
 
 

TRAFFIC IMPACT STUDY 
FOR 

 
MacEwen 480 

Phoenix, Arizona 
 

 
 
 
 
 
 
 
 
 
 
Prepared for: 
 
Taylor Morrison 
9000 East Pima Center Parkway, Suite 350 
Scottsdale, Arizona 85250 
 
 
Prepared by: 
 

 
 



 

INTELLIGENT TRANSPORTATION          TRAFFIC          TRANSPORTATION PLANNING          TRAFFIC DATA COLLECTION 

 

 
 

TRAFFIC IMPACT STUDY 
 
 

MacEwen 480 
Phoenix, Arizona 

 
 

November 15, 2018 
Revised: April 16, 2019 

 
 
 
 
 

Prepared for: 
 

Taylor Morrison 
9000 East Pima Center Parkway, Suite 350 

Scottsdale, Arizona 85250 
 
 
 

Prepared by: 
 

United Civil Group 
Project Number: TR18055 

 
 
 
 
 
 
 
 
 
 

Conducted 
by: 

             

 Sarah Simpson, PhD, PE
 President



 

 
            i 

TABLE OF CONTENTS 

1.0 EEXECUTIVE SUMMARY ............................................................................................. 1 

1.1 Scope of the MacEwen 480 Traffic Impact Study ............................................................... 1 

1.2  Projected Traffic Volumes .................................................................................................. 1 

1.2.1 Future Background Traffic Conditions and Findings ................................................... 1 

1.2.2 MacEwen 480 Site Traffic ............................................................................................. 2 

1.2.3 Future Total Traffic Conditions and Findings ............................................................... 2 

1.3  Recommended Improvements .......................................................................................... 2 

1.3.1 Existing Traffic Conditions ........................................................................................... 2 

1.3.2 Future Background Traffic Conditions ......................................................................... 3 

1.3.3 Future Total Traffic Conditions .................................................................................... 4 

2.0 IINTRODUCTION ....................................................................................................... 6 

3.0 PPROPOSED DEVELOPMENT ..................................................................................... 7 

3.1 Site Location ....................................................................................................................... 7 

3.2 Land Use and Intensity ........................................................................................................ 7 

3.3 Phasing and Timing ............................................................................................................ 7 

3.4 Site Accessibility ................................................................................................................. 7 

4.0 SSTUDY AREA........................................................................................................... 12 

4.1 Study Area ........................................................................................................................ 12 

4.2 Existing Land Uses within the Study Area ......................................................................... 12 

4.3 Anticipated Future Development and Planned Improvements ........................................ 12 

5.0 LLEVEL OF SERVICE METHODOLOGY ..................................................................... 14 

5.1 Roadway Level of Service ................................................................................................. 14 

5.2 Intersection Level of Service ............................................................................................. 15 

6.0 EEXISTING CONDITIONS ......................................................................................... 17 

6.1 Roadway Characteristics ................................................................................................... 17 

6.2 Intersection Configurations ............................................................................................... 19 

6.3 Traffic Count Data ............................................................................................................. 21 

6.4 Existing Intersection Deceleration Lane Storage .............................................................. 23 

6.5 Existing Roadway Level of Service .................................................................................... 23 

6.6 Existing Intersection Level of Service ................................................................................ 24 



 

 
            ii 

7.0 PPROJECTED TRAFFIC ............................................................................................. 26 

7.1 MacEwen 480 Trip Generation ......................................................................................... 26 

7.2 Trip Distribution and Assignment ..................................................................................... 26 

7.3 Background Traffic ............................................................................................................ 31 

7.4 Total Traffic Volumes ........................................................................................................ 36 

8.0 TTRAFFIC AND IMPROVEMENT ANALYSIS ............................................................... 41 

8.1 LOS Analyses for Future Background Traffic Conditions .................................................. 41 

8.1.1 Intersection LOS Analyses – Future Background ....................................................... 41 

8.1.2  Roadway LOS and Volume/Capacity Ratios – Future Background ........................... 44 

8.2  Roadway and Capacity Improvements Within the Study Area ........................................ 45 

8.2.1 Sonoran Desert Drive from Paloma Parkway to Dove Valley Road ............................ 45 

8.2.2 Sonoran Desert Drive east of Dove Valley Road ........................................................ 46 

8.3 Cave Creek Road/Sonoran Desert Drive Intersection Improvements ............................... 46 

8.4 Accessibility to MacEwen 480 ........................................................................................... 47 

8.5 Site Access Turn Lane Analysis ......................................................................................... 49 

8.5.1 Right-Turn Deceleration Lanes ................................................................................... 49 

8.5.2 Right-Turn Deceleration Lane Storage Length .......................................................... 49 

8.5.3 Left-Turn Deceleration Lane ...................................................................................... 50 

8.5.4 Left-Turn Deceleration Lane Storage Length ............................................................. 50 

8.6 Traffic Signal Warrant Analysis .......................................................................................... 51 

8.7 Intersection Sight Distance ............................................................................................... 53 

8.8 Sonoran Desert Drive at MacEwen 480 Frontage ............................................................. 53 

8.9 LOS Analyses for Future Total Traffic Conditions ............................................................. 56 

8.9.1 Intersection LOS Analyses – Future Total Traffic ....................................................... 56 

8.9.2  Total Traffic Volume/Capacity Ratios ........................................................................ 61 

9.0 CCONCLUSIONS & RECOMMENDATIONS ............................................................... 62 

10.0 LLIMITATIONS ...................................................................................................... 65 

11.0 SSOURCES ............................................................................................................ 66

 

 
 
 
 



 

 
            iii 

TABLES 
 
Table 1:  Development Unit Site Data ................................................................................................ 7 

Table 2:  Average Daily Traffic Volumes by Street Classification .................................................... 14 

Table 3:  Estimated Capacity for Sonoran Desert Drive .................................................................. 14 

Table 4:  Intersection Levels of Service and Delay ........................................................................... 15 

Table 5:  Average Daily Traffic Volumes ........................................................................................... 21 

Table 6: Existing Deceleration Lane Storage Analysis ..................................................................... 23 

Table 7: 2018 Existing Conditions Intersection Levels of Service ................................................... 24 

Table 8:  MacEwen 480 Trip Generation ........................................................................................... 26 

Table 9: Trip Distribution ................................................................................................................... 27 

Table 10: 2022 Background Conditions Intersection Levels of Service .......................................... 41 

Table 11: 2025 Background Conditions Levels of Service ............................................................... 42 

Table 12: 2030 Background Conditions Levels of Service ............................................................... 43 

Table 13: 2035 Background Conditions Intersection Levels of Service .......................................... 44 

Table 14: Background Volumes  Without Construction of Sonoran Desert Drive ......................... 45 

Table 15: Right-Turn Deceleration Lane Storage Lengths .............................................................. 50 

Table 16: Left-Turn Deceleration Lane Storage Lengths ................................................................. 51 

Table 17: 2022 Total Traffic Intersection Levels of Service .............................................................. 57 

Table 18: 2025 Total Traffic Intersection Levels of Service .............................................................. 58 

Table 19: 2030 Total Traffic Intersection Levels of Service .............................................................. 59 

Table 20: 2035 Total Traffic Intersection Levels of Service .............................................................. 60 

Table 21: Total Traffic Volumes without Construction of Sonoran Desert Drive ........................... 61

 

 

 
 
 
 
 
 
 
 
 
 
 



 

 
            iv 

FIGURES 
 
Figure 1: Vicinity Map ........................................................................................................................... 9 

Figure 2: Aerial View ........................................................................................................................... 10 

Figure 3: Site Plan ............................................................................................................................... 11 

Figure 4: Existing Geometry – Year 2018 .......................................................................................... 20 

Figure 5: Existing Traffic – Year 2019 ................................................................................................ 22 

Figure 6: Site Generated Traffic and Trip Distribution – Phase I..................................................... 28 

Figure 7: Site Generated Traffic and Trip Distribution – Phases I and II ........................................ 29 

Figure 8: Site Generated Traffic and Trip Distribution – Phases I, II, and III................................... 30 

Figure 9: Background Traffic – Year 2022 ......................................................................................... 32 

Figure 10: Background Traffic – Year 2025 ....................................................................................... 33 

Figure 11: Background Traffic – Year 2030 ....................................................................................... 34 

Figure 12: Background Traffic – Year 2035 ....................................................................................... 35 

Figure 13: Total Traffic – Year 2022 ................................................................................................... 37 

Figure 14: Total Traffic – Year 2025 ................................................................................................... 38 

Figure 15: Total Traffic – Year 2030 ................................................................................................... 39 

Figure 16: Total Traffic – Year 2035 ................................................................................................... 40 

Figure 17: Cave Creek Road/Sonoran Desert Drive Intersection Recommendations ................... 48 

Figure 18: Recommendation for MacEwen 480 Frontage on Sonoran Desert Drive .................... 55

 
 

APPENDICES 

Traffic Data   Appendix A 
Capacity Analyses  Appendix B 
Traffic Signal Warrant Analyses  Appendix C 
City Comments and Responses  Appendix D 
 
 
 



 

1                1 

1.0  EXECUTIVE SUMMARY 
Taylor Morrison retained United Civil Group to prepare a traffic impact study for the 
proposed MacEwen 480 development in Phoenix, Arizona.  The MacEwen 480 
encompasses approximately 473 acres and is located south of Sonoran Desert Drive 
between the 16th Street and 24th Street alignments.  Planned as a master-planned 
single-family residential community, MacEwen 480 will include a maximum of 1,420 
single-family dwelling units. The initial phase of development, referred to as Phase I, 
consists of approximately 238 homes that will be occupied by 2022.  Phases II and III 
will follow with the construction of 504 and 678 additional homes, respectively, in years 
2025 and 2030.  The MacEwen 480 Traffic Impact Study also analyzes 2035 traffic 
conditions as the final horizon year (5 years after full build out of the development).  

1.1 Scope of the MacEwen 480 Traffic Impact Study 

The scope of the traffic impact study, as coordinated with the City of Phoenix, includes 
the evaluation of existing, future background, and future total traffic conditions for the 
roadways and intersections within the study area, as well as, the proposed MacEwen 
480 access driveways along Sonoran Desert Drive.  A review of the existing conditions 
includes the analysis of the 2018 collected traffic volumes with the existing roadway 
and intersection geometry.  The future background traffic conditions analyze horizon 
years 2022, 2025, 2030 and 2035 by incrementally increasing the traffic volumes within 
the study area (excluding the traffic from MacEwen480) using the existing roadway and 
intersection geometry. This analysis was conducted as a baseline in which to compare 
future traffic volumes and infrastructure recommendations. Lastly, the future total traffic 
conditions (including the traffic from MacEwen 480) analysis examines the horizon year 
traffic volumes with the site proposed geometric roadway and intersection 
improvements.  Therefore, the total traffic analysis demonstrates how the proposed 
improvements accommodate traffic growth within the study area.  
 
The study area for this traffic impact study (multi-phase development) was determined 
by the City of Phoenix Street Transportation Department as per the City of Phoenix 
Street Planning and Design Guidelines dated December 2009.  The study area spans 
the Sonoran Desert Drive/Dove Valley Road Corridor from Cave Creek Road to the 
east, through the Sonoran Foothills community both north and south of Sonoran Desert 
Drive to North Valley Parkway to the west. 

1.2  Projected Traffic Volumes   

1.2.1 Future Background Traffic Conditions and Findings 

Future background traffic is defined as increased traffic volumes on the surrounding 
roadway network within the study area without the proposed development. The growth 
rate assumptions and resulting future background traffic volumes along Sonoran Desert 
Drive for 2022, 2025, 2030 and 2035 were determined after multiple meetings with 
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Arizona State Land, City of Phoenix Planning and Development and Street 
Transportation Departments, and the MacEwen 480 development team.  The final 
growth rate assumptions, derived separate from this traffic impact study, were based 
upon anticipated regional growth within the study area and included  projected 
absorption rates (number of anticipated homes sales per month within the study area) 
through the horizon year of the study.  In addition to the maximum of 1,420 dwelling 
units to be developed within MacEwen 480, regional growth is expected to contribute 
an additional 5,251single-family dwelling units within the study area by the horizon year 
of 2035. The final growth rate assumptions used in this traffic impact study were 
agreed upon by the City of Phoenix staff in February 2019. 
 

1.2.2 MacEwen 480 Site Traffic 

Site traffic, based on 100% occupancy for each phase of development, equates to the 
total number of trips generated by MacEwen 480 distributed onto the roadway 
network. Based on the data calculated from the ITE Trip Generation Manual, 
MacEwen480 is expected to generate approximately 2,309 daily trips with 174 
occurring during the morning peak hour and 234 occurring in the evening peak hour 
by 2022.  When MacEwen 480 is built out and occupied (2030), a total of 12,962 daily 
trips are expected with approximately 1,023 occurring in the morning and 1,352 in the 
evening. These trips were then distributed onto the roadway network based on 
regional employment and retail centers. The distribution percentages were assumed to 
be 60 percent to the east and 40 percent to the west of MacEwen 480. 

1.2.3 Future Total Traffic Conditions and Findings 

Future total traffic conditions (including phased MacEwen 480 site traffic) are 
considered the characterization of the surrounding transportation system within the 
study area.  As part of the traffic impact study, future total traffic volumes within the 
study area were evaluated for the 2022, 2025, 2030 and 2035 horizon years.  This 
evaluation is used to determine roadway and intersection geometric improvements 
needed as a result of the proposed development. 

1.3  Recommended Improvements 

1.3.1 Existing Traffic Conditions 

The existing traffic conditions and circulation patterns within the study area highlight 
the role that Sonoran Desert Drive plays as an important regional transportation 
corridor, providing a connection and alternate route from Interstate 17 to the Loop 101 
(via Cave Creek Road).  In its current configuration with limited access and alternating 
passing lanes, Sonoran Desert Drive has an estimated capacity of 25,200 vehicles per 
day and currently operates at approximately one-third of that capacity.  West of the 
Sonoran Desert Drive transition on Dove Valley Road to approximately 1000 feet west 
of Paloma Parkway, the capacity is reduced from 25,200 vehicles per day to 20,000 
vehicles per day due to the change in characteristics of the roadway including: a 
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reduced posted speed limit, stop controlled accesses that create side friction from 
vehicles turning onto and off of Dove Valley Road, the elimination of the passing lanes 
and the raised medians. The capacity then increases on Dove Valley Road west along 
the four lane arterial cross-section to 40,000 vehicles per day. 
 
Constraints exist on the eastern portion of Sonoran Desert Drive near the intersection 
of Sonoran Desert Drive/Cave Creek Road due to the existing raised medians.  
Currently, some eastbound drivers wanting to make a left turn are unable to transition 
into the exclusive left turn lane because they are blocked by the high volume of 
eastbound vehicles queued to make a right turn onto Cave Creek Road.  The analyses 
completed as part of this report show that intersection improvements are needed, 
under existing conditions, to increase capacity and storage at the intersection of Cave 
Creek Road/Sonoran Desert Drive.  Specific near-term intersection improvements are 
recommended to address these existing capacity constraints and provide relief as 
traffic volumes continue to grow. 
 
Cave Creek Road and Sonoran Desert Drive.  The recommended improvements 
include adding dual northbound left-turn lanes from Cave Creek Road onto Sonoran 
Desert Drive and dual eastbound right-turn lanes from Sonoran Desert Drive onto Cave 
Creek Road. This can be accomplished by removing approximately 1,200 feet of 
existing medians and repaving/restriping the west leg of Sonoran Desert Drive as two 
eastbound right-turn lanes, one eastbound left-turn lane and two westbound receiving 
lanes.  The two westbound receiving lanes will transition to one lane approximately 500 
feet west of Cave Creek Road. These improvements are anticipated to remain within 
the existing Sonoran Desert Drive footprint at the intersection with minimal impacts to 
the surrounding area. Ultimately, these improvements will be supplemented with the 
expansion of Sonoran Desert Drive to its six-lane parkway configuration. 

1.3.2 Future Background Traffic Conditions 

The future background traffic conditions and analyses show that regional infrastructure 
improvements are needed to support continued traffic growth within the area.  Without 
MacEwen 480, future background traffic is anticipated to grow by 340 percent west of 
MacEwen 480 and 210 percent east of MacEwen 480 by year 2035.  This increase in 
the future background traffic is anticipated to exceed the current capacity of Sonoran 
Desert Drive. 
 
Consistent with the recommendations in this traffic impact study, certain regional 
infrastructure projects are expected as part of the City’s future plans to provide for a 
more robust roadway network within the study area.  This expanded roadway network 
is necessary; to accommodate projected future traffic growth and regional 
development.  In evaluating these potential future improvements, the MacEwen 480 
traffic impact study referenced the City of Phoenix 2015 General Plan Street 
Classification Map, the Sonoran Parkway Corridor Report prepared by Kirkham Michael 
in July 2003 and the Pre-Final Alignment Study: Sonoran Desert Drive Paloma Parkway 
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to Dove Valley Road prepared by Ty-Lin dated September 2013. Three regional 
roadway projects include the construction of Sonoran Desert Drive from North Valley 
Parkway identified in these documents include the construction of the southern leg of 
Sonoran Desert Drive from Paloma Parkway to the Dove Valley Road/Sonoran Desert 
Drive transition; the widening of Cave Creek Road both north and south of the Sonoran 
Desert Drive intersection; and the expansion of Sonoran Desert Drive to its ultimate six-
lane parkway configuration from Cave Creek Road to the Dove Valley Road transition. 
 
Sonoran Desert Drive.  Of these future improvements, construction of the next phase 
of Sonoran Desert Drive from Paloma Parkway to the Dove Valley Road transition is the 
most likely to occur within the next ten years and will have a significant impact on traffic 
patterns and congestion in the region.  Today, Sonoran Desert Drive is the primary 
roadway that provides access to MacEwen 480 and the State Trust Lane parcels that 
represent areas of future regional growth within the study area.  The Sonoran Desert 
Drive corridor has been planned and designated as a regional roadway corridor since 
1987 and is intended to function as an east-west regional connector between Interstate 
17 and northeast Phoenix.  The current plans and alignment for Sonoran Desert Drive 
were approved by the City on the 2003 Kirkham Michael report and the 2011 Ty-Lin 
report noted above. 
 
The existing Sonoran Desert Drive roadway was completed in 2013 and includes one 
lane in each direction, with alternative passing lanes from Cave Creek Road to the 
existing Dove Valley Road transition.  As noted above, ultimately, Sonoran Desert Drive 
is planned to be expanded to a six-lane parkway from Cave Creek Road to just west of 
the Apache Wash trailhead entrance with a new southern leg of Sonoran Desert Drive 
extending west to Paloma Parkway (ultimately connecting to Loop 303 at Interstate 17).  
This southern leg of Sonoran Desert Drive will be developed as a six-lane arterial 
roadway and is intended to be the primary corridor for regional traffic.  Dove Valley 
Road will remain as a four-lane minor arterial roadway. 
 
Cave Creek Road. As per the City of Phoenix 2015 General Plan Street Classification 
Map, Cave Creek Road will ultimately be widened to a six-lane major arterial. This 
widening effort will allow for additional capacity through the Cave Creek Road and 
Sonoran Desert Drive intersection, which may be required to sustain the future 
background traffic volumes by year 2035.  

1.3.3 Future Total Traffic Conditions 

With the development of Phase I, two collector roadways will be constructed on 
Sonoran Desert Drive to access the MacEwen 480 property.  The primary collector 
roadway, at the approximate mid-point of the MacEwen 480 property, will be 
constructed to allow full access in and out of the community.    The secondary collector 
roadway, at the western MacEwen 480 boundary, will be constructed to provide left-
in/right-in/right-out access to the property.  The secondary collector roadway will link 
Sonoran Desert Drive to the primary collector roadway and provide an alternative 
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means of ingress and egress to the community.  As such, dedicated left-turn lanes for 
westbound traffic and exclusive right-turn lanes for eastbound traffic on Sonoran Desert 
Drive are recommended at both accesses.  In order to accommodate MacEwen 480 
access, Sonoran Desert Drive will be widened 18 feet along the MacEwen 480 frontage 
and restriped to provide two through lanes in each direction with a painted median 
which transitions into the exclusive turn lanes.  
 
The new primary two-lane divided collector roadway should be designed to provide 
access to the local roadways within the MacEwen 480 community.  Full access 
movements along the primary collector roadway should be spaced at approximate 660 
foot spacing where possible, with the minimum spacing being 300 feet.   
 
The new secondary collector roadway should be designed with one lane in each 
direction and a two-way left-turn lane.  The two-way left-turn lane will allow for full 
turning movements along the secondary collector.  Local road and driveway spacing 
along the secondary collector roadway should be planned to allow for adequate 
distance and visibility per the City of Phoenix Design Guidelines.  
 
 
Based on the projected future total traffic volumes, a new traffic signal is anticipated to 
be warranted at Sonoran Desert Drive and the primary collector roadway by year 2025.  
However, prior to installation of a signal, actual traffic volumes should be collected and 
a traffic signal study should be performed to confirm signal warrants are met.  
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2.0 INTRODUCTION 
This report documents a traffic impact study (“MacEwen TIS”) performed for the 
proposed MacEwen 480 development located south of Sonoran Desert Drive between 
the 16th Street and 24th Street alignments in Phoenix, Arizona (“MacEwen 480”). The 
MacEwen 480 site is approximately 473 acres in size and is planned to be accessed by 
two collector roadways located on Sonoran Desert Drive.  MacEwen 480 is planned to 
consist of a maximum of 1,420 single-family homes, which will be constructed in three 
phases with planned full build-out by year 2030.   
 
The MacEwen TIS has been performed in general accordance with the requirements 
established by the City of Phoenix, as well as locally accepted standards and industry 
practice to determine the impacts of MacEwen 480 as well as projected regional 
growth on the surrounding street network.  Requirements for the MacEwen 480 TIS 
were set forth by the City of Phoenix Street Planning and Design Guidelines (“City 
Guidelines”).  Based on the City Guidelines; MacEwen 480 will be analyzed as a Multi-
Phase Development with peak hour trips estimated to be greater than 1,000 vehicles 
per hour.  Therefore, the study horizon years for MacEwen 480 will include: year 2022 
with the completion of Phase I, year 2025 with the completion of Phases I plus II, and 
year 2030 at full build-out.   Year 2035 is also analyzed to identify traffic impacts five 
years after full build-out of MacEwen 480.   
 
The goal of the MacEwen TIS was to develop a comprehensive traffic impact study to 
guide transportation planning and construction by: 
 

Providing reliable guidance on short and mid-range planning of site accesses, 
recommending off-site improvements needed to permit the street system to 
satisfactorily accommodate site and non-site traffic, and interfacing between the 
on-site circulation and the off-site traffic, and 
Assisting the developer and property owners in making critical land use site 
planning decisions regarding traffic and transportation aspects. 
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3.0   PROPOSED DEVELOPMENT 

3.1 Site Location 

The MacEwen 480 residential development is planned for the approximate 473 acre 
property located south of Sonoran Desert Drive between the 16th Street and 24th Street 
alignments in Phoenix, Arizona.    FFigures 1 and 2 present the location of MacEwen 
480 within the context of the immediate area and its location within the City of 
Phoenix.  

3.2 Land Use and Intensity   

MacEwen 480 is a master-planned residential community planned to consist of a 
maximum of 1,420 single-family dwelling units.  MacEwen 480 will be constructed in 
three phases with planned full build-out by year 2030.  MacEwen 480 will have two 
collector roadway access points on Sonoran Desert Drive.  The conceptual layout of the 
development is illustrated in FFigure 3. Table 1 shows the number of residential units 
projected as part of each phase of development for MacEwen 480. 

Table 1:  Development Unit Site Data 

Development 
Unit 

Gross Acres Proposed Land Use 
Projected 

Number of 
Units 

A 148.2 Single-family Detached Housing and Amenity Area 238
B 164.8 Single-family Detached Housing 504
C 160.3 Single-family Detached Housing 678

Total 473.3 Single-family Detached Housing 1,420
Source: Taylor Morrison 2019 

3.3 Phasing and Timing 

MacEwen 480 is planned to be developed in three phases with an initial opening in 
year 2022.  The assumed build-out years for each phase are as follows: 
 
 Phase I: 2022 – Development Unit A (238 single-family residential homes) 
 Phase II: 2025 – Development Unit B (504 single-family residential homes) 
 Phase III: 2030 – Development Unit C (678 single-family residential homes) 
 
Per the City Guidelines and through discussions the City of Phoenix Street 
Transportation staff, year 2035, five years after full buildout was also analyzed. 

3.4 Site Accessibility 

The MacEwen 480 access points utilized as part of the trip assignment and analysis on 
this study are shown on Figure 3.  On Sonoran Desert Drive, the site is planned to have 
one primary full movement access point bisecting Development Unit C at the 
approximate mid-point of the MacEwen 480 property frontage and one left-in/right-
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in/right out secondary access point west of Development Unit C at the western 
property boundary of MacEwen 480.  The primary and secondary access points are 
spaced approximately one-quarter mile apart on Sonoran Desert Drive. Additional 
information related to the site accessibility is provided in Section 8.4.  
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4.0   STUDY AREA  
Based on density, phasing, site characteristics and size (forecasted trip generation of 
MacEwen 480), MacEwen 480 falls under the study area category “Multi-Phase 
Developments” per the City Guidelines.  The study area was defined according to 
these guidelines, and based on information and discussions with the City of Phoenix 
Street Transportation Department.  

4.1 Study Area 

For MacEwen 480, the study area includes all access drives and signalized or 
potentially signalized intersections on Sonoran Desert Drive and Dove Valley Road 
from Cave Creek Road to North Valley Parkway.  Specifically, the intersections are 
defined as: 
 

Cave Creek Road/Sonoran Desert Drive 
7th Street/Dove Valley Road 
Paloma Parkway/Dove Valley Road 
North Valley Parkway/Dove Valley Road 

 
Figure 1 shows the approximate study area for the MacEwen TIS. 

4.2 Existing Land Uses within the Study Area 

The study area for the proposed development is within Section 22 of Township 5 
North, Range 3 East, and Section 22 of Township 5North, Range 3 East in Phoenix, 
Arizona.  Within the study area, MacEwen 480 is more specifically located, south of 
Sonoran Desert Drive between the 16th Street and 24th Street alignments.   
 
The following describes the current land uses within the study area surrounding 
MacEwen 480. 
 
SUBJECT SITE:  undeveloped desert land   
NORTH:  Sonoran Desert Drive followed by the Phoenix Sonoran Preserve 
SOUTH:  Phoenix Sonoran Preserve and Maricopa County Flood Control District 
EAST:  State Land 
WEST:  State Land, Phoenix Sonoran Preserve and Maricopa County Flood Control 
District  

4.3 Anticipated Future Development and Planned Improvements 

Future development is anticipated within the study area.  Multiple residential 
developments are planned within the Sonoran Foothills master planned community, 
located approximately three miles west of MacEwen 480.  The aforementioned Paloma 
Parkway/Dove Valley Road and North Valley Parkway/Dove Valley Road intersections 
are located near the Sonoran Foothills community.  Additionally, approximately 5,000 
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acres of State Land located east and west of MacEwen 480 along Sonoran Desert Drive 
are planned for future development, including single-family and multi-family housing, 
with the State Land near the intersection of Sonoran Desert Drive/Cave Creek Road 
planned for residential and commercial uses.  The City of Phoenix, based on data from 
Maricopa Association of Governments, established growth estimates for the larger 
regional area surrounding MacEwen 480.  The City’s current estimates project that 
approximately 5,250 single-family dwelling units, in addition to MacEwen 480, will be 
developed on 1,980 acres in the study area by year 2035.  These growth projections 
are factored in the background traffic assumptions for the MacEwen TIS discussed in 
more detail in Section 7 below. 
 
Based on information provided in the City of Phoenix Transportation 2050 Plan, the 
Sonoran Desert Drive Corridor Report and the Sonoran Desert Drive Pre-Final 
Alignment Study, Sonoran Desert Drive will be widened in the future to a parkway 
cross-section with major intersection improvements along the corridor from Dove 
Valley Road to Cave Creek Road.   A new segment of Sonoran Desert Drive (along the 
Lone Mountain Road alignment) is planned to continue south and west of Dove Valley 
Road to Paloma Parkway (and continue to the Interchange of Interstate 17 and Loop 
303).  This southern segment of Sonoran Desert Drive is intended to carry a significant 
percentage of the regional traffic.  At full buildout, Sonoran Desert Drive will be a six 
lane parkway with a 150 foot (typical) median from Cave Creek Road to Dove Valley 
Road.  The southern segment of Sonoran Desert Drive, from Dove Valley Road to 
Paloma Parkway, will be developed as a six lane major arterial. 
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5.0   LEVEL OF SERVICE METHODOLOGY 
The roadway system’s ability to accommodate traffic demand is typically limited by the 
capacity.  The level of service (LOS) concept is used in traffic engineering to describe 
the degree of delay a driver can expect.  The concept defines a near-capacity 
condition as LOS E while a free flow condition under which a driver would experience 
minimal delay is defined as LOS A.   

5.1 Roadway Level of Service 

The analysis of roadway segment level of service is based on the number of lanes, the 
functional classification of the roadway, maximum desired level of service capacity, 
roadway geometrics and existing or forecasted average daily traffic volumes.  The City 
of Phoenix Street Planning and Design Guidelines dated December 2009, Chapter 2 
provides traffic volumes given the various street classifications.  TTable 2 presents the 
street classification values.  For arterial roadways evaluated within the MacEwen TIS, 
the capacity was assumed to be approximately 10,000 vehicles per day per lane. 

Table 2:  Average Daily Traffic Volumes by Street Classification 

Street Classification Typical Average Daily Traffic (ADT) 
Freeway/Expressway Over 50,000 
Major Arterial 30,000 to 60,000 
Arterial 15,000 to 50,000 
Collector 5,000 to 30,000 
Minor/Residential Collector 1,000 to 8,000 

Local Under 1,000 with single-family homes, 2,000 with more 
dense development 

Source: City of Phoenix Street Planning and Design Guidelines 
 
Because Sonoran Desert Drive operates as a parkway/highway with limited access and 
alternative passing lanes throughout the corridor, HIGHPLAN 2012, LOS planning 
software, was used to determine the capacity along the corridor.  For two-lane 
uninterrupted flows, HIGHPLAN uses the maximum service flow rate based on area 
type and free flow speed for the facility.   TTable 3 presents the calculated capacity for 
Sonoran Desert Drive based on inputs such as, number of through lanes, posted 
speed, passing lanes, percent heavy vehicles and class.   

Table 3:  Estimated Capacity for Sonoran Desert Drive 

Lanes Average Daily Traffic Capacity 
2 25,200
4 48,500
6 72,200

8 96,900 
Source: HIGHPLAN 2012 Conceptual Planning Analysis 



 

15                15 

5.2 Intersection Level of Service 

Intersection capacity analysis is a principal tool used in traffic engineering. Operation is 
characterized according to the amount of delay at an intersection approach and 
quantified into a level of service (“LOS”). The intersection LOS was determined using 
the methodologies presented in the Transportation Research Board’s Highway 
Capacity Manual (“HCM”).  The LOS grades quantify and categorize a driver’s 
discomfort, frustration, fuel consumption, and travel times experienced as a result of 
intersection control and the resulting traffic queuing.  Per the HCM, the signalized and 
unsignalized (all-way stop controlled or two-way stop controlled intersection) delay and 
associated LOS is presented in TTable 4.  City of Phoenix guidelines strive to obtain a 
level of service D or better for both signalized and unsignalized intersection overall 
operations.  Intersections having a LOS E or LOS F may warrant improvements or traffic 
reductions.  

Table 4:  Intersection Levels of Service and Delay 

Level of Service Description Signalized Delay 
(Sec/Veh) 

Unsignalized 
Delay (Sec/Veh) 

A 

Minimal control delay, traffic 
operates at primary free flow 
conditions, unimpeded 
movement within traffic stream 

< 10 < 10 

B 

Minor control delay at signalized 
intersections, traffic operates at a 
fairly unimpeded level with 
slightly restricted movement 
within traffic stream 

> 10 and < 20 > 10 and < 15 

C 

Moderate control delay, 
movement within traffic stream 
more restricted than LOS B, 
formation of queues contributes 
to lower average travel speeds 

> 20 and < 35 > 15 and < 25 

D 

Considerable control delay that 
may be substantially increased by 
small increases in flow, average 
travel speeds continue to 
decrease. 

> 35 and < 55 > 25 and < 35 

E 
High control delay, average travel 
speed no more than 22 percent 
of free flow speed 

> 55 and < 80 > 35 and < 50 

F Extremely high control  > 80 > 50 
Source: Highway Capacity Manual 2010 
 
For signalized and all-way stop controlled intersections, LOS is calculated for a 
movement (e.g. left, through, right), for the approach (e.g. northbound, southbound, 
eastbound, westbound) and for the overall intersection as a whole.   
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For two-way stop controlled intersections, LOS is calculated for a movement and for 
the approach.  However, for the overall intersection, LOS is reported as the lowest 
movement within the intersection.  This is because the majority of drivers are on the 
major roadway and do not experience delay traversing through the intersection.  The 
example below illustrates the various LOS calculations completed for intersections. 
 

 
 
Source: United Civil Group, 2019   
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6.0 EXISTING CONDITIONS 
The analysis of existing conditions includes the following items: physical characteristics, 
traffic volumes, existing condition capacity analyses for intersections, and safety of the 
roadway network.  The analysis of existing conditions provides a base against which the 
incremental traffic impacts on the Dove Valley Road/Sonoran Desert Drive corridor, 
and the corresponding intersections can be measured, due to the increase in traffic 
from regional growth and MacEwen 480.  United Civil Group conducted field 
observations to collect relevant information pertaining to the MacEwen 480 property, 
existing lane uses in the surrounding area, current traffic volumes and operational 
conditions, lane configurations and traffic controls, and other key roadway 
characteristics.  A detailed account of this information and findings are provided below. 

6.1 Roadway Characteristics 

Dove Valley Road has an east/west alignment and is classified as an Arterial per the 
City of Phoenix Street Classification Map dated March 19, 2014.  Dove Valley Road is a 
four lane section noted as C with raised medians, but tapers to a two lane section east 
of 22nd Avenue. The posted speed limit within the study area is 35 miles per hour.  
 
Sonoran Desert Drive has an east/west alignment and is classified as a Major Arterial 
per the City of Phoenix Street Classification Map dated March 19, 2014.  In addition, 
Sonoran Desert Drive is classified as cross sections Z-A and A.  Sonoran Desert Drive is 
currently a three-lane roadway with one lane in each direction and an alternating 
passing lane.  The posted speed limit within the study area is 45 miles per hour.  
 
Cave Creek Road has a north/south alignment and is classified as a Major Arterial, with 
certain segments designated as scenic, per the City of Phoenix Street Classification 
Map dated March 19, 2014.  Cave Creek Road is currently a four-lane roadway with 
two lanes in both the northbound and southbound directions separated by a raised 
median.  The posted speed limit within the study area is 50 miles per hour.  
                                      
7th Street has a north/south alignment and is considered a Collector just south of the 
Dove Valley Road. 7th Street is designed as a two lane roadway that widens at the 
intersection with Dove Valley Road to include a raised median and exclusive turn lanes. 
7th Street currently provides exclusive access to the Sonoran Gate residential 
community. The posted speed limit on 7th Street within the study area is 25 miles per 
hour. 
 
Paloma Parkway has a north/south alignment and is classified as an Arterial per the 
City of Phoenix Street Classification Map dated March 19, 2014. Paloma Parkway 
between Dove Valley Road and Bronco Butte Trail is constructed as a half street.  From 
Bronco Butte Trail south to Sonoran Desert Drive, Paloma Parkway is constructed as a 
four lane section with two lanes in both the northbound and southbound directions 
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separated by a raised median.  The posted speed limit on Paloma Parkway is 35 miles 
per hour.  
 
North Valley Parkway has a north/south alignment and is classified as a Major Arterial 
per the City of Phoenix Street Classification Map dated March 19, 2014.  To the south 
of Dove Valley Road, North Valley Parkway is currently a four-lane roadway with two 
lanes in both the northbound and southbound directions separated by a raised 
median. To the north of Dove Valley Road, North Valley Parkway is currently a six-lane 
roadway with three lanes in both the northbound and southbound directions separated 
by a raised median.  The posted speed limit is 40 miles per hour.  

Source: City of Phoenix Street Classification Map, 2014. 
 
City of Phoenix’s Street Classification Map dated March 19, 2014, for the study area is 
provided for reference. 
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6.2 Intersection Configurations 

The intersection of CCave Creek Road/Sonoran Desert Drive operates as a signalized 
intersection with protective/permissive left-turn phasing on the northbound and 
southbound approaches.  The northbound approach consists of an exclusive left-turn 
lane, two through lanes, and a bike lane.  The southbound approach consists of an 
exclusive U-turn lane, two through lanes and a bike lane.  The eastbound approach 
consists of exclusive left- and right-turn lanes with a bike lane. 
 
The intersection of 77th Street/Dove Valley Road operates as an unsignalized 
intersection with stop control on the northbound approach.  The northbound approach 
consists of exclusive right and left-turn lanes with a bike lane.  The westbound 
approach consists of an exclusive left-turn lane and a through lane.  The eastbound 
approach consists of an exclusive right-turn lane, through lane and a bike lane. 
 
The intersection of PPaloma Parkway/Dove Valley Road operates as an unsignalized 
intersection with stop control on the northbound approach.  The northbound approach 
consists of exclusive right and left-turn lanes.  The westbound approach consists of an 
exclusive left-turn lane and a through lane.  The eastbound approach consists of an 
exclusive right-turn lane and a through lane. 
 
The intersection of NNorth Valley Parkway/Dove Valley Road operates as a signalized 
intersection and is built to its ultimate configuration.  Protective/permissive left-turn 
phasing exists on the north- and southbound approaches, and protective phasing 
exists on the east-and westbound approaches.  The northbound approach consists of 
an exclusive left-turn lane, three through lanes, a bike lane and an exclusive right-turn 
lane. The southbound approach consists of an exclusive left-turn lane, three through 
lanes, a bike lane and an exclusive right-turn lane.  The westbound approach consists 
of dual-left-turn lanes, two through lanes, a bike lane and an exclusive right-turn lane.  
The eastbound approach consists of dual-left-turn lanes, three through lanes, a bike 
lane and an exclusive right-turn lane. 
 
Figure 4 graphically depicts the existing geometry of the study area’s intersections and 
roadway alignments for 2019. 
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6.3 Traffic Count Data  

Average daily traffic (“ADT”) volumes within the study area were obtained from the 
City of Phoenix Traffic Volume Map Township and Range 5N-3E and the City of 
Phoenix Street Transportation Department which are reported in TTable 5.   

Table 5:  Average Daily Traffic Volumes 

Roadway 
Northbound or 

Eastbound 
Southbound 

or Westbound 
Year 

Dove Valley Road at 16th Avenue 4,098 4,255 2018 
Cave Creek Road south of Sonoran Desert Drive 14,586 14,408 2015 
Paloma Parkway south of Sonoran Desert Drive 1,157 1,164 2015 
North Valley Parkway north of Sonoran Desert Drive 4,370 4,527 2014 

Source: City of Phoenix 
 
United Civil Group staff collected existing turning movement counts at the Study 
Intersections on Tuesday, August 14, 2018, and Wednesday, August 15, 2018, in 15-
minute intervals from 7:00am to 9:00am and from 4:00pm to 6:00pm.  A seasonal 
adjustment factor of 1/0.95 was used to account for the monthly variation because the 
traffic data was collected in the month of August. The resulting peak hour turning 
movements on each day are presented in FFigure 5.  Summary tables of the data 
collection efforts are presented in Appendix A. 
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6.4 Existing Intersection Deceleration Lane Storage 

Dedicated right-turn and left-turn lanes are provided on existing intersections within 
the study area.  TTable 6 presents the storage lengths of the existing auxiliary 
deceleration lanes as compared to the calculated queue lengths for the existing 
conditions.  The calculations below were conducted utilizing the American Association 
of State Highway and Transportation Officials (AASHTO) A Policy on Geometric Design 
of Highways and Streets. 

Table 6: Existing Deceleration Lane Storage Analysis 

Intersection Leg 
Storage Length Provided 

(Approx. Existing) (ft) 

Calculated 
Queue  Length 

(Existing 2018) (ft) 

1 
Cave Creek 
Road/Sonoran 
Desert Drive 

NB Left 300 740* 
SB U-turn 280 - 
EB Left 275 385* 
EB Right 275 400* 

2 
Dove Valley 
Road/7th Street 

WB Left 200 10 
EB Right 240 20 
NB Left 280 15 
NB Right 280 8 

3 
Paloma 
Parkway/Dove 
Valley Parkway 

WB Left 160 90 
EB Right 265 75 
NB Left 110 65 
NB Right 110 100 

4 
North Valley 
Parkway/Dove 
Valley Parkway 

WB Left 500 85 
WB Right 250 130 
EB Left 500 345 
EB Right 150 50 
NB Left 300 195 
NB Right 270 55 
SB Left 265 305* 
SB Right 265 255 

*Existing provided storage length is shorter than calculated storage length in the existing condition.   

6.5 Existing Roadway Level of Service 

One of the most important measures resulting from the roadway level of service is the 
v/c ratio; the ratio of current demand to the capacity of the facility.  Using the ADT for 
year 2018 on Sonoran Desert Drive (8,353) and the 2 lane capacity calculated for 
Sonoran Desert Drive of 25,200 the existing v/c ratio is 0.33, meaning 33 percent of 
the roadway’s capacity is used in the existing conditions. 
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6.6 Existing Intersection Level of Service 

The intersection levels of service at the Study Intersections were evaluated using the 
existing lane geometry (Figure 4) and 2018 adjusted intersection turning movement 
volumes (Figure 5).  PTV Vistro, a traffic modeling software employing the 
methodologies as presented in the Highway Capacity Manual, was utilized for the 
capacity analysis to obtain the existing conditions levels of service and average delay.  
Summaries of the PTV Vistro output calculations are included in Appendix B:  Capacity 
Analyses. 
 
The results of the existing levels of service are presented in TTable 7. In order to 
evaluate traffic conditions and reflect the responsive nature of the signal cycles, the 
signal optimized with a cycle length of 120 seconds, typical of City of Phoenix signal 
timings. 

Table 7: 2018 Existing Conditions Intersection Levels of Service 

Intersection 
Location 

NB 
LOS 

SB 
LOS 

EB 
LOS 

WB 
LOS 

Overall 
Intersection 

L T R 

To
t L T R 

To
t L T R 

To
t L T R 

To
t LOS 

Cave Creek Road/Sonoran Desert Drive - Signalized  
 NEB SWB SEB NWB  
AM Peak 
Hour 

B A - A A B B B D - D D - - - - C 

PM Peak 
Hour 

D A - B A B B B E - E E - - - - B 

7th Street/Dove Valley Road – One-Way Stop  
 NEB SWB SEB NWB  
AM Peak 
Hour 

C - C C - - - - - A A A A A - A C* 

PM Peak 
Hour 

C - A C - - - - - A A A A A - A C* 

Paloma Parkway/Dove Valley Road – One-Way Stop 
AM Peak 
Hour 

C - C C - - - - - A A A A A - A C* 

PM Peak 
Hour 

D - A C - - - - - A A A A A - A D* 

North Valley Parkway/Dove Valley Road – Signalized 
AM Peak 
Hour A A A A A A A A E D D D E E D E C 

PM Peak 
Hour A B B B A B B B E D D D E D D D C 

*LOS presented is for the worst case movement. 
 
As shown in Table 7, all of the study intersections currently operate at overall 
intersection acceptable levels of service, LOS D or better, during the morning and 
evening peak hours.   
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Even though the intersection of Cave Creek Road/Sonoran Desert Drive produces 
acceptable levels of service for most turning movements in the existing conditions, 
high turning movement volumes in the morning and evening peak hours generate 
queues that are greater than the storage provided at the intersection.  Therefore, these 
queues create backups and lead to longer observed delay times than reported in the 
analyses. 
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7.0 PROJECTED TRAFFIC 

7.1 MacEwen 480 Trip Generation 

Estimates of the traffic volumes that will be generated by MacEwen 480 were 
determined from transportation planning data taken from the Institute of 
Transportation Engineers (“ITE”) publication titled Trip Generation, 10th Edition, 2017.  
The ITE rates 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.  TTable 8 presents the forecasted weekday vehicle trip rates used for the 
MacEwen 480 development. 
 
The most similar land use code for the development was determined to be ITE Land 
Use Code (“LUC”) 210 – Single-family Detached Housing. 
 
Single-family Detached Housing – includes all single-family detached homes on 
individual lots.  A typical site surveyed is a suburban subdivision. 

Table 8:  MacEwen 480 Trip Generation  

Land Use Units Size Daily 
AM Peak PM Peak 

in out total in out total 
Phase I 
Single-Family 
Detached Housing 

Dwelling 
Units 238 2,309 43 131 174 147 87 234 

Phases II 
Single-Family 
Detached Housing 

Dwelling 
Units 

504 4,604 91 272 363 302 178 480 

Phase III 
Single-Family 
Detached Housing 

Dwelling 
Units 

678 6,049 121 365 486 402 236 638 

Total 1,420 12,962 255 768 1,023 851 501 1,352
 
Single-Family Detached Housing – ITE LUC 210 
AM Peak Hour  T = 0.71 x (Dwelling Units) + 4.80 25% entering, 75% exiting 
PM Peak Hour Ln(T) = 0.96 x Ln(Dwelling Units) + 0.20 63% entering, 37% exiting 
Daily Ln(T) = 0.92 x Ln(Dwelling Units) + 2.71 50% entering, 50% exiting 
 
On a typical weekday, after full buildout of the entire site, MacEwen 480 is forecasted 
to generate 12,962 daily trips, 1,023 trips in the morning peak hour and 1,352 trips in 
the evening peak hour. 

7.2 Trip Distribution and Assignment 

The trip distribution procedure determines the general pattern of travel for vehicle 
entering and leaving the subject site and the study area.  The assumed trip distribution 
percentages for the development are shown in TTable 9.  For a development of this 
type, these percentages are mainly based on the type of land uses of the 



 

27                27 

development, the location of the site within the City of Phoenix, and the connectivity of 
the site to the region. 
 
Because this development is residential, distribution of the home-to-work trips is 
generally based on the roadway connectivity and Maricopa Association of 
Governments (MAG) socio-economic employment data.  

Table 9: Trip Distribution 

Origin/Destination Arriving To Departing To 

Cave Creek Road south of Sonoran Desert Drive 45% 45%
Cave Creek Road north of Sonoran Desert Drive 15% 15%
Dove Valley Road west of North Valley Parkway 35% 35%
North Valley Parkway north of Dove Valley Road 3% 3%
North Valley Parkway south of Dove Valley Road 2% 2%

Total 100% 100%
 
The site-generated trips were routed in to and out of site driveways based on typical 
driver behavior.  The morning and evening peak hour site-generated traffic volumes for 
the MacEwen 480 development are shown on FFigures 6, 7 and 8 for each phase of 
development.  
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7.3 Background Traffic 

The background traffic represents the projected future traffic volumes within the study 
area, resulting from regional growth and pass-through traffic, without the traffic 
generated by MacEwen 480.  Background traffic was estimated based on land use, 
projected housing developments, and absorption rates (projected home sales/month) 
along the Sonoran Desert Drive Corridor for the horizon years, 2022, 2025, 2030, and 
2035.  The MacEwen TIS assumes that approximately 5,250 single-family dwelling 
units, in addition to those proposed within MacEwen 480, will be developed along the 
Sonoran Desert Drive corridor by year 2035.  This analysis resulted from multiple 
meeting with Arizona State Land, various departments within the City of Phoenix and 
the MacEwen development team.  The final growth rate assumptions were derived 
separate from this traffic impact study and were agreed upon by the City of Phoenix 
staff in February 2019.   
 
Figures 9 through 12 present the future background traffic, graphically for horizon 
years 2022, 2025, 2030 and 2035, respectively. 
  











 

36                36 

7.4 Total Traffic Volumes 

The total traffic for years 2022, 2025, 2030 and 2035 are presented in FFigures 13 
through 16.  The total traffic volumes are calculated by adding the traffic generated by 
MacEwen 480 to the background traffic for the corresponding year.  The total traffic 
volumes are used to determine the appropriate traffic control needs and roadway 
improvements required for each of the horizon years analyzed.   
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8.0 TRAFFIC AND IMPROVEMENT ANALYSIS 
 
The purpose of this section is to show the relationship between future background and 
total traffic operations and roadway geometrics; identify needs pertaining to traffic flow 
and safety; and identify alternatives for further consideration where applicable. 

8.1 LOS Analyses for Future Background Traffic Conditions 

The analysis of future background level of service (LOS) provides a measure of future 
background traffic conditions without roadway improvements.   The Highway Capacity 
Manual level of service methodology was used to evaluate the level of service of the 
study intersections and the Sonoran Desert Drive Corridor.  City of Phoenix guidelines 
consider an acceptable level of service as LOS D or better.   

8.1.1 Intersection LOS Analyses – Future Background 

The future projected traffic levels of service are presented in the following tables.  
Details of the level of service analyses are provided in Appendix B. 
 
The background traffic level of service analyses for years 2022, 2025, 2030 and 2035 
are provided in TTables 10 through 13. This analysis gives the baseline to compare 
geometric recommendations and/or total trips from the proposed development. 

Table 10: 2022 Background Conditions Intersection Levels of Service 

Intersection 
Location 

NB 
LOS 

SB 
LOS 

EB 
LOS 

WB 
LOS 

Overall 
Intersection 

L T R 

To
t L T R 

To
t L T R 

To
t L T R 

To
t LOS 

Cave Creek Road/Sonoran Desert Drive – Signalized  
 NEB SWB SEB NWB  
AM Peak Hour B B - B A C C C D - D D - - - - C 
PM Peak Hour E A - C A D E E E - E E - - - - D 
7th Street/Dove Valley Road – One-Way Stop  
 NEB SWB SEB NWB  
AM Peak Hour D - C D - - - - - B A A A A - A D* 
PM Peak Hour D - A D - - - - - A A A A A - A D* 
Paloma Parkway/Dove Valley Road – One-Way Stop 
AM Peak Hour E - D D - - - - - A A A B A - A E* 
PM Peak Hour F - A E - - - - - A A A A A - A F* 
North Valley Parkway/Dove Valley Road – Signalized 
AM Peak Hour A B B B A A B A E D D D E E D E C 
PM Peak Hour B B B B B B B B E C C D E D D D C 
*LOS presented is for the worst case movement. 
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As shown in Table 10, three of the study intersections operate at overall intersection 
acceptable levels of service, LOS D or better.  The forth intersection,  Paloma 
Parkway/Dove Valley Road operates at an unacceptable level of service, LOS F, in the 
evening peak hour 2022 background traffic conditions and an LOS E in the morning 
peak hour.  From the analysis it appears that the northbound left-turn movements will 
experience significant delay due to limited gaps in traffic on Dove Valley Road in the 
morning and evening peak hours. 
 
During the evening peak hour, several movements operate at an LOS E at the 
intersection of Cave Creek Road/Sonoran Desert Drive.  This is due to the volume of 
traffic and limited storage capacity for the northbound left, southbound right and 
eastbound left and right-turning movements.   
 
Some movements at the intersection of North Valley Parkway/Dove Valley Road 
operate at LOS E during the morning and evening peak hours. Both the eastbound and 
westbound left turns experience greater delay.  This may be due to the signal timing 
for the protected dual-left-turn movements.  The westbound through movement also 
begins to show signs of delay in the morning peak period.  This is due to the two-
through lane configuration and the reduced lane capacity in the westbound direction, 
west of the intersection. 

Table 11: 2025 Background Conditions Levels of Service 

Intersection 
Location 

NB 
LOS 

SB 
LOS 

EB 
LOS 

WB 
LOS 

Overall 
Intersection 

L T R 

To
t L T R 

To
t L T R 

To
t L T R 

To
t LOS 

Cave Creek Road/Sonoran Desert Drive - Signalized  
 NEB SWB SEB NWB  
AM Peak Hour D B - C A E E E D - E D - - - - D 
PM Peak Hour F A - D A F F F F - E F - - - - F 
7th Street/Dove Valley Road – One-Way Stop  
 NEB SWB SEB NWB  
AM Peak Hour F - E F - - - - - B A A A A - A F* 
PM Peak Hour F - B F - - - - - A A A A A - A F* 
Paloma Parkway/Dove Valley Road – One-Way Stop 
AM Peak Hour F - F F - - - - - A A A B A - A F 
PM Peak Hour F - B F - - - - - A A A A A - A F 
North Valley Parkway/Dove Valley Road – Signalized 
AM Peak Hour A B B B A B B B E D D D E D D D C 
PM Peak Hour B B B B B B B B E C C D E F D F E 
*LOS presented is for the worst case movement. 
 
By year 2025, Table 11 shows that all of the study intersections are predicted to 
operate at unacceptable levels of service, LOS E or worse during one or more peak 



 

43                43 

periods of the day with no geometric improvements incorporated into the analysis 
models.   
 
The intersection of North Valley Parkway/Dove Valley Road is built to its ultimate 
configuration, currently.  However, this intersection is failing due to the projection of 
2025 background traffic within the area.  Once Sonoran Desert Drive is constructed 
from Paloma Parkway to Dove Valley Road, traffic patterns will shift over to this 
roadway and alleviate congestion at the intersection of North Valley Parkway/Dove 
Valley Road.   

Table 12: 2030 Background Conditions Levels of Service 

Intersection 
Location 

NB 
LOS 

SB 
LOS 

EB 
LOS 

WB 
LOS 

Overall 
Intersection 

L T R 

To
t L T R 

To
t L T R 

To
t L T R 

To
t LOS 

Cave Creek Road/Sonoran Desert Drive - Signalized  
 NEB SWB SEB NWB  
AM Peak Hour D C - C A F F F E - F F - - - - F 
PM Peak Hour F A - F A F F F F - F F - - - - F 
7th Street/Dove Valley Road – One-Way Stop  
 NEB SWB SEB NWB  
AM Peak Hour F - F F - - - - - D A A A A - A F* 
PM Peak Hour F - B F - - - - - A A A A A - A F* 
Paloma Parkway/Dove Valley Road – One-Way Stop 
AM Peak Hour F - F F - - - - - A A A C A - A F 
PM Peak Hour F - F F - - - - - A A A A A - A F 
North Valley Parkway/Dove Valley Road – Signalized 
AM Peak Hour B C C C B B C B E D C D E D D D C 
PM Peak Hour B B B B B B B B E C C D E F D F F 
*LOS presented is for the worst case movement. 
 
As the background traffic volumes continue to increase, Table 12 illustrates that all of 
the intersections operate at unacceptable levels of service, LOS F, during one or more 
peak periods throughout the 2030 background condition year with no geometric 
improvements incorporated into the analysis model. 
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Table 13: 2035 Background Conditions Intersection Levels of Service 

Intersection 
Location 

NB 
LOS 

SB 
LOS 

EB 
LOS 

WB 
LOS 

Overall 
Intersection 

L T R 

To
t L T R 

To
t L T R 

To
t L T R 

To
t LOS 

Cave Creek Road/Sonoran Desert Drive - Signalized  
 NEB SWB SEB NWB  
AM Peak Hour E F - F A F F F F - F F - - - - F 
PM Peak Hour F F - F A F F F F - F F - - - - F 
7th Street/Dove Valley Road – One-Way Stop  
 NEB SWB SEB NWB  
AM Peak Hour F - F F - - - - - E A A A A - A F* 
PM Peak Hour F - B F - - - - - A A A A A - A F* 
Paloma Parkway/Dove Valley Road – One-Way Stop 
AM Peak Hour F - F F - - - - - A A A D A - A F 
PM Peak Hour F - B F - - - - - A A A B A - A F 
North Valley Parkway/Dove Valley Road – Signalized 
AM Peak Hour B C C C C C C C D D C D E D D D C 
PM Peak Hour B B B B B C C B E C C D E F D F F 
*LOS presented is for the worst case movement. 
 
 
As shown in Table 13, all of the intersections continue to operate at unacceptable 
levels of service, LOS F, during one or more peak periods throughout the 2035 
background condition year with no geometric improvements incorporated into the 
analysis models. 

8.1.2  Roadway LOS and Volume/Capacity Ratios – Future Background 

Average daily traffic volumes were estimated using the approved final growth rate 
projections provided by the City of Phoenix.  The background volumes for the horizon 
years are presented in TTable 14.  These volumes represent average daily traffic 
estimates without the MacEwen development. The capacity of 25,200 was used for 
Sonoran Desert Drive.  Throughout all study years, it is assumed that regionally, 
Sonoran Desert Drive remains at is current capacity and cross section configuration, 
without the construction of the southwest segment of Sonoran Desert Drive from Dove 
Valley Road to Paloma Parkway. 
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Table 14: Background Volumes  Without Construction of Sonoran Desert Drive 

Year Arriving To Volume Volume/Capacity 
Ratio  

2025 
Sonoran Desert Drive/Dove Valley Road west of MacEwen 20,900 0.82

Sonoran Desert Drive east of MacEwen 12,300 0.48
Sonoran Desert Drive near Cave Creek Road 12,300 0.48

2030 
Sonoran Desert Drive/Dove Valley Road west of MacEwen 35,900 1.42

Sonoran Desert Drive east of MacEwen 18,000 0.71
Sonoran Desert Drive near Cave Creek Road 19,200 0.76 

2035 
Sonoran Desert Drive/Dove Valley Road west of MacEwen 39,200 1.55 

Sonoran Desert Drive east of MacEwen 21,000 0.83 
Sonoran Desert Drive near Cave Creek Road 27,600 1.09 

 
Based on Transportation Research Board’s Highway Capacity Manual, a LOS D is 
defined for a two lane highway segment with level terrain and with 40% No Passing 
Zones as 0.6 and an LOS of E is defined as 1.0. 
 
If growth within the Sonoran Desert Drive Corridor materializes as projected, Sonoran 
Desert Drive/Dove Valley Road will operate at unacceptable LOS west of MacEwen by 
year 2025 and along the entire corridor by year 2030. 

8.2  Roadway and Capacity Improvements Within the Study Area 

Using the future background LOS analyses as a guide, roadway and capacity 
improvements within the study area are considered.  The following analyses are 
conducted in order to address identified capacity constraints along the roadway 
segments and intersections within the study area. 

8.2.1 Sonoran Desert Drive from Paloma Parkway to Dove Valley Road 

In 2013, the City of Phoenix commissioned Ty-Lin to prepare the Pre-Final Alignment 
Study of Sonoran Desert Drive from Paloma Parkway to Dove Valley Road. This 
southwestern segment of Sonoran Desert Drive is intended to provide relief for the 
Dove Valley Road Corridor and is intended to be a primary regional transportation 
connection providing access to Interstate 17 and the Loop 303 interchange. The 
primary purpose of the report was to establish a recommended alternative for the 
geometric design and alignment of a new 6-lane major arterial road along Sonoran 
Desert Drive between Paloma Parkway and Dove Valley Road.  The Ty-Lin study serves 
as a guide for future development in the area and ensures that this major arterial is 
constructed per City of Phoenix standards and requirements.  When constructed, this 
major arterial will allow traffic to reroute from Dove Valley Road and will tie into 
Interstate 17 and Loop 303, providing regional connectivity within the area. 
 
The background traffic analysis completed as part of the MacEwen TIS and summarized 
in Table 14 shots that, without the development of MacEwen 480, Dove Valley Road 
west of the MacEwen 480 property will exceed its capacity by 2030 as a result of 
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regional growth.  Once this segment of Sonoran Desert Drive is constructed west of 
Dove Valley Road, traffic projections show that approximately 26,800 vehicles per day 
are expected by year 2035 along this segment, (Ty-Lin Sonoran Desert Drive Alignment 
Study Table 7-1) thus returning Dove Valley Road to an acceptable level of service.  
Construction of Sonoran Desert Drive west of Dove Valley Road is a significant 
component of the City’s planned regional transportation network and is required to 
alleviate congestion caused by regional growth and an increase in pass through traffic. 

8.2.2 Sonoran Desert Drive east of Dove Valley Road 

Sonoran Desert Drive, east of Dove Valley Road, has a current width of approximately 
48 feet measured edge of pavement to edge of pavement and includes one lane in 
cash direction as well as an alternating passing lane.  The City of Phoenix long term 
plan is to reclassify Sonoran Desert Drive to a parkway corridor.  In anticipation of this, 
300 feet of right of way is reserved for this corridor along the MacEwen 480 property 
boundary.  The ultimate cross section of the parkway corridor is shown below, which 
illustrates a 150 foot wide median with three lanes of travel and a bike lane in each 
direction. 

 
Source: DRAFT Sonoran Parkway Corridor Report prepared by Kirkham Michael July 2003 
 
Because of the complexities in constructing the full parkway corridor from Cave Creek 
Road to Dove Valley Road, it is assumed for the purposes of the MacEwen 480 TIS that 
Sonoran Desert Drive will be widened as part of a single, City-initiated construction 
project, will not be constructed in segments as development occurs along the corridor.  
In addition, it is assumed that Sonoran Desert Drive will be widened to its ultimate 
configuration after MacEwen 480 is built-out.    

8.3 Cave Creek Road/Sonoran Desert Drive Intersection Improvements 

The intersection of Cave Creek Road/Sonoran Desert Drive shows an acceptable LOS 
in the morning and evening peak hours for the overall intersection in the existing 
conditions.  However, specific movements are producing undesirable LOS, specifically 
the northbound left-turn movement and the eastbound right- and left-turn movements.  
In addition, the storage for these same turning movements is confined by existing 
medians.   Therefore, as queues spill into the travel way, this creates undue delay and 
unnecessary backups which lead to longer observed delay times than reported in the 
analyses.  Moreover, regional projected growth in the area only exacerbates the 
congestion and queue lengths as shown in the continued deterioration of LOS in the 
background horizon years.   
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In order to mitigate the existing traffic impacts at the intersection, improvements are 
recommended to address the existing capacity constraints.  These improvements 
include removing approximately 1,200 feet of existing medians and repaving/restriping 
the west leg of Sonoran Desert Drive as two eastbound right-turn lanes, one eastbound 
left-turn lane and two westbound receiving lanes.  The two westbound receiving lanes 
will transition to one lane approximately 500 feet west of Cave Creek Road.  These 
improvements are anticipated to remain within the existing Sonoran Desert Drive 
footprint at the intersection with minimal impacts to the surrounding area. 
 
Figure 17 presents the recommendations for intersection improvements at Cave Creek 
Road/Sonoran Desert Drive.  

8.4 Accessibility to MacEwen 480 

Access to MacEwen 480 via Sonoran Desert Drive is limited to a primary collector 
(“Access A”) and a secondary collector (“Access B”). The primary full access and the 
secondary left-in/right-in/right-out access are spaced approximately one-quarter mile 
apart on Sonoran Desert Drive.  
 
Accessibility to the majority of the residential parcels will be provided via Access A, 
which is planned to meander through the MacEwen 480 property.  Full and restricted 
turning movement access is planned along the interior collector road; however, specific 
access points are unknown at this time.  Therefore, site access intersections along 
Access A should generally be spaced a minimum of 300 feet apart.  Due to its design 
and location of the MacEwen 480 property, Access A will only accommodate MacEwen 
480 traffic with a projected average daily traffic volume of approximately 13,000 
vehicles.  Therefore, a two lane roadway with raised medians, and exclusive left-turn 
lanes is sufficient to handle the projected traffic on Access A. 
 
A secondary collector road, Access B, is planned that ties into Access A approximately 
one-quarter mile south of Sonoran Desert Drive. It is not anticipated that this roadway 
will carry a significant amount of traffic and therefore will be designed as a minor 
collector into the development.  The purpose Access B is to provide additional 
accessibility and secondary access to the community.  Access B should be designed 
with left-in/right-in/right-out access only at Sonoran Desert Drive. 
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8.5 Site Access Turn Lane Analysis 

Per Section 3.12 Right-Turn and Left-Turn Lanes from City of Phoenix’s Street Planning 
and Design Guidelines, right- and left-turn lanes provide a deceleration lane for 
vehicles turning into large traffic generators or at intersections with high right and/or 
left-turn demand in order to reduce delay for through vehicles as well as minimize rear-
end collisions.  Based on the guidelines, right and left-turn deceleration lanes are 
considered on a case by case basis.   

8.5.1 Right-Turn Deceleration Lanes 

Based on projected right-turn volumes at the site accesses, right-turn deceleration 
lanes are recommended at both Access A and Access B along with the development of 
Phase I.   

8.5.2 Right-Turn Deceleration Lane Storage Length 

AASHTO’s A Policy on Geometric Design of Highways and Streets was utilized in 
calculating the storage lengths required for the right-turn deceleration lanes at the site 
accesses.   
 
The storage lengths according to AASHTO use the following formulas: 
 
For unsignalized conditions, the deceleration lane storage length is calculated by 
taking the average number of turning vehicles during a 2 minute interval in the peak 
hour and multiplying by 25 feet for a typical length of a vehicle.   
 
For signalized conditions: 
 
Right-turn storage length  = (1-G/C)VKL(1+p)/Nc 
 V = peak 15 min flow rate expressed in vehicles per hour (vph) 
 K = Queue factor: Use 1.5 for Right on Red and 2 for No Right on Red 
 L = 25 typical length of a passenger vehicle 
 p= percentages of trucks or buses (2% assumed for this analysis) 
 C = Cycle Length in seconds 
 G = Green time in seconds 

Nc=number of cycles per hour =3600/C 
 C = 120 sec and G = 60 seconds so Nc = 30 and G/C = 0.5. 
 
Based on the City Guidelines, a typical storage length is 100 feet while the maximum 
storage length is 250 feet.  If the calculated storage length fell below the typical 100 
foot storage length, the recommended storage length was rounded up to 100 feet.  
Typical taper lengths for the City of Phoenix are 150 feet curb tapers. The 
recommended right-turn lane storage and taper lengths for Phase I and after full build-
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out of MacEwen 480 are presented in TTable 15 below.  Based on geometric 
constraints at the site accesses, a taper of 90 feet is recommended. 

Table 15: Right-Turn Deceleration Lane Storage Lengths 

Location Existing 
Storage Length 

(feet) 
Turn Volume 

Recommended 
Storage (feet) 

Taper 
(feet) On At 

Full Build Out - 2030 

Sonoran Desert 
Drive 

Access A - EB Right: 102 100 90 

Sonoran Desert 
Drive Access B - EB Right: 239 200 90 

 

8.4.3 Left-Turn Deceleration Lane 

Based on projected left-turn volumes at Access A, left-turn deceleration lanes are 
recommended at Access A.   

8.4.4 Left-Turn Deceleration Lane Storage Length 

AASHTO’s A Policy on Geometric Design of Highways and Streets was utilized in 
calculating the storage lengths required for the left-turn deceleration lanes at the site 
accesses.   
 
Left-turn storage length  = VKL(1+p)/Nc 
 V = peak 15 min flow rate expressed in vehicles per hour (vph) 
 K = Queue factor (constant between 1.5 and 2 - for periodic heavy demand) 
 L = 25 typical length of a passenger vehicle 
 p= percentages of trucks or buses (2% assumed for this analysis) 
 C = Cycle Length in seconds 
 Nc=number of cycles per hour =3600/C 
 C = 120 sec so Nc = 30 
 
City Guidelines state that a typical exclusive left-turn storage length is 100 feet while 
the maximum storage length is 250 feet depending upon the roadway classification.  
Therefore, if the calculated storage length fell below the typical 100 foot storage 
length, the recommended storage length was rounded up to 100 feet.  The 
recommended left-turn lane storage and taper of the proposed development are 
presented in TTable 16 below. 
  



 

51                51 

Table 16: Left-Turn Deceleration Lane Storage Lengths 

Location 
Turn Volume 

Calculated 
Storage Length 

(feet) 

Recommended 
Storage (feet) 

Taper 
(feet) On At 

Full Build Out - 2025 

Sonoran Desert 
Drive Access A WB Left: 256 330 250 90 

Sonoran Desert 
Drive Access B WB Left: 256 215 250 90 

8.6 Traffic Signal Warrant Analysis 

The 2009 Manual on Uniform Traffic Control Devices (MUTCD) was used as the primary 
tool to determine if a traffic signal is warranted at the intersection of Sonoran Desert 
Drive/Access A as well as the off-site intersections of Paloma Parkway/Dove Valley 
Road and 7th Street/Dove Valley Road.  There are nine specific signal warrants in the 
MUTCD; however, not all warrants are applicable to this study.  The warrants used in 
this analysis include: 
 
 Warrant 1 – Eight-Hour Vehicular Volume 
 Warrant 2 – Four-Hour Vehicular Volume 
 Warrant 3 – Peak Hour 
 
Appendix C: Traffic Signal Warrant Analyses presents the results of the signal warrant 
analyses for the intersections of Sonoran Desert Drive/Access A, 7th Street/Dove Valley 
Road and Paloma Parkway/Dove Valley Road. 
 
Warrant 1 – Eight-Hour Vehicular Volume 
The Minimum Vehicular Volume, Condition A, is intended for application where the 
volume of intersecting traffic from a side street or driveway is the principal reason for 
considering installation of a traffic signal.  In this condition, the warrant would be 
satisfied when, for each of any eight hours of an average day, the traffic volumes on the 
major and minor approach is equal to or exceeds specified limits located on Table 4C-
1 Warrant 1 Eight-Hour Vehicular Volume in the MUTCD 2009. 
 
The Interruption of Continuous Traffic, Condition B, is intended for application where 
the traffic volume on a major street is so heavy that the traffic on a minor intersection 
street or driveway has excessive delay or hazard in entering or crossing the major 
street. This warrant is met when, for each of any eight hours of an average day, the 
traffic volumes on the major and minor approach is equal to or exceeds specified limits 
located on Table 4C-1 Warrant 1, Eight-Hour Vehicular Volume in the MUTCD 2009.   
 
Volume projections for the eight highest hours on an average day were determined by 
applying hourly adjustment factors calculated from the available peak hour turning 
movement count data. 
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Warrant 1 Results: 
Sonoran Desert Drive/Access A - Warrant 1 for both Condition A and Condition B is 
met by year 2025. 
Paloma Parkway/Dove Valley Road - Warrant 1 is not met throughout the 2035 horizon 
year 
7th Street/Dove Valley Road - Warrant 1 is not met throughout the 2035 horizon year. 
 
Warrant 2 – Four-Hour Vehicular Volume 
The four-hour vehicular volume signal warrant conditions are intended to be applied 
where the volume of intersecting traffic is the principal reason to consider installing a 
traffic control signal.  This warrant is satisfied when, for each of any four hours of an 
average day, plotted points representing vehicles per hour on the major street (total of 
both approaches) and the vehicles per hour on the minor street approach (one 
direction only) all fall above the appropriate curve located on Figure 4C-2 Warrant 2, 
Four-Hour Vehicular Volume in the MUTCD 2009. 
 
Warrant 2 Results:  
Sonoran Desert Drive/Access A - Warrant 2 is met by 2025 
Paloma Parkway/Dove Valley Road - Warrant 2 is met by 2025 
7th Street/Dove Valley Road -  Warrant 2 is not met throughout the 2035 horizon year 
 
Warrant 3 - Peak Hour Volume 
The peak hour volume warrants is intended for applications where there are relatively 
high volumes entering from the side street during one hour of the day.  This warrant is 
satisfied when for any peak hour of an average day, plotted points representing 
vehicles per hour on the major street (total of both approaches) and the vehicles per 
hour on the minor street approach (one direction only) all fall above the appropriate 
curve located on Figure 4C-3 Warrant 3, Peak Hour Vehicular Volume in the MUTCD 
2009.  
 
Warrant 3 Results:  
Sonoran Desert Drive/Access A - Warrant 3 is met by 2025 
Paloma Parkway/Dove Valley Road - Warrant 3 is met by 2025 
7th Street/Dove Valley Road -  Warrant 3 is not met throughout the 2035 horizon year 
   
Signal Warrant Summary 
The intersection of Sonoran Desert Drive/Access A meets signal warrants 1, 2 and 3 
with the opening of Phase II of the proposed development.  Although this intersection 
meets traffic signal warrants with the opening of Phase II, a traffic signal is not 
recommended until these warrants are reevaluated once Phase II is built out and actual 
traffic volumes can be collected at this intersection.     
 
The intersection of Paloma Parkway/Dove Valley Road meets signal warrants 2 and 3 by 
year 2025. These signal warrants are met in response to growth in background traffic 
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only, without development of MacEwen 480.  However, it should be noted that new 
residential development is proposed within the vicinity of this intersection (projected 
buildout by 2025) and increased traffic volumes are likely on Paloma Parkway, that 
were not captured in this analysis.  Therefore, this signal warrant analysis should be 
revised when known development and more accurate traffic volumes are forecast on 
Paloma Parkway.  
 
The intersection of 7th Street/Dove Valley Parkway does not meet signal warrants 1, 2 
or 3 by 2035 the horizon year of this study.  However, it should be noted that as 
background traffic increases and parcels of land are developed near this intersection, 
signal warrants could be met prior to 2035. 

8.7 Intersection Sight Distance 

Proper intersection sight distance and sight triangles shall be maintained at all 
driveways and site accesses to give drivers exiting and entering a clear view of 
conflicting traffic.  The landscape and hardscape within the sight triangles must not 
obstruct the driver’s view.  The landscape and hardscape within the sight triangles must 
not obstruct the driver’s view of the adjacent travel lanes.  The site designers shall 
follow the methodologies presented in the AASHTO Green Book to ensure adequate 
sight distance is provided. 

8.8 Sonoran Desert Drive at MacEwen 480 Frontage 

Sonoran Desert Drive will be widened to a parkway cross-section in the future.  In order 
to preserve the integrity of the natural landscape adjacent to the roadway and to 
facilitate the efficient build-out of Sonoran Desert Drive while minimizing throw away 
improvements, recommendations for improvements along the MacEwen 480 frontage 
were developed with consideration to as minimal of impact, as possible.   
 
Figure 18 presents the recommendation to add an additional 18 feet of pavement on 
the south side of Sonoran Desert Drive at the MacEwen 480 frontage.  Once 
constructed, the total width of the roadway will be 66 feet along the MacEwen 480 
frontage. This allows for two 11 foot travel lanes in the eastbound and westbound 
directions separated by a 10 foot painted median, and 5 foot bike lanes.  The taper 
length required to widen Sonoran Desert Drive to 66 feet was determined by 
multiplying the additional width added (18 feet) to the design speed of 55 mph 
resulting in a 990 foot taper.  It should be noted that there are two existing box 
culverts located under Sonoran Desert Drive that may need to be lengthened due to 
these proposed roadway improvements.  With the recommended geometrics, Access 
B should be designed as a left-in/right-in/right-out only.  By allowing the left-in 
movement at both MacEwen 480 accesses, this design will provide enough left-turn 
storage to accommodate the estimated volume of left-turn vehicles anticipated.  
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When Sonoran Desert Drive is constructed to its ultimate parkway cross-section, Access 
B will be limited to right-in/right-out only.  This change will push all eastbound left turn 
vehicles to Access A.  As such, dual left turn lanes may be required at the Sonoran 
Desert Drive/Access A intersection to accommodate the left turn movements.  Because 
Sonoran Desert Drive will already be widened at the intersection, the intersection will 
need to be restriped with dual left turn lanes to accommodate the projected future 
turning movement volumes at Access A.   
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8.9 LOS Analyses for Future Total Traffic Conditions 

The LOS for future total traffic conditions is based upon the recommended roadway 
and intersection improvements in the above sections.  As such, the improvements are 
added to the total traffic analyses, incrementally, in the horizon years in which they are 
warranted. 

8.9.1 Intersection LOS Analyses – Future Total Traffic 

Intersection LOS are presented in TTables 17 through 20 for years 2022, 2025, 2030 
and 2035 total traffic.   
 
For the year 2022 total traffic conditions the following improvements are made to the 
study intersections and analyzed within Vistro: 
 

1. The intersection of Cave Creek Road/Sonoran Desert Drive allows for dual 
northbound left-turn lanes and dual eastbound right-turn lanes. 

2. Sonoran Desert Drive at the MacEwen 480 frontage is widened to 18 feet to 
accommodate two lanes in each direction with exclusive right and left-turn lanes 
at both accesses. 

3. Access B is limited to left-in/right-in/right-out only. 
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Table 17: 2022 Total Traffic Intersection Levels of Service 

Intersection 
Location 

NB 
LOS 

SB 
LOS 

EB 
LOS 

WB 
LOS 

Overall 
Intersection 

L T R 

To
t L T R 

To
t L T R 

To
t L T R 

To
t LOS 

Cave Creek Road/Sonoran Desert Drive - Signalized  
 NEB SWB SEB NWB  
AM Peak Hour B A - B - B B B D - D D - - - - D 
PM Peak Hour D A - B - B B B E - D E - - - - C 
7th Street/Dove Valley Road – One-Way Stop  
 NEB SWB SEB NWB  
AM Peak Hour D - C D - - - - - B A A A A - A D* 
PM Peak Hour E - A D - - - - - A A A A A - A E* 
Paloma Parkway/Dove Valley Road – One-Way Stop 
AM Peak Hour E - D D - - - - - A A A B A - A E* 
PM Peak Hour F - B F - - - - - A A A A A - A F* 
North Valley Parkway/Dove Valley Road – Signalized 
AM Peak Hour A B B B A B B A E D D D E E D E C 
PM Peak Hour B B B B B B B B E C C D E D D D C 
Access A/Sonoran Desert Drive – One-Way Stop 
AM Peak Hour D - C D - - - - - A A A B A - A D* 
PM Peak Hour E - A C - - - - - A A A A A - A E* 
Access B/Sonoran Desert Drive – One-Way Stop 
AM Peak Hour - - C C - - - - - A A A - A - A C* 
PM Peak Hour - - A A - - - - - A A A - A - A A* 
*LOS presented is for the worst case movement. 
 
As shown in Table 17, the intersections of Cave Creek Road/Sonoran Desert Drive, 
North Valley Parkway/Dove Valley Road and Access B/Sonoran Desert Drive operate at 
acceptable levels of service, LOS D or better, during the morning and evening peak 
hours throughout the 2022 total traffic conditions.   
 
The intersections of 7th Street/Dove Valley Road, Paloma Parkway/Dove Valley Road 
and Access A/Sonoran Desert Drive operate at unacceptable levels of service, LOS E or 
worse, during the morning and/or evening peak hours of the 2022 total traffic 
conditions.  This is because motorists turning left onto Sonoran Desert Drive from the 
minor roadway experience longer delays during the peak periods. Left-turning 
movements on stop-controlled minor roads and driveways that intersect with major 
streets typically experience greater delay for short periods of time in the peak hours 
due to the wait for acceptable gaps on the major street, while the free-flowing major 
streets experience minimal delay. 
 
For year 2025, the improvements from 2022 are incorporated into Vistro, along with 
the following recommendations: 
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1. The intersection of Paloma Parkway/Dove Valley Road meets signal warrants 

using future background traffic volumes and is included in this analysis. 
2. The intersection of Sonoran Desert Drive/Access A meets signal warrants using 

future total traffic volumes and is included in this analysis. 

Table 18: 2025 Total Traffic Intersection Levels of Service 

Intersection 
Location 

NB 
LOS 

SB 
LOS 

EB 
LOS 

WB 
LOS 

Overall 
Intersection 

L T R 
To

t L T R 

To
t L T R 

To
t L T R 

To
t LOS 

Cave Creek Road/Sonoran Desert Drive - Signalized  
 NEB SWB SEB NWB  
AM Peak Hour C B - B A D D D D - D D - - - - C 
PM Peak Hour F A - D A E F E F - D E - - - - D 
7th Street/Dove Valley Road – One-Way Stop  
 NEB SWB SEB NWB  
AM Peak Hour F - E F - - - - - C A A A A - A F* 
PM Peak Hour F - B F - - - - - A A A A A - A F* 
Paloma Parkway/Dove Valley Road – Signalized 
AM Peak Hour D - E E - - - - - F A D E A - A D 
PM Peak Hour E - E E - - - - - A A A A F - D C 
North Valley Parkway/Dove Valley Road – Signalized 
AM Peak Hour A B B B B B B B E D C D E D D D C 
PM Peak Hour B B B B B B B B E C C D E F D F E 
Access A/Sonoran Desert Drive - Signalized 
AM Peak Hour E - D E - - - - - A A A A A - A B 
PM Peak Hour E - E E - - - - - A A A A A - A A 
Access B/Sonoran Desert Drive – One-Way Stop 
AM Peak Hour - - B B - - - - - A A A B A - A B* 
PM Peak Hour - - A A - - - - - A A A A A - A A* 
*LOS presented is for the worst case movement. 
 
As shown in Table 18, the study intersection of Cave Creek Road/Sonoran Desert Drive 
operates at an acceptable LOS D or better during the morning and evening peak hours 
for the 2025 total conditions.  The anticipated LOS at this intersection is due to the 
proposed improvements. 
 
Paloma Parkway/Dove Valley Road and the site access intersections operate at 
acceptable levels of service, LOS D or better, within the morning and evening peak 
hours of the 2025 total condition year.   
 
The intersection of 7th Street/Dove Valley Road operates at unacceptable levels of 
service, LOS E or worse, within morning and evening peak hours. This is due to delay 
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of the left-turning vehicles on the minor approach caused by increased traffic on the 
major roadways with few acceptable gaps in traffic. 
 
Some movements at the intersection of North Valley Parkway/Dove Valley Road 
experience unreasonable delay, which is also experienced in the background 
conditions.  The delay is caused by the increased traffic volumes at the intersection.  

Table 19: 2030 Total Traffic Intersection Levels of Service 

Intersection 
Location 

NB 
LOS 

SB 
LOS 

EB 
LOS 

WB 
LOS 

Overall 
Intersection 

L T R 

To
t L T R 

To
t L T R 

To
t L T R 

To
t LOS 

Cave Creek Road/Sonoran Desert Drive - Signalized  
 NEB SWB SEB NWB  
AM Peak Hour D C - C A F F F F - F F - - - - F 
PM Peak Hour F B - F A F F F F - E F - - - - F 
7th Street/Dove Valley Road –  One-Way Stop  
 NEB SWB SEB NWB  
AM Peak Hour F - F F - - - - - D A A A A - A F* 
PM Peak Hour F - C F - - - - - B A A A A - A F* 
Paloma Parkway/Dove Valley Road –  Signalized 
AM Peak Hour E - F F - - - - - F A F E A - A F 
PM Peak Hour F - F F - - - - - A A A A F - F F 
North Valley Parkway/Dove Valley Road –  Signalized 
AM Peak Hour B B B B C B C C E D C D E F D E D 
PM Peak Hour B B B B B B B B E D C D E F D F F 
Access A/Sonoran Desert Drive - Signalized 
AM Peak Hour D - D D - - - - - C A C C A - A C* 
PM Peak Hour E - D E - - - - - A A A A A - A B 
Access B/Sonoran Desert Drive – One-Way Stop 
AM Peak Hour - - C C - - - - - A A A C A - A C* 
PM Peak Hour - - B B - - - - - A A A B A - A B* 
*LOS presented is for the worst case movement. 
 
As shown in Table 19, and consistent with the background traffic conditions articulated 
in Table 12, all of the study intersections (except the MacEwen 480 site accesses) 
operate at unacceptable levels of service, LOS E or worse, throughout the 2030 total 
condition year. For the Cave Creek Road/Sonoran Desert Drive intersection, by year 
2030, the benefits of the intersection improvements shown in year 2022 and 
maintained through 2025 are offset by the proposed increase in regional traffic 
volumes. 
 
As further discussed in Section 8.2.2, regional transportation system improvements will 
be warranted in response to traffic generated from regional growth and the expanded 
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use of Sonoran Desert Drive as an alternative regional transportation corridor. As land 
is developed near the intersection of Cave Creek Road/Sonoran Desert Drive, and with 
continued growth of regional background traffic, the intersection should be built to its 
ultimate configuration.  This may include widening Cave Creek Road to 6 lanes as 
shown on the City of Phoenix’s Street Classification Map. 
 
LOS at the intersections of Paloma Parkway/Dove Valley Road and North Valley 
Parkway/Dove Valley Road will also improve with regional improvements, including the 
construction on Sonoran Desert Drive from Paloma Parkway to Dove Valley Road. 
The 7th Street/Dove Valley Road intersection produces unacceptable delay from the 
minor roadway due to the low number of acceptable gaps in traffic.   

Table 20: 2035 Total Traffic Intersection Levels of Service 

Intersection 
Location 

NB 
LOS 

SB 
LOS 

EB 
LOS 

WB 
LOS 

Overall 
Intersection 

L T R 

To
t L T R 

To
t L T R 

To
t L T R 

To
t LOS 

Cave Creek Road/Sonoran Desert Drive - Signalized  
 NEB SWB SEB NWB  
AM Peak Hour E F - F A F F F F - F F - - - - F 
PM Peak Hour F F - F A F F F F - E F - - - - F 
7th Street/Dove Valley Road – One-Way Stop  
 NEB SWB SEB NWB  
AM Peak Hour F - F F - - - - - E A A A A - A F* 
PM Peak Hour F - C F - - - - - B A A A A - A F* 
Paloma Parkway/Dove Valley Road – Signalized 
AM Peak Hour E - F F - - - - - F A F E A - A F 
PM Peak Hour F - F F - - - - - A A A A F - F F 
North Valley Parkway/Dove Valley Road – Signalized 
AM Peak Hour B C C C C C C C D D C D E F C E D 
PM Peak Hour B B B B B C C B E D C D E F D F F 
Access A/Sonoran Desert Drive - Signalized 
AM Peak Hour D - D D - - - - - C A C D A - B C 
PM Peak Hour E - D E - - - - - A A A A B - B B 
Access B/Sonoran Desert Drive – One-Way Stop 
AM Peak Hour - - D D - - - - - A A A C A - A D* 
PM Peak Hour - - B B - - - - - A A A B A - A B* 
*LOS presented is for the worst case movement. 
 
As shown in Table 20, and consistent with background traffic conditions shown in Table 
13, all of the Study intersections (except the  MacEwen 480 accesses) continue to 
operate at unacceptable levels of service, LOS E or worse, during at least one peak 
hour period, throughout the 2035 total condition year.  However, as the roadway 
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network expands throughout the study area and drivers shift to new roadways, the 
intersection levels of service will balance throughout the region.   

8.9.2  Total Traffic Volume/Capacity Ratios 

Average daily traffic volumes were estimated using the approved final growth rate 
projections provided by the City of Phoenix.  The total volumes for the horizon years 
are presented in TTable 21.  These volumes represent average daily traffic estimates 
with the MacEwen development. The capacity of 25,200 was used for Sonoran Desert 
Drive. 

Table 21: Total Traffic Volumes without Construction of Sonoran Desert Drive 

Year Arriving To Volume Volume/Capacity 
Ratio  

2025 
Sonoran Desert Drive/Dove Valley Road west of MacEwen 23,600 0.93 

Sonoran Desert Drive east of MacEwen 16,300 0.64 
Sonoran Desert Drive near Cave Creek Road 16,300 0.64 

2030 
Sonoran Desert Drive/Dove Valley Road west of MacEwen 40,600 1.61 

Sonoran Desert Drive east of MacEwen 25,100 0.99 
Sonoran Desert Drive near Cave Creek Road 26,400 1.05 

2035 
Sonoran Desert Drive/Dove Valley Road west of MacEwen 44,000 1.74 

Sonoran Desert Drive east of MacEwen 28,200 1.11 
Sonoran Desert Drive near Cave Creek Road 34,700 1.37 

 
Based on Transportation Research Board’s Highway Capacity Manual, a LOS D is 
defined for a two lane highway segment with level terrain and with 40% No Passing 
Zones as 0.6 and an LOS of E is defined as 1.0. 
 
If growth within the Sonoran Desert Drive area continues as projected, and consistent 
with the background traffic volumes (without MacEwen 480) as shown in Table 14, the  
Sonoran Desert Drive/Dove Valley Road Corridor will operate at unacceptable levels 
west of MacEwen 480 by year 2025 and along the entire corridor by year 2030. 
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9.0 CONCLUSIONS & RECOMMENDATIONS 
 
The following summarizes the traffic impact study performed for the proposed 
MacEwen 480 development located south of Sonoran Desert Drive between the 16th 
Street and 24th Street alignments in Phoenix, Arizona. The proposed 473 acre 
development is planned to consist of a maximum of 1,420 single-family residential 
homes that will be constructed in three phases. 
 
Based on the data calculated form the ITE Trip Generation Manual, the proposed 
development is expected to generate approximately 12,962 total weekday trips upon 
completion in 2030.  During the morning and evening peak hours, MacEwen 480 will 
generate approximately 1,023 and 1,352 trips, respectively. 
 
The study area intersections of Cave Creek Road/Sonoran Desert Drive, 7th Street/Dove 
Valley Road, Paloma Parkway/Dove Valley Road and North Valley Parkway/Dove Valley 
Road currently operate at acceptable levels of service, LOS C or better, in the morning 
and evening peak hours of the 2019 existing condition.  Using existing geometrics and 
future background volumes (without consideration for MacEwen 480), by year 2025, 
the intersection levels of service throughout the study area degrade as regional growth 
occurs and traffic volumes within the study area increase.  In addition to intersection 
levels of service, roadway levels of service for the background conditions are shown as 
an LOS E for Sonoran Desert Drive/Dove Valley Road west of the MacEwen 480 
development.  In order to address the volume of regional traffic projected within the 
study area, the construction of the southern leg of Sonoran Desert Drive from Paloma 
Parkway to the Dove Valley Road transition is recommended as a regional 
improvement project.  
 
The intersection of Cave Creek Road/Sonoran Desert Drive currently has excessive 
queuing in the existing conditions.  To facilitate relief under existing conditions and 
accommodate projected growth, near-term intersection improvements are 
recommended.  These include adding dual-left-turn lanes to increase storage for the 
northbound left-turn lane from Cave Creek Road onto Sonoran Desert Drive and 
adding dual right-turn lanes to increase storage for the southbound right-turn lane 
from Sonoran Desert Drive to Cave Creek Road.  These improvements require 
modifications to the westernmost portion of Sonoran Desert drive as shown in Figure 
18.  
 
Sonoran Desert Drive is ultimately planned to be expanded to a six-lane parkway.  
Given that the expansion of Sonoran Desert Drive should be constructed as a single, 
regional improvement project, and due to the future 100-foot wide median and the 
challenges of building Sonoran Desert Drive in portions, interim improvements are 
proposed for MacEwen 480 that are slightly wider than the existing roadway footprint.  
As part of Phase I of MacEwen 480 it is recommended that Sonoran Desert Drive be 
restriped to remove the passing lane transition in front of the site,  and install two travel 
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lanes in each direction with a painted median and exclusive turn lanes.  At the 
MacEwen 480 site accesses, exclusive right- and left-turn lanes should be installed 
during Phase I of development. Figure 19 illustrates the proposed frontage widening 
and accesses on Sonoran Desert Drive.  
 
A traffic signal is warranted using projected Phase I plus II traffic volumes at the primary 
site access.  However, prior to installation of a signal, actual traffic volumes should be 
collected after opening of Phase II to confirm signal warrants are met, and that the 
installation of a signal will decrease delay and improve safety. 
 
The primary site access road within MacEwen 480 should be designed as a two-lane 
collector with raised medians.  Full movement access points along the primary access 
road should be spaced at approximate 660 foot spacing where possible, with the 
minimum spacing being 300 feet.  A secondary access point off Sonoran Desert Drive 
is proposed to be located at the northwest corner of the site.  This secondary 
connection should be designed as a minor collector roadway.   
 
Sight triangles will be maintained or provided at all driveways to give drivers exiting 
and entering a clear view of conflicting traffic.  The landscape and hardscape within the 
sight triangles must not obstruct the driver’s view.  The site designers shall follow 
section 9.5: Intersection Sight Distance of the AASHTO Geometric Design of Highways 
and Streets manual to ensure adequate sight distance is provided. 
 
Certain regional infrastructure projects are expected as part of the City’s future plans to 
provide for a more robust roadway network within the study area.  This expanded 
roadway network is necessary to accommodate projected future traffic growth and 
regional development.  In order to quantify the impact of proposed background traffic 
and identify mitigation measures needed to support the MacEwen 480 development, 
these infrastructure improvements were assumed to be completed during the horizon 
of this traffic impact analysis to accommodate anticipated regional congestion through 
the addition of an expanded roadway network. These include the construction of 
Sonoran Desert Drive from North Valley Parkway east to tie in at the Dove Valley 
Road/Sonoran Desert Drive transition; the widening of Cave Creek Road both north 
and south of the Sonoran Desert Drive intersection; and the widening of Dove Valley 
Road west to Interstate 17. 
 
The following recommendations apply: 
PHASE I 

Design and construct Cave Creek Road/Sonoran Desert Drive intersection 
improvements per Figure 18. 
Design and widen Sonoran Desert Drive along the MacEwen 480 frontage per 
Figure 19.   
Provide exclusive left- and right-turn lanes at Access A/Sonoran Desert Drive.   
Design Access B as a left-in/right-in/right-out only access. 
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PHASE II  

Perform a signal warrant study to determine the need for a signal at Access A. 
Construct the signal at Primary Collector/Sonoran Desert Drive when signal 
warrants are met.  
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10.0 LIMITATIONS 
 
Our professional services have been performed using that degree of skill ordinarily 
exercised, under similar circumstances, by reputable transportation engineering firms 
practicing in this locality.  No other warranty, expressed or implied, is made. 
 
The contents of this report are intended for the sole use of the addressee and his/her 
designees. In completing this report, data was obtained from a variety of sources which 
were assumed reliable and accurate (i.e. City, County, State and Federal sources). 
Should deviations from this report be noted, this firm shall be contacted for review of 
the area of concern.  
 
A reasonable attempt was made to acquire data or plans that may be helpful in more 
accurately projecting traffic volumes.  United Civil Group is not responsible for 
incorporating data made available after this document has been finalized. 
 
This report is issued with the understanding that it is the responsibility of the owner to 
see that its findings are carried out or brought to the attention of those concerned.  In 
the event that any changes to the proposed project are made, the findings of this 
report shall be subject to review and may require modification or addendum. 
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