northbound
approach consists of two (2) through lanes and one (1) dedicated right turn lane. The
northbound approach contains a striped-out area left of the through lanes that contains
extra pavement at the intersection for future use when additional lanes are needed.
The westbound approach consists of one (1) left turn lane and one (1) right turn lane.
Between the turn lanes, the westbound approach contains a striped-out area with extra
pavement at the intersection for future use when additional lanes are needed. The
southbound approach consists of one (2) dedicated left turn lane and two (2) through
lanes.

The intersection of Scottsdale Road and Grayhawk Drive operates as a three-legged
signalized intersection with permitted southbound left turns. The northbound approach
consists of two (2) through lanes and one (1) dedicated right turn lane. The westbound
approach consists of one (1) left turn lane, a bicycle lane and one (1) right turn lane.
The southbound approach consists of one (1) dedicated left turn lane and two (2)
through lanes. All approaches contain striped out areas with extra pavement at the
intersection for future use when additional lanes are needed.

The intersection of Scottsdale Road and Thompson Peak Parkway operates as a
three-legged signalized intersection with protected southbound left turns. The
northbound approach consists of two (2) through lanes and a dedicated right turn lane.
The northbound approach contains a striped-out area left of the through lanes that
contains extra pavement at the intersection for future use when additional lanes are
needed. The westbound approach consists of two (2) left turn lanes and one (1)
dedicated right turn lane. Between the turn lanes, the westbound approach contains a
striped area with extra pavement at the intersection for future use when additional lanes
are needed. The southbound approach consists of one (1) dedicated left turn lane and
two (2) through lanes.
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The intersection of Scottsdale Road and Legacy Boulevard operates as a three-
legged signalized intersection with protected southbound left turns. The northbound
approach consists of two (2) through lanes and a dedicated right turn lane. The
westbound approach consists of two (2) left turn lanes, a bicycle lane and one (1)
dedicated right turn lane. The southbound approach consists of one (1) dedicated left
turn lane and two (2) through lanes.

The intersections of Scottsdale Road and the Loop 101 Ramps operate as a
signalized tight urban diamond traffic interchange (TUDI). The northbound approach
consists of two (2) dedicated left turn lanes, three (3) through lanes and one (1)
dedicated right-turn lane. The westbound approach consists of two (2) dedicated left
turn lanes, one (1) shared through/right-turn lane and one (1) dedicated right-turn lane.
The southbound approach consists of two (2) left turn lanes, three (3) through lanes and
one (1) dedicated right turn lane. The eastbound approach consists of two (2) dedicated
left turn lanes, one (1) shared through/right-turn lane and one (1) dedicated right turn
lane.

The intersection of Scottsdale Road and Mayo Boulevard operates as a four-legged
signalized intersection with protected phasing in all directions. The northbound,
southbound and eastbound approaches each consist of two (2) left turn lanes, three (3)
through lanes and one (1) dedicated right turn lane. The westbound approach consists
of two (2) left-turn lanes, one (1) through lane and one (1) shared through and right turn
lane. The eastbound and northbound approaches each have a bicycle lane between the
through lanes and dedicated right turn lane in the same travel direction.

The intersection of Scottsdale Road and Chauncey Lane operates as a four-legged
signalized intersection with permissive-protected phasing. The northbound and
southbound approaches each consist of two (2) left turn lanes, three (3) through lanes,
a bicycle lane and one (1) dedicated right turn lane. The eastbound and westbound
approaches consist of one (1) left turn lane, two (2) through lanes, a bicycle lane and
one (1) dedicated right turn lane.

The intersection of Scottsdale Road and Princess Drive operates as a four-legged
signalized intersection with permissive-protected phasing in all directions. The
northbound and southbound approaches each consist of one (1) dedicated left turn
lane, three (3) through lanes, a bicycle lane and one (1) dedicated right turn lane. The
eastbound approach consists of one (1) dedicated left turn lane, one (1) through lane,
one (1) shared through/right-turn lane and one (1) bicycle lane. The westbound
approach consists of one (1) dedicated left turn lane, two (2) through lanes and one (1)
dedicated right turn lane.

The intersection of Scottsdale Road and 17050 North operates as a four-legged
signalized intersection with permissive left turns in the east and westbound approaches
and permissive-protected phasing in the north and south directions. The northbound
and southbound approaches each consist of one (1) dedicated left turn lane, three (3)
through lanes, a bicycle lane and one (1) dedicated right turn lane. The eastbound and
westbound approaches consist of one (1) shared left-turn/through/right-turn lane.
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The intersection of Scottsdale Road and Frank Lloyd Wright Boulevard operates as
a four-legged signalized intersection with protected phasing in all directions. The
northbound approach consists of two (2) left turn lanes, three (3) through lanes and one
(1) dedicated right-turn lane. The eastbound and westbound approaches consist of two
(2) left turn lanes, three (3) through lanes and one (1) dedicated right turn lane. The
southbound approach consists of two (2) left turn lanes, two (2) through lanes and one
(1) shared through/right-turn lane.

The intersection of Greenway Hayden Loop and Frank Lloyd Wright Boulevard
operates as a four-legged signalized intersection with protected phasing in all directions.
The northbound approach consists of one (1) dedicated left turn lane, two (2) through
lanes and one (1) dedicated right-turn lane. The eastbound and westbound approaches
consist of two (2) left turn lanes, three (3) through lanes and one (1) dedicated right turn
lane. The southbound approach consists of two (2) left turn lanes, two (2) through lanes,
a bicycle lane and one (1) dedicated right turn lane.

The intersection of Pima Road and Thompson Peak Parkway operates as a four-
legged signalized intersection with protected phasing in all directions. The northbound
approach consists of two (2) left turn lanes, three (3) through lanes and one (1)
dedicated right-turn lane. To make northbound right turns at this intersection, there is a
free flow right turn lane just south of the intersection which can be utilized to bypass the
signalized intersection. Northbound right turns are permitted at the intersection. The
eastbound and westbound approaches consist of two (2) left turn lanes, two (2) through
lanes, a bicycle lane and one (1) dedicated right turn lane. The southbound approach
consists of two (2) left turn lanes, three (3) through lanes, a bicycle lane and one (1)
dedicated right turn lane.

Figures 2A and 2B depicts the existing stop controls and lane geometries within the
project study area.
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EXISTING TRAFFIC VOLUMES

CivTech contracted Field Data Services of Arizona (FDS) Inc. to conduct turning
movement counts at the following intersections:

*

*

*

Scottsdale Rd. & Thompson Peak Pkwy.
Scottsdale Rd. & Legacy Blvd.

Scottsdale Rd. & Loop 101 WB/EB Ramps
Scottsdale Rd. & Grayhawk Dr.

Scottsdale Rd. & Deer Valley Rd.
Scottsdale Rd. & Mayo Blvd.

Scottsdale Rd. & Princess Dr.

Scottsdale Rd. & Frank Lloyd Wright Blvd.
Scottsdale Rd. & 17050 North

Scottsdale Rd. & Chauncey Ln.

L

L

*

L

Hayden Rd. & Thompson Peak Pkwy.
Hayden Rd. & Legacy Blvd.

Hayden Rd. & Loop 101 WB/EB Ramps
Hayden Rd. & Princess Dr.

Hayden Rd. & Bell Rd.

Hayden Rd. & Mayo Blvd.

Hayden Rd. & Grayhawk Dr.

Hayden Rd. & Deer Valley Rd.

Greenway-Hayden Loop & Frank Lloyd
Wright Blvd.

Pima Rd. & Thompson Peak Pkwy.

These turning movement counts were conducted on Tuesday, June 19, 2018 from

7:00 AM to 9:00 AM and 4:00 PM to 6:00 PM.

The existing traffic volume data for this study is presented in the Appendix B for the AM
and PM peak hours. Per the City of Scottsdale requirements, a seasonal adjustment
factor of 1.03 was applied to all existing intersection turning movement counts. The

seasonal

adjustment factor was developed by the Maricopa Association of

Governments (MAG) for the region with the intent of addressing variations in peak
seasonal volumes. Figure 3A and 3B illustrates the existing AM and PM peak hour
traffic volumes with the seasonal adjustment factor applied.
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EXISTING CAPACITY ANALYSIS

Peak hour capacity analyses have been conducted for the study intersections based on
existing conditions and traffic volumes. All intersections have been analyzed using the
methodologies presented in the Highway Capacity Manual (HCM), Special Report 209,
Updated 2000 and using Synchro version 6 under the HCM 2000 methodology. HCM
2000 methodology was used, as opposed to HCM 6™ edition methodology, because of
the signal timing provided by the City of Scottsdale. The timing provided by the City
does not follow NEMA phasing, and therefore could not be analyzed using the newer
HCM methodology. Signal timing sheets provided by the City of Scottsdale are
presented in Appendix C.

The concept of level-of-service (LOS) uses qualitative measures that characterize
operational conditions within the traffic stream. The individual levels-of-service are
described by factors that include speed, travel time, freedom to maneuver, traffic
interruptions, and comfort and convenience. Six levels of service are defined for each
type of facility for which analysis procedures are available. They are given letter
designations A through F, with LOS A representing the best operating conditions and
LOS F the worst. Each level of service represents a range of operating conditions.
Table 1 lists the level of service criteria for signalized and unsignalized intersections,
respectively.

Table 1 — Level-of-Service Criteria for Controlled Intersections

Level-of-Service Unsignalized Signalized
Control Delay (sec/veh) | Control Delay (sec/veh)

A <10 <10

B >10-15 >10-20
C > 15-25 > 20-35
D > 25-35 > 35-55
E > 35-50 > 55-80
F > 50 > 80

Source: Exhibit 16-2 and Exhibit 17-2, Highway Capacity Manual 2000

Results of the existing level-of-service analyses are shown in Table 2 for both peak
hours. The analysis worksheets for the existing conditions have been included in the
Appendix D.
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Table 2 — Existing Peak Hour Levels of Service

ID

Intersection

Stop Control

Existing Peak Hour LOS

Approach

AM

Hayden Road &
Deer Valley Road

Signal

NB
SB
EB
WB

Overall

Hayden Road &
Grayhawk Drive

Signal

NB
SB
EB
WB

Overall

Hayden Rd. &
Thompson Peak Pkwy.

Signal

NB
SB
EB
WB

Overall

Hayden Road &
Legacy Boulevard

Signal

NB
SB
EB

Overall

Hayden Road &
Loop 101 WB

Signal

NB
SB
WB

Overall

Hayden Road &
Loop 101 EB

Signal

NB
SB
EB

Overall

Hayden Rd & Mayo Blvd

1-way Stop
(WB)

SB Left
WB Shared

(o]

Hayden Road &
Princess Drive

Signal

NB
SB
EB
WB

Overall

©

Hayden Road &
Bell Road

Signal

NB
SB
EB
WB

Overall

Scottsdale Road &
Deer Valley Road

Signal

NB
SB
WB

Overall

Scottsdale Road &
Grayhawk Drive

Signal

NB
SB
WB

Overall

OO TMOM>EOOM>O>IT>MMDIOUOOPUTITOUUOIOOTITOORETWE®

mU>w>m>>oomwwoomowowumoom00m>o>>ummooowwoowwmwwg
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Existing Peak Hour LOS
ID Intersection Stop Control Approach AM PM
NB D F
12 Scottsdale Road & Thompson Sianal SB B B
Peak Parkway 9 WB D D
Overall C D
NB C C
13 Scottsdale Road & Sianal SB A A
Legacy Boulevard 9 WB D E
Overall B B
NB C E
14 Scottsdale Road & Sianal SB D C
Loop 101 WB 9 WB D D
Overall D D
NB F D
15 Scottsdale Road & Sianal SB C C
Loop 101 EB 9 EB D D
Overall D C
NB D E
16 Scottsdale Road & Signal Eg B S
Mayo Boulevard WB D D
Overall D E
NB B C
17 Scottsdale Road & Signal Eg g g
Chauncey Lane WB E D
Overall B C
NB B C
SB B B
Scottsdale Road & .
18 . Signal EB D D
Princess Boulevard WB E E
Overall C C
NB A C
SB B B
19 Sooe a0 aoad & Signal EB E D
WB D E
Overall B C
NB D F
SB D D
Scottsdale Road & .
20 . Signal EB D D
Frank Lloyd Wright Boulevard WB D E
Overall D F
NB D F
SB E F
Hayden Road & .
21 . Signal EB D D
Frank Lloyd Wright Boulevard WB D D
Overall D E
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Existing Peak Hour LOS

ID Intersection Stop Control Approach AM

NB

[ SB
Pima Road & .
22 Thompson Peak Parkway Signal \I/EVBB

ojomoo|3

oomoo

Overall

All existing study intersections operate with an overall acceptable level of service
(LOS C or better) during the AM and PM peak hours under the existing lane
configurations and stop controls with the exception of the following locations:

The intersection of Hayden Road and Loop 101 Westbound Ramps operate with
unacceptable delays under existing conditions during the PM peak hour. These delays
are primarily due to the heavy northbound left-turn volume onto the freeway and the
right-turn volume egressing from the westbound Loop 101 off ramp. It is recommended
these delays be mitigated by increasing the northbound left-turn phase and additional
10-seconds. With the recommended signal timing mitigation, the overall intersection
delay is expected to decrease from 124-seconds to 81-seconds for the PM peak hour.
The Hayden Road/Loop 101 Ramps function as a diamond traffic interchange with both
signalized ramp interchanges functioning together as one. Any signal phasing
mitigation at one ramp signal directly affects the other. Therefore, the recommended
signal mitigation is expected to increase the delay at the signalized eastbound ramp
from 43-seconds to 46-seconds in the PM peak hour. This 3-second increase is
considered very minor considering the 43-second decrease in delay at the signalized
westbound ramp.

The intersection of Hayden Road and Loop 101 Eastbound Ramps operate with
heavy delays under existing conditions during the AM peak hour. These delays are
primarily due to the southbound left-turn volume onto the freeway and the right-turn
volume egressing from the eastbound Loop 101 off ramp during the AM peak hour. It is
recommended the eastbound phase be extended an additional 10-seconds. With the
recommended signal timing mitigation, the overall intersection delay would decrease
from 72-seconds to 65-seconds in the AM peak hour. The Hayden Road/Loop 101
Ramps function as a diamond traffic interchange with both signalized ramp
interchanges functioning together as one. Any signal phasing mitigation at one ramp
signal directly affects the other. Therefore, the recommended signal mitigation would
also decrease the delay at the signalized westbound ramp from 25-seconds to 23-
seconds in the AM peak hour.

The intersection of Scottsdale Road and Mayo Boulevard operates with heavy delays
under existing conditions during the PM peak hour. These delays are primarily due to
the northbound/southbound through volume on Scottsdale road during the PM peak
hour. It is recommended that the northbound left turn phase be extended from 19-
seconds to 28-seconds and the southbound left phase be extended from 11-seconds to
23-seconds. Also, adding overlaps for the northbound and southbound right turns will
decrease the delay on those approaches. By applying these changes to the existing
intersections, the delay is expected to decrease from 76-seconds to 55-seconds.
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The intersection of Scottsdale Road and Frank Lloyd Wright Boulevard operates
with heavy delays under existing conditions during the PM peak hour. These delays are
primarily due to the westbound left-turn volume on Frank Lloyd Wright Boulevard and
the conflicting northbound left-turn volume on Scottsdale Road during the PM peak
hour. It is recommended that the northbound left turn phase be extended from 9-
seconds to 25-seconds, the southbound left turn phase be extended from 23-seconds to
26-seconds, and the northbound through phase be extended from 35-seconds to 41-
seconds. With these changes made to the existing intersection, the delay is expected to
decrease from 160-seconds to 85-seconds.

The intersection of Hayden Road and Frank Lloyd Wright Boulevard operates with
heavy delays under existing conditions during the PM peak hour. These delays are
primarily due to the PM peak northbound/southbound left-turn volume as well as the
conflicting northbound/southbound right-turn volumes for those phases. It is
recommended that the northbound left turn phase be extended from 10-seconds to 16-
seconds, the southbound left turn phase be extended from 15-seconds to 19-seconds
and the eastbound left turn phase be extended from 20-seconds to 22-seconds. With
these changes made to the existing intersection, the overall delay is expected to
decrease from 60-seconds to 55-seconds.
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FUTURE ROADWAY IMPROVEMENTS

By phase 1 opening year 2020, Miller road will be expanded from the northern
subdivision, south to Legacy Boulevard. This expansion will provide site access to the
Cavasson development and the surrounding Crossroads East development.

By phase 2 opening year 2030, Miller Road will be constructed south as an underpass
for the Loop 101 and will terminate at Princess Boulevard, creating a new four-legged
intersection.

PROPOSED DEVELOPMENT
SITE LOCATION

The Cavasson development is located within the City of Scottsdale located in the
southwest corner of Hayden Road and Legacy Boulevard. The site is bound by Legacy
Boulevard to the north, Loop 101 to the south, Miller Road (alignment) to the west, and
Hayden Road to the east.

SITE PHASEING AND TIMING

The proposed Cavasson site is planned in two (2) phases with opening year 2020
assumed to have all of Phase | development constructed. By study horizon year 2030 it
is anticipated buildout of both phases will be constructed. The following is a detailed
description of each proposed phase and location:

e Phase | — is located in the fourth (4) quadrant of the site in the direct northwest
corner of Hayden Road and Loop101. By opening year Phase | is
planned to provide a total of 135 hotel rooms, 350 dwelling units of multi-
family, 11,000-square feet (SF) of commercial, 6,000-SF of fast food
restaurant and 740,000-SF of general office space.

e Phase Il — encompasses the full proposed Cavasson site. Phase |l is planned to
provide an additional 265 hotel rooms, 1,250 dwelling units of multi-
family, 183,000-SF of commercial, 6,000-SF of fast food restaurant and
1,060,000-SF of general office space.

In total the site will provide 400 hotel rooms, 1,600 dwelling units of multi-family,
194,000-SF of commercial, 6,000-SF of fast food restaurant and 1.8 million square feet
of general office space.

SITE ACCESS

The conceptual layout of the proposed Cavasson site is illustrated in Figure 4. The site
can be accessed via Miller Road alignment, Hayden Road, Legacy Boulevard and
Westbound SR-101 Frontage Road.

¢ Cavasson Boulevard — is an internal east/west roadway bifurcating proposed
Phases | and Il, located along the half way point between SR-101 and Legacy
Boulevard. Cavasson Boulevard will provide internal connectivity to the Miller Road
alignment south of Legacy Boulevard and Hayden Road. Construction for Cavasson
Boulevard is planned as part of the Phase | development.
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¢ Claret Drive - is an internal north/south roadway, located along the half way point
between the Miller Road alignment and Hayden Road. Claret Drive is planned to
provide connectivity to the SR-101 Frontage Road and Cavasson Boulevard.
Construction for Claret Drive is planned as part of the Phase | development.

¢ Access A is a proposed full unsignalized access located north of the westbound SR-
101 Frontage Road along the future Miller Road alignment. Access A is planned to
directly service Phase Il of the proposed Cavasson development and may need to
be restricted in the future if sight distance cannot be achieved after the construction
of the Miller Road underpass.

¢ Access B is the proposed full movement signalized site access (Cavasson
Boulevard and Miller Road intersection) which is located between the SR-101
Frontage Road and Legacy Boulevard. Access B is generally located north of
Access A and south of Access C along the Miller Road Alignment. Access B is
planned to be constructed as part of the Phase | development and will serve as one
of the primary access points into the proposed Cavasson development.

¢ Access C is a proposed restricted % unsignalized access providing left-in/right-
in/right-out movements only. Access C is located south of Legacy Boulevard and
north of Access B along the Miller Road Alignment. Access C is planned to be
constructed as part of Phase Il of the Cavasson development.

¢ Access D is a proposed full movement unsignalized access located east of Miller
Road. Access D is planned to be constructed as part of the Phase Il development.

¢ Access E is a proposed full movement unsignalized access located between Miller
Road and Hayden Road, located generally east of Access D and west of Access F
along Legacy Boulevard. Access E is planned to be constructed as part of the
Phase Il development.

¢ Access F is a proposed full movement unsignalized access located west of Hayden
Road. Access F is planned to be constructed as part of the Phase Il development.

*

Access G is a proposed restricted % unsignalized access providing left-in/right-
in/right-out movements only. Access G is located south of Legacy Boulevard and
north of Cavasson Boulevard along Hayden Road. Access G is planned to be
constructed as part of the Phase Il development proposed within the Cavasson
development.

L 4

Access H is a proposed restricted % unsignalized access providing left-in/right-
in/right-out movements only. Access H is located north of SR-101 westbound
frontage road/ramps and south of Cavasson Boulevard along Hayden Road. Access
H is planned to be constructed as part of the Phase | development.

*

Access | is a proposed internal restricted % unsignalized access providing left-
in/right-in/right-out movements only to the Phase | development. Access | is located
just north of SR-101 westbound Frontage Road along Claret Drive between the
Miller Road alignment and Hayden Road. Access | is planned to be constructed as
part of the Phase | development.

% CivTech
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C

Access J is a proposed internal full movement unsignalized access within the
proposed Phase | development. Access J is located between the SR-101 Frontage
Road and Cavasson Boulevard along the Claret Drive between Access | and Access
K. Access J is planned to be constructed as part of the Phase | development.

Access K is a proposed internal signalized intersection connecting both Cavasson
Boulevard and Claret Drive. Access K is located directly between the Miller Road
alignment and Hayden Road, generally located north of Access J along Cavasson
Boulevard. Access K is planned to be constructed as part of the Phase |
development.

Access L is a proposed internal full movement unsignalized access within the
proposed Phase | development. Access L is located between Claret Drive and
Hayden Road along Cavasson Boulevard. Access L is planned to be constructed as
part of the Phase | development proposed within the Cavasson development.

Access M is a proposed signalized full movement site access (Cavasson Boulevard
and Hayden Road intersection) which is located between proposed Access G and
proposed Access H along the Hayden Road alignment. Access M is planned to be
constructed as part of the Phase | development and will serve as one of the primary
main driveways into the proposed Cavasson development.

Access N is a proposed right-in/right-out internal access within the proposed Phase |
development. Access N is located south of Cavasson Boulevard and north of
Access J.

Access O is a proposed right-in/right-out access located south of Legacy Boulevard
and north of Access G. Access O is planned to be constructed as part of the Phase
Il development. Although Access O is shown on the site plan it was not analyzed
within this report, it will be analyzed in more detail in future phased traffic reports.

vTech
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TRIP GENERATION

Generated trips were estimated for the proposed Crossroads East development utilizing
the data given in the Institute of Transportation Engineers (ITE) Trip Generation,
10" Edition report and the methodology discussed in the ITE Trip Generation
Handbook, 3@ Edition. The ITE Trip Generation report contains data collected by
various transportation professionals for a wide range of different land uses. The data
are summarized in the report and average rates, the minimum rate for all studied
locations, the maximum rate for all studied locations and equations have been
established that correlate the relationship between an independent variable that
describes the development size and generated trips for each categorized land use. It
also provides information for daily and peak hour trips.

Internal Capture

According to data presented in the ITE Trip Generation Handbook, 3™ Edition, trips
attracted to residential, office, or retail land uses are often shared. This means that a
single trip (vehicle) to the proposed Cavasson development may visit several uses
within the site during the same visit, an occurrence known as internal capture or internal
interaction. This is especially true for large mixed-use developments like the Cavasson
development. This has the effect of reducing the external trip generating potential of the
proposed site.

CivTech calculated internal capture percentages using the ITE methodology which
calculated a 7% daily internal capture, a 3% AM peak hour internal capture and 4% PM
peak hour internal capture for the proposed Phase | land uses. At buildout, the internal
capture was calculated to be 24% of the daily traffic, 10% for the AM peak hour and
18% in the PM peak hour. Internal capture worksheets are shown in Appendix E.

Pass-By and Diverted Link Trips

Based on the published ITE data, as found in ITE Trip Generation Handbook, 3™
Edition, it could be estimated that some portion of the traffic entering and exiting a
commercial land use would come from traffic already on the external street system. The
term ‘pass-by’ trips refers to traffic already traveling on a study roadway from an origin
to a destination that stops into the commercial development on the way. The term
‘diverted link’ trips refers to traffic on major roadway corridors, such as Hayden Road,
that are diverted into the development from their original destination.

Per the ITE Trip Generation Handbook, 3 Edition, it could be estimated that 5% of the
daily trips and 34% of the PM peak hour trips generated by the commercial
developments could be from pass-by or diverted link trips. Thus, a daily reduction of 5%
and a PM peak hour reduction of 34% could be applied to those trips generated by the
commercial developments. For study purposes these reductions were not applied to
the trips generated by the Cavasson development in order to provide a conservative
analysis.

)
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The methodology discussed was utilized to develop trip rates associated with each land
use for the planned Cavasson Phase | densities and intensities. This was primarily
conducted using fitted curve equation rates with exception of the fast food restaurant
which required the use of land use average trip rates from the ITE manual were applied.
Table 3 depicts the trip generation rates applied for each land use type within the
proposed Cavasson development.

Table 3 —Trip Rates and Directional Splits

Weekday Generated Trip Rates and Splits

ITE Size Daily AM Peak Hour PM Peak Hour
Land Use Code | Quantity | Units Rate Enter Exit Total Enter Exit Total
Hotel 310 135  Keys 8.36 59% 41% 0.49 51% 49% 0.68
Apartment 220 350 | DU 7.53 23% 7% 0.42 63% 37% 0.44

General Office 710 | 740,000 SF 9.73 86% 14% 0.95 16% 84% 0.99

Shopping Center | 820 11,000 | SF 48.16 57% 43% 1.26 52% 48% 4,54

Fast Food 930 6,000 SF 315.17 67% 33% 2.07 55% 45% 14.13

Opening Year 2020 - Phase | Trip Generation

By opening year 2020, it is anticipated that the Phase | development will be fully
constructed. Utilizing the ITE guidelines for development of trip generation rates, the
trips generated by the Cavasson Phase | development are summarized in Table 4.
Detailed trip generation calculation worksheets for the Phase | Cavasson development
are provided in Appendix F.

Table 4 — Phase | Trip Generation

Weekday Generated Trips
ITE Size Daily AM Peak Hour PM Peak Hour
Land Use Code | Quantity | Units Total Enter Exit Total Enter Exit Total
Hotel 310 135 | Keys 1,128 39 27 66 47 45 92
Apartment 220 350 DU 2,636 34 113 147 97 57 154
General Office 710 | 740,000 | SF 7,200 605 98 703 117 616 733
Shopping Center 820 11,000 . SF 530 8 6 14 26 24 50
Fast Food Restaurant | 930 6,000 SF 1,892 8 4 12 47 38 85
Total 13,386 694 248 942 334 780 1,114
Internal Capture Reductions (936) (20) (7) (27) (14) (30) (44)
Total External Trips 12,450 674 241 915 320 750 1,070

W

)

(

As shown in Table 5, Phase | of the Cavasson Development is anticipated to generate
12,4506 daily trips to the external roadway system, with 915 occurring during the AM
peak hour and 1,070 occurring during the PM peak hour. These are the anticipated trips
which will be assigned to the external street network surrounding the study area.

- CivTech
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Horizon year 2030 - Phase |l (Buildout) Trip Generation

By horizon year 2030, it is anticipated that Phase |l of the Cavasson development will
be fully built-out. Utilizing the trip generation equations for the proposed land uses and
using ITE guidelines for development of trip generation rates, the trips generated by the
Cavasson Phase Il development are summarized in Table 5. Detailed trip generation
calculation worksheets for the Cavasson development are provided in Appendix F.

Table 5 — Buildout Trip Generation

Weekday Generated Trips
ITE Size Daily AM Peak Hour PM Peak Hour
Land Use Code | Quantity @ Units Total Enter Exit Total Enter Exit Total
Hotel 310 400 @ Keys 3,344 116 80 196 139 133 272
Apartment 220 1,600 | DU 12,048 155 517 672 444 260 704
General Office 710 [ 1,800,000  SF 17,514 1,471 239 1,710 285 1,497 1,782
Shopping Center 820 194,000 | SF 9,344 139 105 244 458 423 881
Fast Food Restaurant| 930 12,000 | SF 3,782 17 8 25 94 76 170
Total 46,032 1,898 949 2,847 1,420 | 2,389 @ 3,809
Internal Capture Reductions (11,048) | (191) (94) (285) (255) (431) (686)
Total External Trips 34,984 | 1,707 855 | 2,562 | 1,165 | 1,958 @ 3,123

)

As shown in Table 5, Phase | and Phase Il (full build) of the Cavasson Development is
anticipated to generate 34,984 daily trips to the external roadway system, with 2,562
occurring during the AM peak hour and 3,123 occurring during the PM peak hour.
These are the anticipated trips which will be assigned to the external street network
surrounding the study area.

TRIP DISTRIBUTION

Daily trips were distributed to the roadway network based on the Maricopa Association
of Governments (MAG) estimate of total employment and population within a 10-mile
radius of the site. The radius selected is based on the average trip length to this land
use as discussed in the Nationwide Public Transportation Survey Urban Travel Patterns
report (December 1999). It was determined that the major travel pattern for the site-
generated traffic is primarily to the south and west.

By horizon year 2030, it is assumed that a portion of study area will be constructed. As
the surrounding Crossroads East development builds out, the internal collector roads
and adjacent arterial roads will be constructed and will be utilized to disperse site
generated traffic. This includes the following improvements and extensions:

¢ 641 Street, extension from Bell Road to Jomax Road.

¢ Legacy Boulevard, extension from Scottsdale Road to 56" Street and from
Hayden Road to Pima Road.

¢ Miller Road, underpass built at Loop 101.

¢ Deer Valley Drive (Thompson Peak Parkway), extension from 56" Street to
Scottsdale Road.

¢ Internal Collectors, full construction of all internal collectors to the Crossroads
East development.

36 April 2019
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Traffic Impact Analysis

Table 6 displays the overall trip distribution percentages in the four (4) cardinal
directions. Detailed trip distribution calculations are provided in Appendix G.

Table 6 — Trip Distribution

Direction (To/From) | Percentage
North 15%
South 30%
East 15%
West 40%
Total 100%

TRAFFIC ASSIGNMENT

The percentages shown in Figure 5 were applied to the trips generated to determine
the AM and PM peak hour site traffic at the intersections within the study area for each
study horizon year. Figures 6A, 6B and 6C illustrate the opening year 2020 Phase |
site generated traffic volumes. Figures 7A, 7B and 7C illustrate the opening year 2020

Phase Il site generated traffic volumes.

- CivTech
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FUTURE BACKGROUND TRAFFIC

CivTech applied a growth rate to the seasonally adjusted existing traffic counts
conducted for this study to obtain the background traffic volumes along the adjacent
roadway network. Historic traffic count data from the City of Scottsdale website were
reviewed; the traffic counts in 2014 (11,900 ADT) and 2016 (12,400 ADT) on Thompson
Peak Parkway between Scottsdale Road and Hayden Rod were compared. The
comparison results in a calculated growth rate of 2% per year. Therefore, the calculated
2% per year growth rate was applied from existing traffic counts conducted in 2018 to
project likely traffic in the future year 2025. A reduced 1% growth rate was applied from
year 2025 to year 2030. Table 7 below illustrates the calculated growth rate and
estimated expansion factors for each study horizon year.

Table 7 — Calculated Growth Rates and Expansion Factors

Year Growth Rate Exlf::tz':n
Seasonally Adjusted (2018) 3% 1.03
Adjusted 2018 to 2020 2% 1.042
. 2% (2018-2025)
Adjusted 2018 to 2030 1% (2026-2030) 1.216

To account for the likely development of the surrounding proposed Crossroads East
parcels approximately 50% of the site traffic from the Crossroads East TIA was applied
to the background volumes for study horizon year 2030. A copy of the Crossroads East
site volumes and worksheets used to calculate the growth rate factors are included in
Appendix H.

Opening year 2020 calculated background traffic volumes are presented in Figures 8A,
8B, and 8C. Horizon year 2030 calculated background traffic volumes are presented in
Figures 9A, 9B, and 9C, respectively.

TOTAL TRAFFIC

The total traffic volumes were determined for each horizon year by adding the site
generated traffic volumes and the background traffic volumes. The total traffic volumes
for the 2020 horizon year are illustrated in Figures 10A, 10B and 10C. The total traffic
volumes for horizon year 2030 are illustrated in Figure 11A, 11B, and 11C.

- CivTech
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MILLER ROAD UNDERPASS

The Miller Road underpass of the Loop 101 is a necessary roadway connection
providing additional north-south capacity to an over-saturated arterial network by
horizon year 2030. The Miller Road underpass is included within the City of Scottsdale
Capital Improvement Plan (CIP) to begin construction in 2020. As such, the Miller Road
underpass has been analyzed to be utilized by site generated traffic from the Cavasson
development and all other traffic not associated with the development by study horizon
year 2030.

The total daily traffic volumes projected to use the Miller Road underpass are
approximately 17,300 vehicles per day, as illustrated in Figure 11A. Of that traffic,
CivTech estimates that approximately 13,000 vehicles per day (illustrated in Figure 9A),
or approximately 75% are the result of background traffic. The remaining 4,300 vehicles
per day (illustrated in Figure 7A), or 25%, are the result of the Cavasson development
site generated traffic.

BIKE LANE AND MULTI-USE PATH CONSIDERATIONS

Cavasson will adhere to the City requirements for all bike lanes and multi-use paths that
are depicted on the approved Scottsdale Trails System Master Plan (April 2004),
Maricopa Association of Governments Regional Bike Map (2008), the Bicycle Element
of the Transportation Master Plan (2018) and the Multi-Use Path Ordinance. It is also
recommended that, as individual parcels come online for development, consideration be
given for a multi-use path within the right-of-way along additional roadways in an effort
to connect to the regional City of Scottsdale multi-use path network.

TRANSIT CONSIDERATIONS

Additional RPTA transit routes should be considered within the Cavasson development
to provide access to employment areas and to assist with regional connectivity as an
alternative to the automobile. It is recommended that bus stops be located along all
arterial roadways within 660-feet of the major intersections. It is also recommended that
bus stops be considered at all major employment and retail centers to encourage the
future use of transit. Transit use could help alleviate future traffic volumes anticipated
along Scottsdale Road.
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INTERSECTION CAPACITY ANALYSIS

Future peak hour capacity analyses have been conducted for the study intersections. All
intersections have been analyzed using the methodologies presented in the Highway
Capacity Manual (HCM), Special Report 209, Updated 2000 and using the latest
version of Synchro 10 under the HCM 2000 methodology. Levels of service criteria for
signalized and unsignalized intersections are as shown earlier in Table 1.

Opening Year 2020

Results of the peak hour level-of-service are summarized in Table 8 for the 2020
opening year. Worksheets for both AM and PM peak hour analyses have been included
within Appendix I for the 2020 opening year.

Table 8 — 2020 Peak Hour Levels of Service

Stop 2020 LOS AM (PM)
ID Intersection Control Approach | No-Build Build Mitigated
NB A (A) A (A) -(-)
SB A (A) A (A) -(-)
Hayden Rd. & : - (-
1 Deer Valley Rd. Signal VEVEé B g; g Eg; ) 8
Overall A (A) A (A) - ()
NB A (A) A (A) -(-)
SB A (A) A (A) - (-)
Hayden Rd. & .
2 Grayhawk Rd. Signal vag D ﬁD; B EB; - 8
Overall A(A) A (A) - (-)
NB C(C) C (B) - (-)
SB B (C) C (D) - (-)
Hayden Rd. & :
3 Thompson Peak Pkwy Signal VE/BB B 28; B 58; 8
Overall C (C) D (C) - ()
NB A (A) C (B) -(-)
SB AA) C(C) - (-)
4 "iayde” ";Id' d& Signal EB C (D) C (D) - ()
egacy Bive. WB A (A) D (D) - ()
Overall A(A) C(C) - ()
NB C(C) D (F) -(-)
5 Hayden Rd. & Sj | SB D (D) B (C) -(-)
Loop 101 WB Ramps 'gna WB D (D) D (F) - (=)
Overall D (D) C(F) - ()
NB D (C) C (E) -(-)
Hayden Rd. & . SB B (A) D (F) -(-)
6 | Loop 101 EB Ramps | Si9nal EB D (B) (D) - ()
Overall C(C) E (E) - ()
7 Hayden Rd. & 1-way stop SB Left A (B) C(A) - (=)
Mayo Blvd. (WB) WB Shared A (C) D (F) - (=)
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Table 8 — 2020 Peak Hour Levels of Service

Stop 2020 LOS AM (PM)

ID Intersection Control Approach | No-Build Build Mitigated
NB A (A) A (A) - (-)
SB C (A) A (B) - ()
8 H;Yde” R‘[’)' & Signal EB D (D) D (D) ()
rincess Dr. WB D (D) D (D) ()
Overall B (B) B (B) - ()
NB C (B) A (F) - (-)
SB B (A) A (A) - (-)
9 Hayden Rd. & Signal EB D (D) D (C) ()
el Rd. WB D (D) D (E) - ()
Overall C (C) B (D) - (-)
NB A (A) A (C) - (-)
Scottsdale Rd. & Deer . SB A (A) C(A) - (-)
10 Valley Rd. Signal WB D (D) D (D) - ()
Overall A(A) B (B) - (-)
NB A (B) A (B) - (-)
Scottsdale Rd. & . SB A (A) B (B) - (-)
" Grayhawk Rd. Signal WB D (D) D (D) ()
Overall A (B) B (B) - (-)
Scottsdale Rd. & gg é((gg E((E; 8
12 Thompson Peak Signal WB D (D) F (F) ()
Pkwy. Overall C (C) F (F) - ()
gg B (C) A (F) - (-)
Scottsdale Rd. & : A (A) F (D) - ()
13 Legacy Blvd. Signal WB D (D) F (F) - ()
Overall B (C) E (E) - ()
NB F (F) F (F) C (C)
14 Scottsdale Rd. & Loop Sianal SB D (D) B (F) C (D)
101 WB Ramps 'gna WB E (D) D (F) D (D)
Overall E (F) D (F) C (D)
NB D (C) D (F) D (C)
15 Scottsdale Rd. & Loop Sianal SB D (F) F (F) C (C)
101 EB Ramps 'gna EB D (C) E (E) D (D)
Overall D (F) E (F) C (C)
NB D (F) D (F) C (C)
SB C (D) C (D) C (D)
16| Sooisdale R & Signal EB D (F) F (F) D (D)
ayo bivd. WB D (D) D (E) D (D)
Overall C (E) D (F) C (D)
NB A (A) A (A) - (-)
SB A (A) A (B) - (-)
17 Sg‘;‘tt"”da'e Rf" & Signal EB D (D) D (D) ()
auncey Ln. WB D (D) D (D) _ (_)
Overall A (A) A (B) - (-)
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Table 8 — 2020 Peak Hour Levels of Service

Stop 2020 LOS AM (PM)
ID Intersection Control Approach | No-Build Build Mitigated
NB C(A) B (E) C (B)
SB C (B) E (D) C (C)
1g | Sgottsdale Rd. & Signal EB DD) | DD D (D)
rincess Blvd. WB D (F) F (F) D (D)
Overall C(C) D (E) C(C)
NB B (A) A (C) -(-)
SB A (C) A (D) -(-)
Scottsdale Rd. & .
19 Signal EB D (D) D (D) - ()
17050 North WB D (D) D (D) ()
Overall B (C) B (D) -(9)
NB D (E) D (F) D (E)
Scottsdale Rd. & SB D (D) F (F) C (D)
20 Frank Lloyd Wright Signal EB D (F) F (F) D (D)
Blvd. WB D (E) E (F) D (D)
Overall D (E) E (F) D (E)
NB D (E) D (F) D (D)
SB D (D) D (F) C (D)
Greenway Hayden & ,
211 Frank Lioyd Blvd. Signal vE\/Eé B % E 83 8 %
Overall D (E) F (F) D (D)
NB C(C) D (D) - (-)
Pima Rd. & SB C (D) C (D) -(-)
22 Thompson Peak Signal EB D (D) D (E) -(-)
Pkwy. WB D (D) D (F) - (-)
Overall C (D) D (E) -(9)
NB left -(-) A (B) -(-)
Miller Rd. & SB left -(-) A (A) -(-)
23 Thompson Peak Signal EB Left - (=) B (B) -(-)
Pkwy. WB Left - (-) B (B) - (<)
Overall -(9) B (B)
NB left -(-) D (D) -(-)
24 Miller Rd. & All-way SB left -(-) D (D) -(-)
Legacy Blvd. stop EB Left - (-) C (C) - (-)
WB Left -(-) B (D) -(-)
NB -(-) A (B) - (-)
o5 Miller Rd. & All-way SB -(-) A (B) -(-)
Union Hills Dr. stop EB - (=) A (B) - (-)
WB - (=) A (C) - (-)
NB -(-) A (A) - (-)
26 Miller Rd. & Princess All-way SB - (-) A (B) - (-)
Dr. stop EB -(-) A (B) -(-)
WB - (-) A (B) - (=)
R Miller Rd. & fwaystop | SO 8 A gg)) J 8
Access A (WB) WB Right - () A (B) - ()
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Table 8 — 2020 Peak Hour Levels of Service

Stop 2020 LOS AM (PM)
ID Intersection Control Approach | No-Build Build Mitigated

_ SB Left -() A (A) - (-)
B Mpl\ller Rd.B& 1-w3\>//Bstop WB Left A C (C) e
ceess (WB) WB Right | - (-) C (E) - ()
. NB -(-) A (A) - (-)
Miller Rd. & 1-way stop i 2
c Access C (WB) VSVBB ) 8 ﬁ gg\; - 8
NB -(-) C (F) - (-)
Access D & 1-way stop i na
D Legacy Bivd. (NB) o ] 8 A Eﬁ; i 8
NB () | C(F ()
Access E & 1-way stop na 2
E Legacy BIvd. (NB) \'/EVBB - 8 ﬁ §g‘§ ) 8
NB -() C (F) - (-)
Access F & 1-way stop i 2
F Legacy BIvd. (NB) vaEé - 8 ﬁ ﬁgg ) 8
G | Hayden R% & Access 1-waEyBstop gg i 8 2 52)) 8
(EB) EB - () B (A) - ()
H Hayden Rd. & Access | 1-way stop NB Left -(-) C(C) -(-)
H (EB) EB Right -(-) A (A) - (=)
| | ClaretDr. & Access | | 2Vay stop B _ 8 A ﬁg; _ 8
aret Dr. ccess - (- -\-
(EB/WB) VSVBB ) 8 2 E ﬁ; ) 8
Claret Dr. & 2-way stop o L
J Access J (EB/WB) VEVEé : 8 g % 8
NB Left -(-) B (A) - (-)

Access K & 1-way stop ;
K Cavasson Blvd. (NB) I\\;\I?BRngegt : 8 E’\ ﬁﬁg 8
NB Left -() C (C) - (-)

Access L & 2-way stop )
L Cavasson Blvd. (NB/SB) '\\j\?BRﬂg?tt : 8 ﬁ 82; 8
NB Left -() C (D) - (-)
Hayden Rd. & , EB left -(-) D (D) -(-)
M Cavasson Blvd. Signal EB Right -(9) D (D) - ()
Overall - (-) B (B) - (-)

All 2020 study intersections operate with an overall acceptable level of service (LOS D
or better) during the AM and PM peak hours under the existing lane configurations and
stop controls with the exception of the following locations:

It should be noted the Scottsdale Road/Loop 101 Ramps functions as a diamond traffic
interchange with both signalized intersections functioning together as one. Any signal
phasing mitigation at one signal directly affects the other. All recommended signal
mitigation herein considers the timing/delay for both signals at the diamond interchange.

The intersection of Scottsdale Road and the Loop 101 Ramps is projected to
experience increased heavy delay by opening year 2020 with or without the proposed
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Cavasson Phase | development during the study peak hours. Although the signalized
interchange experiences increased delay in the No-Build 2030, scenario the
recommended mitigation and reported delays herein are for the build scenario which
includes the proposed Phase | development. It is recommended signalize timing be
optimized as well as signal phasing. With signal timing and phasing optimization, the
overall intersection delay is expected to improve 33.5-seconds in the AM, 40.0-seconds
in the PM peak for the westbound ramps and 27.1-seconds in the AM, 28.2-seconds in
the PM peak for the eastbound ramps with the proposed Phase | development.

It is recommended that any and all recommended improvements for the Scottsdale
Road/Loop 101 Traffic Interchange be evaluated by ADOT as part of their Loop 101
improvements.

The intersection of Scottsdale Road and Mayo Boulevard is projected to experience
heavy delay in the PM peak by opening year 2020 with or without the proposed
Cavasson Phase | development. Overall the projected intersection delay is expected to
be 82.7-seconds in the PM peak hour under the total 2020 build condition. It is
therefore recommended all right-turn lanes provide overlap phases as well as optimizing
pedestrian signal timing in the westbound approach by opening year 2020. With these
improvements, the overall delay at the intersection is projected to decrease from 82.7-
seconds to 38.1-seconds in the PM peak hour with the proposed Phase | development.

The intersection of Scottsdale Road and Frank Lloyd Wright Boulevard is projected
to experience heavy delay by opening year 2020 with or without the proposed Phase |
development. Under the No-Build 2020 scenario, this intersection is expected to
experience heavy delays during the PM peak hour only. Overall, the projected
intersection delay is expected to be 71.7-seconds in the PM peak hour with the
proposed Cavasson Phase | development. It is recommended all right-turn lanes
provide overlap phases as well as a dedicated southbound right-turn lane. With the
recommended mitigation the overall intersection delay is projected to improve from
71.7-seconds to 55.5-seconds with the proposed Phase | development during the PM
peak hour.

The intersection of Hayden Road and Frank Lloyd Wright Boulevard is projected to
experience heavy delays by opening year 2020 with or without the proposed Cavasson
Phase | development. Under the No-Build 2020, scenario this intersection experiences
heavy delay during the PM peak hour only. Overall, the projected 2020 Build,
intersection delay is expected to be 71.7-seconds during the PM peak hour which
includes the proposed Cavasson Phase | development. It is recommended signal
timing be optimized and all right-turn lanes provided overlap phases. With the
recommended mitigated signal timing, the overall intersection delay is projected to
decrease from 71.7-seconds to 53.9-seconds with the proposed Phase | development
during the PM peak hour.

The proposed intersection of Hayden Road and Cavasson Boulevard is anticipated to
be signalized upon completion of the Phase | development. It is recommended that
additional pavement be provided for a future through lane east/west for connectivity to
the east. By opening year 2020 a single 300-foot northbound left-turn lane is warranted,
as well as a single 200-foot left-turn and right-turn lanes eastbound. Additional
pavement will be provided and striped out for the proposed future ultimate lanes.
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Horizon Year 2030

Results of the peak hour level-of-service are summarized in Table 9 for the 2030
horizon year. Worksheets for both AM and PM peak hour analyses have been included
within Appendix J for the 2030 horizon year. Please note it was assumed Crossroads
East would be approximately 50% built-out and all the surrounding developments within
the area such as the Paradise Ridge Planning Area would be built-out as well.

Table 9 — 2030 Peak Hour Levels of Service

Stop 2030 LOS AM (PM)
ID Intersection Control Approach | No-Build Build Mitigated
NB A (A) A (A) - (-)
SB A (A) A (A) - ()
1| Mayden Rd & Deer | signal EB D(D) | D(D) - ()
afiey Rd. WB D (D) D (D) - (-)
Overall A (A) A (A) - (=)
NB A (A) A (A) - ()
SB A (A) A(A) -(-)
Hayden Rd. & :
2 Signal EB D (D) D (D) -(-)
Grayhawk Rd. WB D (D) D (D) - ()
Overall A (A) A (A) - (=)
NB B (B) C (B) - ()
Hayden Rd. & SB C (D) C (D) - (-)
3 Thompson Peak Signal EB D (D) D (D) - (-)
Pkwy WB C(C) D (C) -(-)
Overall C (C) D (C) - ()
NB C (A) C (B) - (-)
SB B (C) C (C) - ()
4 flayden Rd. & Signal EB D (C) C (D) ()
egacy Bivd. WB D (D) D (D) - (-)
Overall C (B) C (C) -(-)
NB B (D) C (F) C (F)
Hayden Rd. &
5 Loop 101 WB Signal \?VBB (B;((g D ((C; D ((IC:);
Ramps Overall | B(D) | C(F) (F)
NB D (D) D (D) C (E)
5 Hayden Rd. & Signal SB B (C) B (E) B (F)
Loop 101 EB Ramps 'gha EB B (D) C (C) C (D)
Overall C (D) C (E) C (E)
NB B (B) B (D) - (-)
SB A (A) B (A) -(-)
7 Hayde”BFfda & Signal EB D (D) D (D) ()
ayo bivd. WB D (E) D (F) - (=)
Overall B (C) B (D) - (=)
NB A (A) A (A) -(-)
SB A (A) A (B) -(-)
8 H;Yde” R‘é‘ & Signal EB D (D) D (D) - ()
rincess Ur. WB D (D) D (D) _ (_)
Overall B (B) B (B) - (-)
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Table 9 — 2030 Peak Hour Levels of Service

0

Stop 2030 LOS AM (PM)
ID Intersection Control Approach | No-Build Build Mitigated
NB A (C) A (D) ()
SB A (A) B (B) - ()
g | HaydenRd.& Signal EB D(C) | D(C) ()
el Rd. wB D(D) | D(D) - ()
Overall B (C) B (D) - ()
NB A (B) A (B) -(5)
Scottsdale Rd. & . SB B (A) C (A) - ()
10 Deer Valley Rd. Signal WB D (D) D (D) ()
Overall B (B) B (B) - (=)
NB A (B) B (B) -(5)
11 Scottsdale Rd. & Signal EB A (B) B (B) -(-)
Grayhawk Rd. WB D (D) D (D) - ()
Overall A (B) B (B) - (=)
NB D (D) D (E) B (F)
Scottsdale Rd. & SB F (D) F (D) F (D)
12 Thompson Peak Signal EB D (D) D (E) D (E)
Pkwy. WB F (F) F (F) E (F)
Overall F (D) F (E) E (F)
NB B (D) C (F) A (E)
SB E (B) F (C) E (D)
13 | Soottsdale 3¢ & Signal EB E (D) E (E) E (D)
egacy blvd. WB E (F) F (D) F (F)
Overall D (D) E (E) E (E)
NB D (E) E (F) F (F)
Scottsdale Rd. &
14 Loop 101 WB Signal VSVBB g ((II::))) B EE; g 83
Ramps Overall D (E) D (F) D (F)
NB C (B) C (F) D (F)
15 Scottsdale Rd. & Sianal SB C(F) E (F) F (F)
Loop 101 EB Ramps 'gna EB E (E) F (F) E (F)
Overall D (D) E (F) E (F)
NB C (F) D (F) D (F)
SB C (F) C (C) C (C)
16 | Soonsda RI-& 1 signal EB DD) | F(F) F (F)
ayo Blva. WB D (F) D (E) D (E)
Overall D (F) D (F) D (F)
NB B (A) B (A) )
SB A (A) A (A) -)
17 | SeousdaleRd & | signal EB D®) | D) - ()
auncey Ln. WB D (D) D (D) _ (_)
Overall A (B) A (B) - (=)
NB C (E) C (C) B (F)
SB D (D) E (C) B (E)
1g | Scottsdale Rd. & Signal EB D(D) | D(D) E (D)
Princess Blvd. WB D (F) F (F) D (E)
Overall D (F) D (E) B (F)
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Table 9 — 2030 Peak Hour Levels of Service

Stop 2030 LOS AM (PM)
ID Intersection Control Approach | No-Build Build Mitigated
NB A (B) A (B) A (B)
SB A (B) A (C) A (C)
Scottsdale Rd. & .
19 Signal EB D (D) D (E) D (E)
Overall A (B) A (D) A (D)
NB D (F) D (F) D (F)
Scottsdale Rd. & SB E (F) E (F) E (F)
20 Frank Lloyd Wright Signal EB E (F) F (F) F (F)
Bivd. WB E (F) E (F) E (F)
Overall F (F) F (F) E (F)
NB D (F) D (F) D (F)
SB C (F) C (F) C (F)
Greenway Hayden & ,
21| "Frank Lioyd Bivd. Signal \',EVBB E EE; ,f ER '; EE;
Overall F (F) F (F) F (F)
NB D (E) D (E) D (D)
Pima Rd. & SB C (D) D (D) C(C)
22 Thompson Peak Signal EB D (D) D (D) D (F)
Pkwy. WB D (E) D (F) D (E)
Overall D (D) D (E) D (F)
NB left A (A) A (B) -(-)
Miller Rd. & SB left A (A) A (A) - ()
23 Thompson Peak Signal EB Left B (B) B (B) - (-)
Pkwy. WB Left B (B) B (B) - (=)
Overall B (B) B (B) - (=)
NB C (C) D (D) -(5)
. SB C(C) D (D) -(-)
24 | MilerRe fj‘ Legacy | gignal EB c(C) B (D) ()
Ve WB C (B) B (C) -(9)
Overall C (C) C (D) - ()
. . NB Left A (A) A (A) -(-)
g6 | Miller Rd'D& Princess | poundabout |  SB Left A (A) A (B) ()
r. WB Left A (A) A (B) - (9)
A Miller Rd. & 1-way stop SB Left -(-) A (A) - (=)
Access A (WB) WB Left - () C (D) - (-)
Miller Rd. & gg _ 8 ﬁm _ 8
lnier . . -\~ -\-
B Access B Signal WB - (-) C (D) - (5)
Overall - (=) A (B) - (=)
c Miller Rd. & 1-way stop SB Left -(-) A (A) -(-)
Access C (WB) WB Right - () A (B) - (=)
NB Left -() C (F) -(5)
Access D & 1-way stop . i na
D Legacy Bivd. (NB) "\‘/\?BRL'g?tt j 8 ’: gﬁ; j 8
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Table 9 — 2030 Peak Hour Levels of Service

Stop 2030 LOS AM (PM)
ID Intersection Control Approach | No-Build Build Mitigated

NB Left -(-) C (F) -(-)

Access E & 1-way stop .
E Legacy Bivd. (NB) YA I 8 A gg; - 8
NB Left - (=) C (F) -(-)

Access F & 1-way stop .
F Legacy Bivd. (NB) g ant 8 5 g; J 8
G Hayden Rd. & 1-way stop NB Left - () C (C) - (=)
Access G (EB) EB Left -(-) B (A) - ()
H Hayden Rd. & 1-way stop NB Left -(-) C (C) -(-)
Access H (EB) EB Left - () A (A) - (=)
NB Left - (=) A (A) -(-)
SB Left -(-) A (A) -(-)
Claret Dr. & 2-way stop EB Left - () A (B) - (=)
Access | (EB/WB) EB Shared - (=) A (B) -(-)
WB Left -(-) A (A) -(-)
WB Shared - (-) A (A) - (=)
NB Left -(-) A (A) -(-)
SB Left - (=) A (A) -(-)
J Claret Dr. & 2-way stop EB Left -(-) B (B) -(-)
Access J (EB/WB) EB Shared - () B (B) - (=)
WB Left - (=) B (C) -(-)
WB Shared - (=) B (C) - (-)
O I S AT

Claret Dr./Access K .

K Signal EB -(-) A (A) -(-)
& Cavasson Blvd. WB - () A (B) - ()
Overall - (-) A (A) - (=)
NB Left -(-) C(C) -(-)
NB Right -(-) B (B) -(-)
L Access L & 2-way stop SB Left -(-) C (C) -(-)
Cavasson Blvd. (NB/SB) SB Right -(-) A (A) - (=)
EB Left - (=) A (A) -(-)
WB Left -(-) A (A) - ()
Hayden R, & s | S0 | c@ | -0
ayden Rd. . - (- - (-
M Cavasson Blvd. Signal EB -(9) D (D) ()
Overall - (-) B (B) - (<)

All 2030 study intersections operate with an overall acceptable level of service (LOS C
or better) during the AM and PM peak hours under the proposed lane configurations
and stop controls with the exception of the following locations:

The intersection of Hayden Road and Legacy Boulevard is projected to experience
delay during both AM and PM peak hours with or without the addition of Cavasson
development by horizon year 2030. It should be noted this intersection was analyzed
as a four-legged intersection by horizon year 2030. It is expected Legacy Boulevard will
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be constructed to the east of Hayden Road and connect to Pima Road by horizon year
2030. Due to the projected heavy traffic volumes on Hayden Road by horizon year
2030 three (3) through lanes northbound and three (3) through lanes southbound are
recommended as well as dual northbound left-turn lanes. To remain consistent with the
four (4) lane cross section on Legacy Boulevard two (2) through lanes are
recommended to be constructed in the eastbound and westbound approaches. All left-
turn phases are recommended to be protected/permissive with the exception of the dual
northbound left-turn lanes which will be required to be protected. With the
recommended signal modifications, the intersection delay is expected to decrease to
24.0-seconds in the AM peak hour, and 22.7-seconds during the PM peak hour.

It should be noted the Hayden Road/Loop 101 Ramps and the Scottsdale Road/Loop
101 Ramps both function as diamond traffic interchanges with both signalized
intersections at each interchange functioning together as one. Any signal phasing
mitigation at one signal directly affects the other. All recommended signal mitigation
herein considers the timing/delay for both signals at each diamond interchange.

The intersection of Hayden Road and the Loop 101 Ramps is projected to experience
heavy delay by study horizon year 2030 with or without the proposed Cavasson
development during both study peak hours. Under the No-Build 2030 scenario, this
intersection experiences increased delay in both study peak hours. Overall, the PM
peak hour at both ramps signals experiences the most delay of the two study peak
hours. Although the signalized interchange experiences increased delay in the No-Build
2030 scenario, the recommended mitigation and reported delays herein are for the build
scenario which includes the Cavasson development. It is recommended the cycle
length for both signalized ramps be optimized to achieve optimal levels of service for the
intersection by horizon year 2030. Overall the projected intersection delay is expected
to be around 97.1-seconds for the westbound ramps and 72.5-seconds for the
eastbound ramps during the PM peak hour with the proposed Cavasson development.

It is recommended that any and all recommended improvements for the Hayden
Road/Loop 101 Traffic Interchange be evaluated by ADOT as part of their Loop 101
improvements.

The intersection of Scottsdale Road and the Loop 101 Ramps is projected to
experience heavy delay by study horizon year 2030 with or without the proposed
Cavasson development during both study peak hours. Under the No-Build 2030
scenario, this intersection experiences increased delay in both study peak hours.
Overall, the PM peak hour at both ramps signals experiences the most delay of the two
study peak hours. Although the signalized interchange experiences increased delay in
the No-Build 2030 scenario, the recommended mitigation and reported delays herein
are for the build scenario which includes the Cavasson development. It is
recommended the cycle length for both signalized ramps be optimized to achieve
optimal levels of service for each approach. Overall the projected intersection delay is
expected to be 191.5-seconds for the westbound ramps and 85.2-seconds for the
eastbound ramps in the PM peak hour with the Cavasson development.

It is recommended that any and all recommended improvements for the Scottsdale
Road/Loop 101 Traffic Interchange be evaluated by ADOT as part of their Loop 101
improvements.
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The intersection of Scottsdale Road and Thompson Peak Parkway is projected to
experience heavy delay by study horizon year 2030 with or without the proposed
Cavasson development during both study peak hours. It should be noted this
intersection was analyzed as a four-legged intersection with the assumption that
Thompson Peak Parkway will be constructed to the west of Scottsdale Road and
connect to 56" Street by horizon year 2030. Under the No-Build 2030 scenario, this
intersection experiences heavy delay in both study peak hours. Overall, the intersection
delay is projected to be 140.3-seconds in the AM peak hour and 51.9-seconds in the
PM peak hour under the 2030 No-Build scenario. With the addition of the Cavasson
development, the intersection is expected to experience delays of 142.3-seconds in the
AM peak hour, and 84.8-seconds in the PM peak hour. To help mitigate this
intersection, it is recommended signal phasing and green times be optimized as well as
add in overlap right-turn phasing. Signal progression for the north/south through
movements should be optimized as well. With the recommended mitigation, the overall
intersection delay will be 66.3-seconds in the AM peak hour, and 62.8-seconds during
the PM peak hour.

The intersection of Scottsdale Road and Legacy Boulevard is projected to experience
heavy delay by study horizon year 2030 with or without the proposed Cavasson
development during both study peak hours. It should be noted this intersection was
analyzed as a four-legged intersection by horizon year 2030. It is expected Legacy
Boulevard will be constructed to the west of Scottsdale Road and connect to 56" Street
by horizon year 2030. This intersection experiences heavy delay under the 2030 No-
Build condition for both study peak hours. Overall, the intersection delay under the 2030
No-Build condition is projected to be 47.2-seconds in the AM peak hour and 38.5-
seconds in the PM peak hour. With the addition of the proposed Cavasson
development, the intersection delay is expected to increase to 78.2-seonds in the AM
peak hour, and 75.6-seconds in the PM peak hour. It is, recommended to optimize the
signal timing and add in overlap phasing to all right-turn lanes. With the recommended
mitigation the intersection delay is expected be 60.4-seconds in the AM peak hour, and
71.2-seconds in the PM peak hour.

The intersection of Scottsdale Road and Mayo Boulevard is projected to experience
increased delay by study horizon year 2030 with or without the proposed Cavasson
development. Even with signal optimization this intersection is expected to experience
heavy delays during future study peak hours. The heavy northbound and southbound
movements conflict with the anticipated heavy eastbound movements. Signal
optimization should occur with future signal progression plans for Scottsdale Road. It is
therefore recommended this intersection be monitored for optimal signal timing and
corridor progression due to the proximality of the existing Loop 101 traffic interchange.

The intersection of Scottsdale Road and Princess Boulevard is projected to
experience increased delay by study horizon year 2030 with or without the proposed
Cavasson development during the PM peak hour. Even with signal optimization this
intersection is expected to experience heavy delays during future study peak hours. It is
therefore recommended this signal be monitored in the future for optimal signal timing
and corridor progression.

The intersection of Scottsdale Road and Frank Lloyd Wright Boulevard is projected
to experience increased delay by study horizon year 2030 with or without the proposed
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Cavasson development. Even with signal optimization this intersection is expected to
experience heavy delays during future study peak hours. It is therefore recommended
this signal be monitored in the future for optimal signal timing and corridor progression.

The intersection of Hayden Road and Frank Lloyd Wright Boulevard is projected to
experience increased delay by study horizon year 2030 with or without the proposed
Cavasson development. Even with signal optimization this intersection is expected to
experience heavy delays during future study peak hours. It is therefore recommended
this signal be monitored in the future for optimal signal timing and corridor progression.

The intersection of Pima Road and Thompson Peak Parkway is projected to
experience heavy delays by study horizon year 2030 with or without the proposed
Cavasson development. Even with signal optimization this intersection is expected to
experience heavy delays during future study peak hours. It is therefore recommended
this signal be monitored in the future for optimal signal timing and corridor progression.

The intersection of Miller Road and Legacy Boulevard is projected to be signalized by
study horizon year 2020. With future traffic anticipated by the Miller Road connection to
the south and with additional traffic anticipated by currently unknown surrounding
developments, it is recommended that dual northbound left-turn lanes be provided as
well as a dedicated northbound right-turn lane by horizon year 2020.

The proposed internal site intersection of Claret Drive and Cavasson Boulevard is
anticipated to be a signalized as the surrounding area develops. Exclusive left-turn
lanes and dedicated right-turn lanes should be provided in all approaches. Signal
warrants will be evaluated with future phases of the Cavasson development.

The proposed intersection of Miller Road and Cavasson Boulevard is anticipated to
be signalized as the surrounding area develops. Exclusive left-turn lanes and dedicated
right-turn lanes in all approaches are recommended. With the possible future
connectivity to the west, it is recommended that additional right of way is provided for
future through lanes eastbound and westbound. Signal warrants will be evaluated with
future phases of the Cavasson development.

The proposed intersection of Hayden Road and Cavasson Boulevard is anticipated to
be signalized upon completion of the Phase | development. It is recommended that
right of way be provided for a future through lane east/west to provide connectivity to
the east. By the opening year 2020, a single 300-foot northbound left-turn lane is
warranted, as well as a single 200-foot left-turn and right-turn lanes eastbound.
Additional right-of-way will be provided and striped out for the proposed future lanes
required for an acceptable level of service.
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QUEUING ANALYSIS

The site access points were analyzed to determine the storage needed to
accommodate the expected traffic volumes for the horizon year 2030 at the left and right
turn lanes.

LEFT TURN STORAGE ANALYSIS

Left-turn lanes are required at all street intersections on major collectors and arterials
per the City of Scottsdale Design Standards and Policy Manual (DS&PM). Dual left turn
lanes should be considered at intersections in which the peak hour turning volume
exceeds 300 vehicles, the opposing volume exceeds 1,000 vehicles per hour or the
delay of the left-turns exceeds 45 seconds.

A queuing analysis for left turns was performed for all intersection turn lanes under stop
or signal control within the study area. The intersections were analyzed to determine the
left turn storage needed to accommodate the expected traffic volumes for the horizon
year 2030. The formulas used for the calculations are stated below. The resulting left
turn lane storage requirements for the 2030 horizon year are summarized in Table 10.

Two (2) methods were utilized to calculate the likely queue storage needed at the
intersections for the 2030 horizon year. Synchro analysis software provided values for
the 501" and 95" percentile queue storage. The 95" percentile has been reported
herein. AASHTO also provides the following guidance:

For signalized intersections, the storage length is determined by the following formula:
Storage Length = [2 x (veh/hr)/(cycles/hr)] x 25 feet

For unsignalized intersections, the storage length is determined by the following formula:
Storage Length = [(veh/hr)/(30 periods/hr)] x 25 feet

Typically, intersections that are within ADOT right-of-way are required to perform the
queue storage calculations in accordance with the methodology provided by ADOT’s
Policy, Guidelines and Procedures Manual. ADOT requires a turn lane gap to be
included within the queue storage calculation based upon the design speed of the
roadway. Therefore, the queue storage calculations performed at the interchange
intersections were prepared per ADOT criteria.

Queue storage length recommendations at all study intersections herein are based on
the 2030 projected traffic volumes.

RIGHT TURN AUXILIARY LANES

Right turn auxiliary lanes are required at all street intersections on major arterials per
the City of Scottsdale DS&PM.
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DECELERATION LANES

Per the City of Scottsdale standards, right turn deceleration lanes are generally deemed
warranted at a driveway when the following three conditions are satisfied:

¢ Atleast 5,000 vehicles per day are expected to use the adjacent street;

¢ The 85" percentile traffic speed on the adjacent street is 35 MPH or higher, or
45 MPH or higher for a one (1) lane per direction roadway;

¢ At least 30 vehicles will make right turns into a driveway during a peak hour.

In general, the deceleration lanes are a minimum length of 100-feet with a standard
length of 150-feet. Modifications of the design standard are allowed on a case-by-case
analysis. Right turn deceleration lane queue lengths have been calculated and are
shown in Table 10 for the 2030 horizon year.

Table 10 — Build-Out Turn Lane Length

2030 Queue Length (ft)

Movement AASHTO/ Minimum Proposed
ID | Intersection | Control | Approach | Existing] ADOT |“Synchro, Rec.Q Developer Q
NB Left 205’ 100' 67’ ) 205’ -

SB Left 140’ 25' <25 ) 140 -

1 Hgggf(‘/;fe'y& Signal | EBLef 25 | 50 31 ®) 25' -
Rd WB Left 100’ 100' 62’ ®)100° -

| NB Right 100’ 125' 42’ ®)100° -

SB Right 180° 50' 16’ ) 180’ -

NB Left 140’ 100' 88’ ®) 140’ -

SB Left 170’ 25' 25’ G170’ -

EB Left 100’ 50' 37 ®)100° -

2 gfgdﬁgwidbf‘ Signal | WB Left 40 | 75 46’ ©) 40 r
y ' NB Right 145’ 50' <25 ©) 145 -

SB Right 115 75' <25 ® 115 -

EB Right 100’ 150' 62’ ) 100’ -

NB Left 175’ | 350" 2 307 .4 350’ -

SB Left 210’ |@ 175" @176’ @. 4210’ -

Hayden Rd. & EB Left 335 | @75 @7r )4 335 -

3 Thompsoﬁ Signal WB Lleft 225" | 350" ) 344 2. 225 -
Peak Pkwy NB Right 215’ 900’ 642’ 350° -

) SB Right 200’ 125' <25 ) 2000 -

EB Right 300° 650’ 534 350’ -

WB Right 190’ 225' 155’ ) 225 -

NB Left 255" | 275" 2143 2. 255’ @ 300

SB Left - 75 28’ 160’ 160’

EB Left 260’ 175 58’ ®) 260’ ) 260’

4 Hayden Rd. & Sianal WB Left - 275 163’ 165’ 165’
Legacy Blvd. 9 NB Right 2| 200 58’ 160’ 160’

SB Right 160° 175 75 ®) 160’ 160’

EB Right 260’ 575 220 ®) 260° 300’

WB Right - 75 30’ 150’ 150’
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Table 10 — Build-Out Turn Lane Length (Continued.....)

2030 Queue Length (ft)

0

Movement AASHTO/ Minimum | Proposed
ID Intersection Control | Approach |[Existing ADOT |“Synchro Rec Q |Developer Q
NB Left | @275 | @575 | @421 | @®275 K
Hayden Rd. & . WB Left | @495 | @125 | @164 | .65)495 ;
5 LOOEQ&LWB Signal | spRight | 235 | ™750°| 522 525' ]
WB Right | @495 | @ 0675 | @276 | 2.61495 :
SB Left | @275 | @ (e00 | @558 | @275 -
Hayden Rd. & . EBLeft | @430 | @550 | @406 | @.61430’ ]
6 Looggr?]:) £8 | Sienal | NBRight | 260 | 275 | 50 260’ K
EB Right | @430’ | @ 375 | @176° | @.5430 g
NB Left - 275|207 210 -
SBLeft | 370 400 | 233 61370’ K
EB Left g 475 | 210 210’ g
;| HaydenRd.& | g | WBLef g 75| 25 150 g
Mayo Bivd. NB Right | 150 75| <25 61150° ;
SB Right i 425 | <25 150° ;
EB Right ; 375 | 34 150° ;
WB Right ; 475 | 31 150 :
NB Left | 150 200|156 150 -
SBLeft | 250 200'| 106’ ) 250" ]
Hayden Rd. & | WBLeft | 150 175'| 147 © 280 -
8 Princess Dr Signal | NB Right 235 300' 42 %235 -
: SBRight | 255 100'| <25 5 255" g
EBRight | 175’ 150'| 52 6)175' g
WB Right | 150 275 | 71 6)150° g
NB Left | 290 50| <25 290" K
SBLeft | 140 275'| 386’ 275 g
9 Hayde”R'zd' &Bell gignal | WBLeft |@140° | @325 | @276 2 560" g
: NB Right | 300 525'| 46 5)300" ;
WB Right | 140 250'| 63 5140’ ;
SB Left | 145 75| 33 1145 -
1o | ScottsdaleRa. & | | WBLeft | 150 175'| 192 195 ]
Deer Valley Rd. NBRight | 95 200'| <25 95’ ]
WB Right | 155 100 90 5)155' :
SBLeft | 120 100|135 150 -
11 Scottsdale Rd. & Signal WB Left 175 175 173 ®)175’ -
Grayhawk Dr. NB Right | 150 175'| <25 5)150° g
WB Right | 175 100 96 51175’ g
NB Left K 2001| <25 150 K
SBlLeft | 200 250'| 115 61200’ g
EB Left 2| @350 159 21320° g
12 ?ﬁgttnfss?éi Egéi Signal | WBLeft |@130" | @425 242" ) ©O130 "
Lol NB Right | 520 675 | 425 5 520" .
: SB Right g 575 | 48 150° ;
EB Right ; 125 - 150° ;
WB Right | 225 350 | <25 505’ ;
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Table 10 — Build-Out Turn Lane Length (Continued.....)

2030 Queue Length (ft)

0

Movement AASHTO/ Minimum | Proposed
ID Intersection Control | Approach |Existing ADOT |“Synchro Rec Q |Developer
NB Left - 100’ <25’ 150’ -
SB Left 195’ 150’ 44 ®)195’ -
EB Left - 2250 1871’ 2185’ -
13 Scottsdale Rd. & Signal WB Left | @310’ 2350 215’ 2.4)310° -
Legacy Blvd. NB Right 145’ 550’ 258’ 260’ -
SB Right - 450’ 39 150’ -
EB Right - 50’ - 150’ -
WB Right 130’ 225’ - 130’ -
NB Left | @245 | @700’ | @573 @575’ -
» S‘L’gté;dj‘('ﬁ Ra.& Signal | WBLeft | @810 | @ (600" | @534 1535 -
Ramp SB nght 400 1,150’ | 1,164 1,165 -
WB Right | 320" | @450’ | 182 (2).(4)320° -
SB Left | @270 | @ (575 | 2595 2595 -
5 SCI_‘;:;SS?E Ra.& Signal | EBLeft | @205 | @575 | @544 @545 ;
Ramp NB R_Ight 135 | 1,000’ 327 330° -
EB Right | ®215 | @. (@25 | 2390’ 2390’ -
NB Left |® 240’ @275 106’ 2.0 240 -
SB Left |® 165’ @300 139’ 2.)165’ -
EB Left |?325 2475 354’ (.9 325 -
16 Scottsdale Rd. & Signal WB Left | @160’ @125 53’ @ 4160’ -
Mayo Blvd. NB Right 155’ 175’ 96’ ®)155’ -
SB Right 240’ 1050’ 429’ ®)240° -
EB Right 335’ 400’ 102’ %335’ -
WB Right - 700’ 106’ 150° -
NB Left 195’ 225’ 187’ ®195’ -
SB Left 170 25’ <25’ ®170° -
EB Left 160’ 200’ 142’ ®160’ -
17 Scottsdale Rd. & Signal WB Left 160’ 25’ 26’ ®160’ -
Chauncey Ln. NB Right 125’ 25’ <25’ ©)125° -
SB Right 160’ 200’ 39’ ®)160° -
EB Right 180’ 200’ 55’ ®)180° -
WB Right 105’ 25’ <25’ ©)105’ -
NB Left 250’ 375 246’ ®)250° -
SB Left 235 350’ 126’ %235’ -
EB Left 205’ 100’ 76’ ®)205° -
18 Sﬁﬂﬁiii'féffa &| Signal | WBLeft | 165 550' | 676 350’ g
) NB Right 250’ 475’ 210’ ®) 250’ -
SB Right 250’ 125’ 34’ ®) 250’ -
WB Right 85’ 450’ 217 220’ -
NB Left 190 175’ 54’ ®190’ -
19 Scottsdale Rd. & Signal SB Left 200’ 100’ <25’ ® 200’ -
17050 North NB Right 135’ 50' <25’ ®135’ -
SB Right 240’ 125' <25’ ©) 240’ -
NB Left |® 300’ 2375 | @379’ 2.4 300° -
SB Left | 565’ 2325 | @720’ (25 565’ -
Scottsdale Rd. & EB Left |@245 2450’ | @455’ 2.0 245 -
20 Frank Lloyd Signal WB Left | 270’ @175’ | @143 @, 4270’ -
Wright Blvd. NB Right 145’ 425’ 246’ ©)145’ -
EB Right 235’ 600’ 389’ ® 235’ -
WB Right 315’ 775 223 %315’ -
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Table 10 — Build-Out Turn Lane Length (Continued.....)

0

2030 Queue Length (ft)
Movement/ AASHTO/ Minimum | Proposed
ID Intersection Control | Approach |Existing ADOT |“Synchro Rec Q |Developer Q
NB Left 190’ 150' 112 ®190’ -
SB Left |[@180° @300'| @248’ @250° -
Greenway EB Left |©®190’ 425" | 2298 300’ -
21 | Hayden & Frank | Signal WB L_eft w275 #1425 | @381 %350 .
Lioyd Wright Blvd NB Right 100’ 800’ 772 ®100’ -
SB Right 175 950’ 937’ &175 -
EB Right 155’ 150' <25’ ®)155° -
WB Right 165’ 675 424’ 350’ -
NB Left | @250’ @150’ @90’ | @ G250 -
SB Left | @230 @250’ 2223 | @.6)230 -
Pima Rd. & EB Left @215’ 425’ @547 | @.06)215 -
22 | Thompson Peak | Signal | WB Left | @260’ @75 @82 | 206260’ -
Pkwy. SBRight | 345’ 575 203 | 345 -
EB Right 230’ 200’ 84’ ®)230’ -
WB Right 180’ 525’ 343’ 350° -
NB Left 135 350 301 300° -
Miller Rd. & SB Left 120, 150‘ - Ez; 120’ -
23 | Thompson Peak | Signal EB Left 150 ) - 150 )
Pkwy WB Left 165’ - 105’ ) 165’ -
| EB Right 120° - <25 ®)120° -
WB Right 100’ - - 4100’ -
NB Left - @450’ 2138 @150’ 2250’
SB Left - 150’ 68’ 1150’ 160’
EB Left 250’ 100’ 110° ) 250° ®)250°
o4 Miller Rd. & Signal WB Left 260’ 200’ 70’ %) 260’ ) 260’
Legacy Blvd. NB Right - 275 78 1150’ 250’
SB Right - 100’ 45’ 1150’ 1150°
EB Right 250’ 350 110’ %250’ ) 250’
WB Right 260’ 125 48’ %) 260’ ) 260’
NB Left - 175 - 175 -
. SB Left - 125 - 1150’ -
' P | wB Left . 100’ S| M5 .
SB Right X 225’ X 225’ -
A Miller Rd. & 1-way SB Left - 100’ - (1150’ -
Access A stop (WB)| NB Right - 75 - 1150’ -
SB Left - 150’ <25 1150’ 225’
B Miller Rd. & Signal WB Left - 100’ 33 1150’ 300°
Cavasson Blvd. NB Right - 100’ <25 1150’ M 150’
WB Right - 175’ 80 175 300’
. SB Left - 50’ - 1150’ -
P WB Right - 100’ - ™) 150’ -
D Access D & 1-way WB Left - 50’ - 1150’ 1150
Legacy Blvd. |stop (NB)| EB Right - 75 - 1150’ M 150’
E Access E & 1-way WB Left - 50’ - 1150’ 150’
Legacy Blvd. |stop (NB)| EB Right - 50’ - 1150’ M 150’
F Access F & 1-way WB Left - 75 i 1150’ M150°
Legacy Blvd. | stop (NB)| EB Right - 50’ (1150’ 150
G Hayden Rd. & 1-way NB Left - 100’ - (1150’ 150
Access G stop (EB) | SB Right - 50’ - (1150’ 150
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Table 10 — Build-Out Turn Lane Length (Continued.....)

2030 Queue Length (ft)
Movement AASHTO/ Minimum | Proposed
ID Intersection Control | Approach |[Existing ADOT |“Synchro Rec Q |Developer Q
y | HaydenRd.& 1-way | NB Left - 100’ - M150" | M- 150°
Access H | stop (EB) | SB Right - 100’ 2| w150 (150"
| Claret Dr. & Zs"t“c’)?)y SB Left . 50 S| @100 © 100
Access | (EB/WB) NB Right - 25 - ®)55 ®) 55
2-way NB Left - 100’ - 1150’ 160°
J Claret Dr. & stop SB Left - 100’ - (1150’ 175
Access J (EB/WB) NB Right - 100’ - (1150’ M150°
SB Right - 75 - (1150’ 165
NB Left - 125 70° (1150’ 200’
SB Left - 50’ <25 1150’ M150°
EB Left - 25’ <25’ 1150’ M50’
K Access K & Signal WB Left - 175 38° 1150’ 300°
Cavasson Blvd. NB Right - 28’ 150’ 200’
SB Right - <25’ 1150’ M150’
EB Right - 48’ 1150’ M150’
WB Right - <25 1150’ 180’
2-way EB Left - 25’ - 1150’ 150
L Access L & stop WB Left - 100’ - 1150’ 175°
Cavasson Blvd. (NB/SB) EB Right - 100’ - 1150’ M150°
WB Right - 75 - (1150’ 150
NB Left - 325’ 83’ 1150’ 2)350°
M Hayden Rd. & Signal EB Left - 275 90’ 1150’ 2200’
Cavasson Blvd. SB Right - 225’ 55 1150’ 225’
EB Right - 300° 105’ (1150’ 200’

(1) COS recommends 150’ of storage regardless of intersection control; a minimum of 100’ may be provided if
150’ of storage is not available.

(2) Dual turn lanes, queue reported is for each lane.

(3) Calculated per ADOT minimum/desired queue storage.

(4) Recommended Synchro 50™ Percentile dual queue storage lengths.

(5) Existing queue storage recommended to remain.

(6) Recommended maximum length of 350°.

(7) ADOT calculated queue length. Reported value does not include breaking distance or 2/3 Gap/taper.

(8) Turn lane length restricted by presence of upstream intersection or utility conflict.

Storage lengths provided in Table 10 are based on turn volumes for the 2030 study
horizon year. Additional storage length calculations should be completed prior to a
change in intersection stop control. Turn queue storage length calculations can be
found in the Appendix K.

It is recommended all proposed site access driveways along Legacy Boulevard, Hayden
Road, Miller Road, Cavasson Boulevard and Claret Drive provide a minimum of 150-
foot turn lanes at intersections regardless of intersection control so long as they are not
encumbered by upstream intersections or utility conflicts. Locations with restrictions or
where additional storage beyond the calculations included in this report are discussed
below.

Proposed % site Access G, located just north of site Access M and south of Legacy
Boulevard along Hayden Road, is recommended to provide a minimum 150-foot
northbound left-turn lane as well as a 100-foot southbound dedicated right-turn lane. An
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upstream intersection restricts the ability to provide additional southbound right turn
storage.

Proposed % site Access H located just north of the Hayden Road/Loop 101
interchange along Hayden Road is recommended to provide a minimum 100-foot
northbound left-turn lane as well as a 150-foot southbound dedicated right-turn lane.
The presence of a storm drain inlet conflict restricts the ability to provide additional
northbound left turn queue storage.

Proposed % site Access |, located just north of the Loop 101 frontage road on Claret
Drive is recommended to provide a 55-foot northbound right turn lane. This is restricted
from further queue storage due to the proximity of the frontage road. A southbound left
turn storage of 100 feet is recommended; this length is restricted by the need to provide
a back to back left turn lane (northbound storage) into Access J.

Proposed main site Access M (Hayden Road/Cavasson Boulevard) is planned as a
signalized intersection at the opening of the proposed Cavasson Phase | development.
Access M is located between Legacy Boulevard and north of Access H along Hayden
Road and is planned to provide 300-feet of queue for dual northbound left-turn lanes as
well as 225-feet for a dedicated southbound right-turn lane. Internally, the development
should provide a minimum of 200-feet of storage for the eastbound dual left-turn and a
single right-turn lane. Additional pavement will be provided and striped out for the
proposed future ultimate lane alignment for connectivity to the east.

Access K (Cavasson Boulevard/Claret Drive) is an internal signalized intersection with
permitted phasing in all approaches. The provision of 150-foot southbound and
eastbound left-turn lanes, a 300-foot westbound left-turn lane and a 200-foot
northbound left-turn lane are recommended. It is also recommended that a 200-foot
northbound right-turn lane, 180-foot westbound right-turn lane and 150-foot eastbound
and southbound right-turn lane be provided by full build of the Cavasson development.

Access B (Miller Road/Cavasson Boulevard) is a planned signalized intersection with
permitted/protected phasing. A 300-foot westbound left-turn and right-turn lane, as well
as a southbound 225-foot southbound left-turn lane are recommended. As the area is
built out with connectivity to the south along Miller Road, it is recommended that the
future queue length for the westbound and northbound left-turn lanes and northbound
right-turn lane be constructed to provide a minimum storage of 150-feet.

Access A and Access C both are recommended to provide 100-foot southbound left-
turn lanes and well as 100-foot northbound dedicated right-turn lanes. The presence of
back to back turn lanes and likely retaining walls from the Miller Road underpass may
restrict the ability to provide more storage at these locations.

The intersection of Miller Road and Legacy Boulevard is planned to be signalized
upon buildout of the Cavasson development ultimately providing dual 250-foot
northbound left-turn lanes as well as a dedicated northbound right-turn lane. Although
the reported volumes documented within this report do not show a need for dual
northbound left-turn lanes it is CivTech’s understanding the planned area analyzed
within this report does not include some portions of future development within the study
area. As such, longer queues and dual lanes are recommended.
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INTERNAL CIRCULATIONS AND ROADWAY CROSS SECTIONS

Cavasson will adhere to the City requirements for all bike lanes and multi-use paths that
are depicted on the approved Scottsdale Trails System Master Plan and the Multi-use
path ordinance. It is also recommended that, as individual parcels come online for the
development, consideration should be given for a multi-use path within the right-of-way
along additional roadways in an effort to connect to the regional City of Scottsdale multi-
use path network. The proposed bike and pedestrian paths for the Cavasson
development is illustrated in Figure 13.

The proposed roadway cross sections are presented in Figure 14.
SIGHT DISTANCE ANALYSIS

Adequate sight distance must be provided at the intersections to allow safe turning
movements into and out of the development. A sight triangle is the area encompassed
by the line of sight from a stopped vehicle on the minor roadway to the approaching
vehicle on the major roadway: there must be sufficient unobstructed sight distance
along both approaches of a street or driveway intersection and across their included
corners to allow operators of vehicles to see each other in time to prevent a collision.
There must also be sufficient sight distance along the major street to allow a driver
intending to turn left into the site to see an oncoming vehicle in the opposing direction.

Sight distance is largely based on the design speed of the roadway. Per the City of
Scottsdale Design Standards and Policies Manual, dated 2018 intersection sight
distance should adhere to Appendix 5-3B. Sight Distance tables in Appendix 5-3B
presents the required sight distance for varying roadway widths and design speeds for
passenger cars, single unit trucks and combination trucks. Typically, the posted speed
limit is less than the design speed of a roadway. The current posted speed limit on
Hayden Road and Legacy Boulevard is 45 miles per hour (mph). For design purposes
a minimum design speed of 50 mph should be used.

The contractor should ensure that adequate sight distance is provided at all site access
points to allow safe left and right turning movements from the development. Fixed
objects within the safety triangle cannot be taller than 2.5-feet measured from the
adjacent roadway surface (edge of pavement); vegetation should be trimmed to 2.5-feet
tall measured form the adjacent roadway surface. Trees placed within the sight triangle
shall have canopies no lower than eight (8) feet. It is recommended that sight triangles
be designed at all site access driveways to provide the required sight distance shown in
Appendix 5-3B within the City of Scottsdale Design Standards and Policies Manual.
Excerpts from the City of Scottsdale Design Standards and Policies Manual and tables
have been included in Appendix L.
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CONCLUSIONS AND RECOMMENDATIONS

The following conclusions have been documented in this study:

General

¢

*

Phase | of the Cavasson Development is anticipated to generate 12,450 daily trips to
the external roadway system, with 915 occurring during the AM peak hour and 1,070
occurring during the PM peak hour, by opening year 2020. It is anticipated the Miller
Road underpass will not be constructed by opening year 2020.

Phase | project specific improvements such half street improvements and all Phase |
site driveways are anticipated to be fully constructed by the developer upon opening
year 2020.

Cavasson Boulevard and Claret Drive internal to the site are also anticipated to be
full constructed by opening year 2020.

Full buildout (Phase 1 and Phase 2) of the Cavasson Development is anticipated to
generate a total of 34,984 daily trips to the external roadway system, with 2,562
occurring during the AM peak hour and 3,123 occurring during the PM peak hour.

For study purposes it is anticipated the Miller Road underpass will be constructed
and provide connection to the south of the Loop 101 by study horizon year 2030.

Both Thompson Peak Parkway and Legacy Boulevard are also planned to provide
connectivity to the west ultimately offering additional roadway connections between
56" Street/Scottsdale Road by horizon year 2030.

Legacy Boulevard is also anticipated to connect through to the east from Hayden
Road to Pima Road by horizon year 2030.

The contractor should ensure that adequate sight distance is provided at all site
access points to allow safe left and right turning movements from the development.
It is recommended that sight triangles be designed at all site access driveways to
provide the required sight distance shown in Appendix 5-3B within the City of
Scottsdale Design Standards and Policies Manual. Excerpts from the City of
Scottsdale Design Standards and Policies Manual and tables have been included in
Appendix K.

Typical sections provided for Hayden Road, Miller Road, Legacy Boulevard, Claret
Drive and Cavasson Boulevard were approved by the City of Scottsdale Ordinance
4346 and Resolution 11147. Excerpts from the Ordinance and Resolution are
provided in Appendix M.

Existing

¢

% CivTech

(

The results of the existing conditions analysis indicate that all existing study
intersections operate with an overall acceptable level of service (LOS D or better)
during the AM and PM peak hours under the existing lane configurations and stop
controls with the exception of the following locations:
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» The intersection of Hayden Road and Loop 101 Westbound Ramps operate with
unacceptable delays under existing conditions during the PM peak hour. These
delays are primarily due to the heavy northbound left-turn volume onto the freeway
and the right-turn volume egressing from the westbound Loop 101 off ramp. It is
recommended these delays be mitigated by increasing the northbound left-turn
phase and additional 10-seconds. With the recommended signal timing mitigation,
the overall intersection delay is expected to decrease from 124-seconds to 81-
seconds for the PM peak hour. The Hayden Road/Loop 101 Ramps function as a
diamond traffic interchange with both signalized ramp interchanges functioning
together as one. Any signal phasing mitigation at one ramp signal directly affects
the other. Therefore, the recommended signal mitigation is expected to increase the
delay at the signalized eastbound ramp from 43-seconds to 46-seconds in the PM
peak hour. This 3-second increase is considered very minor considering the 43-
second decrease in delay at the signalized westbound ramp.

» The intersection of Hayden Road and Loop 101 Eastbound Ramps operate with
heavy delays under existing conditions during the AM peak hour. These delays are
primarily due to the southbound left-turn volume onto the freeway and the right-turn
volume egressing from the eastbound Loop 101 off ramp during the AM peak hour.
It is recommended the eastbound phase be extended an additional 10-seconds.
With the recommended signal timing mitigation, the overall intersection delay would
decrease from 72-seconds to 65-seconds in the AM peak hour. The Hayden
Road/Loop 101 Ramps function as a diamond traffic interchange with both
signalized ramp interchanges functioning together as one. Any signal phasing
mitigation at one ramp signal directly affects the other. Therefore, the recommended
signal mitigation would also decrease the delay at the signalized westbound ramp
from 25-seconds to 23-seconds in the AM peak hour.

» The intersection of Scottsdale Road and Mayo Boulevard operates with heavy
delays under existing conditions during the PM peak hour. These delays are
primarily due to the northbound/southbound through volume on Scottsdale road
during the PM peak hour. It is recommended that the northbound left turn phase be
extended from 19-seconds to 28-seconds and the southbound left phase be
extended from 11-seconds to 23-seconds. Also, adding overlaps for the northbound
and southbound right turns will decrease the delay on those approaches. By
applying these changes to the existing intersections, the delay is expected to
decrease from 76-seconds to 55-seconds.

A\

The intersection of Scottsdale Road and Frank Lloyd Wright Boulevard operates
with heavy delays under existing conditions during the PM peak hour. These delays
are primarily due to the westbound left-turn volume on Frank Lloyd Wright Boulevard
and the conflicting northbound left-turn volume on Scottsdale Road during the PM
peak hour. It is recommended that the northbound left turn phase be extended from
9-seconds to 25-seconds, the southbound left turn phase be extended from 23-
seconds to 26-seconds, and the northbound through phase be extended from 35-
seconds to 41-seconds. With these changes made to the existing intersection, the
delay is expected to decrease from 160-seconds to 85-seconds.
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» The intersection of Hayden Road and Frank Lloyd Wright Boulevard operates
with heavy delays under existing conditions during the PM peak hour. These delays
are primarily due to the PM peak northbound/southbound left-turn volume as well as
the conflicting northbound/southbound right-turn volumes for those phases. It is
recommended that the northbound left turn phase be extended from 10-seconds to
16-seconds, the southbound left turn phase be extended from 15-seconds to 19-
seconds and the eastbound left turn phase be extended from 20-seconds to 22-
seconds. With these changes made to the existing intersection, the overall delay is
expected to decrease from 60-seconds to 55-seconds.

Opening Year 2020

¢ The results of the Synchro analysis summarized in Table 9 indicate that all 2020
study intersections operate with an overall acceptable level of service during the AM
and PM peak hours under the existing lane configurations and stop controls with the
exception of the following locations:

¢ It should be noted the Scottsdale Road/Loop 101 Ramps functions as a diamond
traffic interchange with both signalized intersections functioning together as one.
Any signal phasing mitigation at one signal directly affects the other. All
recommended signal mitigation herein considers the timing/delay for both signals at
the diamond interchange.

» The intersection of Scottsdale Road and the Loop 101 Ramps is projected to
experience increased heavy delay by opening year 2020 with or without the
proposed Cavasson Phase | development during the study peak hours. Although
the signalized interchange experiences increased delay in the No-Build 2030,
scenario the recommended mitigation and reported delays herein are for the build
scenario which includes the proposed Phase | development. It is recommended
signalize timing be optimized as well as signal phasing. With signal timing and
phasing optimization, the overall intersection delay is expected to improve 33.5-
seconds in the AM, 40.0-seconds in the PM peak for the westbound ramps and
27.1-seconds in the AM, 28.2-seconds in the PM peak for the eastbound ramps with
the proposed Phase | development.

It is recommended that any and all recommended improvements for the Scottsdale
Road/Loop 101 Traffic Interchange be evaluated by ADOT as part of their Loop
101 improvements.

A\

The intersection of Scottsdale Road and Mayo Boulevard is projected to
experience heavy delay in the PM peak by opening year 2020 with or without the
proposed Cavasson Phase | development. Overall the projected intersection delay is
expected to be 82.7-seconds in the PM peak hour under the total 2020 build
condition. It is therefore recommended all right-turn lanes provide overlap phases
as well as optimizing pedestrian signal timing in the westbound approach by opening
year 2020. With these improvements, the overall delay at the intersection is
projected to decrease from 82.7-seconds to 38.1-seconds in the PM peak hour with
the proposed Phase | development.
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» The intersection of Scottsdale Road and Frank Lloyd Wright Boulevard is
projected to experience heavy delay by opening year 2020 with or without the
proposed Phase | development. Under the No-Build 2020 scenario, this intersection
is expected to experience heavy delays during the PM peak hour only. Overall, the
projected intersection delay is expected to be 71.7-seconds in the PM peak hour
with the proposed Cavasson Phase | development. It is recommended all right-turn
lanes provide overlap phases as well as a dedicated southbound right-turn lane.
With the recommended mitigation the overall intersection delay is projected to
improve from 71.7-seconds to 55.5-seconds with the proposed Phase | development
during the PM peak hour.

» The intersection of Hayden Road and Frank Lloyd Wright Boulevard is projected
to experience heavy delays by opening year 2020 with or without the proposed
Cavasson Phase | development. Under the No-Build 2020, scenario this
intersection experiences heavy delay during the PM peak hour only. Overall, the
projected 2020 Build, intersection delay is expected to be 71.7-seconds during the
PM peak hour which includes the proposed Cavasson Phase | development. It is
recommended signal timing be optimized and all right-turn lanes provided overlap
phases. With the recommended mitigated signal timing, the overall intersection
delay is projected to decrease from 71.7-seconds to 53.9-seconds with the proposed
Phase | development during the PM peak hour.

» The proposed intersection of Hayden Road and Cavasson Boulevard is
anticipated to be signalized upon completion of the Phase | development. It is
recommended that right of way be provided for a future through lane east/west to
provide connectivity to the east. By the opening year 2020, a single 300-foot
northbound left-turn lane is warranted, as well as a single 200-foot left-turn and right-
turn lanes eastbound. Additional right-of-way will be provided and striped out for the
proposed future lanes required for an acceptable level of service.

A\

Horizon Year 2030

The results of the Synchro analysis summarized in Table 10 indicate that all 2030
study intersections operate with an overall acceptable level of service (LOS D or
better) during the AM and PM peak hours under the proposed 2020 lane
configurations and stop controls with the exception of the following locations:

*

Y

The intersection of Hayden Road and Legacy Boulevard is projected to
experience delay during both AM and PM peak hours with or without the addition of
Cavasson development by horizon year 2030. It should be noted this intersection
was analyzed as a four-legged intersection by horizon year 2030. It is expected
Legacy Boulevard will be constructed to the east of Hayden Road and connect to
Pima Road by horizon year 2030. Due to the projected heavy traffic volumes on
Hayden Road by horizon year 2030 three (3) through lanes northbound and three (3)
through lanes southbound are recommended as well as dual northbound left-turn
lanes. To remain consistent with the four (4) lane cross section on Legacy
Boulevard two (2) through lanes are recommended to be constructed in the
eastbound and westbound approaches. All left-turn phases are recommended to be
protected/permissive with the exception of the dual northbound left-turn lanes which
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will be required to be protected. With the recommended signal modifications, the
intersection delay is expected to decrease to 24.0-seconds in the AM peak hour, and
22.7-seconds during the PM peak hour.

» It should be noted the Hayden Road/Loop 101 Ramps and the Scottsdale
Road/Loop 101 Ramps both function as diamond traffic interchanges with both
signalized intersections at each interchange functioning together as one. Any signal
phasing mitigation at one signal directly affects the other. All recommended signal
mitigation herein considers the timing/delay for both signals at each diamond
interchange.

» The intersection of Hayden Road and the Loop 101 Ramps is projected to
experience heavy delay by study horizon year 2030 with or without the proposed
Cavasson development during both study peak hours. Under the No-Build 2030
scenario, this intersection experiences increased delay in both study peak hours.
Overall, the PM peak hour at both ramps signals experiences the most delay of the
two study peak hours. Although the signalized interchange experiences increased
delay in the No-Build 2030 scenario, the recommended mitigation and reported
delays herein are for the build scenario which includes the Cavasson development.
It is recommended the cycle length for both signalized ramps be optimized to
achieve optimal levels of service for the intersection by horizon year 2030. Overall
the projected intersection delay is expected to be around 97.1-seconds for the
westbound ramps and 72.5-seconds for the eastbound ramps during the PM peak
hour with the proposed Cavasson development.

It is recommended that any and all recommended improvements for the Hayden
Road/Loop 101 Traffic Interchange be evaluated by ADOT as part of their Loop
101 improvements.

» The intersection of Scottsdale Road and the Loop 101 Ramps is projected to
experience heavy delay by study horizon year 2030 with or without the proposed
Cavasson development during both study peak hours. Under the No-Build 2030
scenario, this intersection experiences increased delay in both study peak hours.
Overall, the PM peak hour at both ramps signals experiences the most delay of the
two study peak hours. Although the signalized interchange experiences increased
delay in the No-Build 2030 scenario, the recommended mitigation and reported
delays herein are for the build scenario which includes the Cavasson development.
It is recommended the cycle length for both signalized ramps be optimized to
achieve optimal levels of service for each approach. Overall the projected
intersection delay is expected to be 191.5-seconds for the westbound ramps and
85.2-seconds for the eastbound ramps in the PM peak hour with the Cavasson
development.

It is recommended that any and all recommended improvements for the Scottsdale
Road/Loop 101 Traffic Interchange be evaluated by ADOT as part of their Loop
101 improvements.

Y

The intersection of Scottsdale Road and Thompson Peak Parkway is projected to
experience heavy delay by study horizon year 2030 with or without the proposed
Cavasson development during both study peak hours. It should be noted this
intersection was analyzed as a four-legged intersection with the assumption that
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Thompson Peak Parkway will be constructed to the west of Scottsdale Road and
connect to 56" Street by horizon year 2030. Under the No-Build 2030 scenario, this
intersection experiences heavy delay in both study peak hours. Overall, the
intersection delay is projected to be 140.3-seconds in the AM peak hour and 51.9-
seconds in the PM peak hour under the 2030 No-Build scenario. With the addition
of the Cavasson development, the intersection is expected to experience delays of
142.3-seconds in the AM peak hour, and 84.8-seconds in the PM peak hour. To
help mitigate this intersection, it is recommended signal phasing and green times be
optimized as well as add in overlap right-turn phasing. Signal progression for the
north/south through movements should be optimized as well. With the
recommended mitigation, the overall intersection delay will be 66.3-seconds in the
AM peak hour, and 62.8-seconds during the PM peak hour.

» The intersection of Scottsdale Road and Legacy Boulevard is projected to
experience heavy delay by study horizon year 2030 with or without the proposed
Cavasson development during both study peak hours. It should be noted this
intersection was analyzed as a four-legged intersection by horizon year 2030. It is
expected Legacy Boulevard will be constructed to the west of Scottsdale Road and
connect to 56" Street by horizon year 2030. This intersection experiences heavy
delay under the 2030 No-Build condition for both study peak hours. Overall, the
intersection delay under the 2030 No-Build condition is projected to be 47.2-seconds
in the AM peak hour and 38.5-seconds in the PM peak hour. With the addition of the
proposed Cavasson development, the intersection delay is expected to increase to
78.2-seonds in the AM peak hour, and 75.6-seconds in the PM peak hour. It is,
recommended to optimize the signal timing and add in overlap phasing to all right-
turn lanes. With the recommended mitigation the intersection delay is expected be
60.4-seconds in the AM peak hour, and 71.2-seconds in the PM peak hour.

» The intersection of Scottsdale Road and Mayo Boulevard is projected to
experience increased delay by study horizon year 2030 with or without the proposed
Cavasson development. Even with signal optimization this intersection is expected
to experience heavy delays during future study peak hours. The heavy northbound
and southbound movements conflict with the anticipated heavy eastbound
movements. Signal optimization should occur with future signal progression plans for
Scottsdale Road. It is therefore recommended this intersection be monitored for
optimal signal timing and corridor progression due to the proximality of the existing
Loop 101 traffic interchange.

Y

The intersection of Scottsdale Road and Princess Boulevard is projected to
experience increased delay by study horizon year 2030 with or without the proposed
Cavasson development during the PM peak hour. Even with signal optimization this
intersection is expected to experience heavy delays during future study peak hours.
It is therefore recommended this signal be monitored in the future for optimal signal
timing and corridor progression.

Y

The intersection of Scottsdale Road and Frank Lloyd Wright Boulevard is
projected to experience increased delay by study horizon year 2030 with or without
the proposed Cavasson development. Even with signal optimization this intersection
is expected to experience heavy delays during future study peak hours. It is
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therefore recommended this signal be monitored in the future for optimal signal
timing and corridor progression.

» The intersection of Hayden Road and Frank Lloyd Wright Boulevard is projected
to experience increased delay by study horizon year 2030 with or without the
proposed Cavasson development. Even with signal optimization this intersection is
expected to experience heavy delays during future study peak hours. It is therefore
recommended this signal be monitored in the future for optimal signal timing and
corridor progression.

» The intersection of Pima Road and Thompson Peak Parkway is projected to
experience heavy delays by study horizon year 2030 with or without the proposed
Cavasson development. Even with signal optimization this intersection is expected
to experience heavy delays during future study peak hours. It is therefore
recommended this signal be monitored in the future for optimal signal timing and
corridor progression.

» The intersection of Miller Road and Legacy Boulevard is projected to be signalized
by study horizon year 2020. With future traffic anticipated by the Miller Road
connection to the south and with additional traffic anticipated by currently unknown
surrounding developments, it is recommended that dual northbound left-turn lanes
be provided as well as a dedicated northbound right-turn lane by horizon year 2020.

» The proposed internal site intersection of Claret Drive and Cavasson Boulevard is
anticipated to be a signalized as the surrounding area develops. Exclusive left-turn
lanes and dedicated right-turn lanes should be provided in all approaches. Signal
warrants will be evaluated with future phases of the Cavasson development.

» The proposed intersection of Miller Road and Cavasson Boulevard is anticipated
to be signalized as the surrounding area develops. Exclusive left-turn lanes and
dedicated right-turn lanes in all approaches are recommended. With the possible
future connectivity to the west, it is recommended that additional right of way is
provided for future through lanes eastbound and westbound. Signal warrants will be
evaluated with future phases of the Cavasson development.

Y

The proposed intersection of Hayden Road and Cavasson Boulevard is
anticipated to be signalized upon completion of the Phase | development. It is
recommended that right of way be provided for a future through lane east/west to
provide connectivity to the east. By the opening year 2020, a single 300-foot
northbound left-turn lane is warranted, as well as a single 200-foot left-turn and right-
turn lanes eastbound. Additional right-of-way will be provided and striped out for the
proposed future lanes required for an acceptable level of service.

Queue Storage

¢ As shown in Table 11, the existing storage lengths at the existing intersections are
not anticipated to accommodate the additional traffic generated in 2030. Additional
storage length calculations should be completed prior to traffic signal installation, a
change in intersection stop control or installation of raised medians.

*

It is recommended all proposed site access driveways along Legacy Boulevard,
Hayden Road, Miller Road, Cavasson Boulevard and Claret Drive provide a

(\ - CivTech
&
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minimum of 150-foot turn lanes at intersections regardless of intersection control so
long as they are not encumbered by upstream intersections or utility conflicts.
Locations with restrictions or where additional storage beyond the calculations
included in this report are discussed below.

Proposed % site Access G, located just north of site Access M and south of Legacy
Boulevard along Hayden Road, is recommended to provide a minimum 150-foot
northbound left-turn lane as well as a 100-foot southbound dedicated right-turn lane.
An upstream intersection restricts the ability to provide additional southbound right
turn storage.

Proposed % site Access H located just north of the Hayden Road/Loop 101
interchange along Hayden Road is recommended to provide a minimum 100-foot
northbound left-turn lane as well as a 150-foot southbound dedicated right-turn lane.
The presence of a storm drain inlet conflict restricts the ability to provide additional
northbound left turn queue storage.

Proposed ¥ site Access |, located just north of the Loop 101 frontage road on
Claret Drive is recommended to provide a 55-foot northbound right turn lane. This is
restricted from further queue storage due to the proximity of the frontage road. A
southbound left turn storage of 100 feet is recommended; this length is restricted by
the need to provide a back to back left turn lane (northbound storage) into Access J.

Proposed main site Access M (Hayden Road/Cavasson Boulevard) is planned as a
signalized intersection at the opening of the proposed Cavasson Phase |
development. Access M is located between Legacy Boulevard and north of Access
H along Hayden Road and is planned to provide 300-feet of queue for dual
northbound left-turn lanes as well as 225-feet for a dedicated southbound right-turn
lane. Internally, the development should provide a minimum of 200-feet of storage
for the eastbound dual left-turn and a single right-turn lane. Additional pavement will
be provided and striped out for the proposed future ultimate lane alignment for
connectivity to the east.

Access K (Cavasson Boulevard/Claret Drive) is an internal signalized intersection
with permitted phasing in all approaches. The provision of 150-foot southbound and
eastbound left-turn lanes, a 300-foot westbound left-turn lane and a 200-foot
northbound left-turn lane are recommended. It is also recommended that a 200-foot
northbound right-turn lane, 180-foot westbound right-turn lane and 150-foot
eastbound and southbound right-turn lane be provided by full build of the Cavasson
development.

Access B (Miller Road/Cavasson Boulevard) is a planned signalized intersection
with permitted/protected phasing. A 300-foot westbound left-turn and right-turn lane,
as well as a southbound 225-foot southbound left-turn lane are recommended. As
the area is built out with connectivity to the south along Miller Road, it is
recommended that the future queue length for the westbound and northbound left-
turn lanes and northbound right-turn lane be constructed to provide a minimum
storage of 150-feet.

Access A and Access C both are recommended to provide 100-foot southbound
left-turn lanes and well as 100-foot northbound dedicated right-turn lanes. The
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presence of back to back turn lanes and likely retaining walls from the Miller Road
underpass may restrict the ability to provide more storage at these locations.

The intersection of Miller Road and Legacy Boulevard is planned to be signalized
upon buildout of the Cavasson development ultimately providing dual 250-foot
northbound left-turn lanes as well as a dedicated northbound right-turn lane.
Although the reported volumes documented within this report do not show a need for
dual northbound left-turn lanes it is CivTech’s understanding the planned area
analyzed within this report does not include some portions of future development
within the study area. As such, longer queues and dual lanes are recommended.

Sight Distance

¢ The developer should ensure that adequate sight distance is provided at all

0

C

proposed site access points to allow safe left and right turning movements in and out
of the Cavasson development. It is recommended that sight triangles be designed at
all site access driveways per the requirements shown in Appendix 5-3B within the
City of Scottsdale Design Standards and Policies Manual. Excerpts from the City of
Scottsdale Design Standards and Policies Manual and tables have been included in
Appendix K.

vTech

92 April 2019



Cavasson — Scottsdale, AZ Traffic Impact Analysis

LIST OF REFERENCES

A Policy on Geometric Design of Highways and Streets, American Association of
State Highway and Transportation Officials, Washington, D.C., 2004.

ADOT Traffic Engineering Policies, Guidelines, and Procedures, Arizona
Department of Transportation, January 2000.

Highway Capacity Manual. Transportation Research Board, National Research
Council, Washington, D.C., 2000.

Manual of Uniform Traffic Control Devices. U.S. Department of Transportation,
Federal Highways Administration, Washington, D.C., 2016.

Roadway Design Manual, Maricopa County Department of Transportation,
Phoenix, Arizona, April 2004.

Design Standards & Policies Manual, City of Scottsdale, Arizona, January 2018.

Trip Generation 10" Edition, Institute of Transportation Engineers, Washington,
D.C., 2016.

Trip Generation Handbook, 3 Edition, Institute of Transportation Engineers,
Washington, D.C., 2012.

Crossroads East TIA, CivTech, Scottsdale, AZ, June 2011

- CivTech

93 April 2019

0



Hubbard Engineering
Cavasson - Retail North & M.O.B.
Traffic Impact & Mitigation Analysis

ATTACHMENT B - SITE PLAN



JENERERENQRREENNEEE

FUTURE DEVELOPMENT EXISTING MONUMENT
LANDSCAPE TO
REMAIN

| | SITE DATA
\ | |
‘ |
= | | APN: _—
5 | | 212-31-120T
}, R ADDRESS:
: NI TBD.
= ® 4 ‘ ¥om
I 1 | ] SITE AREAS ; ]
| N GROSS LOT AREA 307,152 SF (1.0 AC) PROPOSED Burf.ler D; Sllgn Group Inc
__ < B - o o ~ L | NET LOT AREA 251547 SF (5.9 AC) PROPOSED architects & planners
= - - \ & | .
5|  STONE SCREEN &' SIDENALK, TYP. —RAISED STONE ) = | I - EXISTING ZONING 5013 East Washington St. #100
w T10 ) P ‘ PCP Phoenix, Arizona 85034
s O ALL PLANTER N/ —— ‘ |
Yoo ?*  ReFusE BIKE PARKING—, \ BENCH . | | | ADJACENT SITES ZONING Phone  602-957-1800
dlb [ e— L —ENC | OSURE '—r' _— uZJ__T e s
29 ] A AN I N o =i |
— - S RN VE oA A — 1\ — Q- JRNOXBOX BUILDING AREAS /\
o = THLH FIRE LN.{ — ®y FD.C. o TOTAL AREA  TOTAL FOOTPRINT N
L = \ Y ISNEVY2 | | MOB.: 37,600 GSF 18,800 SQFT PRELIMINARY
H H — [\Bke P </ STONE ‘ = B 2;‘;25 glE—_lf*ﬁNlNé ‘ 3 o RETAIL: 12,780 GSF 12,780 SGQFT NOT FOR
o ; . | :
|| L TPARKING.~ PR SCREEN WALL (== L WALL ok | LOT COVERAGE CONSTRUCTION
I \* / - ~ — h I I } 160,500 SF OPEN SPACE PROVIDED (52.2%) > 16,7868 SF REQUIRED (25%) ~ 7
I | ~ N \ B B OPTIONAL |
/ / @ ®\ — + TENANT PATIO n | . BUILDING HEIGHT
T S / \ - . 1 ALLOWABLE: 84’
h ‘ :Lﬁi%i E— ’ - - \ ‘ ===== i | ‘ | ] ‘ ‘ PROVIDED: MOB: 32' / 2-STORIES RETAIL: 23' / 1-STORY OWNERSHIP OF INSTRUMENTS OF SERVICE
~ o ] | All repe ificati r files, field data, notes and
L’ I i - -4y 0000 ‘ — | o(h_er d by the design professlo |
E i M— Q L | | . BUILDING SETBACKS =  epopery o e cesr
| ﬁf T ‘ ;gc})(x - - L{\ | : 1 ‘ ‘ ‘ ‘ FRONT: o5 statuto ncluding the copyright thereto.
l % 30'-0" _— —_— \ 1 I B = . : REAR: 15
ﬂ O NC | F— ONNER'S | STREET SIDE: 15
| | g — 1 T HE8 ph Sl W
i H 258 O —— _RETAIL NORTH STONE ‘ | . LANDSCAPE SETBACKS | |
| T e T o * 12,760 SF RETAINNG WAL - eROVIDED 7® DIMENCIONED ON LANDBCARE PLANS
I ‘ i O . - ‘ : | ‘ ‘ . ° 0 @
M.O.B. — D e E— — ‘ " ‘
37,000 SF H % —— 1 600 e e e Nationwide
H | ﬁﬂﬂ: ; H[PRAINAGE CHANNEL 4 TOTAL PARKING: (XX) SPACES REQUIRED, (290) PROVIDED
| - o | ADA PARKING: (1) SPACES REQUIRED, (8) PROVIDED
n H 14|_Ol| 16'—0"1/ 26|_O|| |/18|_O|| 18|_O|||/ 26|_Ol| |/18|_O|| 18|_O|||/ 26|_O|| Jél_oll;/17l_6 = — \ E.v. PARKINé*: 4% (12) REQU'RED, (12) PRovIDED
H — ———— e E.V. READY PARKING: 10% (29) REQUIRED, (30) PROVIDED
H H /'ﬁi/h >_o" | | | | 472._0..11‘ A B | ‘ ‘ ‘ |
u ; o
[ | et oH. - OPTIONAL [0 \ | BIKE PARKING
| [ K6 SIDEMALK, ———— — | | - | 1 BIKE SPACE / 10 VEHICLE SPACES = (29) REQUIRED, (32) PROVIDED
| | | R ‘ - TENANT PATIO Y :
] LLI L | H Fi‘ 5 4 I &3'-11" " A REFUSE
| > L RR— | A w w | i cRoP. LINE . \ ‘ ENCLOSURES PROVIDED PER CITY OF SCOTTSDALE DETAILS.
RN ==s -~ SE=a o e Sl S e S = n L A
- o T °© e N 0 STONE CLAD
1 [ 5\ B N N ‘ — _—5ES. CONC. RETAINING } u
A | 1 | NALL o 7
\ = / / = = - \
[ = / / D
m - 4 / Z / ) TRASH . | |
| 17 STONE KNOX BOX  \“BIKE PARKING, — || TRAISED STONE i} ENCLOSURE ] < |
LLI LT QL KNEERWALL \Fpc. — / / N PLANTER W/ BENCH | L |
| 1 7 | 8y ATPATO — - - — : | O |
R I = - L BIKE PARKING =Lt | —GREASE \ | |
' ’ D F— | | - L 7 ‘ OI& COLLECTOR m ‘
| - - o | |
N =7 Wﬂf @\ f rraverormver | =z |
| < /| - - PAD ‘ L] |
SR I € R JU L _— | I a | :
] | L ‘ l g | l l m ©
[ — PROVIDE CONDUI || = 1 :
| ER E T | 1 | | C
| IR - FOR FUTURE E.V. - ] < : @) (@)
1 - - CHARGING, TYP OF (8) | | i ¥ : 2 N
| R ! ——— I 9 =
I | EBVEV E\/JE\/ EVIEV u —F | \ } o <
| || L || STONE CLAD ? o y
R © l ; - O
| |EVEVEVEVEVEY ] C CONC. RETAINING 1 = ®©
WALL | Q o
I — / 1 Z
- L EL ECTRIC VEHICLE - . 1 — .."g
| CHARGING STATION, - | = 5
— TYP OF (3) — — 1 += O
|| - \ > &J N

EXISTING MONUMENT
SIGN

Current Submittal:100% PROGRESS SET

VICINITY MAP Sl

\ Revisions:
| 0
1
|
e
0
E THIS
Q PROJECT
N
)
\
Project No.: 15148.400
Issue Date: 08/29/2024
\ \ Drawn By:

17

HAYDEN RD.
Z

Project Manager:
Title:
SITE DEVELOPMENT PLAN

DR24

<1
SITE DEVELOPMENT PLAN @

SCALE: 1"=40-0"




Hubbard Engineering
Cavasson - Retail North & M.O.B.
Traffic Impact & Mitigation Analysis

ATTACHMENT C - TRIP GENERATION



Proposed Development

Trip Generation Calculations (11th Edition)

ITE X Weekday AM Peak Hour PM Peak Hour Weekday AM Peak Hour PM Peak Hour
Land Use Qty Unit
Code Rate %In  %Out Rate %In Rate %In  %0ut Total In  Out QEIcIiEMLEMECNIY Total In  Out
Medical-Dental Office Building 720 | 37.60 | 1000 SF GFA 36.00 50% | 50% 3.10 79% | 21% 3.93 30% | 70% [1,354| 677 | 677 | 117 92 25 | 148 | 44 | 104 | Average
Medical-Dental Office Building 720 | 37.60 | 1000 SF GFA 14.52 50% | 50% 0.87 79% | 21% 0.62 30% | 70% | 546 | 273 [ 273 | 33 26 7 23 7 16 | Minimum
Medical-Dental Office Building 720 | 37.60 | 1000 SF GFA 14.3 79% | 21% 538 | 425 Maximum
ITE X Weekday AM Peak Hour PM Peak Hour Weekday AM Peak Hour PM Peak Hour
Land Use Qty Unit - - -
Code Equation % In Equation | %In | %Out Equation %In  %Out Total In Out Total In  Out
Medical-Dental Office Building 720 | 37.60 | 1000 SF GFA T=42.97(X)-108.01 50% Ln(T)=o.9oLn(X)+1‘34| 79% | 21% T=4.07(X)-3.17 30% | 70% [1,508| 754 | 754 | 100 | 79 21 150 | 45 | 105 [ Equation
Standard Deviation 13.38
N f Studi
Medical-Dental Office Building umber of S .ud(es 18
Average Size 15
R’ 0.92 . 0.77

ITE X Weekday AM Peak Hour PM Peak Hour Weekday AM Peak Hour PM Peak Hour
Land Use Qty Unit
Code Rate % In Rate %In | % Out Rate %In  %0ut Total In  Out QEIcIiEMLEMECNI Total In  Out
Strip Retail Plaza (<40k) 822 | 12.78 | 1000 SFGLA 54.45 50% | 50% 2.36 60% | 40% 6.59 50% | 50% | 696 | 347 [ 349 | 30 19 1 84 42 42 | Average
Strip Retail Plaza (<40k) 822 | 12.78 | 1000 SFGLA 47.86 50% | 50% 1.60 60% | 40% 2.81 50% | 50% | 612 | 305 [ 307 | 20 13 7 36 17 19 | Minimum
Strip Retail Plaza (<40k) 822 | 12.78 | 1000 SFGLA 65.07 50% | 50% 3.73 60% | 40% 15.20 50% | 50% | 832 | 415 [ 417 | 48 29 19 194 | 97 97 | Maximum
Land Use ITE aty Unit Weekday AM Peak Hour PM Peak Hour Weekday AM Peak Hour PM Peak Hour
Code Equation %In Equation [ %in [%out Equation %In | %O0ut Total In  Out Total In | Out
Strip Retail Plaza (<40k) 822 | 12.78 | 1000 SF GLA T=42.20(X)+229.68 50% | 50% Ln(T):o,66Ln(X)+1.84| 60% | 40% | Ln(T)=0.71Ln(X)+2.72 | 50% | 50% | 769 | 384 | 385 | 34 21 13 93 47 | 46 | Equation
Standard Deviation 7.81
stipRetl Pl <404 " Rersge e s
R 0.96




Future Development

Trip Generation Calculations (11th Edition)

ITE . Weekday AM Peak Hour PM Peak Hour Weekday AM Peak Hour PM Peak Hour
Land Use Qty Unit
Code Rate Rate % In Rate % In Total|| In | Out RIJ-IIENLINEeNS Total  In | Out
Hotel 310 | 163 Rooms 7.99 50% | 50% 0.46 56% | 44% 0.59 51% | 49% |1,303] 652 [ 651 | 75 | 42 | 33 | 97 | 49 | 48 | Average
Hotel 310 163 Rooms 5.31 50% | 50% 0.20 56% | 44% 0.26 51% | 49% | 866 | 433 | 433 | 33 19 14 43 21 22 | Minimum
Hotel 310 | 163 Rooms 9.53 50% | 50% 0.84 56% | 44% 1.06 51% | 49% |1,554| 777 | 777 | 137 | 77 | 60 | 173 | 88 | 85 [Maximum
Land Use ITE Qty Uniit Weekday AM Peak Hour PM Peak Hour Weekday AM Peak Hour PM Peak Hour
Code Equation Equation | %In | %0ut Equation %In Total In  Out Total In  Out
Hotel 310 163 Rooms T=10.84(X)-423.51 50% | 50% T=0.50(X)-7.45 | 56% | 44% T=0.74(X)-27.89 51% | 49% |1,343| 672 | 671 | 75 42 33 93 47 | 46 | Equation
Standard Deviation 1.92
Number of Studies 7
Hotel Average Size 148

R?

0.85
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3: Saddler Drive & Claret Drive

Intersection

Int Delay, s/veh 6.8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations L T L T L T L I

Traffic Vol, veh/h 12 46 25 60 53 15 35 39 12 15 44 39

Future Vol, veh/h 12 46 25 60 53 15 3 39 12 15 44 39

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop

RT Channelized - - None - - None - - None - - None

Storage Length 0 - 0 - - 0 - - 0 - -

Veh in Median Storage, # 0 - 0 - - 0 - 0

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 80 8 8 80 8 8 8 8 8 8 80 80

Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2

Mvmt Flow 15 58 31 75 66 19 44 49 15 19 55 49

Major/Minor Maijor1 Major2 Minor1 Minor2

Conflicting Flow All 85 0 0 89 0 0 347 338 73 338 344 76
Stage 1 - - - - 103 103 - 226 226 -
Stage 2 - - 244 235 112 119 -

Critical Hdwy 4.12 - 412 - 712 652 622 712 652 6.22

Critical Hdwy Stg 1 - - 6.12 5.52 6.12 5.52 -

Critical Hdwy Stg 2 - - - - - 612 552 - 612 552 -

Follow-up Hdwy 2.218 - 2.218 - 3518 4,018 3.318 3.518 4.018 3.318

Pot Cap-1 Maneuver 1512 - - 1507 - 608 583 989 616 578 986
Stage 1 - - - - 903 810 - 77T -
Stage 2 - - - 760 710 - 893 797

Platoon blocked, % - -

Mov Cap-1 Maneuver 1512 - - 1507 - 491 549 989 523 544 986

Mov Cap-2 Maneuver - - 491 549 - 523 544 -
Stage 1 - - - 894 802 - 738 681
Stage 2 - 631 675 - 818 789

Approach EB WB NB SB

HCM Control Delay, s/v 1.07 3.52 12.16 11.3

HCM LOS B B

Minor Lane/Major Mvmt NBLn1NBLn2 EBL EBT EBR WBL WBT WBR SBLn1SBLn2

Capacity (veh/h) 491 613 1512 - 1507 - 523 689

HCM Lane V/C Ratio 0.089 0.104 0.01 0.05 - 0.036 0.151

HCM Control Delay (s/veh) 13 116 74 - 715 - 121 114

HCM Lane LOS B B A - A B B

HCM 95th %tile Q(veh) 03 03 0 - 02 - 01 05

Cavasson Scottsdale - 2030 Phase Il (Buildout) AM Peak Hour

Lokahi, LLC

Synchro 12 Report
HCM 7th TWSC



1: Saddler Drive & Claret Drive 01/24/2025

Intersection
Int Delay, s/veh 7.3
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations L T L T L T L I
Traffic Vol, veh/h 14 50 27 58 58 16 46 58 13 16 48 42
Future Vol, veh/h 14 50 27 58 58 16 46 58 13 16 48 42
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 0 - - 0 - - 0 - - 0 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 80 8 8 80 8 8 8 8 8 8 80 80
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 18 63 34 73 73 20 58 73 16 20 60 53
Major/Minor Maijor1 Major2 Minor1 Minor2
Conflicting Flow All 93 0 0 96 0 0 362 352 79 361 359 83
Stage 1 - - - - - - 114 114 - 228 228 -
Stage 2 - - - - - - 248 238 - 134 13 -
Critical Hdwy 4.12 - - 412 - - 712 652 622 712 652 6.22
Critical Hdwy Stg 1 - - - - - - 612 552 - 612 552 -
Critical Hdwy Stg 2 - - - - - - 612 552 - 612 552 -
Follow-up Hdwy 2.218 - - 2.218 - - 3518 4,018 3.318 3.518 4.018 3.318
Pot Cap-1 Maneuver 1502 - - 1497 - - 594 573 981 594 568 977
Stage 1 - - - - - - 890 801 - 775 716 -
Stage 2 - - - - - - 756 709 - 870 788
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1502 - - 1497 - - 472 539 981 480 534 977
Mov Cap-2 Maneuver - - - - - 472 539 - 480 534 -
Stage 1 - - - - - - 830 792 - 738 681
Stage 2 - - - - - - 621 674 - 768 778
Approach EB WB NB SB
HCM Control Delay, s/v 1.14 3.31 12.79 11.59
HCM LOS B B

Minor Lane/Major Mvmt NBLn1NBLn2 EBL EBT EBR WBL WBT WBRSBLn1SBLn2

Capacity (veh/h) 472 587 1502 - - 1497 - - 480 677
HCM Lane V/C Ratio 0.122 0.151 0.012 - - 0.048 - - 0.042 0.166
HCM Control Delay (s/veh) 137 122 74 - - 75 - - 128 114
HCM Lane LOS B B A - - A - - B B
HCM 95th %tile Q(veh) 04 05 0 - - 02 - - 01 06
Cavasson Scottsdale - 2030 Phase Il (Buildout) PM Peak Hour Synchro 12 Report

Lokahi, LLC HCM 7th TWSC



	A - Cavasson Scottsdale - CivTech
	B - Site Plan
	C - Trip Gen
	D - Synchro Reports

