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A. Completed Studies 

1. Sun Valley Parkway Corridor Study 
Date Completed: December 2006 
Lead Agency: MCDOT 
Author. Parsons Brinckerhoff (PB) 

Purpose of Study: The purpose of this study was to establish the ultimate alignment and access 
control plan for the Sun Valley Parkway, including intersection spacing and median break 
locations, and to develop construction phasing plans. 

Study Area: Sun Valley Parkway from 1-10 to Bell Road/Jackrabbit Trail , plus a corridor from the 
existing "bend" in the parkway (near the Bell Road alignment) north to US-60. 

Recommendations Relevant to Study Area: The preferred alternative will be considered in the 
Jackrabbit Trail study as the parkway forms the northern boundary of the study area. The access 
control plan will affect the Sun Valley Parkway connectivity with Jackrabbit Trail and other north
south arterials east of the White Tank Mountains. The study makes recommendations for the 
existing corridor, the northern extension and provides gu idel ines for right-of-way protection and 
access control. The recommended preferred concept is a six-lane facility, with the existing 
corridor divided into five sections, each of which has ind ividual recommendations and 
implementation plans. The northern extension was divided into three one-half-mile wide corridors 
and the westernmost corridor was selected for further evaluation. The corridor starts at Sun 
Valley Parkway and 249th Avenue (extended), crosses the Central Arizona Project (CAP) Canal 
at right angles, swerves west, follows the 259th Avenue al ignment from Lone Mountain Road , 
and continues north curving around Morristown Overpass to end at SR-74. 

2. MAG RTP 2006 Update 
Date Completed: March 2006 
Lead Agency: MAG 
Author. MAG Transportation Pol icy Committee 

Purpose of Study: This study updates the RTP originally adopted in 2003. It summarizes 
revised revenue estimates and includes life cycle programs for freeways/highways, arterial 
streets , and transit projects . 

Study Area : Maricopa County. 

Process: The update was developed as an amendment to the RTP through a cooperative effort 
of government, business, public interest groups and the community. 

Recommendations Relevant to Study Area: Add itional projects planned within the Jackrabbit 
Trail study area include expansion of the arterial grid network west of SR-303L to four through 
lanes, and implementation of a regional freeway management system along 1-10 and SR-303L. 

3. Surprise Transportation Plan 
Date Completed: December 2005 
Lead Agency: City of Surprise 
Author. Surprise Transportation Commission 

Purpose of Study: This document is intended to plan for a safe, efficient, and effective multi
modal transportation system in Surprise. The plan's goals apply to transportation within Surprise 
and connections with regional systems. 

Study Area: MPA of the City of Surprise. 

Process: A General Plan Amendment outlined changes in the previous transportation plan . This 
amendment was adopted by the Surprise City Council and incorporated into the existing Surprise 
General Plan 2020. 



Recommendations Relevant to Study Area: Recommendations include planning of Jackrabbit 
Trail as a six-lane, 200-foot-wide parkway to relieve anticipated congestion on nearby north/south 
arterials near SR-303L and 243rd Avenue; identification of several arterials such as Bell Road , 
Cactus Road, Waddell Road , Greenway Road , Peoria Avenue and Jackrabbit Trail as Strateg ic 
Intelligent Transportation Systems corridors ; establishing the Sun Valley Parkway as a scenic 
parkway; and measures to achieve roadway service level "D" or better on all roadways . The plan 
also provides for the extension of transit service into the planning area and enhancement of 
infrastructure for alternative modes of transportation , such as bus rapid transit service along Bell 
Road and Sun Valley Parkway; local bus service along Jackrabbit Trail ; multi-use paths; and 
regional tra ils along Bell Road and Jackrabbit Trail. 

4. Maricopa County Eye to the Future- Olive Avenue Scenic Corridor Guidelines 
Date Completed: December 2005 
Lead Agency: Maricopa County 
Author. Maricopa County Planning and Development Department 

Purpose of Study: The objectives of the study were to guide and enhance development along the 
Olive Avenue corridor and to promote and preserve the area's inherent scenic characteristics . 
Th is route is the principal gateway to White Tank Mountain Regional Park. 

Study Area: The corridor studied extends one-fourth mile on each side of Olive Avenue , from 
SR-303L to the eastern boundary of White Tank Mountain Regional Park. 

Recommendations Relevant to Study Area: Landscaping policies favor preservation of sensitive 
natural habitats, the use of open space as a development buffer, and a general southwestern 
character to development. Building height, signage, lighting, and fencing are to be limited for all 
new res idential development to protect views, and natural light should be available to surrounding 
property. 

Project Status: A draft version of the report was published in March 2006. 

5. West Valley North Power line and Substation Project 
Date Completed: May 2005 
Lead Agency: APS 
Author. URS Corporation 

Purpose of Study: This study was an extension of the West Valley South Power Line and 
Substation Project, also seeking to expand electric services in the West Valley, while siting 
substations and power lines in locations that minimize impacts. 

Study Area: The study area extends from approximately Jomax Road on the north to Northern 
Avenue on the south , and from Sun Valley Parkway on the west to Reems Road/US-60 on the 
east. 

Process: A comprehensive and detailed inventory of existing and future land uses, scenic 
resources and other environmental factors was conducted . This environmental analysis was 
done in conjunction with aggressive community involvement. Each alternative substation site and 
power line route was then evaluated by resource specialists to assess its potential impact on land 
uses, scenic views, historic/archaeological sites and biological resources . All potential substation 
sites and power line routes were assessed and ranked by level of impact. 

Recommendations Relevant to Study Area: The preferred system begins at Olive Avenue, heads 
north along SR-303L to Cactus Road , and then proceeds west to the 191 st Avenue al ignment. 
From there , the route continues north to approximately Beardsley Road , where it jogs west three
fourths of a mile , then north to Deer Valley Road , and west again to 243rd Avenue. Finally, it jogs 
north (following an existing fiber optic installation) to the CAP Canal , which it follows westerly to 
term inate at the proposed substation . A 4,000-foot corridor, extending 1,000 feet east and 3000 
feet west of the 191 st Avenue al ignment from Cactus Road to Union Hills Drive, was approved by 
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the Arizona Corporation Commission . The Jackrabbit Trail section line is within this approved 
power line corridor. 

6. 1-10 Corridor Profile Study (ADOT) 
Date Completed: May 2005 
Lead Agency: ADOT 
Author: Parsons Brinckerhoff 

Purpose of Study: 1-10 has been designated as a high priority corridor by the State of Arizona in 
their efforts to construct an effective strategy for statewide transportation planning . There were 
several goals to the 1-10 Corridor Profile Study, including identification of any issues affecting 
performance, local land development, the environment, and statewide strategies. The study also 
aimed at enhancing the statewide goal toward development opportunities and increased mobility 
of people, goods, services as well as aiding the State in selecting priority projects . 

Process: The study used data on existing conditions to assemble an inventory and conduct an 
analysis of existing conditions along 1-10. The inventory and analysis was then used to describe 
possible future conditions and deficiencies, identifying the needs for improvements. Study 
recommendations are based on these improvement needs. The study also looks at related 
transportation plans. 

Study Area: This study designated limits of 2 miles on either side of a 36-mile section of 1-10 
from the intersection of the SR-101L Traffic Interchange at Milepost 134 east to the Milepost 98 
and the Wintersburg Traffic Interchange. 

Recommendations Relevant to the Study Area: The southern boundary of the Jackrabbit Trail 
Study Area overlaps with this study. The study contains hourly land volume data relevant to 
existing traffic conditions , finding that trucks currently make up a substantial portion of traffic 
volumes. It is predicted that future levels of congestion would be unacceptable and that a 
substantial widen ing, as well as add itional traffic interchanges are ultimately needed . A traffic 
interchange at Perryville Road within the Jackrabbit Trail Study area is recommended . The 
Corridor Profile also recommends several changes to the Regional Transportation Plan for the 1-
10 West, mainly an increase in capacity. The stretch of 1-10 between Perryville Road and SR-
303L is recommended to be a 1 0-lane facility . In examining existing structures and pavement 
conditions, reconstruction and rehabilitation are recommended . Related roadways were also 
examined and recommended for an increase in capacity. 

7. Maricopa County Regional Trail System Plan 
Date Completed: August 2004 
Lead Agency: Maricopa County 
Author Maricopa County Trail Commission 

Purpose of Study: This study created a regional planning framework for a 1,521-mile trail 
network for pedestrians, equestrians, bicyclists, and other non-motorized tra il users, expanding 
existing and planned trail systems and seeking to provide connections between municipalities, 
trails, parks, and neighborhoods, as well as to provide open space corridors to protect natural and 
cultural resources. 

Study Area: Maricopa County. 

Process : The Maricopa County Trail Commission was formed in February 2000 to help form a 
regional trail system, using established trail routes and identifying future trail corridors throughout 
Maricopa County. The 1,521 miles of the Maricopa County Reg ional Trail System are organized 
into segments and priorities that will serve as a guide for implementing the trail plan . 

Recommendation Relevant to Study Area: The Jackrabbit Trail study area contains portions of 
various proposed trail systems. The Priority 1 segments, including portions of the Beardsley 
Canal , are part of the Sun Circle Trail or the Maricopa Trail. Priority 2 segments are important 
regional corridors that connect to the Maricopa Trail and may provide connections to regional 



park systems. Priority 3 segments are regional corridors that are not key components of the 
regional trail system at this time, but may become important future trails . Examples are the 
Roosevelt Irrigation District Canal , the Hassayampa River and the CAP Canal. Most Priority 4 
tra ils are conceptual corridors in outlying areas of Maricopa County, and three of them lie within 
the study area, along Northern Avenue and Indian School Road and through White Tank 
Mountain Reg ional Park. 

8. West Valley South Power Line and Substation Project 
Date Completed: December 2003 
Lead Agency: Arizona Public Service (APS) 
Author. URS Corporation 

Purpose of Study: This study sought to respond to the increasing demand for electricity in the 
West Valley by expanding electric services in Avondale, Buckeye, Glendale, Goodyear, Litchfield 
Park and Maricopa County. The goal of the project was to site substations and power lines in 
locations that minimize impacts to people and the environment. 

Study Area: The area studied is bounded by approximately Thunderbird Road on the north , 
Baseline Road on the south , Oglesby Road (SR-85) on the west and 99th Avenue on the east. 

Process: A comprehensive and detailed inventory of existing and future land uses, scenic 
resources, and other environmental factors was conducted for the study area . This 
environmental analysis was done in conjunction with an aggressive community involvement plan. 
Each alternative substation site and power line route was then evaluated by resource specialists 
to assess the potential impact of each alternative on land uses, scen ic views , 
historic/archaeological sites and biolog ical resources . All potential substation sites and power line 
routes were assessed and ranked by level of impact. 

Recommendations Relevant to Study Area: The preferred system will allow APS to consol idate 
some 69kV and 230kV transmission lines on the same structures. The line will run north along 
Perryville Road from approximately Southern Avenue to Indian School Road , moving east to 
Citrus Road and veering northeast to Cotton Lane. The alignment then runs east on Bethany 
Home Road to SR-303L and then north to Olive Avenue. A 1,500 foot corridor jogs east and west 
of the proposed power line all along its length . This system contains three new power line 
substations. 

9. MAG Regional Transportation Plan (RTP) 
Date Completed: November 2003 
Lead Agency: MAG 
Author. URS; MAG Transportation Policy Committee 

Purpose of Study: The RTP was developed and coordinated to provide a comprehensive 
blueprint for transportation investments in the region through the year 2026. 

Study Area: Maricopa County. 

Process: The MAG Transportation Pol icy Committee directed planning and spearheaded an 
extensive public involvement process . 

Recommendations Relevant to Study Area: General recommendations include the development 
of a Life Cycle Certification Program, consideration of project acceleration and changes in costs 
of materials , and a re-evaluation of the RTP every five years . Specific recommendations 
regard ing improvements to the arterial , freeway, and transit systems are outlined for the entire 
county. Programmed projects for the Jackrabbit Trail study area include a new freeway along 
SR-303L, interim corridor and right-of-way preservation for SR-801 , and bus rapid transit routes 
on 1-1 0, SR-303L, and US-60. 
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10. Northwest Area Transportation Study 
Date Completed: September 2003 
Lead Agency: MAG 
Author: Parsons Brinckerhoff 

Purpose of Study: This study was one of three sub-area transportation studies that became a 
part of the larger RTP for Maricopa County. The goal was to prioritize projects through an 
identification of the area's transportation needs. 

Study Area: The study area is bounded by the 1-17 on the east, 1-10 on the south and the 
Maricopa county line on the west and north. The focus for recommendations is the developed and 
developing areas east of the CANAMEX Corridor. 

Process: A database of existing and proposed transportation plans, programs and facilities within 
the study area was compiled by gathering data from municipalities and agencies. Demographic 
variables were examined to describe existing and future socioeconomic conditions . Current and 
future transportation facilities , conditions , options, and major issues were explored . 

Recommendations Relevant to Study Area: Recommended projects include creation of "arterial 
roadway corridors," which are minimum four-lane facilities that operate as controlled access 
roadways; expressways; enhanced arterials ; and possibly parkways. Creation of a new freeway 
parallel to 1-10, widening of 1-17 wherever possible , widening of SR-1 01 L, and construction of SR-
303L to expressway/parkway standards with sufficient right-of-way for a future freeway are other 
key recommendations . 

11. Southwest Area Transportation Study 
Date Completed: September 2003 
Lead Agency: MAG 
Author: Wilbur Smith Associates 

Purpose of Study: This study was one of three sub-area transportation studies that became a 
part of the larger RTP for Maricopa County. The goal was to prioritize projects through an 
identification of the area 's transportation needs. 

Study Area: The study area is bounded by the Maricopa-Pinal County line on the east, the 
Maricopa-La Paz and Maricopa-Yuma County lines on the west, 1-10 on the north, and 1-8 on the 
south . 

Process: A database of information regarding existing and proposed transportation plans, 
programs and facilities within the study area was compiled by gathering data from municipalities 
and agencies. Demographic variables were examined to describe existing and future 
socioeconomic conditions . Current and future transportation facilities , conditions, options, and 
major issues were explored . 

Recommendations Relevant to Study Area: Recommended projects include expanding the 
arterial grid network in less developed areas, creating two new freeways including SR-801 and 
the SR-303L extension south of 1-10, building a new traffic interchange on 1-10 at Perryville Road , 
and widening 1-10. 

12. High-Capacity Transit Study 
Date Completed: May 2003 
Lead Agency: MAG 
Author. 181 Group 

Purpose : The goal of the study was to plan integrated , high-capacity transit corridors throughout 
Maricopa County. 

Study Area: Greater Phoenix metropolitan area: SR-303L on the west to SR-202L on the east; 
SR-101L on the north to Pecos Road on the south. 



Process: The study process was divided into six milestones that established the needs, 
opportunities, alternatives, and recommended plan for Maricopa County's transit network. Input 
was gathered from public and agency involvement as well as existing studies. Proven 
technolog ies and established transit systems in cities similar to Phoenix were studied . 

Recommendations Relevant to Study Area : The study identified 29 corridors for possible 
inclusion in the transit network, some of which abut the eastern boundary of the Jackrabbit Trail 
study area. Specifically, a commuter rail corridor along SR-303L and light ra il or bus rapid transit 
along Bell Road and Glendale Avenue were suggested . These corridors are all part of the plan 's 
long-term (15- to 30-year) element. 

13. East-West Mobility Study 
Date Completed: May 2002 
Lead Agency: MAG 
Author. Entranco, Inc. 

Purpose: This study explores current and future conditions of east-west traffic flow within the 
study area and presents strategies to improve mobility in an area that has no east-west freeways 
for a distance of approximately 15 miles, from SR-1 01 L to 1-10. 

Study Area: The study area is bounded by Thunderbird Road /Waddell Road on the north , 
Northern Avenue on the south , SR-51 on the east and SR-303L on the west. The western 
boundary of this study coincides with the eastern limit of the Jackrabbit Trail study area. 

Process: Strategy formulation was approached in an organizational hierarchy, first identifying 
actions that would decrease the need for vehicle trips, then replacing those trips with transit, non
auto and HOV modes. Upper level strategies maximized road capacity and system efficiency for 
single occupant vehicles . There was public and agency involvement throughout the project. 
Information was distributed and input solicited during the strategy formulation process. 

Recommendations Relevant to Study Area: Along with the no-build option, three "strategy 
packages" were formulated as a result of this study. The first strategy emphasizes improving 
non-auto options, creating an intelligent transportation system, and enhancing signal 
coordination . The second entails improvements at 31 intersections, none of which are located in 
the Jackrabbit Trail study area. The th ird involves widening several east-west streets , with 
recommended lane additions to Waddell Road, Olive Avenue , and Northern Avenue from El 
Mirage Road to the western project limit. 

14. Buckeye Conceptual Planning 
Date Completed: June 2000 
Lead Agency: Arizona State Land Department (ASLD) 
Author. BRW, Inc. 

Purpose of Study: This report outlined the needs of State Lands within the Buckeye MPA for the 
year 2020, based on population and employment projections. 

Study Area : The MPA of the Town of Buckeye. 

Process: The study used several allocation models to predict the amount of employment, 
residential dwell ing units and population in 2020. The mapping and socioeconomic analyses 
were also used to estimate future conditions in the study area. 

Recommendations Relevant to Study Area: The final conceptual plan outlines land use for 
approximately 19,900 acres of developable state land in Buckeye. It was estimated that there will 
be approximately 55,000 dwelling units accommodating a population of 128,000 people in 2020. 
This future development includes 1,936 acres of commercial and employment uses and areas for 
potential affordable housing . 
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15. Maricopa County Eye to the Future- White Tank/Grand Avenue Area Plan 
Date Completed: 2000 
Lead Agency: Maricopa County 
Author. Maricopa County Planning and Development Department 

Purpose of Study: This plan was compiled to provide one cohesive document in which regional 
growth and development conditions are addressed and analyzed . It is intended to prepare for 
growth over the next fifteen to twenty years . 

Study Area: Boundaries of the planning area encompass 760 square miles and include all or part 
of Avondale, Buckeye, El Mirage, Glendale, Goodyear, Litchfield Park, Peoria , Surprise, 
Youngtown and unincorporated Sun City, Sun City West, Wittman, Circle City, and Morristown. 
The boundaries extend from approximately SR-74 on the north to the Gila River on the south, and 
from the eastern limit of Buckeye on the west to Lake Pleasant Road on the east. 
Process: This study is an updated consolidation of two previous sub-area studies: the White 
Tank/Agua Fria Policy and Development Guide and the Grand Avenue Area Plan, published in 
1982 and 1992. They were combined into one document so that regional considerations could be 
identified, analyzed and addressed. 

Recommendations Relevant to Study Area: Goals formulated at the conclusion of the study 
include integration of land use development with transportation systems and the natural 
environment; promotion of public health, safety and welfare; roadway improvements to 
accommodate future needs; and encouragement to use transit and alternative transportation 
modes. Jackrabbit Trail is proposed to be a four-lane minor arterial , and Bell Road/Sun Valley 
Parkway an eight-lane principal arterial. 

16. MCDOT Bicycle System Plan 
Date Completed: May 19, 1999 
Lead Agency: Maricopa County 
Author. Maricopa County Department of Transportation 

Purpose of Study: This plan, adopted in 1999, evaluated existing bicycle facilities throughout the 
unincorporated areas of Maricopa County and identified opportunities for linking existing and 
planned bike facilities of surrounding communities . 

Study Area: Maricopa County 

Process: This study reviews existing plans, policies, programs, design guidelines and laws, and 
assesses the provisions and recommendations for bikeway facilities in these documents. It then 
recommends a bicycle network and a Bicycle Improvement Program. 

Recommendations Relevant to Study Area: Two segments lie in the Jackrabbit Trail study area : 
Bike Path #19 on Cotton Lane from MC-85 to Greenway Road , and Bike Path #20 on Olive 
Avenue from White Tank Mountain Regional Park to Cotton Lane. MCDOT is currently updating 
this plan. 

17. MAG 1-10/Hassayampa Valley Roadway Framework Study 

Lead Agency: MAG 
Author. DMJM Harris 

Purpose of Study: The Hassayampa study will establish a framework for a future transportation 
network in the study area and provide feedback to local land use and transportation planners on 
how alternative development scenarios could be part of the regional transportation solution . 

Study Area: This project encompasses over 1,400 square miles between SR-74 on the north, the 
Gila River on the south, 459th Avenue on the west, and SR-303L on the east. 



Recommendations Relevant to Study Area: The Jackrabbit Trail is recommended as a parkway 
that goes along the 199th Avenue from Bell Road till Bethany Home Road and then swings east to 
195th Avenue alignment and follows its won section-line for three miles. It then moves further east 
and connects to lnterstate-10 at Perryville Road . 

18. Buckeye General Plan Update 
Lead Agency: Town of Buckeye 
Author. Partners for Strategic Action 

Purpose of Study: This study is an update of the Town of Buckeye's General Plan completed in 
2001 . The General Plan and the Town's Development Code are being completely rewritten to 
reflect recent and projected growth trends in the area , including the many entitled master-planned 
communities that are expected to make Buckeye one of Arizona 's largest cities. 

Study Area: Buckeye MPA. 

Recommendations Relevant to Study Area: This study establishes a transportation plan and 
updates the current zoning plan within this MPA. The southwest quadrant of the Jackrabbit Trail 
study area lies within the Town of Buckeye MPA and the recommendations are consistent with 
the MAG 1-1 0/Hassayampa Valley Roadway Framework Study. 

B. Studies Currently in Progress 

1. MAG Commuter Rail Study 

Lead Agency: MAG 
Author. URS Corporation 

Purpose of Study: This study will investigate conceptual commuter rail options along the Union 
Pacific and BNSF railroad lines throughout the Phoenix metropolitan area . 

Study Area: Maricopa County and northwest Pinal County. 
Implications for the Jackrabbit Trail Study Area: Commuter rail is being considered as a form of 
high-capacity transit to serve high-growth areas and to integrate with other travel modes. 

Project Status: This project began in November 2006, with expected completion in the winter of 
2007-2008. 

2. Northern Avenue Parkway OCR 
Lead Agency: MCDOT 
Author. URS Corporation 

Purpose of Study: This project begins preliminary engineering work to identify the preferred 
alignment and right-of-way needed to beg in environmental clearances . 

Study Area: Northern Avenue from SR-303L to US-60. 

Recommendations Relevant to Study Area: While this corridor is not in the Jackrabbit Trail study 
area, the western boundary of the OCR coincides with the eastern limit of this study. Therefore, 
recommendations and designs for Northern Avenue will be considered and incorporated into 
planning efforts west of SR-303L. 

Project Status: A revised preliminary draft OCR was submitted in March 2007 and the consultant 
is awaiting comments from ADOT on the EA. The OCR is expected to be completed by Fall 
2007. 

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



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

3. West Side Study Area Conceptual Plan, White Tanks 
Lead Agency: Arizona State Land Department 
Author. Arizona State Land Department 

Purpose of Study: This study will illustrate a conceptual land use plan for state land holdings 
north and east of White Tank Mountain Regional Park. This plan is being prepared to help guide 
future development and auction of these lands. 

Study Area: State land parcels adjacent to (the north and east sides of) White Tank Mountain 
Regional Park. 

Implications for the Jackrabbit Trail Study Area: The recommended land use plan will eventually 
be incorporated into general plans for Maricopa County and the City of Surprise. Understanding 
the vision for these lands will help in assessing locations and determining classifications for future 
roadways in this area . The preliminary draft shows areas of high commercial development along 
Sun Valley Parkway/Bell Road , as well as commercial and high-density residential development 
along Northern Avenue , near the eastern edge of White Tank Mountain Regional Park and the 
northern border of the Jackrabbit Trail study area. 

Project Status: Preliminary Conceptual Plan draft published in May 2006. 

4. Buckeye Sun Valley Parkway Area Drainage Master Study 
Lead Agency: Flood Control District of Maricopa County 
Author. Flood Control District of Maricopa County 

Purpose of Study: This Area Drainage Master Study will identify known and potential flooding 
and erosion hazards in the Buckeye/Sun Valley area. It will estimate flood potential for 
watersheds , map watercourses, identify existing and potential drainage problems, and develop 
preliminary solutions and standards for sound floodplain and storm water management. 

Study Area: The watershed for the study area is generally bounded by Gates Road to the north, 
the White Tanks Mountains and the Dean Road alignment to the east, the Gila River to the south , 
and the Hassayampa River to the west, covering approximately 280 square miles. 

Recommendations Relevant to Study Area: This study will identify areas of flooding and dra inage 
concerns , especially relative to new development in the study area. After Phase 1, 
floodplain/floodway delineations of approximately 12.5 miles of tributaries to the Hassayampa 
River have been made. The Flood Control District of Maricopa County will offer both structural 
and nonstructural alternative solutions to reduce flooding and erosion hazards associated with the 
delineated floodplains. Upon completion of this study, an Area Drainage Master Plan will be 
developed to reduce flooding hazards. 

Project Status: This project began in June 2003 and the data collection phase is complete . 

5. SR-303L Corridor/White Tanks Area Drainage Master Plan 
Lead Agency: Flood Control District of Maricopa County 
Author. URS, Logan Simpson Design Inc. 

Purpose of Study: This Area Drainage Master Plan will identify existing drainage issues and 
provide alternative stormwater management plans in a north/south regional drainage corridor. 
These plans will be coordinated with the development of SR-303L. This is an update to the White 
Tanks ADMP of the early 1990s. 

Study Area: The study will include analysis of approximately 220 square miles of watershed from 
McMicken Dam south to the Gila River, and from the White Tank Mountains east to the Agua Fria 
River. 

Recommendations Relevant to Study Area: The study will identify drainage problems, update the 
existing hydrology, and develop cost-effective solutions for a stormwater collection and disposal 



system. It will also further identify potential outfall alternatives . The selected alternative proposes 
modified basins along Jackrabbit Trail and other roadways within and around the Jackrabbit Trail 
study area. Jackrabbit Channel is a proposed drainage feature that would start just west of 
Jackrabbit Trail and north of Bethany Home Road , extending south to McDowell Road . 

Project Status: This alternative was selected in October 2003. It will use a series of channels 
and basins to convey flows to the Gila and Agua Fria Rivers by maximizing the use of existing 
flood control facilities . The project area adjacent to SR-303L will be modified to reflect the 
upgrade of SR-303L from a parkway to a freeway. 

6. Wittman Area Drainage Master Plan 
Lead Agency: Flood Control District of Maricopa County 
Author. Entellus 

Purpose of Study: The purpose of the Wittmann Area Drainage Master Plan is to identify 
potential solutions to mitigate existing flooding problems and anticipate future ones associated 
with impending development. The goal of this study is to keep ahead of development and identify 
mostly non-structural flood control solutions for the area ahead of future development. 

Study Area: The study area consists of approximately 308 square miles in unincorporated 
Maricopa County, Peoria, Surprise and Buckeye, beginning at approximately Peoria Avenue on 
the south , extend ing north into Yavapai County, and generally following Douglas Ranch Road 
and the McMicken Dam as the western and eastern boundaries. 

Recommendations Relevant to Study Area: This study will assess issues associated with 
McMicken Dam and the CAP Canal , anticipate future potential drainage problems, and generate 
"Rules of Development" with policies, standards, and guidelines to help guide general 
development in th is area . 

Project Status: This study began in March 2006 and is expected to take approximately 2.5 years 
to complete . Currently, alternative solutions such as compatible channels , basins and dams are 
being considered for the McMicken Dam project, which is part of the Wittmann Area Drainage 
Master Plan . Preliminary alternatives are scheduled to be published in late summer or fall of 
2007. 

7. Maricopa County Eye to the Future- McMicken Dam Scenic Corridor Guidelines 
Lead Agency: Maricopa County Planning and Development Department 
Author. Maricopa County Planning and Development Department 

Purpose of Study: This study is intended to provide policies that will guide development along a 
scenic corridor, by maintaining the vision of the Maricopa County Regional Trail System and the 
character of the natural environment of washes, vegetation and wildlife . 

Study Area: The scenic corridor extends southwest for 9.5 miles from US-60 to Peoria Avenue 
along the McMicken Dam. The project area encompasses land within one-fourth mile of the 
property owned by the Flood Control District of Maricopa County . 

Recommendations Relevant to Study Area: Maricopa County policies favor leaving existing 
conditions intact. The guidelines favor preservation of sensitive natural habitats , the use of open 
space as a development buffer, and imparting a southwestern character to development. 
Building height, signage, lighting and fencing are to be limited . 

Project Status: A draft vers ion of the report was published in March 2006. 
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8. White Tanks Flood Retarding Structure No. 3 Project 
Lead Agency: Flood Control District of Maricopa County 
Author Flood Control District of Maricopa County 

Purpose of the Study: Flood Control District of Maricopa County, in conjunction with the Natural 
Resources Conservation Service, is considering rehabilitating White Tanks Flood Retarding 
Structure No. 3 to extend its useful life and maintain flood control benefits to downstream 
properties . According to the Arizona Department of Water Resources , the dam does not meet 
certain state of Arizona dam safety requirements. 

Study Area: The dam is located east of the White Tank Mountains, near Bethany Home Road 
and Jackrabbit Trail and west of the Beardsley Canal. 

Recommendations Relevant to Study Area: The structure will provide 1 00-year flood protection . 
Alternatives being evaluated include a modified dam, a realigned dam, and a basin . Since the 
structure abuts the Jackrabbit Trail corridor, these alternatives will have implications for the 
alignment of any new or reconstructed roadway . 

Project Status: The Natural Resources Conservation Service is developing a work plan that will 
result in federal assistance for this project. Phase 2, which includes a new channel along the 
eastern side of the Beardsley Canal from Olive Avenue to Northern Avenue , is currently under 
design, with construction programmed for fiscal year 2009. 
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1.0 INTRODUCTION 

1.1 Background 

Over the past decade, a number of transportation system-related studies have 
been conducted in the vicinity of the Jackrabbit Trail Corridor, which extends 
from Interstate 10 to Bell Road. These studies include : 

• Maricopa County Comprehensive Plan and Transportation System Plan 
(TSP) - 2006 

• Maricopa Association of Governments (MAG) Regional Transportation 
Plan- 2003 

• MAG Northwest Valley Transportation Study- 2002 
• MAG Southwest Valley Transportation Study- 2003 
• Maricopa County Department of Transportation (MCDOT) Northwest 

Valley Transportation Study- 2000 
• MCDOT Southwest Valley Transportation Study- 1997 
• Jackrabbit Trail/Tuthill Road - Germann Road to Indian School Road 

Access Control/Corridor Improvement Study 

The MCDOT Jackrabbit Trail Access Control and Corridor Improvement Study 
represents the most recent effort to define interim and ultimate network 
improvements to accommodate forecast growth and development in this portion 
of the West Valley. This current study will provide MCDOT and other 
jurisdictions with a future functional classification designation and 
right-of-way/cross-section "footprint" for Jackrabbit Trail , along with the 
implementation timeframe and phasing of identified roadway improvements. 
Identified improvements will accommodate forecast travel demands and enhance 
the safety and mobility of the traveling publ ic within the corridor. 

This study area is bounded by Union Hills Drive to the north , Van Buren Street to 
the south , Sarival Avenue/163rd Avenue to the east and \Miite Tank Mountain 
Regional Park to the west (Figure 1.1 ). This boundary represents the area of 
influence for the development of travel demand forecasts on the future roadway 
network in the study area . 

1.2 Report Overview 

The Jackrabbit Trail Access Control and Corridor Improvement Study is broken 
into two phases: planning and engineering . This White Paper documents the 
results of an important work element included within the planning phase of the 
study . This early work element involves development of socioeconomic data 
(SED) projections for interim and ultimate development conditions anticipated in 
the future . SED projections will serve as inputs to support development of travel 
demand forecasts for the future study area roadway network . All work in this 
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task will be coordinated with MCDOT, MAG, and staff representatives from the 
City of Surprise, Town of Buckeye , City of Glendale, and City of Goodyear. 

1.3 White Paper Purpose 

This White Paper documents existing , interim, and ultimate socioeconomic (i.e ., 
population and employment) data forecasts for the Jackrabbit Trail Corridor study 
area . The purpose of this paper is to establish a well-defined socioeconomic 
database for the study area and enable MCDOT to prepare travel demand 
forecasts to be used in analyzing future roadway network performance. This 
White Paper also provides a context for developing recommended SED 
projections in relation to MCDOT's other ongoing Northwest Valley corridor 
studies. The vision for the Jackrabbit Trail Access Control and Corridor 
Improvement Study is to use SED projections developed for the corridor studies 
cited above and provide a direct linkage between those studies and this study. 

This paper presents the 2005, 2030, and Buildout SED projections developed by 
MAG. It details how MCDOT will use these projections within the framework of 
the MAG regional travel demand model to develop travel forecasts for the study 
area . This paper also outlines the next steps in developing travel demand 
forecasts for the Jackrabbit Trail Access Control and Corridor Improvement 
Study. 

1.4 White Paper Organization 

This White Paper is organized in the following chapters: 

1.0 Introduction 

2.0 Data Source and Model Inputs 

3.0 Socioeconomic Forecasts 

4.0 Jackrabbit Trail Model Configuration Process 
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2.0 DATA SOURCE AND MODEL INPUTS 

2.1 Model Development Background 

MAG operates and maintains a comprehensive regional travel demand model for 
the purpose of developing and testing the air quality conformity of regional 
transportation plans (RTPs) and transportation improvement programs (TIPs). 
The travel demand model and testing covers the MAG planning area, which 
includes all of Maricopa County. Currently , travel demand forecasting is based 
on year 2005 population and employment data and year 2030 forecasts adopted 
by MAG for each SAZITAZ comprising its regional planning area. 

The MAG regional travel demand model has 1 ,864 Socioeconomic Analysis 
Zones (SAZs) , including the 36 SAZs that comprise the Jackrabbit Trail study 
area . These are the smallest units for which MAG prepares socioeconomic 
projections. SAZ boundaries are defined using major streets and landmarks. 
When used for transportation modeling , the SAZs are also known as Traffic 
Analysis Zones (TAZs). Figure 2.1 shows the TAZ structure for the Jackrabbit 
Trail Corridor study area . The study area encompasses approximately 77 square 
miles (less than one percent) of the 9,223 square-mile MAG planning area . 

As part of MAG's update of its RTP, the regional planning body prepared revised 
population and employment projections for its entire planning region . The first 
step in preparing these projections was to establish Buildout conditions by 
estimating popu lation and employment totals for TAZs forming the basis of the 
travel demand modeling process. "Buildout" forecasts are based on an 
amalgamation of (1) expected land development patterns and densities 
presented in local area General Plans and Comprehensive Plans, (2) approved 
development plans, and (3) planned or proposed development plans. Each of 
these sources provides a glimpse of the level of future development in the MAG 
planning region and , specifically , the density of development for all major land 
uses. As such , Buildout represents the best current understanding as to how the 
region will develop in the long term . There is no set timeframe within which 
Buildout will occur, but, generally, it is viewed as occurring in the next 50 years. 

2.2 Modeling Basis/Methodology 

MAG recently initiated development of an updated set of Buildout population and 
employment forecasts for the region . These new Buildout estimates were 
completed by MAG staff in September 2006 in consultation with representatives 
of local jurisdictions and agencies. Thus, the updated Buildout database 
incorporates the current General Plans and Comprehensive Plans of all MAG 
member agencies, including the following jurisdictions located within the 
Jackrabbit Trail Corridor study area : Buckeye , Surprise , Goodyear, Glendale , 
and Maricopa County . MAG's Buildout planning scenario provides a rationalized 
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basis for identifying for planning and programming purposes the ultimate 
transportation system for the region with specific attention to the roadway 
network. 

The reader will note in data and graphics presented herein that Buildout 
projections for the Jackrabb it Trail Corridor study area SAZ/TAZ un its may not be 
logical extensions of the 2030 projections. Socioeconomic data , specifically 
population and employment projections, for 2005 and 2030 were developed by 
MAG in 2003. To establish a growth scenario consistent with and sensitive to 
ongoing planning and development activities of member agencies, MAG 
developed the Buildout estimates in 2006. Buildout estimates were developed 
independently of the methodology adopted to develop the 2030 projections. 
Therefore , while the 2030 projections reflect standard planning practices for 
projecting future growth , such as trend analysis and extrapolation, Buildout 
projections reflect more subjective analysis of documented and apparent growth 
activity throughout the Valley . 

Buildout projections incorporate new facts on the ground, so to speak, and reveal 
a steady growth as anticipated by MAG's member agencies. It is not possible to 
say which projection would be the most reliable for transportation planning 
purposes. Thus, under the direction of MCDOT, a blended socioeconomic 
dataset has been developed for modeling purposes that considers the methods 
and assumptions associated with MAG's Buildout dataset. Figure 2.2 depicts 
the Municipal Planning Area (MPA) boundary for each jurisdiction within the 
Jackrabbit Trail Corridor study area . As noted above, the population and 
employment estimates contained in adopted General Plans and Comprehensive 
Plans have been enhanced through examination of current land development 
plans and any known development information/trends. 

Potential land development patterns for State Trust Lands also were considered . 
State Trust Lands cover a significant portion of the Jackrabbit Trail Corridor study 
area . The Arizona State Land Department (ASLD) holds these lands for eventual 
disposition by sale or lease to support Arizona public schools. ASLD works with 
the jurisdictions on conceptual development plans for state lands that each 
general plan reflects. 

2.3 Jackrabbit Trail Modeling Vision 

MCDOT is developing a custom-tailored travel demand model for the Northwest 
Valley to support the conduct of various corridor studies. It is recommended that 
the Jackrabbit Trail Corridor study area travel demand model be directly linked to 
MCDOT's refined Northwest Valley model. To date , the Northwest Valley model 
has focused on development of long-range travel demand forecasts based on the 
new Buildout socioeconomic database, reflecting full implementation of the 
MAG-adopted General Plan Land Use Elements. The new Jackrabbit Trail 
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Figure 2.2 
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Corridor model will rely on the same Buildout socioeconomic database as input 
for the TAZ structure within the Jackrabbit Trail Corridor study area . 

In the near future , MCDOT is expected to develop interim year (2030) travel 
demand forecasts to support corridor studies in the Northwest Valley. Upon 
completion of this modeling effort for the Northwest Valley region , MCDOT also 
will produce an interim forecast for the Jackrabbit Trail Corridor, using an interim 
database directly linked to the Northwest Valley model. 
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3.0 SOCIOECONOMIC PROJECTIONS 

3.1 Introduction 

This chapter compares and contrasts MAG population and employment 
data/projections for existing (2005) conditions, interim year 2030, and Buildout. 

3.2 Population Projections 

Table 3.1 summarizes the MAG population projections by SAZ for 2005, 2030, 
and Buildout for the Jackrabbit Trail Corridor study area (Detailed data for 

· individual study area SAZs are presented in Appendix A) . Table 3.1 shows that 
the population in the study area is projected to be 5.6 times greater by the year 
2030. By 2030, the study area is expected to be home to more than 180,000 
residents, in contrast to approximately 33,000 in 2005. The projected average 
annual rate of increase in population is approximately 7.1 percent per year, 
resulting in a population density of approximately 2,400 persons per square mile . 
This compares to a population density of only 425 in the study area in 2005. The 
population of the Jackrabbit Trail Corridor study area is projected to increase an 
add itional 30 percent between 2030 and Buildout to approximately 235,000 
residents. For this same period , the overall population density is expected to 
increase from approximately 2,400 to 3,1 00 persons per square mile . 

Table 3.1 
Summary of Jackrabbit Trail Study Area Population Growth Projections 

Source : Maricopa Associa tion of Governments : ' July 2003; 2September 2006 

Figures 3.1 , 3.2, and 3.3 depict population per square mile for 2005, 2030, and 
Buildout, respectively , in the Jackrabbit Trail Corridor study area , which is 
coincident with the travel demand model influence area for purposes of future 
traffic forecasting . As shown in Figure 3.1, the vast majority of the study area 
was developed at a density of 0 to 1 ,500 persons per square mile in 2005. 
Figure 3.2 indicates a notable increase in the density of development anticipated 
to occur between 2005 and 2030 in both the Jackrabbit Trail Corridor study area 
and surrounding areas. Densities exceeding 6,500 persons per square mile are 
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Figure 3.1 
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Figure 3.2 
Year 2030 Population Density 
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Figure 3.3 
General Plan Buildout Population Density 
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expected to develop in the northeast corner of the study area and in the central 
portion . Under Buildout conditions (Figure 3.3) , population density in the central 
portion of the study area is expected to more than double. Densities seen in the 
northeast corner of the study area are projected to expand to the west and south , 
based on projected development levels established for the City of Surprise and 
its MPA. 

3.3 Employment Projections 

Table 3.2 summarizes the MAG employment projections by SAZ for 2005, 2030, 
and Buildout for the Jackrabbit Trail Corridor study area. (Detailed data for 
individual study area SAZs are presented in Appendix B). Employment in the 
study area is projected to have a slightly greater average annual growth rate than 
population from 2005 to 2030 (7.9 percent per year vs. 7.1 percent per year, 
respectively) . Employment in the study area is expected to be 6.6 times greater 
by 2030, resulting in total employment growth between 2005 and 2030 of more 
than 59,000 employees. An additional 12,000 employees are projected for the 
study area from 2030 to Buildout, representing an increase of approximately 
17 percent. Employment density in 2030 is projected to reach approximately 
771 persons per square mile . This compares to a study area employment 
density of only 137 in 2005. Employment density in the study area is expected to 
increase to 1 ,065 employees per square mile under Buildout conditions. 

Table 3.2 
Summary of Jackrabbit Trail Study Area Employment Growth Projections 

Figures 3.4, 3.5 , and 3.6 illustrate employment per square mile for 2005, 2030, 
and Buildout, respectively , in the Jackrabbit Trail Corridor study area . Currently , 
employment density in the majority of the study area is 0 to 500 employees per 
square mile. Figure 3.4 shows three small areas where employment density 
exceeds 0 to 500 employees per square mile : between Bell and Greenway 
Roads in the City of Surprise; between the SR 303/Estrella Freeway and 
Sarival/163rd Avenue south of Peoria Avenue in the Cities of Litchfield Park and 
Waddell ; and along Interstate 10 between Citrus Road and Cotton Lane. 
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Figure 3.4 
Year 2005 Employment Density 
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Figure 3.6 
General Plan Build out Employment Density 
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Employment in the study area is projected to concentrate mostly along its 
eastern side and southern edge . Employment densities of 1,001 to greater than 
3,000 employees per square mile will be prominent by 2030 (refer to Figure 3.2) . 
Employment increases beyond 2030 are expected to occur in these same areas 
of the study area . Figure 3.3 shows that, through the Buildout timeframe , 
employment densities in the remainder of the study area are projected to remain 
within a range similar to that which exists today (0 to 500 employees per square 
mile) . 
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4.0 JACKRABBIT TRAIL MODEL CONFIGURATION PROCESS 

4.1 Model Development Direction 

The Jackrabbit Trail Access Control and Corridor Improvement Study will utilize 
MAG Buildout socioeconomic data for the study area to generate long-range 
travel demand forecasts. Traffic volume projections from this model , 
custom-tailored for the Jackrabbit Trail Corridor, will be used to conduct traffic 
operations analyses on the future roadway network serving the study area . 
Interim year (2030) socioeconomic projections will be prepared , and the 
Jackrabbit Trail Corridor Travel Model will be modified to produce interim year 
travel demand forecasts. 

The 2030 traffic forecasts then will be refined to reflect any significant 
development projects or traffic generators that were not accounted for in the 
MAG Buildout socioeconomic projections. Future traffic volumes, documented in 
related transportation studies, will be used as a reasonableness check for the 
Buildout traffic volume projections and to forecast intersection turning movement 
volumes. 

4.2 Regional/Sub-Regional Model Configuration 

As indicated previously , we propose to link the Jackrabbit Trail Corridor Travel 
Model directly to the Northwest Valley Corridor Studies Model that MCDOT 
recently developed. Figure 4.1 graphically illustrates the sub-regional and 
regional socioeconomic input sources that MCDOT will use in the development of 
the Jackrabbit Trail Corridor Travel Model. Recently developed socioeconomic 
projections for Buildout conditions will serve as inputs to the model, which will be 
used to support future corridor studies in the Northwest Valley . 

The new Jackrabbit Trail Corridor Travel Model will use the same MAG Buildout 
socioeconomic database as key inputs for all TAZs within the study area . Like 
the Northwest Valley Corridor Studies Model , this new Jackrabbit Trail Corridor 
Travel Model will use enhanced year 2026 socioeconomic data developed for the 
MCDOT Sun Valley Parkway Corridor Study for the portion of the Buckeye MPA 
south of the Bell Road alignment. Finally, for the rest of the MAG model region , 
2026 socioeconomic data , the development of which was coordinated by MAG 
and later adopted in July of 2003, will be used as background model input. 

Jackrabbit Trail Access Control and 
Corridor Improvement Study 

4.1 
Soci economic White Paper 
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Figure 4.1 
Northwest and West Valley Corridor Studies 
Model Influence Area Key Map and Summary 

of Regional Model Inputs 
I •- •- • 

• ~ City Boundary .. -.-. 
---• Jackrabbit Tra~ Corridor .Alignment 

..._ __ .,.I Jackrabbit Tra~ study /lrea Botx1dary 

I Northwest and West Valley Corridor 3udies 
...._ __ .,._ f\/bdellnfluence Area 

B.Jckeye Plaming Area S/0 Bell Road Ali~·m1!nl 
Enhanced Year 2026 SED 
(Source: Sun Valley Pariwllay Corridor study) . 

....---- B.Jckeye Planning Area N/0 Bel Road Alignment and 
R.JII Surprise Ranning /lrea 

...._ ___ fii'AG B.Jildout Housing Un~ and Employment Data 
by TAZI03, October 6, 2006. 

Unincorporated rv'Bricopa Coutny Planning Areas 
within Northwest Valley Corridor studies Nbdel 
Influence Area, 11/'AG B.J~doul Housing Unt and 
Employment Data by TAZI03, October 6, 2006. 

Peoria Ranning Area, 1\fAG Buildoli Housing Unit and 
Employment Data byTAZI03, October 6, 2006. 

Remainder of Jackrabbit Tra i study .Area J M:x:lel 
Area of lnlfuence, f\MG Buildoul Housing Unit and 
Employment Data byTAZI03, October 6, 2006. 

Remainder of MA.G Region 
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Jackrabbit Trail Model Study Area Population Estimates (Continued) 

Total 78.74 32595 425 

Soorces : Associ iltion of Governments. July 2003: 

Appendix A 
Jackrabbit Trail Acces:; Control and 
Corridor Improvement Study 

181446 2364 148851 7.10% 234331 

Association of Governments. September 2006. 

- - - - - -
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Jackrabbit Trail Model Study Area Population Estimates 
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APPENDIX B 
EMPLOYMENT ESTIMATES 

JACKRABBIT TRAIL MODEL STUDY AREA 

Socioeconomic White Pape r 
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Jackrabbit Trail Model Study Area Employment Estimates 
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Jackrabbit Trail Corridor Study 
AM 2006 Exist in~ Peak Hour 14: 1-1 0 Eastbound & Jackrabbit Trail 

~ .... .( -+-- ' ~ --+ 

EBL.: EBT EBR WBL.: WBT WBR NBL.: 

~ 
StoR Stop 

0% 0% 
5 0 

0.92 0.92 
5 0 

1190 1370 304 1209 1190 255 304 

304 1209 1190 255 304 
6.2 7.1 6.5 6.2 4.1 

3.5 4.0 3.3 2.2 
100 100 100 100 
118 135 783 1256 

EB 1 SB2 
71 435 315 304 
49 0 31 5 0 
16 359 0 ,o 

156 1700 1125 1700 
0.45 0.26 0.28 0.18 

52 0 29 0 
46.0 0.0 9.4 0.0 

E A 
46.0 0 .0 4.8 

E 

CU Level of Service 

Q:\071 0010000 Jackrabbit\Traffic Operations\2006\AM\2006 AM Peak Hour.sy7 
3/29/2007 
Wilson & Company 
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NBR SBL SBT SBR 
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0 .92 

0 

435 

435 
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2.2 
72 

1125 
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Jackrabbit Trail Corridor Study 

AM 2006 Existin~ Peak Hour 11: 1-10 Westbound & Jackrabbit Trail 

I .,)- "t i'" ~ "'- ~ t r '. ~ .; --+ 

Movement EB[ EB EBR WB[ W BR NBL NBR SBL SBT SBR I 
"' 

~ 
Free 

I 0 0 210 45 
0.92 0.92 0 92 0.92 

0 0 ~.28 49 

I 
I 

679 546 394 546 571 I 
I 394 546 571 120 418 

6.2 7.1 6.5 6.2 4.1 

4.0 3.3 

I 99 86 
425 932 

pirection, Lane # WB1 NB1 NB2 SB 1 

~olume Total I Volume Left 
Volume Right 
cSH 

I 
0.0 I 

I 9.6 
73.9% IClJ Level of Service D 

15 

I 
I 
I 
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Jackrabbit Trail Corridor Study 
AM 2006 Existin9 Peak Hour 3: McDowell Road & Jackrabbit Trail ,. 

" .f ~ '- ~ t ~ '. + .; __. 

I , ovement EBR WBR NB NBR SB SBT SBR 

~ ~ ~ 

I 0% 
135 50 5 

0.92 0.92 0.92 

I 
147 54 5 

I None 

I 
590 236 677 565 174 239 201 

I 590 236 677 565 201 
6.5 6.2 7.1 6.5 4.1 

I 3.5 4.0 3.3 3:5 4.0 2.2 
93 96 86 76 96 100 

406 396 803 294 409 1371 

I 81 EB2 WB1 WB2 NB 1 NB2 SB2 
27 125 71 27 71 201 5 239 
27 0 71 0 71 0 5 0 

I 
0 109 0 11 0 54 0 5 

406 708 294 519 1328 1700 1371 1700 
0.07 0.18 0.24 0.05 0.05 0.12 0.00 0.14 

5 16 23 4 4 0 0 0 

I 14.5 11.2 21.1 12.3 7.9 0.0 7.6 0.0 
B B c B A A 

11 .8 18.6 2.0 0.2 
B c 

I Intersection Summa!i: 
Average Delay 5.5 
Intersection Capaci Utilization 35.5% ICU Level of Service A 

I Analysis Period (min) 15 

I 
I 
I 
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Jackrabbit Trail Corridor Study 
AM 2006 Existin~ Peak Hour 6: Thomas Road & Jackrabbit Trail 

( ' t ~ ". + 
ovement WBR NBR SB[ 

Free 
0% 

10 130 40 25 
0.92 0.92 0.92 

11 141 43 
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Jackrabbit Trail Corridor Study I 
PM 2006 Existinlil Peak Hour 11 : 1-10 Westbound & Jackrabbit Trail 

_,1- "t .f +-- '- "\ t ~ '-. + .; I --. 
Movement EB EBT EBR WBl WBT WBR NBR SB[ SBR 

4t I StOR 
0% 

0 300 10 260 

I 0.92 0.92 0.92 0.92 
0 326 11 283 

I 
None I 

921 633 394 633 668 185 429 185 I 
921 633 394 633 668 185 429 185 

I 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1 

3.5 3.3 3.5 4.0 
100 100 15 97 I 655 385 370 

1rection, Uine '# WB1 NB 1 NB2 SB 1 
!Volume Total 620 27 429 

I Volume Left 326 27 0 
283 0 1 
514 1130 

olume to Ca~Jaci~ 1.21 0.02 I Queue Length 95th (ft) 581 2 
Control Delay sJ 135.4 8.3 
Lane LOS F A 
~A-m~roacli Delay ( s) 135.4 1.1 0.0 I Approach LOS F 

66.7 I 92.4% ICU level of Service F 
15 

I 
I 
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I Jackrabbit Trail Corridor Study 

PM 2006 Existin~ Peak Hour 3: McDowell Road & Jackrabbit Trail 

I ~ " ~ +- '-
"" 

t ~ \. + ./ __., 
Movement EB[ EBR WB[ WBR NB[ NBR SBT SBR 

I 'I 'I 'I ~ 
Free 

0% 
70 5 255 20 

I 0.92 0.92 0.92 0.92 
16 76 5 277 22 

I 
I None one 

I 709 288 840 745 217 299 255 

I 
288 840 
6.2 7.1 

I 
75 

213 

1rection, [ ane # EB 1 WB1 WB2 NB SB2 

I 
iVolume Total 16 130 54 22 109 255 5 299 
Volume Left 16 0 54 0 109 0 5 0 
~olume Right 0 103 0 5 0 76 0 22 
cSH 310 572 213 369 1262 1700 1310 1700 

I 
0.05 0.23 0.25 0.06 0.09 0.15 0.00 0.18 

4 22 24 5 7 0 0 0 
17.3 13.1 27.6 15.4 8.1 0.0 7.8 0.0 

c 8 D c A A 

I 13.6 24.1 2.4 0.1 
8 c 

I 5.3 
39.6% ICU Level of Service A 

15 

I 
I 
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Jackrabbit Trail Corridor Study 
PM 2006 Existing Peak Hour 6: Thomas Road & Jackrabbit Trail 

t 
ovement NBR SB 

None 

446 174 185 

446 174 185 
6.4 6.2 4.1 

3.5 3.3 2.2 
95 99 100 

568 870 1390 

irection, lane # WB1 NB 1 SB 1 
N'olume Total 33 266 
Volume Left 27 5 

olume Right 5 0 
cSH 603 1390 

0.05 0.00 
4 0 

11 .3 0.2 
B A 

11 .3 0.0 0.2 
B 

ntersection Summary 
Average Delay 0.9 
Intersection Ca aci Utilization 26.6% 
Analysis Period (min) 15 

Q:\071 0010000 Jackrabbit\Traffic Operations\2006\PM\2006 PM Peak Hour.sy7 
3/29/2007 
W ilson & Company 

Page 1 

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



I 
I 
I Appendix V 

Crash Data 

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



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

Incidents 

MICROFILM 
11252677 
.11261610 
11390281 
11391226 
11473346 

11 1912685 
:12492433 
,12962224 
13130734 
13141551 
13151203 
13271638 
13292315 

ROADNAME 
TOTAL 

liT 
Jackrabbit Trl 
Jackrabbit Trl 
Jackrabbit Trl 

~Dowe_!l Rd l _ -~ 2 20031 6 :5~:~ Collision _'!lith other Motor Vehicle 2~ 1 0 Angle 
~- _ I 0010121 c l 0 2 20031 12:37:00 PM Collision with other Motor Vehicle 21 2._ 0 Angle 
_ IEncanto Blvd 3 3 2003J 11 :17:00 AM Collision with Traffic Barricade 1' 2 0 Single Vehicle 

Jackrabbit Trl 
Jackrabbit Trl 
Jackrabbit Trl 

I OQ1 0121 c __ + ~I- _ ~ 2003[ 12:25:00 PM Colli~lon with other Motor Vehicle 2 0 0 Angle 
.10010121j 76 4i 2003 9:52:00 PM CollisionwithotherMotorVehicle 2 0 DRear-End 
'Monte Vista Rd 182 81 2003j 4:53:00 AM Collision with other Motor Vehicle 2. - _or-- 0 Sideswipe (opposite 

Jackrabbit Trl 
Jackrabbit Trl -
Jackrabbit Trl 
Jackrabbit Trl 
Jackrabbit Trl 
Jackrabbit Trl 
Jackrabbit Trl 

I 0010121 c 0 1· 20041 4:00:00 PM Collision with other Motor Vehicle 2. 0 0 Left Turn 
Lewis Av _ ------1-- -197 4 ...1QOi 7:09:00 AM Collision with Other Fixed Object 1 - 2 _ 0 Single Vehicle 
I 0010121c __ .._ 3 _ ---sr- 2004 6:34:00 AM Collision wl th other Motor Vehicle ~+ . 1L_ 0 Left Turn 
McDowell Rd 0 7 20041 4:44:00 PM Collision with other Motor Vehicle 2t or- 0 Angle 
McDowell Rd -249 7 2004 1:34:00 PM Collision with other Motor Vehicle i . : .1!_ 0 Left Turn 

_ 
1
1 0010121a -98 Sf- 2004 8:03:00 PM Collision with other Motor Vehicle 2 _ 1T 0 Left Turn __ • 
I 0010121 c _ _ _ 0 8 2004 11 :14:00 AM Collision with other Motor Vehicle 2 _ _1!.- 0 Angle ___ _ 

13550914 Jackrabbit Trl vv, ~ vuv"' uvv .. , , , McDowell Rd 0 10 2004 12:26:00 PM Collision with other Motor Vehicle 2 0 0 Angle 
- McDowell Rd 0 11 2004 2:46:00 PM Collision with other Motor Vehicle 2 0 0 Angle -13651419 195th Av 

13771046 Jackrabbit T rl I 0010121 c __ 0 12 2004 11 :40:00 AM Collision with other Motor Vehicle 2 0 0 An~ 
14622863 
14700783 
14722396 

195th Av 
Jackrabbit T rl 

Monte Vista Rd ~- -+---- ~f--- 7 2005 5:00:00 PM Collision with Utility Pole 1 _ 1 f-- 0 Single Vehicle 
McDowell Rd 0 7 2005 4:43:00 AM Collision with other Motor Vehicle 2f--- Of--- 0 U-Tum 

Jackrabbit Trl I 0010121 a 0 8 2005 5:13:00 AM Collision with other Motor Vehicle 2 1 0 Left Turn 
15002298 195th Av McDowell Rd 0 10 2005 3:36:00 PM Collision with other Motor Vehicle 2 0 0 AnQie 
15010264 
15250897 

Jackrabbit~ I 0010121j 0 8 2005 8:00:00 PM Collision with other Motor Vehicle 2'- ~ ~ • 0 Rear-End 
Jackrabbit Trl I 0010121 c 0 12 2005 6:46:00 AM Collision with other Motor Vehicle 2 0 0 Angle 

11222845 
11361270 

~""'v 
1
Jackrabbit Trl Indian School Rd 402 2 2003 9:54:00 PM All Other Non-Collision 1. 0 0 Single Vehicle 

· --- Jackrabbit Trl Flower St 0 2 2003 9:50:00 PM Collision with other Motor Vehicle 2 2 1 Head-On 
12591772 
13662197 

Jackrabbit Trl Medlock Dr 1319 2 2004 7:41 :00 PM Overturning 1 1 0 Single Vehicle 
Jackrabbit Trl Osborn Rd -39 11 2004 5:35:00 AM Overturning 11 • o o Single Vehicle 

14382193 Jackrabbit Trl Indian School Rd -30 5 2005 4:00:00 PM Collision with other Motor Vehicle 2 0 0 Rear-End 
14511498 195th Av Indian School Rd 0 6 2005 2:45:00 PM Collision with other Motor Vehicle 2 1 0 Angle 

,14612076 Jackrabbit Trl Indian School Rd 0 7 2005 10:59:00 AM Collision with other Motor Vehicle ___ 2j__ _ 0 0 Left Turn 

RUNOFF 
DAYLIGHT I WEATHER I TRAFFIC WAY I ROAD I INJURY SEVERITY 

Darkness --~---. Road~Y/AIIey - 0-~citating Injury 
1 

Daylight Clear Roadway/Alley 0 Non-lncapacitating_!r1j_!.!__ry 
~light Snow Roadside _ -1 Possible Injury --Daylight Clear Roadway/Alley 0 No Injury 
Dawn or Dusk Clear Roadway/Alley -___= _ 0 No Injury -J 
Dawn or Dusk Clear RoadwayjAIIey 0 No Injury • 
Daylight Clear Roadway/Alley_ 0 No Injury 
Daylight Clear Roadside -1 Non-lncapacitatinQ Injury 
DaYlight Clear _ t~oadway/AIIey 0 Possible Injury ___ _ 
Daylight Clear !Roadway/Alley 0 No Injury 

IDayliQht Clear !Roadway/Alley 0 Possible Injury _I 

--· 

~~~h~t---~~~--
Da light __ _ 

_Daylight 
Dawn or Dusk Clear 
Dawn or Dusk Clear 
Daylight !Clear !Roadway/Alley I O!No Injury · 
Darkness Clear Roadway/Alley --
Dawn or Dusk Clear Roadway/Alley 
Darkness !Snow Roadway/Alley 
Darlkness !Clear Roadway/Alley I OIFatal l 
DayliQht !Clear -1 lnca- acitating Injury 

-1 No Injury --
Roadside 

-l 
Darkness !Clear Roadside 

IDayliQht !Clear Roadway/Alley OINo Injury l 
Da~ !Clear 
Daylig_ht Clear 

Roadway/Alley 
---1 

OIPossible Injury 
OINo Injury Roadway/Aile~ 



- - - - - ... -

l 00 10 I 0010 12Ic 

I 00 101 2 la 1 001012 le 

5 

2 2 

- - - - - - - - ... 

Road: Jackrabbit Trl 
10010 121j MonteVistaRd LewisAv ThomasRd 

Mcdowell Rd Encanto Blvd Virginia Av Tota l 

Angle 

5 

Left Turn 

10 

------ 5 
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Road: Jackrabbit Trl 
I 0010 I 001012lc I 0010 12lj Monte Vista Rd Lewis Av Thomas Rd 

I 001012la I 001012 l e Mcdowell Rd Encanto Blvd Virginia Av Total 

Rear-End 

2 

2 

Sideswipe (opposite) 

Single Vehicle 

3 

- - - - - ~ - - - - - - - - - ... - - -



- - - ... .. - - - - - - - - - - - .. - -
Road: Jackrabbit Trl 

I 0010 l 00 1012lc I 00 1012 lj Monte Vista Rd Lewis Av Tiwmas Rd 

I 00 10!2la I 00 1012le Mcdowell Rd Encanto Blvd Virginia Av Tota l 

U-Turn 

2 7 2 6 22 

Intersection Method: Distance From Intersection Intersection Radius: 100 feet 

Distance From First Intersection: -100 feet Distance From Second Intersection: 1000 feet 

Page 3 of 3 



Road:Jackrabbit Trl 
Catalina Dr Flower St Whitton Av Indian School Rd Minnezona Av Medlock Dr 

Earll Dr Osborn Rd Clarendon Av Sells Rd Meadowbrook A v Total 

Angle 

Head-On 

- - - .. - - - - - - - - - - - - - - -



- - - - - - - - - - - .. - - - .. - - -
Road: Jackrabbit Trl 

Catalina Dr Flower St Whitton Av Indian School Rd Minnezona Av Medlock Dr 

Earll Dr OsbomRd Clarendon Av Sells Rd Meadowbrook Av Total 

Left Turn 

-------

Rear-End 

Single Vehicle 

3 



Road: Jackrabbit Trl 
Catalina Dr Flower St Whitton Av Indian School Rd Minnezona Av Medlock Dr 

Earll Dr Osborn Rd Clarendon Av SeUs Rd Meadowbrook Av Total 

3 7 

Intersection Method: Distance From Intersection Intersection Radius: 100 feet 

Distance From First Intersection: -1000 feet Distance From Second Intersection : 5000 feet 
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l 0010 I 0010 121c 

l 00 1012 l a l 00 1012 1e 

2 

- - - - ... - - - -

Road:Jackrabbit Trl 
I 0010121j Monte Vista Rd Lewis Av Thomas Rd 

Mcdowell Rd Encanto Blvd Virginia Av Total 

Incapacitating Injury 

I 

Non-Incapacitating Injury 

Possible Injury 

3 

3 

- - -



- -

Road:Jackrabbit Trl 
[ 0010 l 001012lc 

l 001012la I 0010121e 

4 

2 7 

l 00 I 0 12lj Monte Vista Rd Lewis Av Thomas Rd 

Mcdowell Rd Encanto Blvd Virginia Av Total 

2 

No Injury 

5 

6 

II 

22 

-··-··-··-··-··-··-··-··-··-··-··-··-··-··-··-··-··-··-··-··-··-··-··-··-··-··-··-··-··-··-··-··-··-··-··-··-··-··-··-··-··-··-··-··-··-··-··-··-··-··-··-··-··-· 
Intersection Method: Distance From Intersection Intersection Radius : 100 feet 

Distance From First Intersection: -1 00 feet Distance From Last Intersection: 1000 feet 
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Road: Jackrabbit Trl 
Catalina Dr FlowerSt Whitton Av Indian School Rd Minnezona Av Medlock Dr 

Earll Dr Osborn Rd Clarendon Av Sells Rd Meadowbrook Av Tota l 

Fatal 

Incapacitating Injury 

Possible Injury 

-------



Road: Jackrabbit Trl 
Catalina Dr FlowerSt Whitton Av Indian School Rd Mirmezona Av Medlock Dr 

Earll Dr Osborn Rd Clarendon Av Sells Rd Meadowbrook Av Total 

No Injury 

2 

4 

3 7 

Intersection Method: Distance From Intersection Intersection Radius : 100 feet 

Distance From First Intersection: -1000 feet Distance From Last Intersection: 5000 feet 

- - - - - - - - - - - - - - - - - - -



I 
I 
I Appendix VI 

I 
ADOT Priority Weeds List 

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



------ ----------

I 
I 
I 

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

ARIZONA DEPARTMENT OF TRANSPORTATION 

Natural Resources Management Section 
Priority Weeds List 

Acroptilon repens (L.) DC. --Russian knapweed 

,. Ailanthus a! tis sima -- Tree of heaven 

• Alhagi pseudalhagi (Bieb.) Desv. -- Camelthorn 

Asphodelus fistulosus -- Onion weed 

Brassica tourni{ortii -- Sahara mustard 

Carduus nutans -- Musk thistle 

Centaurea di[fusa L. -- Diffuse knapweed 

,. Centaurea rnaculosa L. -- Spotted knapweed 

,. Centaurea melitensis -- Malta starthistle 

Centaurea solsitialis -- Yell ow starthistle 

Cirsium vulgare -- Bull thistle 

Eragrostis curvula-- Weeping lovegrass 

Eurvops subcarnosa -- Sweet re inbush 

,. Heterotheca subaxilaris-- Camphorweed 

Kochia scoparia -- Kochia 

,. Linaria genistifolia var. -- dalmatica - Dalmatian toadflax 

Melilotus officinal is -- Yell ow sweet clover 

Onopordum acanthium L. -- Scotch thistle 

Parkinsonia aculeata -- Mexican palo verde 

• Pennisetum ciliare -- Buffelgrass 

Pennisetum setaceum -- Fountaingrass 

Salsola kali - Tumbleweed 
Salvia aethiopis -- Mediterranean sage 

Sorghum halepense -- Johnson grass 

Tamarix spp -- Salt Cedar 

Verbascum thapsus -- Mullein 

For additional information, please visit: http://www.usgs .nau.edu/swepic 

Some of the plants listed are prohibited from entry into Arizona unless 
accompanied by the appropriate federal and state permits. Additional weed 
species are regulated by the federal government and may not be transported 
without specific permit. Please visit the Arizona Noxious Weeds List at the 
Arizona Department of Arg ricu lture: http:/ /azda.gov/PSD/quarantine5 .htrn. 
Arizona is also under the jurisdiction of the federal noxious weed list 
http :1 /www .aphis. usda.gov/ppq/weeds . 
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ARIZONA DEPARTMENT OF AGRICULTURE 

PROHIBITED, REGULATED AND RESTRICTED NOXIOUS WEEDS 

PROHIBITED: 

The following noxious weeds (includes, plants, stolons, rhizomes , cuttings and seed) are prohibited from 
entry into the state. 

Acroptilon repens (L.) DC.-- Russian knapweed , 
Aegilops cylindrica Host. -- Jointed goatgrass, 
Alhagi pseudalhagi (Bieb.) Desv. -- Camelthorn, 
Alternanthera philoxeroides (Mart.) Griseb. --Alligator weed, 
Cardaria pubescens (C.A. Mey) Jarmolenko -- Hairy whitetop, 
Cardaria chalepensis (L.) Hand-Muzz -- Lens podded hoary cress, 
Cardaria draba (L.) Desv. --Globed-podded hoary cress (Whitetop), 
Carduus acanthoides L. -- Plumeless thistle, 
Cenchrus echinatus L. -- Southern sandbur, 
Cenchrus incertus M.A. Curtis -- Field sandbur, 
Centaurea calcitrapa L. -- Purple starthistle, 
Centaurea iberica Trev. ex Spreng. -- Iberian starthistle, 
Centaurea squarrosa Willd. --Squarrose knapweed , 
Centaurea sulphurea L. -- Sicilian starthistle, 
Centaurea solstitialis L. --Yellow starthistle (St. Barnaby's th istle) , 
Centaurea diffusa L. -- Diffuse knapweed, 
Centaurea maculosa L. --Spotted knapweed, 
Chondri I Ia juncea L. -- Rush skeletonweed, 
Cirsium arvense L. Scop. -- Canada thistle, 
Convolvulus arvensis L. -- Field bindweed, 
Coronopus squamatus (Forskal) Ascherson --Creeping wartcress (Coronopus) , 
Cucumis melo L. var. Dudaim Naudin -- Dudaim melon (Queen Anne's melon) , 
Cuscuta spp. -- Dodder, 
Drymaria arenarioides H.B.K. -- Alfombrilla (Lightningweed) , 
Eichhornia crassipes (Mart.) Solms - Floating water hyacinth, 
Eichhornia azurea (SW) Kunth . --Anchored water hyacinth, 
Elytrigia repens (L.) Nevski -- Quackgrass, 
Euphorbia esula L. -- Leafy spurge, 
Halogeton glomeratus (M. Bieb.) C.A. Mey --Halogeton, 
Helianthus ciliaris DC. --Texas blueweed , 
Hydrilla verticillata Royale -- Hydrilla (Florida-elodea), 
Ipomoea spp. --Morning glory. All species except Ipomoea carnea, Mexican bush morning glory; 
Ipomoea triloba, three-lobed morning glory (which is considered a restricted pest) ; and Ipomoea 
aborescens, morning glory tree, 
Ipomoea triloba L.- Three-lobed morning glory, 
lsatis tinctoria L. - Dyers woad, 
Linaria genistifolia var. dalmatica- Dalmatian toadflax, 
Lythrum salicaria L. - Purple loosestrife , 
Medicago polymorpha L. -- Burclover, 
Nassella trichotoma(Nees.) Hack. --Serrated tussock, 
Onopordum acanthium L. -- Scotch thistle, 
Orobanche ramosa L. -- Branched broomrape, 
Panicum repens L. - Torpedo grass, 
Peganum harmala L. -- African rue (Syrian rue), 
Pennisetum ciliare (L.) Link- buffelgrass, 
Portulaca oleracea L. -- Common purslane, 
Rorippa austriaca (Crantz.) Bess. -- Austrian fieldcress, 
Salvinia molesta- Giant salvina 



Senecio jacobaea L. -- Tansy ragwort, 
Solanum carolinense L. -- Carolina horsenettle, 
Sonchus arvensis L. -- Perennial sowthistle, 
Solanum viarum Dunal -- Tropical Soda Apple, 
Stipa brachychaeta Godr. -- Puna grass, 
Striga spp. -- Witchweed , 
Trapa natans L. --Water-chestnut, 
Tribulus terrestris L. -- Puncturevine. 

REGULATED: 

The following noxious weeds are regu lated (includes plants, stolons, rhizomes, cuttings and seed) and if 
found within the state may be controlled or quarantined to prevent further infestation or contamination. 

Cenchrus echinatus L. -- Southern sandbur, 
Cenchrus incertus M.A. Curtis-- Field sandbur, 
Convolvulus arvensis L. -- Field bindweed, 
Eichhornia crassipes (Mart.) Solms --Floating water hyacinth, 
Medicago polymorpha L. -- Burclover, 
Pennisetum cil iare (L. ) Link- buffelgrass, 
Portulaca oleracea L. -- Common purslane, 
Salvinia molesta- Giant Salvinia * 
Tribulus terrestris L. -- Puncturevine. 

* Added by Director's Administrative Order DAO 99-03 on 8/25/99 

RESTRICTED: 

The following noxious weeds are restricted (includes plants, stolons, rhizomes, cuttings and seed) and if 
found with in the state shall be quarantined to prevent further infestation or contamination. 

Acroptilon repens (L. ) DC. -- Russian knapweed, 
Aeg ilops cy lindrica Host. --Jointed goatgrass, 
Alhag i pseudalhag i Bieb.) Desv. -- Camelthorn , 
Cardaria draba (L. ) Desv. --Globed-podded hoary cress (Whitetop), 
Centaurea diffusa L. -- Diffuse knapweed, 
Centaurea maculosa L. --Spotted knapweed, 
Centaurea solstitial is L. --Yellow starthistle (St. Barnaby's th istle), 
Cuscuta spp. -- Dodder, 
Eichhornia crassipes (Mart.) Solms- Floating water hyacinth 
Elytrigia repens (L.) Nevski -- Quackgrass, 
Euryops sunbcarnosus subsp. vulgaris- Sweet resinbush , 
Halogeton glomeratus (M. Bieb.) C.A. Mey -- Halogeton, 
Helianthus cil iaris DC. -- Texas blueweed , 
Ipomoea triloba L. -- Three-lobed morning glory, 
Linaria genistifolia var. dalmatica -- Dalmatian toadflax, 
Onopordum acanthium L. -- Scotch th istle. 

The following commodities are hosts or carriers of the prohibited, 
regulated or restricted plants: 

1. All plants other than those categorized as a regulated or restricted pest; 
2. Forage, straw and feed grains; 
3. Live and dead flower arrangements 
4. Ornamental displays; and 
5. Any appliance, construction or dredging equipment, boat, boat trailer or related equ ipment, or any other 
vehicle with soil attached or carrying plant debris. 
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Additional weed species are regulated by the federal government and may not be transported without 
specific permit. The federal noxious weed list may be obtained at the following web site 
http:/ /www.aphis. usda.qov/ppq/weeds/ 
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GAME AND FI SH DEPARTMENT 

February 16. 2007 

Dy De ign In . 
99 L. irginia. #I 75 
Pho nix. rizona 85004 

L 

r i 

602 

; f ft. F< 

'• ' I.IJ.. r ~ 

'Jc '•I . 

R : Jackrabbit Trai l From Interstate I 0 orth to B ·II Road 

Dear 1r 7 orba 

OtR£ CTOR 
L 1..~ l 

•.. 

DEPU I y OHI [ TOR 

[' ' 

he rizona Game and r ISh Department ( Dep rt lent I ha re\ iewed the letter dated I ebruar) 05. 
2007. regarding lhe propo~ed Jackrabbit frail c e s Control and 'orridor Improv ment Stud) . 
in Maricopa unt). rizona. The Department under tand the propo ed project ma) include 
widening of th~: roadway up t 6 lanes (divided). inter ection and traffi light upgrades. cuh crt . 
bridge widening or new bridge con tru tion. P r your r que t. th ~ Department's Heritage D ta 
~1anagcmcnt ·y tern (HD 1 ha b en a cessed and urrent re ord shO\\ th< t the special status 
sp cie li ted on the attachment ha\ been documented as occurring in the pr 1ject 'icinity n
mile butTer) In addition. th is project does not oc ur v~ithin Designated ritical llabitat 1 he 
Department is also enclosing handling guideline ~ r the .. onoran De ert tortoi e and th 
We tern utTowing Owl \\ e offer the follov.mg comments fo r ~·our consideration. 

rhe Department' s HD~1 · data are not int nd d to in tude potcnttal di tribution ol pccial status 
pe t . Arizona i larg' and dh·cr c \\tth plant , am mal . and '0\ tronmcntal conditions that ar 

C\er hanging. Consequent!}. man) area~ ma) contain . pc i s that biologi. t. don )t knO\\ about 
or spe ies pre\ tousl) noted in a particular area rna) no longer occur there . ot all of riz na 
h b en sun ) ed lor pc •tal ·talus ·pc ·te . . and :ul'\ ·y: that ha" been condu t d hav 'an d 
great!) in scope and int nslt) . 

TI1 Department under land <\nzona' 111 rca mg human population ha neccs it ted more 
roads. \\tder high\\3)' . and urban devel pm nt a ro the state Ho,vevcr. the asso tatcd 
infrastru turc an reate barrier and prcYcnt the moYcmcnt of terre trial and quati animals 
The barrie i late \\ i ldlife and their habitat. inc rca e th likelihood of pe i m rtality. and 
re trict the ability fanimal t mo\e between important undeveloped region of the tate 

The epartment ha undertaken a JOint effl rt with the Arizona epartment of 1 ransportation 
(AD ). th rederal Highway dmini tratt n (l · H\~ ) and the L .. I·ore t ' el'\·ice ( } ' ). 
along with representathe from other agenci sand non-profit groups to td ntif). v.ildlif linkag s 
a r th stat that n d to b maintained to en:ur v.tldli(i permeabilit) The Department 1s 

~· f 



1\lr. lichacl /orha 
I ebruar) 16. ~007 , 
interested m maintam111g "ildhk <.:onnecll\ it~ in th1::. region and m the broader context ol future 
de\' lopm ·nt and 111 relation to the road\\ il) 1t. elf. Plea. c contact Ra) clw.cinsburg. Research . 
. \ri/Ona (Tame and I ish Department at ( 602) 789-:~251. r lr further mformatJOll pertammg to 
current re ~.:ar h. anJ th~.: Department" s interest 111 maintaining \\ ildlifc connecti\ it) and 
permcabilit~ and specllic des1gn recommendations ( uh erts. ct . ). Al though :,pecific areas rm 
\\ildlil~ connecti\ II) \\Jthm the proJect stud~ ar aha\ not~ t heen identified. tt"s important to 
note that larg and small \\ashes are constdercd important connecti\ it~ area I he riparian areas 
along washc · Ml' cntical to hiologtcal communi!) diversit) and prm ide linear t:orri lor· 
important to migrah1r~ spl'cies. 1 he Department has created guidelines 1\."Tr cuh erts and bndges. 
these can he found ,tt llllp '' \\ '' .:1/!!li.i gL)\ hl!I . 

The Department apprL'CJatcs the opportunit) to prO\ Ide prehmmar) comment on thi::. proJect In 
addition. the Dcpartmclll \\ould hke to <.:ontmuc this t:oordinated effort alone \'lillh Lhe 

opp munit~ Ill pro\ 1uc .m ~\aluation ot impact~ to "ild life or wildlife habitats assocJated "Ith 
project de\ clopml'nt "hen mnn: information hccom~s a\·ailable lt ) ou ha\ l' an) 4ue ·tton · 
r~gardmg this ktter. pkase ~.:ontaLl me ..tt (602) 7S9- ~486 

~incerel~. 

Alic1a. we zc1 
Project b aluauon ~p ·cwhst 

·c Ru·s llaughe~ . llabitat Program 1anac~r. Region vI. \lil D 
A< If L): - MIP-0209 I '0' 
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Special Status Species within 3 Miles of Jackrabbit Corridor Study : T1 .0N, 
R2.0W, SEC 2-5; T2.0N, R2.0W, SEC 1-5, 8-12, 13-17, 20-24, 25-29, 32-36 ; T3.0N, 

R2.0W, SEC 1-5, 8-12, 13-17, 20-24, 25-29, 32-36 . 

NAME COMMON NAME ESA USFS BLM STATE 
Athene cumculana hypugaea Western Burrowing Owl sc 
Gopherus agasSIZ// (Sonoran Populalton) Sonoran Desert Torto1se sc 
Opun/ta enge/mannu var flavtsptna 
Rana yavapatensts Lowland Leopard Frog sc s 

No Cnt1cal Hab1tats 1n project area AGFD # M0?-02091505 Jackrabbit Corndor Study 

Anzona Game and F1sh Department Hentage Data Management Syst""' Feoruary o6 .2006 

Project Evaluation Program 

s 
wsc 

SR 
wsc 



< Jl 'II H-1 I. 'IS I OK I!-\ 'UI I ·c.,, U 'ORA. DF I· RT ·1 OR I 01:-.I·S 
I '.:COLI 'II IUD ll.' Dl·\'FI OP. lEt 'T PROJJ·C. IS 

i\ni't 11.t (J~!mc and h~h D -partmcnt 
l ('\I Lll J,ll1ULII)' 17, I 997 

The r\JJ/(\n:t ( l.l' e· and !Ish [)cpa Jl'('J1 (l kp;u tment) ha. de\·elopc:d the folio\ in~ gtlltkllllC:. to 
n.•dun: p\)lt:ll 1.11 1111p ld to Jt:.<.'lt t :iLl:> , and tO pre mote the COnl!nllCd 1: l~ltllCt' of lurtoi. e 
throughout th~ s .le Ill.: c gtnd !111 apply tn short-tcnn and or small-scale plOJCCts, depend Ill" 
l'l1 tht: numb 1 t'f ,, rcctcd tortoise ;~nd :pcci fie type· of prOJeCt 

Desert IOJ1t'ls ~ t'l thl ~(lJHll<lll populo.! I )J1 arc tho c occurring south and ~:ast ol the l'nltlrado R1 c.:r 
'J ortoiscs enC\ Ulllt:Icd 111 the open J10uld be mo\'cd out of harm's \\a) to adJ~Kcnt appiL\pna c 
h.1bitJI. If an (\CCllpiLd bunO\\' JS dctcm1;ncd to be in JCOpJrdy of de tmctiL\11, the tortni c should he 
rdoL·ntt:d In till' 1 u~<! :tPl''opnatc alternate hull \I\'. 01 other appr0pria c shcltct. as clctemlinctllw ,1 
qualified hltllu~l.t ILHllHSC!; should b~ 1110 cd kss than 4 hours in ad\'.111CC nf the habito~t 
tl!sturhancc so they dn not rctum t0 he area in the inte1im 1 ortoisc: . hould he 1110\'eXI quick! .. 
kept in anup11g.ht po.lliL'n at all t11m:s <md placed 111 the shade. cparatc d1sposabh.• ulo\'l'S should 
he \\'l'rn fo1 e,ILh lilJltllSl' handled to a\·01d p0ll'nti;d transfer of disease b.:twcen tnrtL)i .L·s. 'luillll L' 

must not h · nwHd 1 I the amhien .m tL'mpcl ,1turc e ·cecds 105 deg1 ce s Fah1 t:nht:it unkss an 
altcmate hurr,1 1 1 :\ .ul.thlc o1 tht: tonois~.: 1. lllllllmincnt dange1. 

!\ toitois.: 111.1~ be liHl e·d up ILl l\\L' mile:. hut no further th;~n ne essar. fion1 ih llll~IIlal lucation 
II a Jelcasc site. tll altllllatc huiTO\\. 1 un,t\,ulabk within th1s distanCL', and amb1en airtullpclatuiL 
l'\cc:cds I 0" tlc~lc~·s I .dm:nhcn, the I kp,ll'lnlcnt should be contacted tu placL thl· tortoise 1ntu .t 
lkpaitmcnt · Ict'lll.lted dL· L'rt tortoi se adoption pwgmm I ortOISCS ah aged fmm JHUJL'Cts \\ llll:h 
Icsult in substan1al pum.111cnt hdblt.tt loss (t:.o housing and highway plt\Je ·ts), 01 those 1equmn ~· 
IL'moval dunn~ lun~· tc1111 (longci th.ln one week) construction projt:cl~ . \\Ill also be placed Ill de. ~.:II 

tortoise adoption Jllll~I.t111S Mwiii,:!tl" 0.. J>IO.JUis !tke(\' tu affi ct c/,·sat /oJ/01. L.'i should ohtwn tl 

SCIUlli{(( CO/It C Ill/!: flL/1111/ jro/11 tf:t f !,J! 11'/JIU Ill 10 fon//1(1/( ICIIlfJOI'tll') f'OSSC\.\1011 (~j /Or/0/SC.\ 

I ike\\ 1St: , if lar~L numbers of torto1 cs (>5) a1 t.: e\pectcd to bl! lhsplaccd b) a projcc t. the p10jcct 
manager should umt-tct the Department for gtudancc aml or as Ist,mce 

Please keep Ill n1111llthe fl,llowin:• pom s 

These guideline· do not appl) to th.: 1 lnhavc populatiOn f tk-crt tortoise (nollh and west 
of the ( olorado RJ\·er) illoha\L' desert tortoises are specifically protected under the 
f·nclangl'lul Spcues Act, as admmistered by the U.S. Fish and \\'J!dhfe .'ef\ icc 

The e gtudt:lines arc subject to rc\'ISIOn at the discretion of the Department \Vc 
n.:commcnd that the Department be contacted during the planning stages of any project that 
may affect Liese It tortoises 

1 ake, possession, 01 harassment of\\ dd desert tortoises IS prohibited by state 1 \ . Unless 
spec1 fica!!; authontecl b; the Dl'partment, or as noted above, project personnel should 
avoid <..!1 turbing any tortois ... 

RAC: LO:rc 
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- - - - - - - - - - - - - - - - - - -
Maricopa County 
COMMON NAME SCIENTIFIC NAME STATUS DESCRIPTION COUNTY ELEVATION HAEITAT COMMENTS 

Arizma clfffrose Purshia subintegra Endangered Evergreen shrub clthe rose Graham. < 4.000 fl Characleristic white s011s of Wh~e scils citer~ iary limes! me lakebed 
family (Roseaceae) Bark Mancq>a , Md1ave, lert1ary limestone lakebed depos1ts can be seen fran a distance. 
pale shreddy Yoong tw1gs Yavapai depos~s 
with dense hairs. Leaves 1-5 
lobes and edges curl 
dCMIIlward (revolute). Fl ooers : 
5 wh il e cr yel low petals <0 .5 
inches lmg. 

Bald eagle Haliaeetus Threatened Large, adults have white head Apache, Coch ise, Varies Large trees cr clfffs near Sane birds are nesting residents while a 
leucocephallJs and tail. Height 28-38 inches ; Cocm ino, Gila, water (reservoi rs , rivers , larger number winters almg rivers and 

wingspan 66-96 inches. Dark Graham, La Paz, and streams) with reservoirs . An estimated 200 to 300 birds 
wi th va~ng degrees cl Maricq>a , Men ave, abundant prey_ winter in Arizona . Once endangered (32 
mcttled brown plumage. Feet Navajo, Pima, FR 4001, 03--11 -1 967; 43 FR 6233, 02-14-
bare cl feathers. Pinal , San ta Cruz , 78) because cl reproductive failures from 

Yavapai , Yuma pestic ide poisoo ing and loss cl habitat , th is 
species was down listed to threatened oo 
August11, 1995. Ill egal shocting, 
disturbance, and loss cl habitat cootinues 
to be a problem. Species has been 
proposed for delisting (64 FR 36454) but 
still receives full prctection under the ESA_ 

Califania Brown Pelecam1s Endangered Large dark gray-brown water Apache, Cochise . Varies Coastal land and islands; Subspec ies is foond on Pacific Coast and 
pelican occidentalis bird with a pooch underneath Coconino, Gila, spec ies foond aroond many is endangered due to pesticides. It is an 

californicus long bil l and webbed feet . Graham, Arizooa lakes and rivers . uncommon trans ient In Arizona on many 
Adults have a wh ~e head and G reenlee, La Paz , Arizona lakes and rivers. Individuals 
neck , brown ish bl ack breast , Maricq>a, Md1ave, wander up from Mexico in summer and 
and silver gray upper parts . Navajo, Pima, fall. No breeding records in Arizona. 

Pinal, Santa Cruz, 
Yavapai , Yuma 

Desert pupfish Cyprinodon Endangered Small (2 inches) smocth ly Graham, La Paz, < 5,000 fl Shall ON springs, small Critical habitat includes Quitobaqu ito 
mecularius roonded body shape with Maricq>a , Pima , streams, and marshes. Springs , Pima Coonty, pcrtions of San 

narrCMI vertical bars on the Pinal , Santa Cruz, Tderates saline and warm Felipe Creek . Carrizo Wash , and Fish 
sides. Breeding males blue Yavapai water. Creek Wash, Imperial Coonty, Califcrnia. 
on head and sides with yel low Two subspeices are recognized: Desert 
on tail. Females and juveniles Pupfish (C.m.macularis) and Quitobaquito 
tan to olive cdored back and Pupfi sh (C.m.eremus) . 
silvery sides . 

Tuesday, July 25, 2006 Maricopa County Page 1 of 3 



COMMON NAME SCIENTlFIC NAME STATUS DESCRIPTlON COUNTY ELEVATlON HAEITAT COMMENTS 

GHa chub Gila K1termedia Endangered Deep c crnpressed bcdy, nat Cochise. Gila . 2.ooo- 5.5oo n Pods. springs . c1enegas. Found cr1 mult iple private lands. inc luding 
head Dark dive-gray cda: Graham. and streams the Nature Con servancy, the Audubcr1 
abo.-e . s11ver sides Endemic G reenlee. Society, and ethers. AJso occurs on 
to GliB River Bas111 . Manccpa. Pma. Federal and state lands and 1n Sona:a . 

P1nal . Santa Cruz. Mex1co Critical habitat occurs 1n Coch1se , 
Yavapai G1la. Graham. G reenlee. Pima. Pmal , 

Santa Cruz and Yavapai counties. 

Gda topmrnno.v Poeci/iops!S Endangered Small (2 rnches), guppy-lrke, G1/a, Graham, La < 4,500 rt Small streams, spnngs, Specres hrstoncal/y occurred rn backwaters 
occidentalis live bearing, lacks dark spas Paz, Mariccpa, and crenegas vegetated cf large rivers but is cu rrently isdated to 
occidentalis on its fins . Breeding males Pima, Pinal , Santa shaiiONS . small streams and springs 

are jet black with yellow fins . Cruz. Yavapai 

Lesser icr1g-nosed Leptonycteris Endangered Elongated muzzle, small leaf Cochise, G ila , < 6000 ft Desert scrub habitat wtth Day roosts in caves and abandoned 
bat curasoae nose, and tong tongue. Graham, agave and columnar cacti tunnels. Fa:ages at night on nectar, pdlen , 

yerbabuenae Yel lowish brown a: gray above Greenlee, Pima, present as food plants. and fruit cf paniculate agaves and columnar 
and cinnamon broon beiON. Pinal , Ma-iccpa, cact i. This species is migrata:y and is 
Tail minute and appears to be Santa Cruz present in Arizona usually frcrn April to 
lacking. Easily disturbed. September an d south of the bader the 

remainder of the year. 

Mexican spdted ow1 Strix occidenlalis Threatened Medium sized with dark eyes Apache, Cochise , 41 00-9000 It Nests in canyons and Generally nest in dder faests of mixed 
Iucida and no ear tufts. Brownish Coconino, Gila, dense forests with mult~ conifer a ponderosa pine/gambel oak type, 

and heavily spotted wi th white Graham, layered foliage structure. rn canyons, and use variety of habttats fa 
a: beige . Greenlee, fa:aging. Sites wtth cod microclimates 

Mariccpa, Mchave, appear to be cf impatance a are 
Navajo, Pima. preferred. Critical habHat was finalized on 
Pinal , San ta Cruz, August 31 , 2004 (69 FR 53182). Cri tical 
Yavapai habitat in Arizona occurs in Apache, 

Coch ise, Coconino, Gila, Graham, 
Greenlee, Maricop a, Navajo, Pima, Pinal, 
Santa Cruz, and Yavapai counties . 

Razorback sucker Xyreuchen texenus Endangered Large , up to 3 feet long and Cocon ino, G ila, < 6000 ft Rrverine and lacustrine Species is also found in Horseshoe 
up to 6 lbs, high sharp-edged Graham, areas , generally nct in fast reservdr (Maricopa County). Critical 
keel-like hump behind the Greenlee. La Paz. m<:Mng water and may use habitat includes the 1 00-year floodplain of 
head. Head flattened on tcp. Mariccpa , Mchave. backwaters . the river through th e Grand Canyon from 
Olive-brown above to Pinal , Yavapai , confluence with Parle River to Hoover Dam; 
yellowish beloo. Yuma Hoover Dam to Davis Dam; Parker Dam to 

Imperial Dam. AJso Gila River from 
Arizon/New Mexico border to Codidge 
Dam; and Satt River frcrn Hwy 60/SR77 
Bridge to Roosevett Dam: Verde River fronn 
FS boundary to Haseshoe Lake. 
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COMMON NAME SCIENTIFIC NAME STATUS DESCRIPTION COUNTY ELEVATION HABITAT COMMENTS 

Soooran prooghom Antilocapra Endangered Buff oo back and white belo.v. Maricopa. Pima. 500 - 2.000 ft Broad intermountain alluvial Twically. bajadas w e used as fawning 
americana hoofed w~h slightly curved Yuma valleys with creosde- areas and sandy dune areas provide food 
sononenslS black hems having a single bursage and palo verde- seasonally Hlsta-lcal range was probably 

proog. Smallest and palest of mixed cacti assoc1atioos larger than exists today. This subspecies 
the pronghcm subspecies also occurs In Mexico. 

Southwestern willo.v Empidonax trai/Jii Endangered Small passer1ne (about 6 Apache. Cochise. <8500 ft CdtoowoocJN;iiiON and Migratory nparian-obligate species that 
flycatcher exUmus inches) graYish-green back Cocooino. Gila, tamarisk vegetatioo occupies breeding hab~at from late April to 

and wings. whttish throat . light Graham. ccmmunlties along rivers September. Distribution within its range is 
d ive-gray breast and pale Greenlee, La Paz, and streams. restricted to riparian corrida-s. Difficult to 
yellowish belly. Two w ingbars Maricopa, Mc11ave, distinguish frcm dher members of the 
vis ible. Eye-ring faint or Navajo, Pima, Empidonax complex by sight alone. 
absent. Pinal, Santa Cruz, Tra ining seminar req.Jired fa- those 

Yavapai , Yuma conducting f lycatcher surveys . Critical 
habitat was finalized on October 19, 2005 
(50 CFR 60886) and can be viewed at 
http://arizonaes.fws.gew. In Arizona there 
are cr ttical hatitat segments in Apache, 
Cochise, Gila, Graham. Greenlee. 
Maricopa, Mohave. Pima. Pinal , and 
Yavapai counties . 

Yuma cl~per rail RaUus kmgrostris Endangered Water bird wtth long legs and Gila, La Paz, < 4,500 ft Fresh water and brackish Species is associated with dense emergent 
yumanensis short tai l. Long, slender Maricopa. Mc11ave. marshes. ri parian vegetation. Requ ires wet substrate 

decurved bill . Mcttled brOMJ Pinal, Yuma (mudflat, sandbar) with dense herbaceous 
or gray on its rump. Flanks or woody vegetation for nesting and 
and undersides are dark gray foraging. Channelization and marsh 
with narrOH vertical stripes destructioo are primary sources a habitat 
producing a barring effect. loss . 

Yello.v-billed cuckoo Coccyzus Candidate Medium-sized bird with a Apache, Cochise, < 6,500 ft Large blocks of riparain Li sting was found warranted , but precluded 
amerit:anus slender, long-tailed profile. Coconino, Gila, woodlands (cdtoowood, as a distinct vertebrate popu lation segment 

slightly do.vn-curved bill , Graham, willo.v, a- tamarisk in the western U.S. oo July25, 2001 . This 
wh ich is blue-black with yel low Greenlee , La Paz, galleries) . finding indicates that the Service has 
on the lo.ver half of the bill. Maricopa , Mc11ave, sufficient information to list the bird, but 
Plumage is gra')'ish-bro.vn Navajo, Pima, dher, higher priority listing actions prevent 
abcwe and white below, with Pinal, Santa Cruz, the Service frcm adctessing the listing a 
rufous primary flight feathers . Yavapai , Yuma the cuckoo at this time. 

Tuesday, Ju ly 25, 2006 Maricopa County Page 3 of3 
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THE U ~ IVERSITY Of 

ARIZONA 
TUCSON A RJ70"JA 

Archaeological Records Check Form 

E-mail Request Received: 3/23/2007 Check Completed: 

Requester Name and Title: 
Company: 
Address : 
City, State, Zip Code: 
Phone!Faxlor E-mail : 

Mr. Michael Zorba, Environmental Sc1ent1st 
A Dye Design, Inc. 
99 E. Virginia, #175 
Phoemx, Arizona 85004 
(602) 234-2111 

Project Description 

3/30/2007 

Project Name and/or Number 
Jackrabbit Trail Access Control Study Phase 1 Environmental Assessment 

Project Area Location: N of 1-10, W of Sarival Road , S of Unton Htlls Dnve, E of Tuthill Road 
Mancopa County, Arizona 

Legal Description. portions of S32-36, T4N , R2W, portions of S1 -5, 8-17, 20-29, and 32-36, 
T3N, R2W, portions of S1-5, 8-17, 20-29, and 32-36, T2N, R2W; and portions of S1-5, T1N, 
R2W, G&SRB&M, Mancopa County, Arizona. 

Search Results : According to a records search of the Arizona archaeological site files, the 
proJect area has been archaeologtcally surveyed with a patchwor of cultural resources 
Inventories. Not one section within the proposed area of potential effects (APE) (see the legal 
description previously described) has been completely SCfutir'lized wrth a Class Ill cultural 
resources Investigation At least 40 archaeological Inventories have been completed across the 
APE between 1977 and 2004 At least 40 cultural resources have been tdenttfred within the 
APE as well. At least one other site has been identified within a m1le of the APE A map of the 
project area IS enclosed with this letter If using a higher resolution , the Maricopa County GIS 
Portal depicts aerral orthophotographs of the proposed APE showing native vegetation growing 
upon unmodified ground surfaces within some of the sections being considered for use in this 
project. Other portions are completely developed Some cultural resources are linear sites that 
transverse numerous township sections 

Sites in Project Area : At least 40 

Recommendations: As a result of a file search of Arizona State Museum's (ASM) 
archaeological site records, ASM staff found 40 sites and a patchwork of archaeological surveys 
across the broad APE. Consequently, ASM staff recommends that the final right of way for the 
proposed Jackrabbit Trail Access Control and Corridor Improvements be subjected to an 
intensive Class Ill cultural resources inventory in advance of any ground-disturbing activities 



AdyeDESIGNmancopaJackrabM wpd 30Mar07, page 2 

The ASM maintains a list of qualified archaeological consultants on its website at 
http /lwww.statemuseum anzona edulcrservlces/permlts/permlttees shtml. A professional 
consultant will perform the necessary records checks once A Dye Des1gn has a 
refined/narrowed right of way for the proposed project. From the current records check, it is 
obvious that a professional archaeologist will have to be consulted as. no matter which path 
Jackrabbit Trail is projected, it will proceed across archaeologically unexamined land and 
possibly may impact a cultural resource. An archaeological contractor needs to be consulted 
for th1s project to help plan a construction model with the fewest and least harmful impacts to 
cultural resources . 

If you have any additional questions, comments. or concerns about this records check, please 
contact me at the letterhead address above or at the phone number or E-mail address that 
follows. Thank you for your interest in preserv1ng and protecting Arizona's cultural heritage. 

Sincerely. 

~~~f -i~L·)~ 
Nan~y E. ):Searson 
Assistant Perm1ts Administrator 
Anzona State Museum 
(520) 621-2096 Phone and Fax 
nepearso@ema1l anzona.edu 
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3.0 FACILITY DESCRIPTIO 

White Tanks FRS o. 3 was constructed in 1954 by the NRCS to protect farmland and irrigation 

facilities from runoff collected off the White Tank Mountains . The dam is located on alluvial fan 

deposits east of the White Tank Mountains, approximately 20 miles west of Phoenix. The 

northern end of the embankment is approximately 1 mile south of the intersection of orthem 

Avenue and the Beardsley Canal in Maricopa County. The dam is a homogeneous earth 

embankment. The dam is currently maintained and operated by the District. 

3.1 ORIGINAL CONFIGC~ TIOl'i 

3.1.1 Embankment 

The embankment is approximate!; 7,700 feet long. and was constructed using soils borrowed 

from the reservoir area. At its maximum section, the embankment is approximately 27 feet high. 

The crest width varies between 10 and 11 feet. The upstream and downstream faces are sloped at 

2.5:1 (horizontal to ertical) and 2:1, respecti ely. The embankment soils are predominantl y 

clayey sands with lesser amounts of sandy clays present. 

3.1.1.1 Foundation Preparation 

The foundation footprint was cleared and grubbed. There appears to have been no attempt to 

overexca ate and recompact the near-surface soils , or to remove granular channels that 

intersected the alignment. The ·oils underlying the embankment are predominantly silty and 

clayey sands with lesser amounts of sandy clays and occasional layers of relatively clean sand . 

3.1.2 Watershed 

White Tanks FRS o. 3 was onginally designed to impound runoff from a drainage area of 

approximately 24 square mile . A Phase II flood study performed by the District (1984) noted 

that portions of the watershed had been removed due to the breaching of training dikes and 

di version channels north of orthem Avenue and the redirection of flows from the Caterptllar 

Test grounds. These changes reduced the tributary area of the structure to approximate! 20.5 

square miles , a reduction of 3.5 square miles (District 1984). The elevation of the watershed 

ranges from over 4,000 ft ( GCD 29) to the outlet works inlet elevation of approximately 

1,188 ft (NGVD 29). 

URS Design Report 
White Tanks Flood Retarding Structure No. 3 
Remediation Project - Phase 1 
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3.1.3 Flood Pool 

The capacity of the reservoir at the time of con truction was 2,655 ac-ft below the emergen y 

spillway crest. The emergency spillway crest elevation was 1,210.0 feet (NGVD 29), or 1,211.87 

feet (NA VD 88). The surface area of the flood pool at the emergency spillway crest wa 280.6 

acres. 

3.1.4 1or-th Inlet hannel 

The north inlet channel runs for approximately 2 miles from north of Olive Avenue to the north 

end of the White Tanks FRS #3 embankment. The channel crosses Olive and Northern Avenue . 

The channel runs parallel to and on the west side of the Beardsley Canal. It is not clear when the 

channel was constructed. However the channel ser es to capture areas of the watershed that 

were included in the original de ign. The channel significant! increases the size of the 

watershed contained by White Tank FRS #3: with the channel, the watershed is 20.49 square 

mile ; without the channel, the watershed would be 9.72 square miles (NRCS 1998). 

Historic subsidence has occurred at the north end of the dam, and along the North Inlet Channel, 

requiring that the dam be extended north to contain the design flood pool. The dam extension 

will be parallel to the channel and potentially require erosion protection along the upstream face 

of the dam. 

3.1.5 ediment Pool 

The RCS design incorporated sediment pool of 500 acre-feet ( RCS 1996) corresponding to a 

100-year design life. The 500 ac-ft allowance for sediment accumulation correspond to an 

elevation of 1 197ft ( G D 29), or a maximum of 21 ft above the current lowest surface behind 

the dam as estimated from the elevation-capacity relationship shown on Figure 4-1. The 

upstream inverts of the existing orth, Central and South gated outlet pipes are at elevations of 

1,190, 1 188 and 1,190 ft, respecti ely ( G D 29) . 

3.1.6 Emergency pillwa 

The emergency spillway is cut into natural ground _at the south abutment of the dam. ADWR 's 

inspection report (2002) indicates that the emergency spillway crest elevation is approximately 

1,211.92 feet (NGVD 29). The unlined spillway was constructed 800-ft-wide for a design peak 

flow of 11,750 cubic feet per second (cfs). 

URS Design Report 
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Dames & Moore (1998) estimated that during di charge under the full probable maximum flood 

(PMF) conditions, the flow depths and velocities at the crest of the spillway were 4 feet and 

6 feet per second (fps), respectively. Based on these depths and flow elocities, Dames & Moore 

(1998) predicted scour and head cutting at the emergency spillway. 

3.1.7 Bethany Home Road Dike 

The Bethany Horne Road Dike begins at the outh edge of the emergency spillway and runs 

eastward to the Beardsley Canal. The purpose of the dike appears to be for directing flows that 

pass through the spillway to a siphon crossing in the canal. The existing dike is located mostly 

off District property. Review of the design drawing suggests that the dike was intended to be 

con tructed at heights ranging from 5 to 7 feet above the existing grade. 

3.1.8 Principal Outlets 

Three corrugated metal pipes (CMPs) ser e as the principal outlets for the dam . The e C 1Ps are 

located at tations 29+00, 46+00, and 63+80 (based on exi ting stationing). The two pipes at 

stations 29+00 and 46+00 are 48 inches in di ameter, while the third outlet is 24 inche in 

diameter. One of the 48-inch outlets is connected to the Beardsley Canal via a concrete-lmed 

channel, while the other two outlets discharge at the downstream toe of the dam. All three outlet 

pipes are provided with steel seepage collars. According t construction drawings, the collar are 

spaced at 20-ft centers and extend for a distance equal to the diameter of the pipe beyond the 

outlets. The outlets are provided \\ ith a protecti e asbestos-containing coating on inside and 

outside. The three outlets are regulated by control gates at the upstream end. The gate are 

manually operated and are fitted with stems, which extend to the crest of the embankment. 

3.2 DAl\1 MODIFI A TIO~ 

Since the original construction of White Tank FRS o. 3, the facility has been mod1fied to 

address dam safety issues that have arisen, and to improve the overall performance and safety of 

the dam. These modifications are discussed below. Additional details of previous modification 

to the dam are provided in Section 4.0. 

3.2.1 Central Filt rand Outlet Drain 

The NRCS designed and installed a granular filter along the centerline of the embankment to 

mitigate the impa ts of the transverse cracking. The fi Iter 'Was installed for the entire length of 

the embankment and is approximately 30 inches wide. The center filter trench was backfilled 

with a medium to coarse sand. T he filter does not extend to the foundation soils. Howe er, it 
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appears that outlets were installed at all locations where the transverse cracks extended below the 

bottom of the center filter trench. A total of about 68 outlets were in tailed . Each outlet includes 

a 2-foot by 2-foot ection of open graded gravel to increase flow capacity. Additional 

information concerning the construction of the central filter and outlet drains is provided in 

Section 4 .2 of this report . 

3.2.2 Diaphraom Filter 

In 2000, the District retained URS to design interim dam safety measures, which included 

installation of diaphragm filters around the three existing outlet pipe . The existing outlet pipes 

con ist of comtgated metal pipes (CMPs) The diaphragm filters were designed and constructed 

in general accordance with RCS guidelines. Details of the project are provided in a design 

report prepared by URS (2001). 

All three conduits were extended. The extension were encased in concrete to the spring-line. 

Sand diaphragms were constructed direct! down tream of the embankment. The sand 

diaphragm were weighted down with buttress fill in order to counter potential hydro tatic 

pressures cau ed by a full reservoir. The design al o included the de ign and installation of trash 

racks on the up tream end of the conduits . 

3.2.3 m rgency pillwa_ lodification 

In 2000, the Dtstrict retained URS to design interim dam safety measures, which included 

excavating a notch through the emergency spillway and provided erosion protection along the 

down tream toe of the embankment. The notch was excavated 75 feet wide and lowered the 

spillway crest to an elevation of 1,207.0 ft ( G D 29) . The notch elevation wa et at this 

ele ation to provide a minimum of 4 feet of dry freeboard below the lowest dam crest elevation 

of 1,21 1.39 ft ( GVD 29) . The design notch ele ation a counted for future potential lowering of 

the dam crest of 0.266 ft due to subsidence. The material excavated from the notch was used to 

construct the buttresses placed over the diaphragm fi Iter at the outlets. 

3.3 INTERIM OPERATIO AL PL 

The District implemented an interim operational plan for the outlets following modification of 

the dam under the Int rim Dam Safety Project (See Section 4.3) . These modifications included 

constructing a notch lowering the emergency spillway crest, installing diaphragm filters near the 

do\\ nstream end of the outlets and installing tra h rack o er the upstream end of the outlets. 

ADWR required that an interim operational plan be de eloped for permit approval of the interim 

design . 
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The Interim Operational Plan developed by the District details operational requirements that 

must be undertaken by the District during a reservoir-filling event (FCDMC 2001 ). The Plan 

included the following requirement : 

• The District's Operation & Maintenance Division (O&M) is notified by the District ' s 

ALERT staff and sent to the dam for around-the-clock watch when the reservoir is 25 

percent full. The percentage full is measured as a volume of storage available below the 

eme·rgency spillway crest. The Maricopa County Department of Emergency Management 

is also notified . 

When the volume reaches 50 percent full (a reading of 12 ft on the staff gage) the gate on 

the 4 -inch Central Outlet is to be opened. 
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ANDES 
ENGINEERING 

CALCULATION SHEET 

Project Name: Jackrabbit Trail CIS Number: 06060 
By: K. Ponnapalli Date: 08/ 17/07 

Checked: '-~ Date: 8/r?/01 

INLET CONTROL CAPACITY FOR 8'x6' CBC WITH HEADWATER AT BOX CROWN 

Headwater is 6', at box crown. 

Used HY8 Calculator to determine flow capacity for headwater equal to 6' . 

Capacity is 325 cfs for single barrel. 

)€ 0.8 SDI ~ !!] I Keep App letOn Top 

Charts 1-9 ] Ch arts 10.19 I Charts 20-29 j Charts :D-39 J Charts 40-49 Charts 50+ 

eadwater Depth for Box Culverts With Inlet Control 

r. 30 to 75 Degree Wingwalf Fl< 

r 90 to 15 Degree Wingwall F 

r 0 Degre11 Wingwall Flare 

_2:_] 1)25 a = Discharge (cfs) 

_2:_] .-lo _ __ Culvert Barrel Rise (ft) 

_2:_] 18 Culvert Barrel Span (ft) 

~ 1.01 Culvert Barrel Slope (111'11) 

2J @ D Headwater (t) 

------.;_...... _ 

~~----Calc---~~ 
··l:.lnits, ~- · L. • ..,.... . 1 
r. Englisl r Metric ~ 

L------- - ' ----- ~ -: --.-' 

Charta 

J /8 / 1 North Tatum Boulevard, Suite3090 Phoenix, Arizona 85028 
Phone: (602)374-7// 9 Fax: (602)374-7699 
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, Andes 
Fnglneerlng 

Basin Sub Basin 
Area Flows (cfs) Crossing ID Area Flows (cfs) 

ID 
(sq.mi) 100-Year 50-Year (sq.ft.) (sq.mi) 100-Year 50-Year 

16 1.13 1,206 1 ,011 
1 

5008110 0.18 192 161 
17 1.07 1,168 973 4369003 0.16 171 143 

2 

13 1.30 1,223 1,096 3 19383160 0.70 654 586 
13 1.30 1,223 1,096 4 3202494 0.11 108 97 

12 1.38 1,230 1,024 5 20317006 0.73 650 541 

12 1.38 1,230 1,024 6 4675565 0.17 149 124 
10 2.02 1,362 1 '122 7 3988763 0.14 96 79 

10 2.02 1,362 1,122 8 5281969 0.19 128 105 

10 2.02 1,362 1,122 9 14293364 0.51 346 285 

2 1.82 1,339 1 '114 10 11969832 0.43 316 263 

2 1.82 1,339 1 '114 11 19164188 0.69 506 421 

2 1.82 1,339 1 '1 14 12 26730793 0.96 705 587 

WT130 2.57 1,936 1,643 13 1375250 0.05 37 32 

WT130 2.57 1,936 1,643 14 2138043 0.08 58 49 

WT130 2.57 1,936 1,643 15 3185292 0.11 86 73 
WT130 2.57 1,936 1,643 16 51984086 1.86 1,405 1,192 

WT130 2.57 1,936 1,643 17 9822376 0.35 265 225 
WT120 2.80 1,889 1,597 18 30176143 1.08 729 617 

WT120 2.80 1,889 1,597 19 5185305 0. 19 125 106 
WT120 2.80 1,889 1,597 20 15501770 0.56 375 317 

WT120 2.80 1,889 1,597 21 8351620 0.30 202 171 
WT110 2.90 2,523 2,139 22 6448150 0.23 202 171 

WT110 2.90 2,523 2,139 23 11670410 0.42 365 309 
WT110 2.90 2,523 2,139 24 46095934 1.65 1,441 1,221 
WT100 3.85 3,045 2,597 25 5417275 0.19 154 131 

WT100 3.85 3,045 2,597 26 32036902 1.15 909 776 
WT1 00 3.85 3,045 2,597 27 8249170 0.30 234 200 

WT100 3.85 3,045 2,597 28 43296166 1.55 1,229 1,048 

JACKRABBIT TRAIL CIS 
1-10 to Bell Road 

Peak Flows at Preferred Alternative Crossings 

4/18/2008 

Upstream CP Flows at 

ID 
Flows (cfs) Crossing (cfs) 

100-Year 50-Year 100-Year 50-Year 

363 303 

CP15 2,629 2,155 2,629 2,155 
654 586 

RCP11 1,315 1,078 1,423 1 '175 
650 541 
149 124 
96 79 

128 105 
CP9 3,963 3,156 4,309 3,441 

316 263 
506 421 

RCP1 1,386 1,090 2,091 1,677 
37 32 
58 49 
86 73 

1,405 1,192 
RWT140 1,981 1,682 2,246 1,907 
RWT160 409 321 1,138 938 

125 106 
375 317 

CWT150 3,269 2,460 3,471 2,631 
202 171 
365 309 

1,441 1,221 
154 131 
909 776 
234 200 

1,229 1,048 

I 

100-Year data taken from HEC-1 models developed for the White Tanks ADMPU and Wittmann ADMSU. Models were modified for the 50-Year event by plugging 
precipitation data for the 50-Year storm to the original model. 
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Andes Engineering 
0606 - Jackrabbit from wr AMDPU 

Rainfall Data 

Latitude: 0.0 Elevation: 

Longitude: 0.0 

Duration 2-Yr 5-Yr 

5MIN 0.34 0.43 

10MIN 0.50 0.65 
15 MIN 0.61 0.81 

30 MIN 0.81 1.08 

1 HOUR 0.99 1.34 

2 HOUR 1.07 1.47 

3 HOUR 1.12 1.55 

6HOUR 1.23 1.72 

12 HOUR 1.33 1.90 

24 HOUR 1.43 2.09 

8110/2007 

0 

Point Values (in) 

1 0-Yr 25-Yr 50-Yr 100-Yr 

0.49 0.58 0.65 0.72 

0.75 0.89 1.00 1.11 

0.94 1.13 1.28 1.42 

1.27 1.53 1.73 1.93 

1.57 1.90 2.16 2.41 

1.74 2.11 2.39 2.68 

1.84 2.24 2 55 2.86 

2.05 2.50 2.85 3.20 

2.28 2.81 3.21 3.62 

2.52 3.11 3.57 4.03 

(r• irtdata) 
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I 
Andes Engineering 

060602 - Jackrabbit CIS - W ittmann ADMSU 

Rainfall Data I 
Page 1 8120/2007 1 

Primary Zone Number: 7 Latitude: 0.0 Elevation: 0 

Short Duration Zone Number: 8 Long itude: 0.0 I 
Point Values (in) I 

Duration 2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 1 00-Yr 

5 MIN 0.39 0.48 0.54 0.63 0.70 0.77 I 
10 MIN 0.58 0.72 0.82 0.97 1.08 1.19 

15 MIN 0.71 0.90 1.04 1.23 1.38 1.52 

30MIN 0.94 1.21 1.39 1.66 1.86 2.07 

1 HOUR 1.14 1.49 1.73 2.06 2.32 2.58 
I 

2 HOUR 1.23 1.63 1.90 2.27 2.57 2.86 

3HOUR 1.29 1.72 2.01 2.42 2.73 3.05 

6HOUR 1.40 1.89 2.22 2.68 3.04 3.40 I 
12 HOUR 1.50 2 07 2.45 2.97 3.38 3.79 

24 HOUR 1.60 2.24 2.67 3.26 3.72 4.18 I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Jav1er Guano ('ll indatal l 
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DEPTH-AREA REDUCTION FACTORS AND DEPTHS FOR 24-HOUR DURATION RAINFALL 

BY: JOG - 08/10/07 

WHITE TANKS ADMPU 

P50 3.57 INCHES 

Area Factor P50 
0.001 1 3.57 

10 0.94 3.36 
50 0.87 3.11 

100 0.842 3.01 
200 0.817 2.92 

WITTMANN ADMSU 

P50 3.72 INCHES 

Area Factor P50 
0.001 1 3.720 

10 0.94 3.497 
20 0.91 3.385 
40 0.88 3.274 
80 0.855 3.181 

120 0.834 3.102 
200 0.817 3.039 
300 0.8 2.976 
500 0.78 2.902 
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! ***************************************** 
********** ***************************** 

·k -!: 

-·-
·'· FLOOD HYDROGRAPH PACKAGE (HEC-1) -!: "· U. S. ARMY CORPS 

OF ENGINEERS "· 
..... JU N 1998 "· "· HYDROLOGIC 

ENGINEERING CENTER "· 
·'· VERSION 4.1 "· "· 609 SECOND 

STREET "· 
·:. "· "· 

CALIFORNIA 95616 "· 
DAVIS, 

"· RUN DATE 20AUG07 TIME 16:13:15 -!: -!: (916) 
756-1104 "· 

-:: ·'· "· 

***************************************** 
*************************************** 

X X xxxxxxx xxxxx X 
X X X X X XX 
X X X X X 
xxxxxxx xxxx X xxxxx X 
X X X X X 
X X X X X X 
X X xxxxxxx XX XXX XXX 

HEC1KW . 
THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECl (JAN 73), HEClGS, HEClDB , AND 

THE DE FINITIONS OF VARIABLES -RTIMP- AND - RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE 
I NP UT STRUCTURE . 

VERSION 

FREQU ENCY, 

1 
PAGE 1 

THE DEFI NITION OF - AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81 . THIS IS THE FORTRAN?? 

NEW OPTI ONS : DAMBREAK OUTFLOW SU BME RGENCE , SINGLE EVENT DAMAGE CALCULATION , DSS :WRITE STAGE 

DSS:READ TIME SERIES AT DESIRED CALCULATION I NTERVAL 
KINEMATI C WAVE : NEW FINITE DIFFERENCE ALGORITHM 

LOSS RATE:G REEN AND AM PT INFILTRATION 

LI NE 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 

HEC- 1 INPUT 

I D .. . . . . . 1 .. .... . 2 ....... 3 . ... .. . 4 . .. .... 5 . ...... 6 ..... . . 7 . . .. . .. 8 .... . . . 9 ... . . . 10 

I D 
ID 
I D 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
I D 
ID 
ID 
ID 
ID 

08 - 16-2007 
Model modified by Andes Engi neeri ng for the estimati on of 50-year f lows f o r 
the Jackrabbit Trail Corrido r Improvement St udy . Model s hould be used on ly 
for this purpose . 

1. Replaced 100- year Rainfall Dept h values in JD cards with 50 - year values 
derived from Isopluvial Maps in FCDMC's 1995 Hydrol ogy Manual(NOAA Atlas 2). 

***************************************************************************** 
***************************************************************************** 
-!:'1: ·!:-!: 

'1:"1: WITTMANN AREA DRAINAGE MASTER STUDY UPDATE-HYDROLOGY MODEL 2004 '"!:-!: 

..J. J. 

***************************************************************************** 
***************************************************************************** 

PROJECT: 
CLIENT: 
PREPARED BY: 
PROJECT No : 
FILE NAME: WTFC24 . hcl 

STORM : 

Wittmann ADMS update 
Flood Control District 
Entellus, Inc . 

of Maricopa county 

FCD 2002C029 Entell us 310.032 
CREATED DATE: FEB 01 , 2004 

MODIFIED DATE : OCT 22, 2004 

100- year 24-hour Storm 

DEVELOPMENT CONDITIONS: 

MODELI NG ASSUMPTIONS: 

Future Conditions 

It was assumed that the us60 did not have adequate 
storage t o cause any significant attenuation . 

The assumption was made t hat the CAP canal embankment 
would not be breached under a l arge f lood event. 

The assumpti on was made t hat the Beardsley canal wou ld 
not fai l under a large storm event (Per Dist r ict 
Instructi on). In add i tion, the berm north of the 
Beardsley canal and east of US60 was assumed to fail 
( per district Instruction). 

For both the CAP and Beardsley canals, once the berm 
elevati on was reached weir fl ow was assumed . It was 
also ass umed that any weir fl ow over the canal that 
might enter the canal and be diverted out of t he study 
area was i nsig nificant, and t hu s was ig no red . In other 
wo rds all weir fl ow over t he ca nal embankment reaches 
the downstream concentrati on poi nt . 

Typical x-sects were developed, and it was assumed 
Page 1 
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LINE 

56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 

1 
PAGE 3 

LINE 

111 
112 
113 
114 

115 
116 
117 
118 

119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 

- - - -
ID 

- - - - - - -
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that a typical x- sect could adequately represent 
HEC- 1 I NPUT 

-
ID . . ..... 1 ... . ... 2 ....... 3 ....... 4 .... . . . 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10 

various reaches. ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 

Time-Area Relations were used base on the District's 
Hydrology Manual criteria. Two Time-Area Relation 
curves were utili zed: 

- urban 
-Natural 

The Time-Area Relation curves were taken directly 
from the manual 

MODELING METHODS: 
This model utilizes QI cards to input the Padelford 
hydrographs from the A- N West Inc. Padelford Wash 
Floodplain Delineation Study. The hydrograph was 
altered from its original form (2 minute interval to 
5-minute interval) through simple interpolation. 

clark Unit Hydrographs were used for all subbasins 
except the two subbasins directly upstream of the 
Bonita Dam (PD726B and PD740 uses - graphs). The uc 
parameters were calculated using the WMS7.0 software. 

For Basins PD726B and PD740 S-Graphs were utilized per 
the request of the FCDMC. Limited details regarding 
the calculations of the s-graphs can be found in the 
model by the basin KK card. For full details of the 
s-graph calculations refer to the Appendix. 

Normal Depth routing was used for all routing reaches. 

Hard coding was used to account for the percentage of 
area assoc1ated with a diversion. Because of the use 
of JD cards and aereal reduction, hard coding was 
necessary to properly account for area. For a given 
diversion a percentage of the flow is routed to two 
different locations. The same percentage of area 
follows that diverted flow. In addition the area 
downstream of the main path is reduced or increased and 
is hard coded to account for the loss or gain of area. 
Hard coding was performed based on the 24 - hour existing 
conditions model. 

Stage- storage was developed for all the structures 
along the CAP canal, as well as along the Beardsley 
canal. In addition several stage- storage locations 
were developed for areas with s1gnificant storage 
along the SR74. No storage was modeled along the US60 
and railroad, but the culverts were analyzed for 
diversion potential. Diversions were placed in the 
model where deemed appropriate . see appendix for 
details. 

FL0- 2D was utilized to calculate the split flows at 
concentration points CIW351. CIW357, CIW363 and CWI576. 
see appendix for modeling details. 

HEC- 1 INPUT 

ID .. . .... 1 ....... 2 ....... 3 ... . ... 4 ....... 5 ....... 6 . . . . . .. 7 .. . . ... 8 ....... 9 ... ... 10 

ID 
ID 
ID 
ID 

***************************************************************************** 
***************************************************************************** 

1' DIAGRAM 
IT 5 0 
IO 5 
IN 15 0 
JD 3 . 72 0.01 
* 24- hour distribution 
PC 0.0 0.002 0.005 
PC 0.029 0.032 0.035 
PC 0.064 0.068 0.072 
PC 0.11 0.115 0.12 
PC 0.181 0.191 0.203 
PC 0.735 0.758 0.776 
PC 0.856 0 . 863 0 . 869 
PC 0.913 0.918 0.922 
PC 0. 953 0.956 0.959 
PC 0.983 0 . 986 0.989 
JD 3.497 10 . 0 
JD 3.385 20.0 
JD 3.274 40.0 
JD 3.181 80.0 
JD 3.102 120 . 0 
JD 3.039 200.0 
JD 2.976 300.0 
JD 2.902 500.0 
-!: 

1500 

0.008 
0 . 038 
0.076 
0.126 
0. 218 
0.791 
0.875 
0.926 
0.962 
0.992 

0.011 0 . 014 
0.041 0.044 
0.08 0.085 

0.133 0.14 
0.236 0.257 
0.804 0.815 
0.881 0.887 

0.93 0.934 
0.965 0.968 
0.995 0.998 

0.017 0.02 0.023 0.026 
0 .048 0.052 0.056 0.06 
0.09 0.095 0.1 0 . 105 

0.147 0.155 0.163 0.172 
0.283 0. 387 0.663 0.707 
0.825 0.834 0.842 0.849 
0.893 0.898 0.903 0.908 
0.938 0.942 0 . 946 0.95 
0.971 0.974 0.977 0.98 

1.0 

~' WESTWESTWESTWESTWESTWESTWESTWESTWESTWESTWESTWESTWESTWESTWESTWESTWESTWESTWEST 1' 

~' WESTWESTWESTWESTWESTWESTWESTWESTWESTWESTWESTWESTWESTWESTWESTWESTWESTWESTWEST 1' 
1' WESTWESTWESTWESTWESTWESTWESTWESTWESTWESTWESTWESTWESTWESTWESTWESTWESTWESTWEST J. 

* **************************************************************************** * 
* ************ BEGINNING OF WEST PORTION OF DETAILED MODEL ******************* * 
* ************************************************ **************************** ~ 
1' WESTWESTWESTWESTWESTWESTWESTWESTWESTWESTWESTWESTWESTWESTWESTWESTWESTWESTWEST 1

' 
1
' WESTWESTWESTWESTWESTWESTWESTWESTWESTWESTWESTWESTWESTWESTWESTWESTWESTWESTWEST 1

' 
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+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

TIME OF 
OPERATION 

MAX STAGE 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

4 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

4 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

STATION 

WT140 

RWT140 

WT130 

CWT130 

RWT130 

WT160 

RWT160 

WT150A 

R150A 

WT150 

CWT150 

RWT150 

WT120 

CWT120 

RWT120 

WT110 

CWT110 

RWT110 

WT100 

CWT100 

RWT100 

TW406 

RTW406 

TW408 

RTW408 

TW404 

CTW404 

RTW404 

IW371 

D0371 

D371 

01-50 

RUNOFF SUMMARY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SQUARE MILES 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD 

FLOW PEAK 

6- HOUR 24 - HOUR 72-HOUR 

1785. 13.00 534. 160. 53. 

1682. 13.33 533. 159. 53. 

1643. 12.67 343. 97. 32. 

2449. 13.25 865. 254. 85. 

2265. 13.75 863. 254. 85. 

524. 12.58 117. 34. 11. 

352. 14.25 116. 34. 11. 

2593. 12.92 673. 201. 67. 

2428. 13.17 672. 201. 67. 

828. 12.50 154. 45. 15. 

2769. 13.08 820. 244. 82. 

2688. 13.50 819. 243. 82. 

1597. 12.75 351. 95. 32. 

5487. 13.58 2061. 602. 202. 

5261. 14.08 2059. 602. 202. 

2139. 12.58 374. 104. 35. 

5393. 14.08 2374. 693. 233. 

5035. 14.75 2368 . 692. 233. 

2597. 12.67 552. 163. 55. 

5162. 14.75 2830. 834. 281. 

4804. 15.17 2815. 833. 281. 

329. 12.08 24. 7. 2. 

26. 16.75 20. 7. 2. 

373. 12.83 129. 39. 13. 

187. 16.17 109. 39. 13. 

2151. 12.25 319. 95. 32. 

4852. 15.17 3124. 953. 323. 

4793. 15.42 3113. 953. 323. 

53. 12.17 6. 2. 1. 

33. 12.17 2. 1. 0. 

20. 12.17 4. 1. 0. 

Page 306 

BASIN MAXIMUM 

AREA STAGE 

3.79 

3.79 

2.57 

6. 36 

6. 36 

0.81 

0.81 

4.75 

4.75 

1.09 

5.84 

5.84 

2.80 

15.81 

15.81 

2.90 

18.71 

18.71 

3.85 

22.55 

22.55 

0.16 

0.16 

0.91 

0.91 

2.09 

25.72 

25.72 

0.05 

0.05 

0.05 
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! **************************************** * 
*********** **************************** 

-k ·k 

J . FLOOD HYDROGRAPH PACKAGE (HEC-1) J . J. U.S. ARMY CORPS 
OF ENGINEERS J. 

J . JUN 1998 ·t. -!: HYDROLOGIC 
ENGINEERING CENTER ·'· 

"1: VERSION 4.1 J. J. 609 SECOND 
STREET "!: 

-!: J. -!: DAVIS, 
CALIFORNIA 95616 J. 

..... RUN DATE 10AUG07 TIME 14:33:09 J . -!: (916) 
756- 1104 J • 

... J. J , 

-:: 

** ************** ************************* 
********** ********* ********* *********** 

X X xxxxxxx XX XXX X 
X X X X X XX 
X X X X X 
xxxxxxx xxxx X xxxxx X 
X X X X X 
X X X X X X 
X X xxxxxxx XX XXX XXX 

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECl (JAN 73), HEClGS, HEClDB, AND 
HEC1KW. 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE 
INPUT STRUCTURE. 

VERSION 

FREQUENCY, 

1 
PAGE 1 

THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN?? 

NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE 

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL 
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 

LOSS RATE:GREEN AND AMPT INFILTRATION 

LINE 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 

49 
50 
51 
52 
53 

HEC-1 INPUT 

ID ....... 1 ....... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10 

ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 

MODEL MODIFIED BY ANDES ENGINEERING FOR JACKRABBIT TRAIL CIS 
50-YEAR PRECIPITATION VALUES REPLACE 100- YEAR IN JD CARD 
DATE: AUGUST 2007 

FUTURE CONDITION HDYROLOGY MODEL WITH PROJECTS - LEVEL III 

WHITE TANKS AREA DRAINAGE MASTER STUDY ~' UPDATE"' 
Original MODEL BY THE WLB Group for FCDMC AS PART OF THE WHITE 
TANKS/AGUA FRIA ADMS, Date: October 1991 

H~' REMOVED RETENTION AT SUPER BASIN #5 SUB BASINS 297, 315, ~dd, 
H~'334 335A 335 316 TO REFLECT RELAXED RETENTION REQUIRE- ~dd, 
***MENfs ADJ~CENT,TO THE BULLARD CHANNEL S. OF I - 10. *** 

* URS REVISED RTIMP PERCENT IMPERVIOUS VALUES * 
~' AS PER FCDMC GIS DATA - 6-27 - 01 ~' 

REVISED HYDROLOGY HEC - 1 RUN FOR WHITE TANKS ADMS 
100-YEAR, 24-HOUR STORM original file: WTADMS.24 

FUTURE CASE WITH RETENTION VOLUME DIVERTS 

REVISED BY URS 

NOTES: 

DATE: 01-14- 04 
FILE: L33PF6D.DAT 

1. THIS HEC-1 MODEL CONTAINS THE FOLLOWING SUPER BASINS: WHITE TANKS 3, 
2A, 2B, 2C, 2D, 2E, 2F, 2G, 2H, 2I, 2J, 2K, 2 & 3, 4 THRU 26. 

2. REVISED TO REFLECT UPDATED SOILS MAPS AND NEW DEVELOPMENT. 
3. AVERAGE XKSAT VALUES FOR EACH SUBBASIN WAS RECEIVED FROM FCDMC 

GIS DATA AND THEN ADJUSTED FOR VEGETATION, OR LEFT AS ORIGINALLY IN 
THE WLB MODEL. 

4. FOR NEW DEVELOPMENTS ONLY 80% OF REPORTED PROVIDED RETENTION 
WAS INCLUDED IN THIS MODEL (AS A CONSERVATIVE ESTIMATE). RETENTION 
CAPACITIES WERE ESTIMATED BY EEC FOR DEVELOPMENTS WITH NO 
DRAINAGE REPORTS. 

5. REVISED DRAINAGE BOUNDARIES BASED UPON FIELD INSPECTION OF SUN CITY. 
GRAND. COMBINED SEVERAL BASINS TOGETHER TO MAKE NEW BASINS 114 &115. 
ALSO REROUTED SUBBASINS 100A, 101, 102A AND 106 TO THE SOUTH TO 113A. 

6. CHANNEL ROUTE ALONG REEMS ROAD UPDATED TO REFLECT NEW CONSTRUCTION. 
7. REVISED SCS TYPE II RAINFALL DISTRIBUTION FOR THE 24-HOUR GENERAL 

STORM. 
8. REVISED RAINFALL DEPTH-AREA REDUCTION FACTORS. 
9. PSIF WERE ADJUSTED BASED ON THE VALUES OF XKSAT AND WERE EDITED INTO 

THE DATA FILE BY THE FCDMC. 
ID 
ID 

10. AVERAGE XKSAT VALUES FOR SUBBASINS WITH BORROW PITS (WHITE TANKS 
AREAS #3 & #4) WERE ESTIMATED BY EEC. 

ID 
~' DIAGRAM 
IT 5 

5 
15 

3.57 
.000 

IO 
IN 
JD 
PC 

.001 

.002 .005 

1000 

.008 
Page 1 

.011 .014 .017 .020 .023 .026 
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1 
PAGE 2 

1 
PAG E 3 

54 

LINE 

55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 

67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 

78 
79 
80 
81 
82 
83 

84 
85 
86 

87 
88 
89 
90 
91 
92 

LINE 

93 
94 
95 
96 
97 

98 
99 

100 

101 
102 
103 
104 
105 
106 

107 
108 
109 
110 
111 
112 
113 

114 
115 
116 
117 
118 

119 
120 
121 
122 
123 

PC . 029 . 032 
01-50 

. 035 . 038 .041 
HEC-1 INPUT 

.044 . 048 .052 .056 . 060 

ID .. .... . 1 . ... . .. 2 . .. .... 3 ....... 4 ....... 5 . . . . . . . 6 ....... 7 .. ..... 8 ... . ... 9 ..... . 10 

PC 
PC 
PC 
PC 
PC 
PC 
PC 
PC 
J D 
J D 
J D 
J D 

.064 

. 110 

.181 

. 735 

. 856 

. 913 

. 953 

. 983 
3 . 36 
3.11 
3 .01 
2 . 92 

.068 

. 115 

. 191 

. 758 

.863 

. 918 

. 956 

. 986 
10 
50 

100 
200 

.072 . 076 

.120 . 126 

. 203 . 218 

. 776 . 791 

.869 . 875 

.922 . 926 

.959 .962 

. 989 .992 

. 080 .085 . 090 .095 .100 

. 133 .140 . 147 .155 .163 

.236 . 257 . 283 .387 .663 

. 804 . 815 . 825 . 834 . 842 

. 881 . 887 . 893 . 898 . 903 

. 930 . 934 .938 .942 .946 

.965 .968 . 971 .974 . 977 

.995 .998 1. 00 1.000 1 . 000 

* ************************************************************************** 
"· ~ddddddddddd:~d'THE FOLLOWING SECTION IS WHITE TANKS 3 ~ddddddddddddddddddddd: 

* ************************************************************************** 
* ******TRANSMISSION LOSS ES REMOVED - 4/25/00 - ERE************************* 
* ************************************************************************** 
-!: 

* SU B BASIN LG AND UI RECORDS UPDATED PER SLOPE CHANGE TO SUB BASIN 1 
* AT REQUEST OF FCDMC ON 01-14-04 
J. 

KK 
KM 
KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 
UI 

KK 
KM 
RS 
RC 
RX 
RY 
"· 

KK 
KM 
BA 
1: 

LG 
UI 
UI 
UI 
UI 
UI 

1 
SUB BASI N 1 

THE FOLLOWING PARAM ETERS WERE PROVIDED FOR THIS BASIN 
L= 3 . 5 Lea= 1.5 S= 527 . 2 Kn= . 050 LAG= 
PHOENIX VALLEY S- GRAPH WAS USED FOR THIS BASIN 
1. 94 

.20 
160 . 

1159 . 
49 . 

0. 

RCP1 

5 
.06 

1000 
1440 

2 

1. 82 
LG 

. 18 
115. 

1418. 
189. 

35 . 
0 . 

. 35 
207 . 
946. 

49 . 
0 . 

4. 00 
585. 
776. 

49 . 
0 . 

.52 
790. 
535. 
49 . 

0 . 

ROUTE FLOW FROM CP1 TO CP2 . 
-1 0 

.04 .06 17800 
1125 1300 1390 
1439 143 7 1428 

10 .00 
939. 
307. 

0. 
0. 

.0469 
1405 
1428 

1135 . 
267 . 

0 . 
0 . 

1490 
1439 

RUNOFF HYDROGRAPH FROM SUB-BASIN 2. 

0 . 35 0 . 154 6 . 959 0. 119 21.855 
.35 4. 55 .37 12 . 00 

115. 259 . 443 . 557 . 643 . 
1145 . 985. 864. 735 . 634. 

143 . 115. 102. 35. 35 . 
0. 0. 0 . 0. 0. 
0. 0. 0 . 0 . 0. 

HEC-1 I NPUT 

1427. 
194 . 

0. 
0 . 

1590 
1442 

728 . 
545. 

35 . 
0 . 
0 . 

40 . 7 

1996. 
160. 

0 . 
0 . 

1750 
1444 

849 . 
404 . 

35 . 
0. 
0. 

1720. 
72 . 

0 . 
0 . 

1014 . 
268 . 

35. 
0. 
0 . 

.105 

.172 

.707 

. 849 

. 908 

. 950 

. 980 
1. 000 

1386 . 
49 . 

0. 
0. 

1348. 
202 . 

35 . 
0 . 
0 . 

ID ....... 1 ..... .. 2 .... .. . 3 . .. . .. . 4 ....... 5 ....... 6 ... ... . 7 . ..... . 8 ... . .. . 9 . ..... 10 

KK 20UT 
KM DIVERSION - RETE NTION 
DT 2RET 3 . 48 
DI 0 10000 
DQ 0 10000 

KK CP2 
KM ADD HYDROGRAPHS AT CP2. 
HC 2 3.76 

KK RCP2 
KM ROUTE COMBINED HYDROGRAPHS AT CP2 TO CP3. 
RS 2 -1 0 
RC . 06 . 035 .06 45 00 .0111 
RX 1000 1100 13 50 1705 1735 1780 1850 2000 
RY 1304 1302 1302 1298 1298 1303 1302 1305 
..... 

KK 3A 
KM RUNOFF HYDROGRAPH FROM SU B- BASIN 3A 
BA . 29 
LG .15 . 35 4 . 30 .42 0.4 
UI 34 . 90 . 165 . 213 . 289 . 411 . 312 . 240 . 181. 121. 
UI 60. 47. 32. 10 . 10 . 10 . 10 . 0 . 0. 0. 
UI 0. 0 . 0 . 0. 0 . 0. 0 . 0. 0. 0 . 
~' KK 3AOUT 

KK !BC1 
KM DIVERSION-RETENTION 
DT 3ARET 0.56 
DI 0 10000 
DQ 0 10000 
1: 

* MODIFY PER LEVEL III 
"· 
~' KK RCP3A 

KK RBC1 
KM ROUTE BC1 TO BC2 
RS 2. 0 -1. 0 0.0 
RC 0 . 030 0.030 0 .030 3550 0.0031 
RX 0 35.4 55.4 75.4 95 . 4 115.4 135.4 170 . 8 

Page 2 
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+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

TIME OF 
OPERATION 

MAX STAGE 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

DIVERSION TO 

STATION 

1 

RCPl 

2 

2RET 

20UT 

CP2 

RCP2 

3A 

3ARET 

!Bel 

RBCl 

3 

3RET 

30UT 

IlCP3 

!BC2 

DI189 

D3 

RBC2 

4 

4RET 

40UT 

5 

5RET 

SOUT 

CPS 

RCPS 

6 

6RET 

60UT 

CP6 

RCP6 

7 

PEAK TIME OF 

FLOW PEAK 

1273 . 12.50 

1090. 12.83 

1114. 12.75 

9. 7.00 

1114. 12.75 

2104. 12.75 

1944. 13.00 

258 . 12.33 

40. 11.92 

258. 12.33 

178. 12.58 

767. 12.33 

697. 12.25 

746. 12.42 

855. 12.42 

2139. 12.92 

0. 0.00 

2139. 12.92 

1951. 13.25 

330. 12.25 

322. 12.17 

276. 12.33 

769. 12.25 

2. 1. 33 

769. 12.25 

971. 12.25 

965. 12.33 

619. 12.08 

2. 4.17 

619. 12.08 

1215. 12.17 

1207. 12.25 

408. 12.08 

01-50 
AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM 

AREA STAGE 

6-HOUR 24-HOUR 72-HOUR 

179. 50. 17. 1. 94 

179. 50. 17. 1. 94 

197. 55. 18. 1. 82 

7. 2. 1. 1. 82 

197. 53. 18. 1. 82 

372. 102. 34. 3.76 

372. 102. 34. 3.76 

25. 6. 2. 0.29 

1. 0. 0. 0.29 

24. 6. 2. 0.29 

24. 6. 2. 0.29 

91. 26. 9. 0.81 

46. 12. 4. 0.81 

51. 13. 4. 0.81 

74. 19. 6. 1.10 

442. 121. 40. 4.86 

0. 0. 0. 4.86 

442. 121. 40. 4.86 

440. 121. 40. 4.86 

29. 8. 3. 0. 30 

16. 4. 1. 0. 30 

15. 4. 1. 0. 30 

69. 19. 6. 0.72 

0. 0. 0. 0.72 

69. 19. 6. 0.72 

83. 23. 8. 1. 02 

83. 23. 8. 1. 02 

42. 12. 4. 0.45 

1. 0. 0. 0.45 

42. 11. 4. 0.45 

124. 34. 11. 1. 47 

124. 34. 11. 1. 47 

29. 8. 3. 0. 31 

Page 268 



-------------------
01-50 

+ 7RET 189. 12.00 8. 2. 1. 0. 31 

HYDROGRAPH AT 
+ ?OUT 408. 12.08 22. 6. 2. 0.31 

2 COMBINED AT 
+ CP7 1550. 12.17 144. 39. 13. 1. 78 

ROUTED TO 
+ RCP7 1357. 12.42 144. 39. 13. 1. 78 

HYDROGRAPH AT 
+ 9 1139. 12.33 130. 36. 12. 1.40 

2 COMBINED AT 
+ I1CP9 2467. 12.42 271. 75. 25. 3.18 

HYDROGRAPH AT 
+ 8 731. 12.33 75. 21. 7. 0.81 

2 COMBINED AT 
+ CP9 3156. 12.33 344. 95. 32. 3.99 

ROUTED TO 
+ RCP9 2637. 12.75 343. 95. 32. 3.99 

HYDROGRAPH AT 
+ 10 1122. 12.75 196. 51. 17. 2.02 

DIVERSION TO 
+ 10RET 476. 12.25 28. 8. 3. 2.02 

HYDROGRAPH AT 
+ 100UT 1122. 12.75 172. 44. 15. 2.02 

2 COMBINED AT 
+ I1CP10 3729. 12.75 511. 138. 46. 6.01 

2 COMBINED AT 
+ !BC3 4550. 12.83 936. 254. 85. 10.87 

DIVERSION TO 
+ 1DI188 0. 0.00 0. 0. 0. 10.87 

HYDROGRAPH AT 
+ 1D10 4550. 12.83 936. 254. 85. 10.87 

DIVERSION TO 
+ 2DI188 0. 0.00 0. 0. 0. 10.87 

HYDROGRAPH AT 
+ 2D10 4550. 12.83 936. 254. 85. 10.87 

ROUTED TO 
+ RBC3 4351. 13.00 933. 254. 85. 10.87 

HYDROGRAPH AT 
+ 12 1024. 12.58 144. 38. 13. 1. 38 

DIVERSION TO 
+ 12RET 480. 12.17 25. 7. 2. 1. 38 

HYDROGRAPH AT 
+ 120UT 1024. 12.58 123. 31. 10. 1. 38 

2 COMBINED AT 
+ !BC4 4642. 13.00 1039. 282. 94. 12.25 

ROUTED TO 
+ RBC4 4518. 13.08 1035. 282. 94. 12.25 

HYDROGRAPH AT 
+ WT3 314. 12.50 41. 10. 3. 0.44 

2 COMBINED AT 
+ !BC5 4569. 13.08 1067. 290. 97. 12.69 

HYDROGRAPH AT 
+ 11 1342. 12.42 183. 51. 17. 1. 56 

DIVERSION TO 
+ 11RET 5. 1. 92 1. 0. 0. 1. 56 

HYDROGRAPH AT 
+ 110UT 1342. 12.42 183. 51. 17. 1. 56 

ROUTED TO 
+ RCP11 1078. 12.75 183. 51. 17. 1. 56 

HYDROGRAPH AT 
+ 13 1096. 12.42 150. 42. 14. 1. 30 

DIVERSION TO 
+ 13RET 950. 12.33 67. 18. 6. 1. 30 

HYDROGRAPH AT 
+ 130UT 1092. 12.50 92. 24. 8. 1. 30 

2 COMBINED AT 
+ CP13 1792. 12.58 270. 75. 25. 2.86 

ROUTED TO 
+ RCP13 1752. 12.67 270. 75. 25. 2.86 

HYDROGRAPH AT 
+ 14 1347. 12.33 164. 48. 16. 1.47 
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-------------------
DIVERSION TO 

+ 

HYDROGRAPH AT 
+ 

ROUTED TO 
+ 

HYDROGRAPH AT 
+ 

DIVERSION TO 
+ 

HYDROGRAPH AT 
+ 

2 COMBINED AT 
+ 

HYDROGRAPH AT 
+ 

DIVERSION TO 
+ 

HYDROGRAPH AT 
+ 

ROUTED TO 
+ 

2 COMBINED AT 
+ 

ROUTED TO 
+ 

HYDROGRAPH AT 
+ 

DIVERSION TO 
+ 

HYDROGRAPH AT 
+ 

2 COMBINED AT 
+ 

2 COMBINED AT 
+ 

ROUTED TO 
+ 

2 COMBINED AT 
+ 

ROUTED TO 
+ 

HYDROGRAPH AT 
+ 

DIVERSION TO 
+ 

HYDROGRAPH AT 
+ 

ROUTED TO 
+ 

HYDROGRAPH AT 
+ 

DIVERSION TO 
+ 

HYDROGRAPH AT 
+ 

2 COMBINED AT 
+ 

ROUTED TO 
+ 

HYDROGRAPH AT 
+ 

DIVERSION TO 
+ 

HYDROGRAPH AT 
+ 

DIVERSION TO 
+ 

HYDROGRAPH AT 
+ 

14RET 

140UT 

RCP14 

15 

15RET 

150UT 

I1CP15 

16 

16RET 

160UT 

SR16 

CP15 

RCP15 

17 

17RET 

170UT 

I1CP17 

CP17 

RCP17 

! !WT3 

SRWT3 

116 

116RET 

1160UT 

R116 

117 

117RET 

1170UT 

CP117 

R117 

123 

123RET 

1230UT 

DI134 

D123 

7. 

1347. 

1213. 

1109. 

221. 

1109. 

2155. 

1011. 

1011. 

577. 

0. 

2155. 

1763. 

973. 

971. 

641. 

2099. 

3806. 

3745. 

7232. 

0. 

744. 

744. 

22. 

11. 

787. 

787. 

57. 

63. 

32. 

288. 

288. 

84. 

0. 

84. 

1. 67 

12.33 

12.58 

12.42 

11.92 

12.42 

12.50 

12.42 

12.42 

12.58 

0.00 

12.50 

12.75 

12.42 

12.33 

12.58 

12.75 

12.75 

12.83 

13.00 

0.00 

12.33 

12.33 

13.00 

15.83 

12.58 

12.58 

13.83 

13.83 

14.92 

13.00 

13.00 

13.92 

0.00 

13.92 

01-50 

2. 

164. 

164. 

140. 

21. 

129. 

289. 

124. 

87. 

43. 

0. 

289. 

287. 

128. 

87. 

52. 

335. 

600. 

600. 

1578. 
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0. 

94. 

92. 

10. 

9. 

137. 

130. 

18. 

25. 

24. 

67. 

57. 

13. 

0. 

13. 

0. 

48. 

48. 

40. 

7. 

34. 

81. 

34. 

23. 

12. 

0. 

81. 

81. 

38. 

23 . 

15. 

94. 

168. 

168. 

434. 

0. 

29. 

25. 

4 . 

4. 

41. 

35. 

6. 

9. 

9. 

18. 

15. 

4. 

0. 

4. 

0. 

16. 

16. 

13. 

2. 

11. 

27. 

11. 

8. 

4. 

0. 

27. 

27. 

13. 

8. 

5. 

32. 

56. 

56. 

145. 

0. 

10. 

8. 

1. 

1. 

14. 

12. 

2. 

3. 

3. 

6. 

5. 

1. 

0. 

1. 

1.47 

1.47 

1.47 

1. 26 

1. 26 

1. 26 

2.73 

1.13 

1.13 

1.13 

1.13 

3.90 

3.90 

1.07 

1. 07 

1.07 

4.97 

7.83 

7.83 

20.52 

20.52 

0.66 

0.66 

0.66 

0.66 

0.92 

0.92 

0.92 

1. 65 

1. 65 

0.44 

0.44 

0.44 

0.44 

0.44 



-------------------
ROUTED TO 

+ 

HYDROGRAPH AT 
+ 

DIVERSION TO 
+ 

HYDROGRAPH AT 
+ 

2 COMBINED AT 
+ 

ROUTED TO 
+ 

HYDROGRAPH AT 
+ 

DIVERSION TO 
+ 

HYDROGRAPH AT 
+ 

2 COMBINED AT 
+ 

ROUTED TO 
+ 

HYDROGRAPH AT 
+ 

DIVERSION TO 
+ 

HYDROGRAPH AT 
+ 

ROUTED TO 
+ 

HYDROGRAPH AT 
+ 

DIVERSION TO 
+ 

HYDROGRAPH AT 
+ 

2 COMBINED AT 
+ 

2 COMBINED AT 
+ 

DIVERSION TO 
+ 

HYDROGRAPH AT 
+ 

DIVERSION TO 
+ 

HYDROGRAPH AT 
+ 

DIVERSION TO 
+ 

HYDROGRAPH AT 
+ 

DIVERSION TO 
+ 

HYDROGRAPH AT 
+ 

ROUTED TO 
+ 

HYDROGRAPH AT 
+ 

DIVERSION TO 
+ 

HYDROGRAPH AT 
+ 

2 COMBINED AT 
+ 

ROUTED TO 
+ 

HYDROGRAPH AT 
+ 

Rl88 

207A 

207ART 

207AOT 

CP207A 

R207A 

214 

214RET 

2140UT 

CP214 

R214 

215A 

215ART 

215AOT 

R215A 

215 

215RET 

2150UT 

1!215 

2I215 

1DI216 

3I215 

2DI216 

4I215 

3DI216 

5I215 

4DI216 

CP215 

R215 

233 

233RET 

2330UT 

CP233 

R233 

216 

0. 

407. 

407. 

1. 

0. 

0. 

161. 

161. 

0. 

0. 

0. 

372. 

372. 

4. 

1. 

315. 

315. 

5. 

4. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

o. 

375. 

375. 

6. 

0. 

0. 

248. 

0.00 

12.42 

12.42 

13.42 

0.00 

0.00 

12.25 

12.25 

0.00 

0.00 

0.00 

12 . 42 

12.42 

13.33 

13.58 

12 . 33 

12 . 33 

13.08 

13.08 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

12.42 

12.42 

13.17 

0.00 

0.00 

12.92 

01- 50 
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0. 

42. 

42. 

0. 

0. 

0. 

13. 

13. 

0. 

0. 

0. 

39. 

39. 

0. 

0. 

32. 

32. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

41. 

41. 

0. 

0. 

0. 

45. 

0. 

10. 

10. 

0. 

0. 

0. 

3. 

3. 

0. 

0. 

0. 

10. 

10. 

0. 

0 . 

8. 

8. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

10. 

10. 

0. 

0. 

0. 

11. 

0. 

3. 

3. 

0. 

0. 

0. 

1. 

1. 

0. 

0. 

0. 

3 . 

3. 

0. 

0. 

3. 

3. 

0. 

0. 

0. 

0. 

0. 

0. 

0 . 

0. 

0. 

0. 

0. 

0. 

3. 

3. 

0. 

0. 

0. 

4. 

11.08 

0. 50 

0. 50 

0. 50 

11.58 

11.58 

0.16 

0.16 

0.16 

11.74 

11.74 

0.45 

0.45 

0.45 

0.45 

0.35 

0.35 

0.35 

0.80 

12.54 

12.54 

12.54 

12.54 

12.54 

12.54 

12.54 

12.54 

12.54 

12.54 

0. 50 

0. 50 

0. 50 

13.04 

13.04 

0. 51 



-------------------
+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

2 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

ROUTED TO 

2 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

232 

232RET 

2320UT 

2D28 

D232 

R232 

246 

246RET 

2460UT 

CP246 

R246 

260 

260RET 

2600UT 

CP260 

R260 

273 

273RET 
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TECHNICAL MEMORANDUM - TRAFFIC OPERATIONS 

1.0 INTRODUCTION 

In April 2008, Technical Memorandum No. 2 - Traffic Analysis and Data was prepared for the Jackrabbit 
Trail: 1-70 to Bell Road, Access Control and Corridor Improvement Study This document summarized the 
analysis of candidate alignment alternatives for Jackrabbit Trail and provided a detailed discussion of the 
long-range network performance of the preferred alignment alternative. The analysis was based primarily 
on roadway segment operation under daily volume conditions. The analysis also reviewed intersection 
entering volumes forecast by the Enhanced Year 2026 Travel Demand Assignment MCDOT Northwest 
Valley Corridor Studies Model to identify high-volume intersections within the corridor. 

The purpose of th is memorandum is to bu ild upon the previous evaluation of corridor alternatives, analyzing 
various intersection configuration concepts using the SYNCHRO capacity analysis tool. The analysis of 
peak-hour operations was conducted for intersections located at key interchanges along Interstate 10 (1-1 0) 
and at major cross-street intersections along the Jackrabbit Trail Corridor, particularly those intersections 
identified as high-volume locations in the previous work effort. Special emphasis will be placed on the 
analysis of future traffic operations at the critical intersection of Jackrabbit Trail/Bell Road at the northern 
end of the corridor where future daily volume levels have been projected to be among the highest. 

The document has been organized into the following topics of discussion: 
• Intersection Forecast Volumes and Analysis Methodology 
• Traditional intersection Configurations (Non-Arizona Parkway, Interim Conditions) 
• Arizona Parkway Intersection Configuration (With Indirect Left-Turns) 
• Single Point Urban Interchange Configuration (Long-term Development Conditions) 
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TECHNICAL MEMORANDUM- TRAFFIC OPERATIONS 

2.0 INTERSECTION FORECAST VOLUMES AND ANALYSIS 
METHODOLOGY 

2.1 Analysis Criteria 
The analysis of these signalized intersections conforms to the operational analysis methodology outlined in 
Chapter 16 of the Highway Capacity Manual 2000 (HCM 2000}, Transportation Research Board Special 
Report 209. The HCM 2000 methodology relates the intersection level of service (LOS) to intersection 
control delay, in terms of seconds per vehicle (seclveh). A micro simulation program, SYNCHRO, was used 
for this analysis as it implements the methods of HCM 2000to calculate level of service. 

The LOS criteria used for the analysis of signalized intersections are described in Table 2.1, identifying the 
thresholds of control delays and the associated LOS. 

For purposes of this analysis, Level of Service D is considered the threshold for acceptable intersection 
delay. Intersections with overall intersection delay greater than the LOS D threshold require mitigation to 
reduce overall delay to acceptable levels. 

Table 2.1 
Signalized Intersection Level of Service Criteria Definitions 

Average Control Delay 
Level of Service (LOS) Characteristics (seconds/vehicle) 

LOS A describes operations with very low delay. This occurs when progression is 
<10 extremely favorable, and most vehicles do not stop at all. Short cycle lengths may also 

contribute to low delay. 

>10- 20 LOS Bdescribes operations with generally good progression and/or short cycle lengths. 
More vehicles stop than for LOS A, causing higher levels of average delay. 

LOS Cdescribes operations with higher delays, which may result from fair progression 

>20- 35 and/or longer cycle lengths. Individual cycle failures may begin to appear at this level. 
The number of vehicles stopping is significant at this level, although many still pass 
through the intersection without stopping. 

LOS Ddescribes operations with high delay, resulting from some combination of 
>35- 55 unfavorable progression , long cycle lengths, or high volumes. The influence of 

congestion becomes more noticeable, and individual cycle failures are noticeable. 

>55- 80 LOS Eis considered the limit of acceptable delay. Individual cycle failures are frequent 
occurrences. 

LOS F describes a condition of excessively high delay, considered unacceptable to most 

>80 drivers. This condition often occurs when arrival flow rates exceed the LOS D capacity 
of the intersection. Poor progression and long cycle lengths may also be major 
contributing causes to such delay. 

Source: 2000 H1ghway Capac1ty Manual, TRB Spec1al Report 209. 
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2.2 Analysis Methodology 
Table 2.2 provides a summary of the forecasted daily intersection entering volumes . As discussed in 
previous memorandums, traffic forecasts from the Enhanced Year 2026 Travel Demand Assignment 
MCDOT Northwest Valley Corridor Studies Model were selected as the most appropriate for use in this 
study. Based on the entering volumes summarized in Table 2.2, the intersections were categorized into 
three groups based on entering vehicles per day (vpd), as fol lows: 

• Category 1: Daily Entering Volume: 80,000 to 95,000 vpd 
• Jackrabbit Trail & Greenway Road 

• Category 2: Daily Entering Volume: 65,000 to 80,000 vpd 
• Jackrabbit Trail & Waddell Road 

• Category 3: Daily Entering Volume: Less than 65,000 vpd 
• Jackrabbit Trail & Cactus Road 
• Jackrabbit Trail & Peoria Avenue 
• Jackrabbit Trail & Olive Avenue 
• Jackrabbit Trail & Northern Avenue 
• Jackrabbit Trail & Glendale Avenue 
• Jackrabbit Trail & Bethany Home Road 
• Jackrabbit Trail & Camelback Road 
• Jackrabbit Trail & Indian School Road 
• Jackrabbit Trail & Thomas Road 
• Jackrabbit Trail & McDowell Road 
• Perryville Road & Indian School Road 
• Perryville Road & Thomas Road 
• Perryville Road & McDowell Road 

Various intersection configurations were analyzed for each of these three categories based on estimates of 
average peak hour turning movement volumes that might be experienced with each volume level. Findings 
for each category were assumed to be applicable to any corridor intersection whose daily volumes fell 
with in the category range. 

Only the intersection of Jackrabbit Trail & Bell Road is forecast to experience volumes in excess of the 
95,000 vpd which was established as the upper limit for categorization . Therefore, detailed evaluation of 
this intersection was conducted individually. Also, operations at the interchanges of 1-10 at Jackrabbit Trail 
and Perryville Road were also analyzed individually due to the unique characteristics associated with 
interchange operations. 

While the ultimate configuration of Jackrabbit Trail has been recommended as a six-lane Arizona Parkway 
with indirect left-turns, analysis was also conducted assuming traditional intersection operations in the 
event that the faci lity is constructed as an arterial in the interim . The following sections provide a summary 
of the findings of the analysis. 
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TECHNICAL MEMORANDUM - TRAFFIC OPERATIONS 

Table 2.2 
Summary of Daily Entering Volumes for Key Corridor Intersections 

S I t d L R M d I PI . F t H . e ec e ong-1 ange o e annmg ore cas onzon 

Enhanced Year 2026 Travel Demand Assignment 
MCDOT Northwest Valley Corridor Studies Model 11 ' 

Daily Entering Volume Summary 
Facility Cross Street 

Summary Intersection 
Alignment Intersection North East South West Entering Total Volume 

Jackrabbit Tra il Bell Road 42,201 47,000 75,000 73,000 237,201 c;w Jackrabbit Tra il Greenway Road 75,000 40,000 71 ,000 0 186,000 

Jackrabbit Tra il Waddell Road 71 ,000 30,000 57,000 0 158,000 

Jackrabbit Trail Cactus Road 57,000 15,000 44,000 0 116,000 58,000 

Jackrabbit Tra il Peoria Avenue 44,000 23,000 44,000 0 111 ,000 55,500 

Jackrabbit Tra il Olive Avenue 44,000 19,300 27,000 0 90,300 45,150 

Jackrabbit Tra il Northern Avenue 27,000 1,400 26,000 0 54,400 27,200 

Jackrabbit Tra il Glendale Avenue 26,000 20,900 27,800 0 74,700 37,350 

Jackrabbit Tra il Bethany Home Road 27,800 7,400 28,300 0 63 ,500 31 ,750 

Jackrabbit Trail Camelback Road 28,300 22,800 33,500 26,300 110,900 55,450 

Jackrabbit Trail Indian School Road 33 ,500 25,800 22,700 14,700 96,700 48,350 

Jackrabbit Trail Thomas Road 22,700 25,600 23,800 19,000 91 '1 00 45,550 

Jackrabbit Tra il McDowell Road 23,800 26,000 28,000 20,500 98,300 49,150 

Jackrabbit Tra il Interstate 10 28,000 6,589 31,350 7,022 72 ,961 36,481 

Perryville Road Indian School Road 35 ,600 23,900 34,200 25,800 11 9,500 59,750 

Perryville Road Thomas Road 34,200 23,900 32,300 25,600 11 6,000 58,000 

Perryvi lle Road McDowell Road 32,300 25,900 35,000 26,000 119,200 59,600 

Perryville Road Interstate 10 35,000 9,378 30 ,762 9,689 84,829 42,415 

Prepared by Wilson & Company February 6, 2008. 
Notes : 

(1) Adjusted Daily Volume Estimates developed by Wilson & Company based on actual roadway network conditions in current adopted community 
transportation plans or planned network improvements as compared to the roadway network coded into the MAG Regional Transportation Model. 
Further adjustments to segment volumes in the northern portion of the corridor in response to master planned community traffic impact analyses 
results provided by the City of Surprise. 

- Red highlight indicates intersections with high daily intersection entering volumes > 95,000 vehicles per day (vpd). 

-Category 1; Yellow highlight indicates intersections with moderate to high daily intersection entering volumes - 80,000 to 95,000 vpd . 

- Category 2; Green high light indicates intersections with moderate daily intersection entering volumes- 65,000 to 80,000 vpd. 

-Category 3; No highlight indicates intersections with low to moderate daily intersection entering volumes <65,000 vpd . 

Source: Jackrabbit Trail : 1-10 to Bell Road Access Control and Corridor Improvement Study- Future Conditions Socioeconomic Database Review 
and planning Level Traffic Analysis January 21 , 2008. 
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3.0 TRADITIONAL INTERSECTION CONFIGURATIONS (NON
ARIZONA PARKWAY, INTERIM CONDITIONS) 

3.1 Category Based Operational Analysis - Base Condition 
Table 3.1 provides a summary of the forecasted peak hour intersection operations for each volume 
category with interim construction of Jackrabbit Trail as a traditional arterial facility. Figures 3.1-3.6 
illustrate the assumed intersection geometry and AM and PM peak hour traffic volumes for Categories 1- 3, 
as follows: 

• Figure 3.1 - Traditional Intersection Geometries and Volumes for Category 1, AM Peak 
• Figure 3.2 - Traditional Intersection Geometries and Volumes for Category 2, AM Peak 
• Figure 3.4- Traditional Intersection Geometries and Volumes for Category 3, AM Peak 
• Figure 3.5- Traditional Intersection Geometries and Volumes for Category 1, PM Peak 
• Figure 3.5- Traditional Intersection Geometries and Volumes for Category 2, PM Peak 
• Figure 3.6- Traditional Intersection Geometries and Volumes for Category 3, PM Peak 

Detailed level of service calculations and printouts are provided in Appendix A. 

Table 3.1 
Traditional intersection Operations 

Categories 1-3 
(Non-Arizona Parkway Conditions) 

BASE CONDITION -AM PEAK HOUR 

CATEGORY NO. NAME/DESCRIPTION DELAY 

1 
DAILY ENTERING VOL: 51.9 
80,000 TO 95,000 vpd 

2 
DAILY ENTERING VOL: 

53.9 
65,000 TO 80,000 vpd 

3 
DAILY ENTERING VOL: 

41 .9 
LESS THAN 65,000 vpd 

BASE CONDITION - PM PEAK HOUR 

CATEGORY NO. NAME/DESCRIPTION DELAY 

1 
DAILY ENTERING VOL: 54.9 
80,000 TO 95,000 vpd 

2 
DAILY ENTERING VOL: 

53 .5 
65,000 TO 80,000 vpd 

3 
DAILY ENTERING VOL: 

35 .3 LESS THAN 65,000 vpd 

LOS 

D 

D 

D 

LOS 

D 

D 

D 

Source: Wilson & Company, May 22, 2008. 

Results indicate that, while some approaches may operate with higher delays, Level of Service 0 can be 
provided with traditional intersection configurations with the forecast Enhanced Year 2026 traffic volumes 
for each intersection volume category provided the assumed geometry depicted in Figures 3. 1-3.6 is 
constructed at each intersection. 
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TECHNICAL MEMORANDUM- TRAFFIC OPERATIONS 

3.2 Individual Intersection Operational Analysis -Base Condition 
Table 3.2 provides a summary of the forecasted intersection operations for each of the individually 
analyzed intersections with interim construction of Jackrabbit Trail as a traditional arterial. Figures 3.7-3.12 
illustrate the assumed intersection geometry and AM and PM peak hour volumes at each of the three 
intersections, as follows: 

• Figure 3.7- Traditional Intersection Geometries and AM Peak Volumes for Jackrabbit Trail & Bell Road 
• Figure 3.8- Traditional Intersection Geometries and AM Peak Volumes for Perryville Road and 1-10 
• Figure 3.9- Traditional Intersection Geometries and AM Peak Volumes for Jackrabbit Trail and 1-10 
• Figure 3.10- Traditional Intersection Geometries and PM Peak Volumes for Jackrabbit Trail & Bell Rd 
• Figure 3.11 -Traditional Intersection Geometries and PM Peak Volumes for Perryville Road and 1-10 
• Figure 3.12- Traditional Intersection Geometries and PM Peak Volumes for Jackrabbit Trail and 1-10 

Detailed level of service calculations and printouts are provided in Appendix A. 

Table 3.2 
Traditional Intersection Operations 
Individually Analyzed Intersections 

(Non-Arizona Parkway Conditions) 

BASE CONDITION -AM PEAK HOUR 

NAME DELAY 

JACKRABBIT TRAIL & BELL RD 221 .8 

PERRYVILLE RD & 1-10 WB 84 

PERRYVILLE RD & 1-10 EB 109 

JACKRABBIT TRAIL & 1-10 WB 32.4 

JACKRABBIT TRAIL & 1-10 EB 34.8 

BASE CONDITION- PM PEAK HOUR 

NAME DELAY 

JACKRABBIT TRAIL & BELL RD 149.6 

PERRYVILLE RD & 1-10 WB 77.3 

PERRYVILLE RD & 1-10 EB 127.8 

JACKRABBIT TRAIL & 1-10 WB 43.7 

JACKRABBIT TRAIL & 1-10 EB 41 .7 

LOS 

F 
F 

F 

c 
c 

LOS 

F 

E 

F 

D 

D 
Source: Wilson & Company, May 22, 2008. 

As indicated in Table 3.2, the intersection of Jackrabbit Trail at 1-10 will operate acceptably with the 
assumed geometry of the interim traditional arterial intersection. However, additional mitigation would be 
necessary at the intersections of Jackrabbit Trail & Bell Road and Perryville Road at 1-10. 
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3.3 Individual Intersection Operational Analysis - Mitigated Condition 
Additional analysis was conducted to determine what mitigations would be necessary to provide acceptable 
intersection operations with the forecasted Enhanced Year 2026 peak hour traffic volumes at the 
intersections of Jackrabbit Trail & Bell Road and Perryville Road at 1-10. Figure 3.13 provides a graphic 
summary of the lane configuration options which were considered as part of the mitigation analysis . 
Results of the mitigation analysis are summarized in Table 3.3. 

At the intersection of Jackrabbit Trail & Bell Road, two mitigation options were considered . The fi rst was 
the construction of a free eastbound-to-southbound right-turn lane. As indicated in Table 3.3, this would 
reduce average delays, but not to acceptable levels. Therefore, a second option was considered . Th is 
option included both a free-flow eastbound-to-southbound right-turn lane and a northbound-to-westbound 
flyover ramp. As indicated in Table 3.3, this mitigation would be sufficient to accommodate the forecasted 
Enhanced Year 2026 peak hour volumes . 

At the Perryville Road and 1-10 traffic interchange, mitigation assumed the addition of an exclusive 
southbound right-turn lane at westbound ramp intersection . Additional mitigation improvements were 
evaluated at the eastbound ramp intersection including dual southbound-to-eastbound left-turn lanes, an 
exclusive northbound right-turn lane and restriping of the eastbound off-ramp to provide dual left-turn lanes 
and an exclusive right-turn lane. As indicated in Table 3.3, this mitigation would provide adequate levels of 
service with forecasted Enhanced Year 2026 peak hour volumes. 

Table 3.3 
Traditional Intersection Operations 

Individually Analyzed Intersections with Mitigation 
(Non-Arizona Parkway Conditions) 

MITIGATED CONDITION- AM PEAK HOUR 

NAME DELAY 

JACKRABBIT TRAIL & BELL RD 
(Option No.1 - Full At-Grade Improvements with Free EB TO SB 140.4 

Right-Turn Facility) 
JACKRABBIT TRAIL & BELL RD 

(Option No. 2 - Full At-Grade Improvements with Free EB TO SB 53.4 
Right-Turn Facility and NB to WB Flyover) 

PERRYVILLE RD & 1-10 WB 40 .9 
PERRYVILLE RD & 1-10 EB 50.4 

MITIGATED CONDITION - PM PEAK HOUR 

NAME DELAY 

JACKRABBIT TRAIL & BELL RD 
(Option No. 1 - Full At-Grade Improvements with Free EB TO SB 125.6 

Right-Turn Facility) 

JACKRABBIT TRAIL & BELL RD 
(Option No. 2 - Full At-Grade Improvements with Free EB TO SB 54.5 

Right-Turn Facility and NB to WB Flyover) 

PERRYVILLE RD & 1-10 WB (Option No.1) 49.5 
PERRYVILLE RD & 1-10 EB (Option No.1) 54.4 

LOS 

F 

D 

D 
D 

LOS 

F 

D 

D 
D 

Source: Wilson & Company, May 22, 2008. 
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4.0 ARIZONA PARKWAY INTERSECTION CONFIGURATIONS 
(WITH INDIRECT LEFT-TURNS) 

4.1 Parkway Based Operational Analysis - Base Condition 

The preferred alignment alternative for the Jackrabbit Trail Corridor includes construction of the facility as a 
six-lane Arizona Parkway with indirect left-turns. Table 4.1 provides a summary of the forecasted peak 
hour intersection operations for each volume category with construction of Jackrabbit Trail as a parkway 
facility. Figures 4.1-4.6 illustrate the assumed intersection geometry and AM and PM peak hour traffic 
volumes for Categories 1-3, as follows: 

• Figure 4.1 -Arizona Parkway Geometry and Traffic Volumes for Category 1, AM Peak 
• Figure 4.2- Arizona Parkway Geometry and Traffic Volumes for Category 2, AM Peak 
• Figure 4.3- Arizona Parkway Geometry and Traffic Volumes for Category 3, AM Peak 
• Figure 4.4- Arizona Parkway Geometry and Traffic Volumes for Category 1, PM Peak 
• Figure 4.5- Arizona Parkway Geometry and Traffic Volumes for Category 2, PM Peak 
• Figure 4.6- Arizona Parkway Geometry and Traffic Volumes for Category 3, PM Peak 

As indicated in the figures , traditional left-turn movements are prohibited at parkway intersections. To 
execute a left-turn movement from an arterial to the parkway, vehicles must first turn right onto the 
parkway, make a u-turn approximately 660' from the intersection , and then pass through the 
arterial/parkway intersection once more. To execute a left-turn from the parkway to arterial , vehicles must 
pass through the intersection, make a u-turn approximately 660' from the intersection, and then turn right 
onto the arterial street. Therefore, vehicles traveling thorough a parkway intersection may be required to 
pass through multiple traffic signals to execute a particular movement, particularly those movements that 
must make these indirect left-turns. Thus, the calculation of level of service at a parkway intersection 
involves multiple signal delays. The methodology utilized to derive estimate of vehicular delay and level of 
service at these parkway intersections is described in detail in Appendix B, along with detailed level of 
service calculations and HCM reports . 

In addition to the detailed level of service calculations for the overall parkway intersection operations, 
Appendix B also provides detail on the level of service provided at each of the individual signalized 
intersections located in the immediate vicinity of the main signalized intersection, which in total , comprise 
the complete parkway intersection. 
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Table 4.1 provides a summary of the resulting delays and level of service to vehicles passing through the 
series of signals at the parkway intersections. 

Table 4.1 
Arizona Parkway Intersection Operations 
(Parkway Conditions with Indirect Left-Turns) 

Categories 1-3 

BASE CONDITION -AM PEAK HOUR 

CATEGORY NAME/DESCRIPTION DELAY 
NO. 

1 
DAILY ENTERING VOL: 

44.6 
80,000 TO 95,000 vpd 

2 
DAILY ENTERING VOL: 

32 .4 65,000 TO 80,000 vpd 

3 
DAILY ENTERING VOL: 

30 .6 
LESS THAN 65,000 vpd 

BASE CONDITION - PM PEAK HOUR 

CATEGORY NAME/DESCRIPTION DELAY NO. 

1 
DAILY ENTERING VOL: 

42.7 
80,000 TO 95,000 vpd 

2 
DAILY ENTERING VOL: 

23.5 
65,000 TO 80,000 vpd 

3 
DAILY ENTERING VOL: 

31.4 
LESS THAN 65,000 vpd 

LOS 

D 

c 

c 

LOS 

D 

c 

c 
Source: Wilson & Company, May 22, 2008. 

As indicated in Table 4.1, the Arizona Parkway with indirect left-turns will provide adequate capacity to 
service the forecast Enhanced Year 2026 peak hour traffic volumes with Level of Service D or better for 
each intersection category, provided the assumed geometry depicted in Figures 4.1-4.6 are constructed . 
As indicated in Figures 4.1-4.6, a six-lane cross section is sufficient to accommodate Category 2 & 3 
intersection volumes, but an eight-lane cross-section will be necessary for Category 1 intersection volumes. 

4.2 Individual Parkway Intersections Operational Analysis- Base Condition 
Individual intersection analysis was not conducted at the 1-10 interchanges with Perryville Road or 
Jackrabbit Trail. It is assumed that the trad itional diamond interchange would still be constructed at these 
interchanges even with the parkway cross-section . Therefore, findings from the Traditional Intersection 
analysis documented in the previous section would be applicable to the Arizona Parkway conditions at 
these two locations. 

Bell Road in the vicin ity of the Jackrabbit Trail Corridor is also planned for construction as a six-lane 
Arizona Parkway facility. Therefore, the intersection of Jackrabbit Trail & Bell Road would function as an 
intersection of two Arizona Parkway facilities . Traditional left-turns would be replaced with indirect turns, in 
wh ich left turning vehicles would travel through the intersection, make a u-turn back toward the intersection, 
and then turn right en-route to their destination. Figures 4.7 and 4.8 display the assumed intersection 

JackrabbitTrail: 1-10 to Bell Road 
Access Control and Corridor Improvement Study 4-8 
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ectively. Table 4.2 provides a geometry and traffic volumes during the AM and PM peak hours, resp 
summary of the resulting delays and level of service at Jackrabbit Trai l & Be 

Table 4.2 
Six-Lane Arizona Parkway Intersection Operations ( 

Jackrabbit Trail & Bell Road 

BASE CONDITION -AM PEAK HOUR 

SCENARIO DELAY LOS 

BASE 288.1 F 

BASE CONDITION - PM PEAK HOUR 

SCENARIO DELAY LOS 

BASE 264.6 F 

II Road in Base Condition . 

Indirect Left-Turns) 

Source: Wilson & Company, May 22, 2008 
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TECHNICAL MEMORANDUM -TRAFFIC OPERATIONS 

4.3 Jackrabbit Trail/Bell Road Parkway Intersections Operational Analysis -
Mitigated Conditions (with Six-Lane Parkway Configuration) 

As detailed in Table 4.2, the results of the Base Conditions analysis indicates that the base geometry 
depicted in Figures 4.7 and 4.8 does not provide enough capacity to provide acceptable levels of service 
with forecast Enhanced Year 2026 traffic volumes. Therefore, several mitigation alternatives were also 
considered, as follows: 

Alternative A- Includes dual right-turn lanes on the eastbound and southbound approaches 
Alternative B- Includes dual right-turn lanes on the southbound approach and a separate ramp for free

flow right-turns on the eastbound approach 
Alternative C - Includes separate ramps for free-flow right-turns on the eastbound and westbound 

approaches and cloverleaf ramps for northbound lefts and southbound lefts in the 
northeast and southwest quadrants 

Figures 4.9-4.14 display the assumed geometry and AM and PM peak traffic volumes for Alternatives A-C, 
as follows : 

• Figure 4.9 - JRT & Bell Road , AltA Condition , 6-lane Parkways with Indirect Left-Turns, AM Peak 
• Figure 4.10- JRT & Bell Road, Alt B Condition , 6-lane Parkways with Indirect Left-Turns, AM Peak 
• Figure 4.11 - JRT & Bell Road, Alt C Condition , 6-lane Parkways with Indirect Left-Turns, AM Peak 
• Figure 4.12- JRT & Bell Road, AltA Condition , 6-lane Parkways with Indirect Left-Turns, PM Peak 
• Figure 4.13- JRT & Bell Road, Alt B Condition , 6-lane Parkways with Indirect Left-urns, PM Peak 
• Figure 4.14- JRT & Bell Road, Alt C Condition , 6-lane Parkways with Indirect Left-Turns, PM Peak 
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Table 4.3 provides a summary of the analysis of the 6-lane parkway alternative mitigation configurations for 
the intersection of Jackrabbit Trail & Bell Road . Detailed calculations and intersection capacity analysis 
reports are provided in Appendix B. 

Table 4.3 
Six-lane Arizona Parkway Intersection Operations (Indirect left-Turns) 

Jackrabbit Trail & Bell Road 

MITIGATED CONDITION 
AM PEAK HOUR 

SCENARIO DELAY LOS 

ALTERNATIVE A 179.7 F 

ALTERNATIVE B 94.4 F 

ALTERNATIVE C 53.3 D 

MITIGATION CONDITION 
PM PEAK HOUR 

SCENARIO DELAY LOS 

ALTERNATIVE A 275.1 F 

ALTERNATIVE B 259.8 F 

ALTERNATIVE C 364.8 F 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Source: Wilson & Company, May 22, 2008. I 
As indicated in Table 4.3, acceptable levels of service can not be provided for the Enhanced Year 2026 
forecast volumes under any of the analyzed mitigation alternatives with a six-lane Arizona Parkway cross- 'I 
section , with the exception of the Alternative C configuration in the AM peak hour only. Therefore, 
additional analysis was conducted to determine the effectiveness of eight-lane Arizona Parkway cross-
sections on both Jackrabbit Trail and Bell Road in accommodating the forecast Enhanced Year 2026 traffic I 
volumes. 

4.4 Jackrabbit Trail/Bell Road Parkway Intersections Operational Analysis - I 
Mitigated Conditions (with Eight-Lane Parkway Configuration) 

As detailed in the conclusions of Section 4.3, additional mitigation measures are requi red to accommodate 
Enhance Year 2026 traffic volumes at the Parkway/Parkway Intersection of Jack Rabbit Trail and Bell , , 
Road. Thus, the concept of an Eight-Lane Arizona Parkway Alternate was evaluated for both facilities at 
this key intersection. Figures 4.15 and 4.16 display the assumed geometry and AM and PM peak traffic Ill 
volumes, respectively. I 
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Results of the analysis of the Eight-Lane Arizona Parkway Alternative intersection configuration are 
summarized in Table 4.4 . Detailed calculations and reports are provided in Appendix B. 

Table 4.4 
Eight-Lane Arizona Parkway Intersection Operations (Indirect Left-Turns) 

Jackrabbit Trail & Bell Road 

MITIGATED CONDITION 
AM PEAK HOUR 

SCENARIO DELAY LOS 

BASE 72.4 E 

MITIGATED 53.3 D 

MITIGATED CONDITION 
PM PEAK HOUR 

SCENARIO DELAY LOS 

BASE 89.2 F 

MITIGATED 50.2 D 

Source: W1lson & Company, May 22, 2008. 

As indicated in Table 4.4, the base eight-lane parkway configuration does not have adequate capacity to 
provide acceptable levels of service with the forecasted Enhanced Year 2026 traffic volumes. Therefore, 
additional mitigation would be necessary. Figures 4.17 and 4.18 depict the mitigated intersection 
configurations with AM and PM peak hour traffic volumes, respectively. The mitigation includes the 
following : 

• Construction of a diagonal ramp from the northbound u-turn intersection to westbound Bell Road in 
the northwest quadrant. The ramp will service both southbound right-turns and northbound left
turns, eliminating the northbound-to-southbound u-turn movement 

• Widening the westbound exiting leg of Bell Road to provide adequate merging area and capacity to 
accommodate the traffic utilizing the diagonal ramp located in the northwest quadrant 

• Widening of the northbound approach to a five lane facil ity from south of the southbound u-turn 
intersection to the main intersection 

• Widening of the northbound and southbound exiting legs of Jackrabbit Trail to provide adequate 
merging area and capacity to accommodate the traffic utilizing the free-flow right-turn ramps 
located in the southwest and northeast quadrants 

As indicated in Table 4.4, the mitigated configuration would be sufficient to provide adequate level of 
service with the forecasted Enhanced Year 2026 AM and PM peak hour traffic volumes. 

Jackrabbit Tra il: 1-10 to Bell Road 
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5.0 GRADE SEPERATED/INTERCHANGE CONFIGURATION 
(LONG-TERM DEVELOPMENT SCENARIO) 

5.1 Basis for Consideration of Grade Separation 
As discussed in the Section 4.0, the intersection of Jackrabbit Tra il and Bell Road would require substantial 
intersection improvements, including multiple ramps and additional mainline widening to accommodate 
merging ramp traffic (beyond an eight lane facility) , to provide adequate levels of service with the 
forecasted Enhanced Year 2026 AM and PM peak hour traffic volumes. While th is model was selected for 
purposes of this analysis, model runs of buildout cond itions conducted in conjunction with the 1-
1 0/Hassayampa Valley Roadway Framework Study indicate a significantly higher traffic demand at th is 
intersection under buildout conditions. Table 5.1 provides a comparison of the Enhanced Year 2026 
forecasts used in this analysis to those of the 1-1 0/Hassayampa Valley Roadway Framework Study. As 
indicated in this table, buildout volumes are anticipated to be approximately three times greater at this 
intersection than analyzed in this study. 

Table 5.1 
Summary of Daily Entering Volumes at Jackrabbit Trail & Bell Road Intersection 

Comparison of Available Long-Range Model Planning Forecasts 

Daily Entering Volume Summary 
Scenario Intersection 

North East South West 
Summary 

Entering 
Total 

Volume 

Enhanced Year 2026 Travel 
Demand Assignment, MCDOT 

42,201 47,000 75,000 73,000 237,201 118,601 Northwest Valley Corridor 
Stud ies Model 

Future Buildout Travel 
Demand Assignment, Adopted 

217,000 141 ,000 239,000 160,000 757,000 378,500 
MAG 1-10 /Hassayampa Valley 

Roadway Framework Study 

The recommended improvements discussed in the Section 4.0 are forecast to provide LOS D operations 
with the Enhanced Year 2026 travel demand . Thus, little reserve capacity is anticipated to remain to 
service additional forecast growth beyond the Enhanced Year 2026 development levels. Therefore, 
additional analysis was conducted to determine whether grade separation at this intersection might provide 
more potential reserve capacity to accommodate growth beyond the Enhanced Year 2026 development 
levels. 

5.2 Interchange Design Considerations 
Two types of interchange design strategies were reviewed : a Traditional Diamond Interchange (TDI) and a 
Single Point Urban Interchange (SPUI) . A TDI requires two traffic signals, generally operated by one 
controller, with overlaps and phasing designed to minimize queuing between the ramp intersections. The 
design of the SPUI allows mainline left turns to operate concurrently and left turns from the ramps to 
operate concurrently, eliminating concern for queuing between multiple ramp intersections, and resulting in 
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TECHNICAL MEMORANDUM- TRAFFIC OPERATIONS ---------------------------------------------
fewer traffic signal phases and conflict points than a TDI. Fewer signal phases result in a decrease in lost 
time attributable to clearance intervals and vehicles start-up delays. It also permits shorter signal cycle 
lengths. The combined effect is fewer vehicle stops and shorter delay times at a SPUI than a TDI , 
increasing overall intersection capacity and level of service. A preliminary review of the Enhanced Year 
2026 traffic volumes at this intersection indicates that there will be significant left turn volumes, in 
combination with substantial through volumes on Jackrabbit Trail. Therefore, a Single Point Urban 
Interchange (SPUI) was selected for analysis over a Traditional Diamond Interchange (TDI) . 

5.3 SPUI Operational Analysis - Base Condition 
Figures 5.1 and 5.2 illustrate the assumed intersection geometry and AM and PM peak hour volumes, 
respectively . Based on the significant volume of turns, dual turn lanes were assumed for all left turn 
movements under the base condition . Additionally, based on the high volume of eastbound to southbound 
right turns, dual right turns with merge lanes were assumed for the base interchange configuration. Table 
5.2 provides a summary of the forecasted intersection operations at the intersection of Jackrabbit Trail and 
Bell Road with SPUI configuration and forecasted Enhanced Year 2026 traffic volumes. 

Table 5.2 
Single Point Urban Interchange (SPUI) Intersection Operations 

Jackrabbit Trail & Bell Road 

AM PEAK HOUR 

SCENARIO DELAY LOS 

BASE SPUI 28.9 c 
PM PEAK HOUR 

SCENARIO DELAY LOS 

BASE SPUI 32.7 c 
Source: Wilson & Company, September 15, 2008. 

As indicated in Table 5.2, the base SPUI geometry illustrated in Figures 5.1 and 5.2, which assumed a 
base six-lane roadway cross section , is sufficient to provide acceptable LOS C operations during the AM 
and PM peak with the Enhanced Year 2026 traffic volumes. This is in comparison to the LOS D conditions 
documented in Table 4.4 (53.3 seconds delay in the AM and 50.2 seconds in the PM) associated with the 
recommended eight-lane parkway-to-parkway configuration discussed in Section 4.0. Therefore, it is 
evident that the SPU I intersection treatment will provide the greatest opportunity to service additional 
forecasted demand beyond the Enhanced Year 2026 development levels. 

Jackrabbit Trail : 1-10 to Bell Road 
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6.0 FINDINGS AND CONCLUSIONS 
As a result of the intersection capacity analyses conducted for the Jackrabbit Trail Access Control and 
Corridor Improvement Study a number of conclusions have been reached related to the lane configuration 
requirements for key intersections located within the corridor. As detailed in Section 1.0 all capacity 
analyses documented in this memorandum are based on future traffic volume conditions resulting from the 
Enhanced Year 2026 Travel Demand Assignment prepared by MCDOT for the Northwest Valley Corridor 
Studies. The following discussion summarizes key findings from the technical analyses documented in 
Sections 3, 4 and 5 of this technical memorandum. 

6.1 Traditional Intersection Configurations 

As documented in Section 3.1, acceptable peak hour traffic operations can be achieved for each of the 
intersections included in Categories 1, 2, and 3. This conclusion assumes the implementation of traditional 
intersection configurations under interim conditions prior to the full implementation of the Arizona Parkway. 
Similar conclusions were reached for the individually analyzed intersections at the interchange of Perryville 
Road and 1-10 as well as Jackrabbit Trail and 1-10. The results of the capacity analyses detailed in Sections 
3.2 and 3.3 document the anticipated levels of service at these locations under base and mitigated 
conditions. 

The highest volume location analyzed in this study was the intersection of Jackrabbit Trail and Bell Road . 
As detailed in Section 3.3, if a traditional intersection was constructed at this location, prior to the 
implementation of the Arizona Parkway, the provision of a direct connector-flyover ramp to serve the 
northbound to westbound turn movement along with a free right-turn lane in the southwest quadrant of the 
intersection to serve the eastbound to southbound turn movement would be required . The provision of 
these geometric mitigation features would allow th is intersection to achieve acceptable performance levels 
during the AM and PM peak hours. 

6.2 Arizona Parkway Intersection Configurations 

Section 4.1 documents the results of the analysis of key corridor intersections with the implementation of 
the Arizona Parkway configuration . As was the case for the "Traditional Intersection Configuration" 
condition , all of the category based intersections would perform at an acceptable level of service assuming 
the construction of a six-lane Arizona Parkway with indirect left-turn treatments. Sections 4.2, 4.3 and 4.4 
analyzed detailed traffic operations at the high volume location of Jackrabbit Trail and Bell Road under the 
Arizona Parkway condition . The results of these analyses indicated that in order to achieve acceptable 
peak-hour performance levels at this location, an eight-lane Parkway configuration would be required along 
with capacity enhancements detailed in Section 4.4 . These enhancements include the following mitigation 
measures: 

• Construction of free right-turn ramps in the southwest and northeast quadrants 
• Construction of a diagonal ramp from the northbound u-turn intersection to westbound Bell Road in 

the northwest quadrant. The ramp will service both southbound right-turns and northbound left
turns, eliminating the northbound-to-southbound u-turn movement 

• Widening the westbound exiting leg of Bell Road to provide adequate merging area and capacity to 
accommodate the traffic utilizing the diagonal ramp located in the northwest quadrant 

• Widening of the northbound approach to a five lane facility from south of the southbound u-turn 
intersection to the main intersection 

Jackrabbit Trail : 1-10 to Bell Road 
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• Widening of the northbound and southbound exiting legs of Jackrabbit Trail to provide adequate 
merging area and capacity to accommodate the traffic utilizing the free-flow right-turn ramps 
located in the southwest and northeast quadrants 

As illustrated by these enhanced geometric requirements, significant investment will be required at the 
intersection of Jackrabbit Trail and Bell Road to accommodate the high level of traffic activity that is 
anticipated for this location. 

6.3 Grade Separated Intersection Configurations 
As detailed by the capacity analyses conducted in this study, any increase in future traffic activity beyond 
the levels predicted by the Enhanced Year 2026 Travel Demand Assignment MCDOT Northwest Valley 
Corridor Studies Model would require a grade-separated traffic interchange solution in order to provide an 
acceptable level of service at the intersection of Jackrabbit Trail and Bell Road under long-term conditions. 
A review of peak hour traffic volumes indicates that Single Point Urban Interchange (SPUI) would be the 
preferred grade separated configuration . Provision of a SPUI at this intersection would allow for a six-lane, 
rather than eight-lane, cross section and improve peak hour operations with the Enhanced Year 2026 
forecast volumes to level of service C, with greater reserve capacity to accommodate additional growth 
beyond Year 20261evels. 

Jackrabbit Trail: 1-10 to Bell Road 
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APPENDIX A 
DETAILED LEVEL OF SERVICE CALCULATIONS AND REPORTS 

TRADITIONAL INTERSECTION GEOMETRICS 

Jackrabbit Trail : 1-10 to Bell Road 
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HCM Signal ized Intersection Capacity Analysis 

I 
3: Cross-Street Arterial & Jackrabbit Trail A rteria l 

..} ..... (' +- '- ~ t ~ '. ! ~ -+ 

I 
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR 
Lane Configurations "'"'i tt ., 

"'"' 
tt .,., 

"'"' 
ttt ., 

"'"' 
ttt ., 

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 

I Lane Util. Factor 0.97 0.95 1.00 0.97 0.95 0.88 0.97 0.91 1.00 0.97 0.91 1.00 
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 
Fit Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 

I Satd. Flow (prot) 3433 3539 1583 3433 3539 2787 3433 5085 1583 3433 5085 1583 
Fit Perm itted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 
Satd. Flow (perm) 3433 3539 1583 3433 3539 2787 3433 5085 1583 3433 5085 1583 

I 
Volume (vph) 253 293 301 347 257 582 169 1741 502 603 2590 522 
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 
Adj . Flow (vph) 275 318 327 377 279 633 184 1892 546 655 2815 567 
RTOR Reduction (vph) 0 0 77 0 0 387 0 0 170 0 0 167 

I Lane Group Flow (vph) 275 318 250 377 279 246 184 1892 376 655 2815 400 
Turn Type Prot Perm Prot Perm Prot Perm Prot Perm 
Protected Phases 7 4 3 8 5 2 1 6 

I Permitted Phases 4 8 2 6 
Actuated Green , G (s ) 12.8 18.1 18.1 15.9 21 .2 21 .2 7.0 55.0 55.0 25.0 73.0 73.0 
Effective Green, g (s) 12.8 18.1 18.1 15.9 21 .2 21.2 7.0 55.0 55.0 25.0 73.0 73.0 

I 
Actuated g/C Ratio 0.10 0.14 0.14 0.12 0.16 0.16 0.05 0.42 0.42 0.19 0.56 0.56 
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
Vehicle Extension ~s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 
Lane Grp Cap (vph) 338 493 220 420 577 454 185 2151 670 660 2855 889 

I v/s Ratio Prot 0.08 0.09 c0 .11 0.08 0.05 0.37 c0 .19 c0 .55 
v/s Ratio Perm c0 .16 c0.09 0.24 0.25 
v/c Ratio 0.81 0.65 1.14 0.90 0.48 0.54 0.99 0.88 0.56 0.99 0.99 0.45 

I Uniform Delay, d1 57.4 52.9 56.0 56.2 49.4 49.9 61.5 34.5 28.4 52.4 28.0 16.7 
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Incremental Delay, d2 13.9 2.9 102.9 21 .2 0.6 1.3 64.3 4.5 1.1 33.0 13.6 0.4 

I 
Delay (s) 71.3 55.8 158.8 77.5 50.1 51 .3 125.7 38.9 29.5 85.4 41.6 17.1 
Level of Service E E F E D D F D c F D B 
Approach Delay (s) 97.1 58.7 43.0 45.3 
Approach LOS F E D D 

I Intersection Summary 
HCM Average Control Delay 51 .9 HCM Level of Service D 

I 
HCM Volume to Capacity ratio 1.01 
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 16.0 
Intersection Capacity Utilization 88.6% ICU Level of Service E 
Analysis Period (m in) 15 

I c Critical Lane Group 

I 
I 
I Append ix A-1 Wilson & Company, May 24, 2008. 

Trad itional Intersection Geometries- Category 1 (Daily Entering Volume: 80,000 vpd to 95,000 vpd)- AM Peak Hour 
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3: Cross-Street Arterial & Jackrabbit Trail Arteria l 
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR 

I Lane Configurations 'i tl> 'i H 7' 'i'i tH ., 'i'i Ht 7' 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.97 0.91 1.00 0.97 0.91 1.00 I Frt 1.00 0.93 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 
Fit Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 
Satd . Flow (prot) 1770 3281 1770 3539 1583 3433 5085 1583 3433 5085 1583 I Fit Permitted 0.62 1.00 0.20 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 
Satd . Flow (perm) 1150 3281 373 3539 1583 3433 5085 1583 3433 5085 1583 
Volume (vph) 295 260 246 251 198 451 168 1593 102 668 2528 358 

I Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 
Adj . Flow (vph) 321 283 267 273 215 490 183 1732 111 726 2748 389 
RTOR Reduction (vph) 0 100 0 0 0 265 0 0 58 0 0 127 
Lane Group Flow (vph) 321 450 0 273 215 225 183 1732 53 726 2748 262 I Turn Type pm+pt pm+pt Perm Prot Perm Prot Perm 
Protected Phases 7 4 3 8 5 2 1 6 
Permitted Phases 4 8 8 2 6 I Actuated Green , G (s) 28.0 16.0 36.0 20.0 20.0 7.0 46.0 46.0 26.0 65.0 65.0 
Effective Green, g (s) 28.0 16.0 36.0 20.0 20.0 7.0 46.0 46.0 26.0 65.0 65.0 
Actuated g/C Ratio 0.23 0.13 0.30 0.17 0.17 0.06 0.38 0.38 0.22 0.54 0.54 

I Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
Vehicle Extension ~s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 
Lane Grp Cap (vph) 330 437 298 590 264 200 1949 607 744 2754 857 
v/s Ratio Prot 0.10 0.14 c0 .12 0.06 0.05 0.34 c0.21 c0 .54 I v/s Ratio Perm 0.13 c0 .15 0.14 0.03 0.17 
v/c Ratio 0.97 1.03 0.92 0.36 0.85 0.92 0.89 0.09 0.98 1.00 0.31 
Uniform Delay, d1 44.1 52.0 36.4 44.4 48.6 56.2 34.6 23.6 46.7 27.4 15.1 I Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Incremental Delay, d2 41 .9 51 .1 31 .0 0.4 22.4 40.4 5.4 0.1 26.8 16.5 0.2 
Delay (s) 86.0 103.1 67.4 44.7 70 .9 96.6 40 .0 23 .7 73.5 43.9 15.3 

I Level of Service F F E D E F D c E D B 
Approach Delay (s) 96.8 64.2 44.2 46.6 
Approach LOS F E D D 

Intersection Summary I 
HCM Average Control Delay 53 .9 HCM Level of Serv ice D 
HCM Volume to Capacity ratio 0.94 

I' Actuated Cycle Length (s) 120.0 Sum of lost time (s) 8.0 
Intersection Capacity Utilization 96.0% ICU Level of Service F 
Analysis Period (min) 15 
c Critical Lane Group I 

I 
I 

Appendix A-2 Wilson & Company, May 24, 2008. I Traditional Intersection Geometries - Category 2 (Daily Entering Volume: 65,000 vpd to 80,000 vpd)- AM Peak Hour 

I 



I 

I I 

HCM Signalized Intersection Capacity Analysis 

I 
3: Cross-Street Arterial & Jackrabbit Trail Arterial 

./ ~ ~ 
~ ' ~ t ~ .... ~ .I -+ 

I 
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR 
Lane Configurations 'i tl> 

"' 
tl> "' 

Hl> 
"' 

Hl> 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 

I Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.91 1.00 0.91 
Frt 1.00 0.94 1.00 0.92 1.00 0.95 1.00 0.99 
Fit Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00 

I Satd . Flow (prot) 1770 3310 1770 3245 1770 4850 1770 5023 
Fit Permitted 0.28 1.00 0.22 1.00 0.22 1.00 0.15 1.00 
Satd . Flow (perm) 51 4 331 0 403 3245 414 4850 288 5023 

I 
Volume (vph) 102 267 202 323 252 313 96 680 303 575 1016 90 
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 
Adj . Flow (vph) 111 290 220 351 274 340 104 739 329 625 1104 98 
RTOR Reduction (vph) 0 139 0 0 229 0 0 80 0 0 10 0 

I Lane Group Flow (vph) 111 371 0 351 385 0 104 988 0 625 1192 0 
Turn Type pm+pt pm+pt pm+pt pm+pt 
Protected Phases 7 4 3 8 5 2 1 6 

I Permitted Phases 4 8 2 6 
Actuated Green , G (s) 22.9 14.5 34.5 22 .1 28.5 21 .9 56.9 46.3 
Effective Green, g (s) 22.9 14.5 34.5 22.1 28.5 21 .9 56.9 46.3 

I 
Actuated g/C Ratio 0.23 0.15 0.35 0.22 0.29 0.22 0.57 0.47 
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 
Lane Grp Cap (vph) 225 483 360 721 209 1069 627 2340 

I v/s Ratio Prot 0.04 0.11 c0 .16 0.12 0.03 0.20 c0 .31 0.24 
v/s Ratio Perm 0.07 c0 .18 0.11 c0 .26 
v/c Ratio 0.49 0.77 0.98 0.53 0.50 0.92 1.00 0.51 

I Uniform Delay, d1 31.6 40.8 27.8 34.1 26.9 37.9 26.9 18.6 
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Incremental Delay, d2 1.7 7.2 40.4 0.8 1.9 13.0 34.9 0.2 

I 
Delay (s) 33.3 48.0 68 .2 34.9 28.7 51.0 61 .8 18.8 
Level of Service c D E c c D E B 
Approach Delay (s) 45.4 47.0 49.0 33 .5 
Approach LOS D D D c 

I Intersection Summary 
HCM Average Control Delay 41 .9 HCM Level of Service D 

I 
HCM Volume to Capacity ratio 0.96 
Actuated Cycle Length (s) 99.4 Sum of lost time (s) 8.0 
Intersection Capacity Utilization 96.9% ICU Level of Service F 
Analysis Period (min) 15 

I c Critical Lane Group 

I 
I 
I Append ix A-3 Wilson & Company, May 24, 2008. 

Trad itional Intersection Geometries - Category 3 (Daily Entering Volume: Less than 65,000 vpd) -AM Peak Hour 

I 



HCM Signalized Intersection Capacity Analysis 
I 

3: Cross-Street Arterial & Jackrabbit Trail Arterial 

I ..)- -+ ...... f' .-- '- ~ t ~ '-. + ~ 

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

I Lane Configurations 'f"i tt r 'I 'I tt 1'7' 'I 'I ttt r 'I 'I ttt 1' 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
Lane Util. Factor 0.97 0.95 1.00 0.97 0.95 0.88 0.97 0.91 1.00 0.97 0.91 1.00 I Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 
Fit Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 
Satd . Flow (prot) 3433 3539 1583 3433 3539 2787 3433 5085 1583 3433 5085 1583 I Fit Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 
Satd . Flow (perm) 3433 3539 1583 3433 3539 2787 3433 5085 1583 3433 5085 1583 
Volume (vph) 198 188 118 354 531 769 360 2476 692 421 1802 261 I. Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 
Adj . Flow (vph) 215 204 128 385 577 836 391 2691 752 458 1959 284 
RTOR Reduction (vph) 0 0 113 0 0 2 0 0 152 0 0 108 
Lane Group Flow (vph) 215 204 15 385 577 834 391 2691 600 458 1959 176 I Turn Type Prot Perm Prot pm+ov Prot Perm Prot Perm 
Protected Phases 7 4 3 8 1 5 2 1 6 
Permitted Phases 4 8 2 6 I Actuated Green, G (s) 9.0 16.0 16.0 16.0 23.0 41 .0 20.4 74.0 74.0 18.0 71 .6 71 .6 
Effective Green, g (s) 9.0 16.0 16.0 16.0 23.0 41 .0 20.4 74.0 74.0 18.0 71 .6 71.6 
Actuated g/C Ratio 0.06 0.11 0.11 0.11 0.16 0.29 0.15 0.53 0.53 0.13 0.51 0.51 

I Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 
Lane Grp Cap (vph) 221 404 181 392 581 896 500 2688 837 441 2601 810 

I v/s Ratio Prot 0.06 0.06 c0 .11 0.16 c0 .12 0.11 c0 .53 0.13 0.39 
v/s Ratio Perm 0.01 0.18 0.38 0.11 
v/c Ratio 0.97 0.50 0.08 0.98 0.99 0.93 0.78 1.00 0.72 1.04 0.75 0.22 
Uniform Delay, d1 65.4 58.3 55.4 61.9 58.4 48.1 57.7 33.0 25.0 61 .0 27.2 18.8 I Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Incremental Delay, d2 52.5 1.0 0.2 40.5 35.4 15.9 7.8 17.6 2.9 53.2 1.3 0.1 
Delay (s) 117.9 59.3 55.6 102.3 93.8 64.0 65.5 50.6 28.0 114.2 28.5 18.9 

I Level of Service F E E F F E E D c F c B 
Approach Delay (s) 81.4 81 .8 47.7 42.0 
Approach LOS F F D D 

I Intersection Summary 
HCM Average Control Delay 54.9 HCM Level of Service D 
HCM Volume to Capacity ratio 0.94 

I Actuated Cycle Length (s) 140.0 Sum of lost time (s) 4.0 
Intersection Capacity Uti lization 93.5% ICU Level of Service F 
Analysis Period (min) 15 
c Critical Lane Group I 

I 
I 

I 
Appendix A-4 Wilson & Company, May 24, 2008. I Traditional Intersection Geometries - Category 1 (Daily Entering Volume: 80,000 vpd to 95,000 vpd)- PM Peak Hour 

I 



I 
HCM Signalized Intersection Capacity Analysis 

I 
3: Cross-Street Arterial & Jackrabbit Trail Arterial 

~ ". f +- ' ~ t !' '. ! ~ -+ 

I 
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR 
Lane Configurations ' tt. ' H 7' 'I 'I tH 7' 'I 'I Ht 7' 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 

I Lane Uti l. Factor 1.00 0.95 1.00 0.95 1.00 0.97 0.91 1.00 0.97 0.91 1.00 
Frt 1.00 0.95 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 
Fit Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 

I Satd . Flow (prot) 1770 3370 1770 3539 1583 3433 5085 1583 3433 5085 1583 
Fit Permitted 0.27 1.00 0.21 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 
Satd . Flow ~perm~ 507 3370 398 3539 1583 3433 5085 1583 3433 5085 1583 

I 
Volume (vph) 210 231 108 272 484 603 328 2051 437 447 1666 272 
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 
Adj . Flow (vph) 228 251 117 296 526 655 357 2229 475 486 1811 296 
RTOR Reduction (vph) 0 50 0 0 0 17 0 0 208 0 0 158 

I Lane Group Flow (vph) 228 318 0 296 526 638 357 2229 267 486 1811 138 
Turn Type pm+pt pm+pt pm+ov Prot Perm Prot Perm 
Protected Phases 7 4 3 8 1 5 2 1 6 

I Permitted Phases 4 8 8 2 6 
Actuated Green, G (s) 25.7 14.7 34.6 19.6 36.6 13.7 45.1 45.1 17.0 48.4 48.4 
Effective Green, g (s) 25.7 14.7 34.6 19.6 36.6 13.7 45.1 45.1 17.0 48.4 48.4 

I 
Actuated g/C Ratio 0.24 0.14 0.32 0.18 0.34 0.13 0.41 0.41 0.16 0.45 0.45 
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 

I 
Lane Grp Cap (vph) 248 456 327 638 591 433 2110 657 537 2264 705 
v/s Ratio Prot 0.09 0.09 c0 .13 0.15 c0 .17 0.10 c0 .44 0.14 c0 .36 
v/s Ratio Perm 0.12 0.16 0.23 0.17 0.09 
v/c Ratio 0.92 0.70 0.91 0.82 1.08 0.82 1.06 0.41 0.91 0.80 0.20 

I Uniform Delay, d1 37.5 44.9 31 .2 42.9 36.1 46.3 31 .8 22.4 45.1 26.0 18.3 
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Incremental Delay, d2 35.7 4.6 27.0 8.5 60.6 12.1 36.5 0.4 18.7 2.1 0.1 

I 
Delay (s) 73.2 49.5 58.2 51.4 96.6 58.4 68.3 22.8 63.7 28.0 18.5 
Level of Service E D E D F E E c E c B 
Approach Delay (s) 58.5 72 .8 60 .1 33.6 
Approach LOS E E E c 

I Intersection Summary 
HCM Average Control Delay 53 .5 HCM Level of Service D 

I 
HCM Volume to Capacity ratio 1.06 
Actuated Cycle Length (s) 108.7 Sum of lost time (s) 12.0 
Intersection Capacity Utilization 98.6% ICU Level of Service F 
Analysis Period (min) 15 

I c Critical Lane Group 

I 
I 
I Append ix A-5 Wilson & Company, May 24, 2008. 

Traditional Intersection Geometries- Category 2 (Daily Entering Volume: 65,000 vpd to 80,000 vpd)- PM Peak Hour 

I 



HCM Signalized Intersection Capacity Analysis 
I 

3: Cross-Street Arterial & Jackrabbit Trail Arterial 

I __)' -+ ~ .f +- '- ~ t ~ '-. • .; 

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

I Lane Configurations "i tl> lj tl> lj ttl> lj ttl> 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.91 1.00 0.91 I Frt 1.00 0.95 1.00 0.90 1.00 0.96 1.00 0.98 
Fit Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00 
Satd . Flow (prot) 1770 3368 1770 3177 1770 4865 1770 5001 I Fit Permitted 0.28 1.00 0.43 1.00 0.30 1.00 0.13 1.00 
Satd . Flow (perm) 528 3368 800 3177 558 4865 248 5001 
Volume vph) 118 144 69 339 294 630 204 956 389 337 655 81 

I Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 
Adj . Flow (vph) 128 157 75 368 320 685 222 1039 423 366 712 88 
RTOR Reduction (vph) 0 63 0 0 281 0 0 80 0 0 16 0 

I Lane Group Flow (vph) 128 169 0 368 724 0 222 1382 0 366 784 0 
Turn Type pm+pt pm+pt pm+pt pm+pt 
Protected Phases 7 4 3 8 5 2 1 6 
Perm itted Phases 4 8 2 6 I Actuated Green, G (s) 20.1 14.1 33.3 23.3 37.5 26.1 45.6 30.2 
Effective Green, g (s) 20.1 14.1 33.3 23.3 37.5 26.1 45.6 30.2 
Actuated g/C Ratio 0.23 0.16 0.38 0.27 0.43 0.30 0.52 0.35 

I Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
Vehicle Extension ~s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 
Lane Grp Cap (vph) 208 546 476 852 400 1461 402 1738 

I v/s Ratio Prot 0.04 0.05 c0 .14 c0 .23 0.07 0.28 c0 .16 0.16 -~ 

v/s Ratio Perm 0.10 0.16 0.17 c0 .32 
v/c Ratio 0.62 0.31 0.77 0.97dr 0.56 0.95 0.91 0.45 ~ 

Uniform Delay, d1 28.7 32.1 21 .1 30.1 16.1 29.7 23.1 21 .9 I Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 \<,., 

Incremental Delay, d2 5.3 0.3 7.6 8.0 1.7 12.7 24.3 0.2 
Delay (s) 34.0 32.4 28.8 38.1 17.8 42.4 47.4 22 .1 ,- : 

I Level of Service c c c D B D D c 
Approach Delay (s) 33.0 35.6 39.2 30 .0 . 
Approach LOS c D D c 

I Intersection Summary 
HCM Average Control Delay 35.3 HCM Level of Service D 
HCM Volume to Capacity ratio 0.85 :.,.... 

I Actuated Cycle Length (s) 86.9 Sum of lost time (s) 8.0 
Intersection Capacity Utilization 94.2% ICU Level of Service F 
Analysis Period (min) 15 
dr Defacto Right Lane. Recode with 1 though lane as a right lane. ..:lr":::r-"I I c Critical Lane Group 

I 
I 

Appendix A-6 Wilson & Company, May 24, 2008. I Trad itional Intersection Geometries -Category 3 (Daily Entering Volume: Less than 65,000 vpd)- PM Peak Hour 

I 



I 
HCM Signalized Intersection Capacity Analys is 

I 
1: Bell Road & Jackrabbit T ra il Extension 

~ ~ f +- ' ~ t ~ '-. ! ~ --+ 

I 
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR 
Lane Configurations "'I "'I tt+ ., "'I "'I tt+ ., "'I "'I Ht ., "'I "'I ttt ., 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 

I Lane Util. Factor 0.97 0.91 1.00 0.97 0.91 1.00 0.97 0.91 1.00 0.97 0.91 1.00 
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 
Fit Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 

I Satd . Flow (prot) 3433 5085 1583 3433 5085 1583 3433 5085 1583 3433 5085 1583 
Fit Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 
Satd . Flow (perm) 3433 5085 1583 3433 5085 1583 3433 5085 1583 3433 5085 1583 

I 
Volume (vph) 415 2115 1411 416 1187 220 933 1103 298 120 1703 456 
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 
Adj . Flow (vph) 451 2299 1534 452 1290 239 1014 1199 324 130 1851 496 
RTOR Reduction (vph) 0 0 175 0 0 109 0 0 117 0 0 188 

I Lane Group Flow (vph~ 451 2299 1359 452 1290 130 1014 1199 207 130 1851 308 
Turn Type Prot Perm Prot Perm Prot Perm Prot Perm 
Protected Phases 7 4 3 8 5 2 1 6 

I Permitted Phases 4 8 2 6 
Actuated Green, G (s) 18.4 46.0 46.0 9.0 36.6 36.6 18.0 41 .2 41 .2 7.8 31.0 31 .0 
Effective Green, g (s) 18.4 46.0 46.0 9.0 36.6 36.6 18.0 41 .2 41.2 7.8 31 .0 31 .0 

I 
Actuated g/C Ratio 0.15 0.38 0.38 0.08 0.30 0.30 0.15 0.34 0.34 0.06 0.26 0.26 
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
Vehicle Extension ~s~ 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 
Lane Grp Cap (vph) 526 1949 607 257 1551 483 515 1746 543 223 1314 409 

I v/s Ratio Prot 0.13 0.45 c0 .13 0.25 c0 .30 0.24 0.04 c0 .36 
v/s Ratio Perm c0 .86 0.08 0.13 0.19 
v/c Ratio 0.86 1.18 2.24 1.76 0.83 0.27 1.97 0.69 0.38 0.58 1.41 0.75 

I Uniform Delay, d1 49.5 37.0 37.0 55.5 38.8 31 .6 51 .0 33.9 29.8 54.5 44.5 41 .0 
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Incremental Delay, d2 13.0 86.5 563.2 357.0 4.0 0.3 443.0 2.2 2.0 3.8 188.5 12.2 

I 
Delay (s) 62.5 123.5 600 .2 412 .5 42 .8 31 .9 494.0 36.1 31 .8 58.4 233.0 53.1 
Level of Service E F F F D c F D c E F D 
Approach Delay (s) 287.8 125.8 218.6 187.8 
Approach LOS F F F F 

I Intersection Summary 
HCM Average Control Delay 221 .8 HCM Level of Service F 

I 
HCM Volume to Capacity ratio 1.90 
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0 
Intersection Capacity Utilization 142.1% ICU Level of Service H 
Analysis Period (min) 15 

I c Critical Lane Group 

I 
I 
I Append ix A-7 Wilson & Company, May 24, 2008. 

Trad itional Intersection Geometries - Jackrabbit Tra il & Bell Rd - AM Peak Hour (Base Condition ) 

I 



HCM Signalized Intersection Capacity Analysis 
2 : 1-10 WB & Perryville Road 

Movement EBL EBT EBR WBL 

"' 1900 1900 1900 1900 
4.0 

. . 

Lane Configurations 
Ideal Flow (vphpl) 
Total Lost time (s) 
Lane Util. Factor - ... ' ·~~ 0.95 

1.00 
0.95 
1681 
0.95 
1681 

Frt 
Fit Protected 
Satd . Flow (prot) 
Fit Permitted 
Satd . Flow (perm) 
Volume (vph) 
Peak-hour factor, PHF 
Adj . Flow (vph) 

0 0 0 369 
0.92 0.92 0.92 0.92 

0 0 0 401 
RTOR Reduction (vph) 
Lane Group Flow (vph ) 

0 0 0 0 
0 0 0 201 

Turn Type 
Protected Phases 
Permitted Phases 
Actuated Green, G (s) 
Effective Green, g (s) 
Actuated g/C Ratio 
Cleara nce Time (s) 
Vehicle Extension (s) 
Lane Grp Cap (vph ) 
v/s Ratio Prot 
v/s Ratio Perm 
v/c Ratio 4Liiii.!:-~.J·W!!!~ 
Uniform Delay, d1 
Progression Factor 
Incremental Delay, d2 
Delay (s) 
Level of Service 
Approach Delay (s) 
Approach LOS 

Intersection Summary 
HCM Average Control Delay 
HCM Volume to Capacity ratio 
Actuated Cycle Length (s) 
Intersection Capacity Utilization 
Analysis Period (min) 
c Critical Lane Group 

0.0 
A 

84.0 
1.00 

120.0 
103.6% 

15 

Prot 
3 

15.0 
15.0 
0.12 

4.0 
3.0 

210 
0.12 

0.96 
52 .2 
1.00 
49.4 

101 .6 
F 

+- "- ~ 

WBT WBR NBL 
.;. r 

"' 1900 1900 1900 
4.0 4.0 4.0 

0.91 0.95 1.00 
1.00 0.85 1.00 
0.95 1.00 0.95 
1610 1504 1770 
0.95 1.00 0.14 
1610 1504 257 

0 250 247 
0.92 0.92 0.92 

0 272 268 
0 236 0 

200 36 268 

Perm pm+pt 
8 5 

8 2 
16.0 16.0 42.0 
16.0 16.0 42 .0 
0.13 0.13 0.35 

4.0 4.0 4.0 
3.0 3.0 3.0 

215 201 254 
c0.12 c0 .11 
0.01 0.02 0.26 
0.93 0.18 1.06 
51.4 46 .2 55 .7 
1.00 1.00 0.60 
42 .3 0.4 33.8 
93.7 46.6 67 .2 

F D E 
77 .0 

E 

HCM Level of Service 

Sum of lost time (s) 
ICU Level of Service 

t 
NBT 
ttt 

1900 
4.0 

0.91 
1.00 
1.00 

5085 
1.00 

5085 
1307 
0.92 
1421 

0 
1421 

2 

29.0 
29.0 
0.24 

4.0 
3.0 

1229 
c0 .28 

1.16 
45.5 
1.15 
71 .3 

123.7 
F 

114.7 
F 

~ '.. 
NBR SBL 

1900 1900 

0 0 
0.92 0.92 

0 0 
0 0 
0 0 

~ 

~-

·-,"l{ 

~ .... "i,_ 

......... 

F 

31 .0 
G 

~ .; 
SBT SBR 
ttf. 

1900 1900 
4.0 

0.91 
0.98 
1.00 

4966 
1.00 

4966 
1903 351 
0.92 0.92 

2068 382 
22 0 

2428 0 

6 

1.05 
32 .0 
1.00 
32.7 
64.7 

E 
64.7 

E 

:.·a iTT 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I ' 
I 
I 
I 
I 
I 

Append ix A-8 Wilson & Company, May 24, 2008. I 
Trad itional Intersection Geometries- Perryville Rd and 1-10- AM Peak Hour (Base Condition) 

I 



I 
HCM Signalized Intersection Capacity Analysis 

I 
3: 1-10 EB & Per!J:ville Road 

~ ..... f +- '- ' t ~ '. ~ ~ -+ 

I 
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR 
Lane Configurations "i .;. 7' H~ 

"' 
Ht 

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 

I Lane Util. Factor 0.95 0.91 0.95 0.91 1.00 0.91 
Frt 1.00 1.00 0.85 0.96 1.00 1.00 
Fit Protected 0.95 0.95 1.00 1.00 0.95 1.00 

I Satd. Flow (prot) 1681 1610 1504 4885 1770 5085 
Fit Permitted 0.95 0.95 1.00 1.00 0.12 1.00 
Satd. Flow (perm) 1681 1610 1504 4885 226 5085 

I 
Volume (vph) 661 0 439 0 0 0 0 893 318 838 1434 0 
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 
Adj. Flow (vph) 718 0 477 0 0 0 0 971 346 911 1559 0 
RTOR Reduction (vph) 0 0 324 0 0 0 0 54 0 0 0 0 

I Lane Group Flow (vph) 359 359 153 0 0 0 0 1263 0 911 1559 0 
Turn Type Prot Perm pm+pt 
Protected Phases 7 4 2 1 6 

I Permitted Phases 4 6 
Actuated Green , G (s) 19.0 20.0 20.0 29.0 73.0 56.0 
Effective Green, g (s) 19.0 20.0 20.0 29.0 73.0 56.0 

I 
Actuated g/C Ratio 0.16 0.17 0.17 0.24 0.61 0.47 
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 
Lane Grp Cap (vph) 266 268 251 1181 652 2373 

I v/s Ratio Prot 0.21 c0 .21 0.26 c0.47 0.31 
v/s Ratio Perm 0.01 0.10 c0 .38 
v/c Ratio 1.35 1.34 0.61 1.07 1.40 0.66 

I Uniform Delay, d1 50 .5 50.0 46.4 45.5 36 .8 24.6 
Progression Factor 1.00 1.00 1.00 1.00 0.69 1.21 
Incremental Delay, d2 180.1 175.8 4. 1 46.9 179 .6 0.1 

I 
Delay (s) 230.6 225.8 50.5 92.4 205 .0 29.8 
Level of Service F F D F F c 
Approach Delay (s) .. · 157.3 0.0 92.4 94.4 -Approach LOS F A F F 

I Intersection Summary 
HCM Average Control Delay 109.0 HCM Level of Serv ice F 

I 
HCM Volume to Capacity ratio 1.35 
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 27.0 
Intersection Capacity Util ization 103.6% ICU Level of Service G 
Analysis Period (min) 15 

I c Critical Lane Group 

I 
I 
I Appendix A-9 Wilson & Company, May 24, 2008. 

Traditional Intersection Geometries - Perryville Rd and 1-10- AM Peak Hour (Base Condition) 

,I 



HCM S ignalized Intersection Capacity Analysis 
I 

7: I - 10 EB & Jackrabbit T rail Parkwa~ 

I .,;. .,. .f +- '- ~ t ~ '-. ! ~ -+ 

Movement ESL EST ESR WSL WST WSR NSL NST NSR SSL SST SSR 

I Lane Configurations "'i 4+ ., ttl+ "'i ttt 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 
Lane Util. Factor 0.95 0.91 0.95 0.91 1.00 0.91 I Frt 1.00 1.00 0.85 0.93 1.00 1.00 
Fit Protected 0.95 0.95 1.00 1.00 0.95 1.00 
Satd . Flow (prot) 1681 1610 1504 4752 1770 5085 I Fit Permitted 0.95 0.95 1.00 1.00 0.19 1.00 
Satd . Flow (perm) 1681 1610 1504 4752 355 5085 
Volume (vph) 322 0 476 0 0 0 0 579 448 391 1041 0 

I Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 
Adj . Flow (vph) 350 0 517 0 0 0 0 629 487 425 1132 0 
RTOR Reduction (vph) 0 0 408 0 0 0 0 185 0 0 0 0 
Lane Group Flow (vph) 175 175 109 0 0 0 0 931 0 425 1132 0 I Turn Type Prot Perm pm+pt 
Protected Phases 7 4 2 1 6 
Permitted Phases 4 6 I Actuated Green , G (s) 11.0 16.0 16.0 36.0 24.0 
Effective Green, g (s) 11 .0 16.0 16.0 36.0 24.0 
Actuated g/C Ratio 0.14 0.21 0.21 0.47 0.32 

I Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 
Lane Grp Cap (vph) 243 339 317 1063 447 1606 
v/s Ratio Prot c0 .10 c0.07 0.20 c0.19 0.22 I v/s Ratio Perm 0.03 0.07 c0 .26 
v/c Ratio 0.72 0.52 0.34 0.88 0.95 0.70 
Unifo rm Delay, d1 31 .0 26.6 25.5 28.5 18.8 22 .9 I Progression Factor 1.00 1.00 1.00 1.00 1.25 1.34 
Incremental Delay, d2 10.0 1.3 0.7 10.1 19.7 1.4 
Delay (s) 41 .1 27 .9 26.2 •t 38.6 43 .1 32 .0 

I Level of Service D c c D D c 
Approach Delay (s) 29.5 0.0 38.6 35.1 
Approach LOS c A D D 

Intersection Summary I 
HCM Average Control Delay 34.8 HCM Level of Service c 
HCM Volume to Capacity ratio 0.88 

I Actuated Cycle Length (s) 76.0 Sum of lost time (s) 28.0 
Intersection Capacity Utilization 66.7% ICU Level of Service c 
Analysis Period (min) 15 
c Critical Lane Group I 

I 
I 

Appendix A-10 Wilson & Company, May 24, 2008. I Traditional Intersection Geometries - Jackrabbit Trai l and 1-1 0 - AM Peak Hour (Base Condition) 

I 



I 
HCM Signalized Intersection Capacity Analysis 

I 
10: 1-10 W B & Jackrabbit Trail Parkwa~ 

/ "'). f +- '- ~ t !' '. ~ ~ -+ 

I 
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR 
Lane Configurations ""i 4+ 7' ""i Ht Ht+ 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 

I Lane Util. Factor 0.95 0.91 0.95 1.00 0.91 0.91 
Frt 1.00 1.00 0.85 1.00 1.00 0.98 
Fit Protected 0.95 0.95 1.00 0.95 1.00 1.00 

I Satd . Flow (prot) 1681 1610 1504 1770 5085 4969 
Fit Permitted 0.95 0.95 1.00 0.24 1.00 1.00 
Satd . Flow (perm) 1681 1610 1504 438 5085 4969 

I 
Volume (vph) 0 0 0 455 0 188 251 650 0 0 977 176 
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 
Adj . Flow (vph) 0 0 0 495 0 204 273 707 0 0 1062 191 
RTOR Reduction (vph) 0 0 0 0 0 158 0 0 0 0 34 0 

I Lane Group Flow (vph) 0 0 0 248 247 46 273 707 0 0 1219 0 
Turn Type Prot Perm pm+pt 
Protected Phases 3 8 5 2 6 

I Permitted Phases 8 2 
Actuated Green , G (s ) 12.0 17.0 17.0 25.0 17.0 24.0 
Effective Green , g (s) 12.0 17.0 17.0 25.0 17.0 24.0 

I 
Actuated g/C Ratio 0.16 0.22 0.22 0.33 0.22 0.32 
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 
Lane Grp Cap (vph) 265 360 336 284 1137 1569 

I v/s Ratio Prot c0 .15 c0 .11 c0 .10 0.14 c0 .25 
v/s Ratio Perm 0.05 0.03 c0 .21 
v/c Ratio 0.94 0.69 0.14 0.96 0.62 0.78 

I Uniform Delay, d1 31 .6 27.1 23.6 21 .9 26.6 23.6 
Progression Factor 1.00 1.00 1.00 0.96 0.84 1.00 
Incremental Delay, d2 38.0 5.3 0.2 28 .8 1.3 3.9 
Delay (s) MIL 69.6 32.4 23.8 49.7 23.8 27.4 

I Level of Service E c c D c c 
Approach Delay (s) 0.0 43.1 31 .0 27.4 
Approach LOS A D c c 

I Intersection Summary 
HCM Average Control Delay 32.4 HCM Level of Service c 

I 
HCM Volume to Capacity ratio 0.91 
Actuated Cycle Length (s) 76.0 Sum of lost time (s) 31 .0 
Intersection Capacity Utilization 66.7% ICU Level of Service c 
Analysis Period (min) 15 

I c Critical Lane Group .iiJ 

I 
I 
I Appendix A-11 Wilson & Company, May 24, 2008. 

Traditional Intersection Geometries- Jackrabbit Trail and 1-10 -AM Peak Hour (Base Condition) 

I 



HCM Signalized Intersection Capacity Analysis 
I 

1: Bell Road & Jackrabbit Trail Extension 

I ..}-

" .f - '- ~ t ~ '-. ~ .-' --+ 

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

I Lane Configurations "'"i ttt r 
"'"' 

ttt r 
"'"' 

ttt r 
"'"' 

ttt r 
Ideal Flow (vphpl ) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
Lane Util. Factor 0.97 0.91 1.00 0.97 0.91 1.00 0.97 0.91 1.00 0.97 0.91 1.00 I Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 
Fit Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 
Satd . Flow (prot) 3433 5085 1583 3433 5085 1583 3433 5085 1583 3433 5085 1583 I Fit Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 
Satd . Flow (perm) 3433 5085 1583 3433 5085 1583 3433 5085 1583 3433 5085 1583 
Volume (vph) 382 1317 928 379 1761 490 1381 1739 481 140 1128 251 

I Peak-hour factor, PH F 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 
Adj . Flow (vph) 415 1432 1009 412 1914 533 1501 1890 523 152 1226 273 
RTOR Reduction (vph) 0 0 366 0 0 84 0 0 134 0 0 127 
Lane Group Flow {vph~ 415 1432 643 412 1914 449 1501 1890 389 152 1226 146 I Turn Type Prot Perm Prot Perm Prot Perm Prot Perm 
Protected Phases 7 4 3 8 5 2 1 6 
Permitted Phases 4 8 2 6 I Actuated Green, G (s) 11.0 33.0 33.0 11 .0 33.0 33.0 35.0 53.0 53.0 7.0 25.0 25.0 
Effective Green, g (s) 11 .0 33.0 33.0 11.0 33.0 33.0 35.0 53.0 53.0 7.0 25.0 25.0 
Actuated g/C Ratio 0.09 0.28 0.28 0.09 0.28 0.28 0.29 0.44 0.44 0.06 0.21 0.21 

I Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 
Lane Grp Cap (vph) 315 1398 435 315 1398 435 1001 2246 699 200 1059 330 
v/s Ratio Prot c0.12 0.28 0.12 0.38 c0.44 0.37 0.04 c0 .24 I v/s Ratio Perm c0.41 0.28 0.25 0.09 
v/c Ratio 1.32 1.02 1.48 1.31 1.37 1.03 1.50 0.84 0.56 0.76 1.16 0.44 
Uniform Delay, d1 54.5 43.5 43.5 54.5 43.5 43.5 42.5 29.8 24.8 55.7 47.5 41 .4 I Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Incremental Delay, d2 163.6 30.4 227.2 159.6 170.7 51 .6 230.0 4.0 3.2 15.5 81 .8 4.3 
Delay (s) 218.1 73.9 270.7 214.1 214.2 95.1 272.5 33.8 28.0 71 .2 129.3 45.7 

I Level of Service F E F F F F F c c E F D 
Approach Delay (s) 164.4 192.0 124.6 110.1 
Approach LOS F F F F 

I Intersection Summary 
HCM Average Control Delay 149.6 HCM Level of Service F 
HCM Volume to Capacity ratio 1.39 

I Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0 
Intersection Capacity Utilization 119.4% ICU Level of Service H 
Analysis Period (min) 15 
c Critical Lane Group 

" I 
I 
I 

Append ix A-1 2 Wilson & Company, May 24, 2008. I Trad itional Intersection Geometries - Jackrabbit Trail and Bell Rd - PM Peak Hour (Base Condition) 

I· 



I 
HCM Signalized Intersection Capacity Analysis 

I 
7: I - 10 EB & Per~ville Road 

-" ~ f ~ ' ~ t ~ '-. ~ ~ --+ 

I 
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR 
Lane Configurations 'i .;. r Hf+ 

"' 
Ht 

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 

I Lane Util. Factor 0.95 0.91 0.95 0.91 1.00 0.91 
Frt 1.00 1.00 0.85 0.97 1.00 1.00 
Fit Protected 0.95 0.95 1.00 1.00 0.95 1.00 

I Satd . Flow (prot) 1681 1610 1504 4949 1770 5085 
Fit Permitted 0.95 0.95 1.00 1.00 0.20 1.00 
Satd . Flow (perm) 1681 1610 1504 4949 365 5085 

I 
Volume (vph) 622 0 222 0 0 0 0 1520 331 642 1011 0 
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 
Adj . Flow (vph) 676 0 241 0 0 0 0 1652 360 698 1099 0 
RTOR Reduction (vph) 0 0 213 0 0 0 0 23 0 0 0 0 

I Lane Group Flow (vph) 338 338 28 0 0 0 0 1989 0 698 1099 0 
Turn Type Prot Perm pm+pt 
Protected Phases 7 4 2 1 6 

I Permitted Phases 4 6 
Actuated Green , G (s) 24.0 24.0 17.6 51 .0 63.4 63.4 
Effective Green, g (s) 24.0 24.0 17.6 51 .0 63.4 63.4 

I 
Actuated g/C Ratio 0.16 0.16 0.12 0.34 0.42 0.42 
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 

I 
Lane Grp Cap (vph) 269 258 176 1683 557 2149 
v/s Ratio Prot 0.20 c0 .21 c0.40 c0 .36 0.22 
v/s Ratio Perm 0.02 c0 .17 
v/c Ratio 1.26 1.31 0.16 1.18 1.25 0.51 

I Uniform Delay, d1 63.0 63.0 59.6 49.5 50 .2 31 .9 
Progression Factor 1.00 1.00 1.00 1.00 1.04 1.26 
Incremental Delay, d2 142.1 164.5 0.4 88.2 122.2 0.5 

I 
Delay (s) 205.1 227.5 60.0 ,~~,., 137.7 174.3 40.5 
Level of Service F F E F F D 
Approach Delay (s) 175.2 0.0 '"-·"'Q: 137.7 92 .5 
Approach LOS F A F F 

I Intersection Summa!:i: 
HCM Average Control Delay 127.8 HCM Level of Service F 

I 
HCM Volume to Capacity ratio 1.24 
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 32.0 
Intersection Capacity Utilization 101 .8% ICU Level of Service G 
Analysis Period (min) 15 

I c Critical Lane Group 

I 
I 
I Appendix A-13 Wilson & Company, May 24, 2008. 

Traditional Intersection Geometries- Perryville Rd and 1-1 0 - PM Peak Hour (Base Condition) 

I 



I 
HCM Signalized Intersection Capacity Analysis 
10: I - 10 WB & Per!J::ville Road 

I ~ .. ~ 
+- '- ~ t ~ '. ~ ~ -+ 

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

I Lane Configurations 
"' 

.;. ., 
"' 

Ht Hf. 
Ideal Flow (vphpD 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 
Lane Util. Factor • 0.95 0.91 0.95 1.00 0.91 0.91 I .1" • 

Frt 1.00 1.00 0.85 1.00 1.00 0.97 
Fit Protected 0.95 0.95 1.00 0.95 1.00 1.00 
Satd . Flow (prot) 1681 1610 1504 1770 5085 4945 I Fit Permitted 0.95 0.95 1.00 0.20 1.00 1.00 
Satd . Flow (perm~ 1681 1610 1504 365 5085 4945 
Volume (vph) 0 0 0 407 0 465 359 1783 0 0 1246 281 

I Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 
Adj . Flow (vph) 0 0 0 442 0 505 390 1938 0 0 1354 305 
RTOR Reduction (vph) 0 0 0 0 0 451 0 0 0 0 23 0 
Lane Group Flow (vph~ 0 0 0 221 221 54 390 1938 0 0 1636 0 I Turn Type Prot Perm pm+pt 
Protected Phases .... _.. 

'- ~- 3 8 5 2 6 
Permitted Phases 8 2 I Actuated Green , G (s) 22.4 22.4 16.0 51 .0 51.0 63.4 
Effective Green, g (s) 22.4 22.4 16.0 51 .0 51 .0 63.4 
Actuated g/C Ratio 0.15 0.15 0.11 0.34 0.34 0.42 

I Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 
Lane Grp Cap (vph) 251 240 160 411 1729 2090 

I v/s Ratio Prot -~· 0.13 c0 .14 0.19 c0 .38 c0 .33 
v/s Ratio Perm 0.04 0.13 
v/c Ratio y -:•fi" 0.88 0.92 0.34 0.95 1.12 0. 78 
Uniform Delay, d1 62 .5 62.9 62.1 61 .0 49 .5 37.4 I Progression Factor ...._ ...... 1.00 1.00 1.00 1.36 1.03 1.00 
Incremental Delay, d2 28.1 37.2 1.3 5.4 55.3 3.0 
Delay (s) -- • 90.5 100.1 63 .3 88.3 106.2 40.4 . . 

-~ I Level of Service F F E F F D 
Approach Delay (s) 0.0 78.3 103.2 40.4 .I;~ - .. 
Approach LOS A E F D 

Intersection Summary I 
HCM Average Control Delay 77 .3 HCM Level of Service E 
HCM Volume to Capacity ratio 0.94 

I Actuated Cycle Length (s) 150.0 Sum of lost time (s) 29.6 
Intersection Capacity Util ization 101 .8% ICU Level of Service G 
Analysis Period (min) 15 
c Critical Lane Group .... r• I 

I 
I 

Appendix A-14 Wilson & Company, May 24, 2008. I Traditional Intersection Geometries - Perryville Rd and 1-10 - PM Peak Hour (Base Condition) 

I 



I 
HCM Signalized Intersection Capacity Analys is 

I 
7: I - 10 EB & Jackrabbit Trai l Parkwal: 

~ ..... t'" +- ' ~ t ~ '.. ~ ~ _. 

I 
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR 
Lane Configu rations "i 4> , Hf+ 

"' 
tH 

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 

I Lane Util. Factor 0.95 0.91 0.95 0.91 1.00 0.91 
Frt 1.00 0.99 0.85 0.95 1.00 1.00 
Fit Protected 0.95 0.96 1.00 1.00 0.95 1.00 

I Satd . Flow (prot) 1681 1599 1504 4821 1770 5085 
Fit Permitted 0.95 0.96 1.00 1.00 0.1 3 1.00 
Satd . Flow (perm) 1681 1599 1504 4821 247 5085 

I 
Volume (vph) 350 0 243 0 0 0 0 976 518 266 800 0 
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 
Adj . Flow (vph) 380 0 264 0 0 0 0 1061 563 289 870 0 
RTOR Reduction (vph) 0 3 215 0 0 0 0 61 0 0 0 0 

I Lane Group Flow (vph) 198 198 30 0 0 0 0 1563 0 289 870 0 
Turn Type Prot Perm pm+pt 
Protected Phases 7 4 2 1 6 

I Permitted Phases 4 6 
Actuated Green , G (s) 22.2 22.2 16.2 56.6 51.6 51 .6 
Effective Green, g (s) 22.2 22.2 16.2 56.6 51.6 51.6 

I 
Actuated g/C Ratio 0.17 0.17 0.12 0.42 0.38 0.38 
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 

I 
Lane Grp Cap (vph) 278 264 181 2030 337 1952 
v/s Ratio Prot 0.12 c0 .12 c0 .32 c0 .14 0.17 
v/s Ratio Perm 0.02 c0.19 
v/c Ratio 0.71 0.75 0.16 0.77 0.86 0.45 

I Uniform Delay, d1 53.1 53.5 53.0 33.3 42.1 30 .8 
Progression Factor 1.00 1.00 1.00 1.00 0.98 1.08 
Incremental Delay, d2 8.3 11.4 0.4 2.9 15.5 0.6 

I 
Delay (s) 61.4 64.9 53.4 ~~- 36.2 56.9 33.9 
Level of Service E E D D E c 
Approach Delay (s) 59.5 0.0 ·-- 36.2 39.6 '• • 
Approach LOS E A D D 

I Intersection Summary 
HCM Average Control Delay 41 .7 HCM Level of Service D 

I 
HCM Volume to Capacity ratio 0.80 
Actuated Cycle Length (s) 134.4 Sum of lost time (s) 34.2 
Intersection Capacity Util ization 67.4% ICU Level of Service c 
Analysis Period (min) 15 

I c Critical Lane Group 

I 
I 
I Append ix A-15 Wilson & Company, May 24, 2008. 

Trad itional Intersection Geometries - Jackrabbit Trail and 1-1 0 - PM Peak Hour (Base Condition) 

I 



I 
HCM Signalized Intersection Capacity Analysis 
10: I - 10 WB & Jackrabbit Trail Parkwa~ 

I _,)- ~ • +- '- ~ t ~ '.. ~ ~ -+ 

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

I Lane Configurations "' 
4+ 7' 

"' 
ttt Ht+ 

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 
Lane Util. Factor .. ' 0.95 0.91 0.95 1.00 0.91 0.91 I Frt 1.00 1.00 0.85 1.00 1.00 0.97 
Fit Protected 0.95 0.95 1.00 0.95 1.00 1.00 
Satd. Flow (prot) 1681 1610 1504 1770 5085 4939 I Fit Permitted 0.95 0.95 1.00 0.16 1.00 1.00 
Satd. Flow (perm) 1681 1610 1504 292 5085 4939 
Volume (vph) 0 0 0 470 0 162 344 982 0 0 596 142 

I Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 
Adj . Flow (vph) 0 0 0 511 0 176 374 1067 0 0 648 154 
RTOR Reduction (vph) 0 0 0 0 0 152 0 0 0 0 26 0 
Lane Group Flow (vph) 0 0 0 256 255 24 374 1067 0 0 776 0 I Turn Type Prot Perm pm+pt 
Protected Phases . .,... .... 3 8 5 2 6 
Permitted Phases 8 2 I Actuated Green , G (s) 24.2 24.2 18.2 56.6 56.6 51 .6 
Effective Green, g (s) 24.2 24.2 18.2 56.6 56.6 51 .6 
Actuated g/C Ratio T•-= rlllf.-;. 0.18 0.18 0.14 0.42 0.42 0.38 .!.,~ 

I Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 
Veh icle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 
Lane Grp Cap (vph) 303 290 204 413 2141 1896 

I v/s Ratio Prot - 0.15 c0.16 c0 .18 0.21 c0 .16 _..., 
--~- ~ 

v/s Ratio Perm 0.02 c0.20 
v/c Ratio ~ -~ .. 0.84 0.88 0.12 0.91 0.50 0.41 't.,'lo.l 

- I 

Uniform Delay, d1 53.3 53.7 51 .0 35.6 28.5 30.3 I Progression Factor 1Jr11•• 
L .._~ .. 1.00 1.00 1.00 1.51 0.96 1.00 .... ) 

Incremental Delay, d2 18.9 24.6 0.3 15.8 0.5 0.7 
Delay (s) ~. 72 .2 78.3 51 .3 69.7 27 .9 30.9 if" .I 

I Level of Service E E D E c c 
Approach Delay (s) 0.0 - I 69.1 38.7 30.9 
Approach LOS A E D c 
Intersection Summary I 
HCM Average Control Delay 43.7 HCM Level of Service D 
HCM Volume to Capacity ratio 0.76 

I Actuated Cycle Length (s) 134.4 Sum of lost time (s) 28.2 
Intersection Capacity Utilization 67.4% ICU Level of Service c 
Analysis Period (min) 15 
c Cri tical Lane Group ~ I 

I 
I 

Appendix A-16 Wilson & Company, May 24, 2008. I Traditional Intersection Geometries - Jackrabbit Tra il and 1-10 - PM Peak Hour (Base Condition) 

I 



I HCM Signalized Intersection Capacity Analysis 

I 
3: Bell Road & Jackrabbit Trail Parkwa~ 

_,. ..... f 
,._ '- ~ t ~ '. ~ ~ -+ 

I 
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR 
Lane Configurations 'f"i ttt 7' '~'" ttt 7' 'I 'I ttt 7' 'I 'I ttt 7' 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 

I Lane Util. Factor 0.97 0.91 1.00 0.97 0.91 1.00 0.97 0.91 1.00 0.97 0.91 1.00 
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 
Fit Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 

I Satd. Flow (prot) 3433 5085 1583 3433 5085 1583 3433 5085 1583 3433 5085 1583 
Fit Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 
Satd. Flow (perm) 3433 5085 1583 3433 5085 1583 3433 5085 1583 3433 5085 1583 

I 
Volume (vph) 415 2115 1411 416 1187 220 933 1103 298 120 1703 456 
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 
Adj . Flow (vph) 451 2299 1534 452 1290 239 1014 1199 324 130 1851 496 
RTOR Reduction (vph) 0 0 0 0 0 110 0 0 145 0 0 152 

I Lane Group Flow (vph) 451 2299 1534 452 1290 129 1014 1199 179 130 1851 344 
Turn Type Prot Free Prot Perm Prot Perm Prot Perm 
Protected Phases 7 4 3 8 5 2 1 6 

I Permitted Phases Free 8 2 6 
Actuated Green, G (s) 16.0 38.0 120.0 11 .0 33.0 33.0 22.0 47.2 47.2 7.8 33.0 33.0 
Effective Green, g (s) 16.0 38.0 120.0 11 .0 33.0 33.0 22.0 47.2 47.2 7.8 33.0 33.0 

I 
Actuated g/C Ratio 0.13 0.32 1.00 0.09 0.28 0.28 0.18 0.39 0.39 0.06 0.28 0.28 
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
Vehicle Extension ~s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 

I 
Lane Grp Cap (vph) 458 1610 1583 315 1398 435 629 2000 623 223 1398 435 
v/s Ratio Prot 0.13 c0.45 c0 .13 0.25 c0 .30 0.24 0.04 c0 .36 
v/s Ratio Perm c0 .97 0.08 0.11 0.22 
v/c Ratio 0.98 1.43 0.97 1.43 0.92 0.30 1.61 0.60 0.29 0.58 1.32 0.79 

I Uniform Delay, d1 51 .9 41 .0 0.0 54.5 42.3 34.3 49.0 28.9 24.9 54.5 43.5 40.3 
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Incremental Delay, d2 37.8 196.2 16.4 213.0 10.3 0.4 282.8 1.3 1.2 3.8 150.9 13.7 

I 
Delay (s) 89.6 237.2 16.4 267.5 52 .6 34 .7 331 .8 30.2 26.1 58.4 194.4 54.0 
Level of Service F F B F D c F c c E F D 
Approach Delay (s) 142.6 99.5 150.2 159.2 
Approach LOS F F F F 

I Intersection Summary 
HCM Average Control Delay 140.4 HCM Level of Service F 

I 
HCM Volume to Capacity ratio 1.39 
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0 
Intersection Capacity Utilization 125.6% ICU Level of Service H 
Analysis Period (min) 15 

I c Critical Lane Group 

I 
I 
I Appendix A-17 Wilson & Company, May 24, 2008. 

Traditional Intersection Geometries- Jackrabbit Tra il & Bell Rd -AM Peak Hour (Mitigated Condition1) 

I 



HCM Signalized Intersection Capacity Analysis I 
3: Bell Road & Jackrabbit Trail Parkwa~ 

I ..J' -+ ..... • +- '- ~ t ~ '. ~ ~ 

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

I Lane Configurations ~""i ttt ., 
~~ ttt ., ttt ., ~~ ttt 7' 

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
Lane Util. Factor 0.97 0.91 1.00 0.97 0.91 1.00 0.91 1.00 0.97 0.91 1.00 I Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85 
Fit Protected 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00 
Satd . Flow (prot) 3433 5085 1583 3433 5085 1583 5085 1583 3433 5085 1583 I Fit Permitted 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00 
Satd . Flow (perm) 3433 5085 1583 3433 5085 1583 5085 1583 3433 5085 1583 
Volume (vph) 415 2115 1411 416 1187 220 0 1103 298 120 1703 456 

I Peak-hour factor , PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 
Adj. Flow (vph) 451 2299 1534 452 1290 239 0 1199 324 130 1851 496 
RTOR Reduction (vph) 0 0 0 0 0 70 0 0 178 0 0 221 
Lane Group Flow (vph) 451 2299 1534 452 1290 169 0 1199 146 130 1851 275 I Turn Type Prot Free Prot Perm Perm Prot Perm 
Protected Phases 7 4 3 8 2 1 6 
Permi tted Phases Free 8 2 6 I Actuated Green, G (s) 20.1 51.0 120.0 15.0 45.9 45.9 33.0 33.0 5.0 42.0 42.0 
Effective Green, g (s) 20 .1 51 .0 120.0 15.0 45.9 45.9 33.0 33.0 5.0 42.0 42 .0 
Actuated g/C Ratio 0.17 0.42 1.00 0.12 0.38 0.38 0.28 0.28 0.04 0.35 0.35 

I Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 
Lane Grp Cap (vph) 575 2161 1583 429 1945 605 1398 435 143 1780 554 
v/s Ratio Prot 0.13 c0.45 0.1 3 0.25 0.24 0.04 c0.36 I v/s Ratio Perm c0 .97 0.11 0.09 0.17 
v/c Ratio 0.78 1.06 0.97 1.05 0.66 0.28 0.86 0.33 0.91 1.04 0.50 
Uniform Delay, d1 47.9 34.5 0.0 52 .5 30.7 25.6 41 .3 34.7 57.3 39.0 30.7 I Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Incremental Delay, d2 6.9 39.0 16.4 58.3 0.9 0.3 7.0 2.1 48.4 32.5 3.2 
Delay (s) 54.8 73.5 16.4 110.8 31 .5 25.9 =- 48.3 36.8 105.7 71 .5 33 .8 

I Level of Service D E B F c c D D F E c 
Approach Delay (s) 51 .1 48.9 45.8 65 .8 
Approach LOS D D D E 

Intersection Summary I 
HCM Average Control Delay 53.4 HCM Level of Service D 
HCM Volume to Capacity ratio 1.00 

I Actuated Cycle Length (s) 120.0 Sum of lost time (s) 0.0 
Intersection Capacity Utilization 95.6% ICU Level of Service F 
Analys is Period (min) 15 
c Critical Lane Group =-..,. df d I 

I 
I 

Appendix A-18 Wilson & Company, May 24, 2008. I Trad itional Intersection Geometries - Jackrabbit Trail & Bell Rd -AM Peak Hour (Mitigated Cond ition2) 

I 



I I 
HCM Signalized Intersection Capacity Analysis 

I 
7: I - 10 EB & Per~ville Rd 

~ "'\ t' +- '- ~ t ,.. '-. ! ~ -+ 

I 
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR 
Lane Configurations lf"i ., Ht. ~~ Ht 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 

I Lane Util. Factor 0.97 1.00 0.91 0.97 0.91 
Frt 1.00 0.85 0.96 1.00 1.00 
Fit Protected 0.95 1.00 1.00 0.95 1.00 

I Satd . Flow (prot) 3433 1583 4885 3433 5085 
Fit Permitted 0.95 1.00 1.00 0.95 1.00 
Satd . Flow (perm) 3433 1583 4885 3433 5085 

I 
Volume (vph) 661 0 439 0 0 0 0 893 318 838 1434 0 
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 
Adj. Flow (vph) 718 0 477 0 0 0 0 971 346 911 1559 0 
RTOR Reduction (vph) 0 0 176 0 0 0 0 64 0 0 0 0 

I Lane Group Flow (vph) 718 0 301 0 0 0 0 1253 0 911 1559 0 
Turn Type Prot custom Prot 
Protected Phases 4 2 1 6 

I Permitted Phases 46 
Actuated Green, G (s) 19.0 63.0 29.0 25 .0 44.0 
Effective Green, g (s) 19.0 63.0 29.0 25.0 44.0 

I 
Actuated g/C Ratio 0.19 0.63 0.29 0.25 0.44 
Clearance Time (s) 4.0 4.0 4.0 4.0 
Veh icle Extension (s) 3.0 3.0 3.0 3.0 

I 
Lane Grp Cap (vph) 652 997 1417 858 2237 
v/s Ratio Prot c0 .21 c0.26 c0.27 0.31 
v/s Ratio Perm 0.19 
v/c Ratio 1.10 0.30 0.88 1.06 0.70 • I Uniform Delay, d1 40.5 8.4 33.9 37.5 22.6 
Progression Factor 1.00 1.00 1.00 0.84 1.47 
Incremental Delay, d2 66.2 0.2 8.4 36.5 0.6 

I 
Delay (s) 106.7 8.6 42.3 68 .1 33.8 ,.. 
Level of Service F A D E c 
Approach Delay (s) 67.6 0.0 42.3 46.5 
Approach LOS E A D D 

I Intersection Summary 
HCM Average Control Delay 50.4 HCM Level of Service D 

I 
HCM Volume to Capacity ratio 1.00 
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 27.0 
Intersection Capacity Utilization 77.1% ICU Level of Service D 
Analysis Period (min) 15 

I c Critical Lane Group ..... 
I 
I 
I Appendix A-19 Wilson & Company, May 24, 2008. 

Traditional Intersection Geometries- Perryv ille Rd and 1-10- AM Peak Hour (Mitigated Condition) 

I 



HCM Signalized Intersection Capacity Analysis 
I 

10: I - 10 WB & Per!J::ville Rd 

I ~ ~ ~ -(" ~ '- ~ t ~ '-. + ~ 

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

I Lane Configurations 
"' 

.;. ., 
"' 

Ht ttt ., 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
Lane Util. Factor 0.95 0.91 0.95 1.00 0.91 0.91 1.00 I Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85 
Fit Protected 0.95 0.95 1.00 0.95 1.00 1.00 1.00 
Satd . Flow (prot) 1681 1610 1504 1770 5085 5085 1583 I Fit Permitted 0.95 0.95 1.00 0.14 1.00 1.00 1.00 
Satd . Flow (perm) 1681 1610 1504 257 5085 5085 1583 
Volume (vph ) 0 0 0 369 0 250 247 1307 0 0 1903 351 

I Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 
Adj. Flow (vph) 0 0 0 401 0 272 268 1421 0 0 2068 382 
RTOR Reduction (vph) 0 0 0 0 0 90 0 0 0 0 0 199 
Lane Group Flow (vph) 0 0 0 201 200 182 268 1421 0 0 2068 183 I Turn Type Prot custom pm+pt Perm 
Protected Phases ·--~~.-- 3 8 5 2 6 
Permitted Phases 28 2 6 I Actuated Green, G (s) 11 .0 34 .0 67 .0 39.0 29.0 44.0 44.0 
Effective Green, g (s) 11 .0 34 .0 67 .0 39 .0 29.0 44 .0 44.0 
Actuated g/C Ratio -=~ 0.11 0.34 0.67 0.39 0.29 0.44 0.44 

I Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 
Lane Grp Cap (vph) 185 547 1008 252 1475 2237 697 
v/s Ratio Prot c0 .12 c0 .04 c0.11 0.28 c0.41 I v/s Ratio Perm 0.08 0.12 c0 .31 0.12 
v/c Ratio 1.09 0.37 0.18 1.06 0.96 0.92 0.26 
Uniform Delay, d1 44.5 24.9 6.2 47 .2 35.0 26.4 17.7 I Progression Factor r- ~:.r 1.00 1.00 1.00 0.59 1.12 ..... rt 1.00 1.00 
Incremental Delay, d2 91 .1 0.4 0.1 47.6 6.2 8.0 0.9 
Delay (s) - ~ 

__,~ 

135.6 25.3 6.3 75.4 45.3 34.4 18.6 . . 
I Level of Service F c A E D c B 

Approach Delay (s) 0.0 50.6 50 .1 ~7"-~ 31.9 
Approach LOS A D D c 
Intersection Summary I 
HCM Average Control Delay 40 .9 HCM Level of Service D 
HCM Volume to Capacity ratio 0.87 

I Actuated Cycle Length (s) 100.0 Sum of lost time (s) 16.0 
Intersection Capacity Utilization 77.1% ICU Level of Service • D 
Analysis Period (min) 15 
c Critical Lane Group J • a a ~~-4.-= u I 

I 
I 

Appendix A-20 Wilson & Company, May 24, 2008. I Traditional Intersection Geometries- Perryville Rd and 1-10 - AM Peak Hour (Mitigated Condition) 

I 



I HCM Signalized Intersection Capacity Analysis 

I 
3: Bell Road & Jackrabbit Trail Parkwa~ 

..! -+ "t (' +- '- .... t ~ '-. ~ ~ 

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

I Lane Configurations 
"'"' 

tH 7' 
"'"' 

Ht 7' 
"'"' 

tH 7' 
"'"' 

Ht 7' 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 

I Lane Util. Factor 0.97 0.91 1.00 0.97 0.91 1.00 0.97 0.91 1.00 0.97 0.91 1.00 
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 
Fit Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 

I 
Satd. Flow (prot) 3433 5085 1583 3433 5085 1583 3433 5085 1583 3433 5085 1583 
Fit Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 
Satd . Flow ( perm ~ 3433 5085 1583 3433 5085 1583 3433 5085 1583 3433 5085 1583 

I 
Volume (vph) 382 1317 928 379 1761 490 1381 1739 481 140 1128 251 
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 
Adj . Flow (vph) 415 1432 1009 412 1914 533 1501 1890 523 152 1226 273 
RTOR Reduction (vph) 0 0 0 0 0 84 0 0 134 0 0 127 

I Lane Group Flow (vph) 415 1432 1009 412 1914 449 1501 1890 389 152 1226 146 
Turn Type Prot Free Prot Perm Prot Perm Prot Perm 
Protected Phases 7 4 3 8 5 2 1 6 

I Permitted Phases Free 8 2 6 
Actuated Green, G (s) 11 .0 33.0 120.0 11 .0 33.0 33.0 35.0 53.0 53.0 7.0 25.0 25.0 
Effective Green, g (s) 11 .0 33.0 120.0 11 .0 33.0 33.0 35.0 53.0 53.0 7.0 25.0 25.0 

I 
Actuated g/C Ratio 0.09 0.28 1.00 0.09 0.28 0.28 0.29 0.44 0.44 0.06 0.21 0.21 
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
Vehicle Extension {s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 
Lane Grp Cap (vph) 315 1398 1583 315 1398 435 1001 2246 699 200 1059 330 

I v/s Ratio Prot c0 .12 0.28 0.12 c0 .38 c0.44 0.37 0.04 c0 .24 
v/s Ratio Perm 0.64 0.28 0.25 0.09 
v/c Ratio 1.32 1.02 0.64 1.31 1.37 1.03 1.50 0.84 0.56 0.76 1.16 0.44 

I 
Uniform Delay, d1 54.5 43.5 0.0 54.5 43.5 43.5 42.5 29.8 24.8 55.7 47.5 41.4 
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Incremental Delay, d2 163.6 30.4 2.0 159.6 170.7 51 .6 230.0 4.0 3.2 15.5 81 .8 4.3 

I 
Delay (s) 218.1 73.9 2.0 214.1 214.2 95.1 272.5 33.8 28.0 71 .2 129.3 45.7 
Level of Service F E A F F F F c c E F D 
Approach Delay (s) • 69.5 192.0 124.6 110.1 
Approach LOS E F F F 

I Intersection Summary 
HCM Average Control Delay 125.6 HCM Level of Service F 
HCM Volume to Capacity ratio 1.36 

I Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0 
Intersection Capacity Util ization 119.4% ICU Level of Service H 
Analysis Period (min) 15 

I c Critical Lane Group 

I 
I 
I Append ix A-21 Wilson & Company, May 24, 2008. 

Trad itional Intersection Geometries -Jackrabbit Trail & Bell Rd - PM Peak Hour (Mitigated Condition1) 

I 



HCM Signalized Intersection Capacity Analysis I 
3: Bell Road & Jackrabbit Trail Parkwa~ 

I ~ ~ .f ~ '- ~ t ~ '-. ! ~ --. 
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR 
Lane Configurations ""' 

ttt ., 
"""" 

ttt ., Ht ., 
"""" 

Ht ., I Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
Lane Util. Factor 0.97 0.91 1.00 0.97 0.91 1.00 0.91 1.00 0.97 0.91 1.00 I Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85 
Fit Protected 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00 
Satd . Flow (prot) 3433 5085 1583 3433 5085 1583 5085 1583 3433 5085 1583 

I Fit Permitted 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00 
Satd . Flow (perm) 3433 5085 1583 3433 5085 1583 5085 1583 3433 5085 1583 
Volume (vph) 382 1317 928 379 1761 490 0 1739 481 140 1128 251 

I Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 
Adj. Flow (vph) 415 1432 1009 412 1914 533 0 1890 523 152 1226 273 
RTOR Reduction (vph) 0 0 0 0 0 59 0 0 170 0 0 155 
Lane Group Flow (vph) 415 1432 1009 412 1914 475 0 1890 353 152 1226 118 I Turn Type Prot Free Prot Perm Perm Prot Perm 
Protected Phases 7 4 3 8 2 1 6 
Permitted Phases Free 8 2 6 

I Actuated Green, G (s) 14.0 39.4 120.0 16.6 42.0 42.0 43.0 43.0 5.0 52.0 52.0 
Effective Green, g (s) 14.0 39.4 120.0 16.6 42.0 42.0 43.0 43.0 5.0 52.0 52.0 
Actuated g/C Ratio 0.12 0.33 1.00 0.14 0.35 0.35 0.36 0.36 0.04 0.43 0.43 
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 I Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 
Lane Grp Cap (vph) 401 1670 1583 475 1780 554 1822 567 143 2204 686 
v/s Ratio Prot c0 .12 0.28 0.12 c0 .38 c0 .37 0.04 0.24 I v/s Ratio Perm c0.64 0.30 0.22 0.07 
v/c Ratio 1.03 0.86 0.64 0.87 1.08 0.86 1.04 0.62 1.06 0.56 0.17 
Uniform Delay, d1 53.0 37.7 0.0 50.6 39.0 36.2 38.5 31 .8 57.5 25.4 20 .8 

I Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Incremental Delay, d2 54.2 4.6 2.0 15.3 44.8 12.4 31 .5 5.1 93.0 1.0 0.5 
Delay (s) 107.2 42.3 2.0 65.9 83.8 48.6 , 70.0 36.9 150.5 26.4 21.4 
Level of Service F D A E F D E D F c c I Approach Delay (s) ..... 37.5 74.7 62 .8 37.0 
Approach LOS D E E D 

Intersection Summary I HCM Average Control Delay 54.5 HCM Level of Service D 
HCM Volume to Capacity ratio 1.00 
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 8.0 I Intersection Capacity Utilization 95.9% ICU Level of Service F 
Analysis Period (min) 15 
c Critical Lane Group ~ ·:..,. ~ I 

I 
I 

Appendix A-22 Wilson & Company, May 24, 2008. I Traditional Intersection Geometries- Jackrabbit Trail & Bell Rd - PM Peak Hour (Mitigated Condition2) 

I 



I HCM Signalized Intersection Capacity Analysis 

I 
7: I - 10 EB & Per~vi l le Rd 

..J ..... f ~ ' ~ t !' '.. ~ ~ --+ 

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

Lane Configurations lf"i 7' tH 7' lflj tH 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 

I Lane Util. Factor • 0.97 1.00 •• 0.91 1.00 0.97 0.91 • I 
'I 

Frt 1.00 0.85 1.00 0.85 1.00 1.00 
Fit Protected 0.95 1.00 1.00 1.00 0.95 1.00 

I Satd . Flow (prot) 3433 1583 5085 1583 3433 5085 
Fit Permitted 0.95 1.00 1.00 1.00 0.95 1.00 
Satd . Flow (perm) 3433 1583 5085 1583 3433 5085 

I 
Volume (vph) 622 0 222 0 0 0 0 1520 331 642 1011 0 
Peak-hour factor, PH F 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 
Adj . Flow (vph) 676 0 241 0 0 0 0 1652 360 698 1099 0 
RTOR Reduction (vph) 0 0 106 0 0 0 0 0 203 0 0 0 

I Lane Group Flow (vph) 676 0 135 0 0 0 0 1652 157 698 1099 0 
Turn Type Prot custom Perm Prot 
Protected Phases 4 2 1 6 

I Permitted Phases 46 2 
Actuated Green , G (s) 23.0 65.0 43.0 43.0 21 .0 38.0 
Effective Green, g (s) 23.0 65.0 43.0 43.0 21 .0 38 .0 

I 
Actuated g/C Ratio 0.20 0.56 0.37 0.37 0.18 0.33 
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 

I 
Lane Grp Cap (vph) 681 887 1885 587 621 1666 
v/s Ratio Prot c0.20 c0 .32 c0 .20 0.22 
v/s Ratio Perm 0.09 0.10 
v/c Ratio 0.99 0.15 0.88 0.27 1.12 0.66 

I Uniform Delay, d1 46.4 12.3 34.0 25.5 47.5 33 .5 
Progression Factor 1.00 1.00 1.00 1.00 0.52 1.67 ..... 
Incremental Delay, d2 32.5 0.1 6.1 1.1 64.9 0.8 

I 
Delay (s) 78.9 12.3 ~-· 40 .1 26 .6 89 .5 56.8 .... 
Level of Service E B D c F E 
Approach Delay (s) 61.4 0.0 37.7 69.5 .. 
Approach LOS E A D E 

I Intersection Summary 
HCM Average Control Delay 54.4 HCM Level of Serv ice D 

I 
HCM Volume to Capacity ratio 0.97 
Actuated Cycle Length (s) 116.0 Sum of lost time (s) 29.0 
Intersection Capacity Utilization 75.4% ICU Level of Service D 
Analysis Period (min) 15 

I c Critical Lane Group ·•a 22 -·a I 
. 

I 
I 
I Appendix A-23 Wilson & Company, May 24, 2008. 

Trad itional Intersection Geometries - Perryvi lle Rd and 1-10 - PM Peak Hour (Mitigated Condition) 

I 



HCM Signalized Intersection Capacity Analysis I 
1 0: I - 1 0 WB & Per~ville Rd 

·I __;, -+ ..... ~ +- '- ~ t ~ '. ! ~ 

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

I Lane Configurations 
"' 

4+ ., 
"' 

ttt Ht 7' 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
Lane Util. Factor . - ._ 0.95 0.91 0.95 1.00 0.91 0.91 1.00 I Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85 
Fit Protected 0.95 0.95 1.00 0.95 1.00 1.00 1.00 
Satd . Flow (prot) 1681 1610 1504 1770 5085 5085 1583 I Fit Permitted 0.95 0.95 1.00 0.10 1.00 1.00 1.00 
Satd . Flow (perm ) 1681 1610 1504 177 5085 5085 1583 
Volume (vph) 0 0 0 407 0 465 359 1783 0 0 1246 281 

I' Peak-hour factor , PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 
Adj . Flow (vph) 0 0 0 442 0 505 390 1938 0 0 1354 305 
RTOR Reduction (vph) 0 0 0 0 0 126 0 0 0 0 0 205 
Lane Group Flow (vph) 0 0 0 221 221 379 390 1938 0 0 1354 100 I Turn Type Prot custom pm+pt Perm 
Protected Phases 3 8 5 2 6 
Permitted Phases 28 2 6 I Actuated Green , G (s) 13.0 40.0 87.0 68.0 43.0 38 .0 38.0 
Effective Green, g (s) 13.0 40.0 87.0 68.0 43.0 38.0 38.0 
Actuated g/C Ratio 0.11 0.34 0.75 0.59 0.37 0.33 0.33 

I Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 
Lane Grp Cap (vph) 188 555 1128 461 1885 1666 519 

I v/s Ratio Prot c0 .13 c0 .04 c0 .19 c0 .38 0.27 
v/s Ratio Perm 0.09 0.25 0.31 0.06 
v/c Ratio 1.18 0.40 0.34 0.85 1.03 0.81 0.19 
Uniform Delay, d1 51 .5 28.9 4.8 34.8 36 .5 35 .7 28.0 I Progression Factor . ... -- 1.00 1.00 1.00 0.46 1.20 1.00 1.00 . . 
Incremental Delay, d2 120.9 0.5 0.2 5.8 21 .0 4.5 0.8 
Delay (s) ...... --··· 172.4 29.3 5.0 21 .7 64.8 40 .2 28.8 ~ I Level of Service F c A c E D c 
Approach Delay (s) 0.0 'I' 49.8 57.6 38.1 
Approach LOS A D E D 

Intersection Summary I 
HCM Average Control Delay 49 .5 HCM Level of Service D 
HCM Volume to Capacity ratio 0.83 

I Actuated Cycle Length (s) 116.0 Sum of lost time (s) 8.0 
Intersection Capacity Utilization 75.4% ICU Level of Service D 
Analys is Period (min) 15 
c Critical Lane Group •• I 

I 
I 

Appendix A-24 Wilson & Company, May 24, 2008. I Trad itional Intersection Geometries - Perryville Rd and 1-10- PM Peak Hour (Mitigated Condition) 

I 
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APPENDIX B 
METHODOLOGY AND DETAILED LEVEL OF SERVICE 

CALCULATIONS AND REPORTS 
ARIZONA PARKWAY CONFIGURATIONS 

Jackrabbit Trail: 1-10 to Bell Road 
Access Control and Corridor Improvement Study 



TECHNICAL MEMORANDUM- TRAFFIC OPERATIONS 

APPENDIX B- PART 1 
Methodology for Calculating Level of Service at 

Arizona Parkway Intersections with Indirect Le ts 

The following methodology would apply to the calculation of level of service for parkway-to-parkway 
intersections with indirect left-turns (Jackrabbit Trail & Bell Road) : 

1. Determine the volume of traffic on each approach that will execute the indirect left-turn . [A 1, A2, 
A3, A4] 

2. Calculate the aggregate delay to the indirect left-turns on each approach [8 1, 82, 83, 84] by 
summing the following delays as they navigate through the intersection : 
• thru delay at u-turn signal entering the intersection 
• thru delay at main intersection signal 
• delay at signal when executing u-turn 
• right-turn delay at main intersection when executing right-turn 

3. Determine the volume of thru traffic on each approach [C1 , C2, C3, C4] 
4. Calculate the aggregate delay to thru traffic on each approach [D1 , D2, D3, D4] by summing the 

following delays: 
• thru delay at u-turn signal entering the intersection 
• thru delay at main intersection signal 

5. Determine the volume of right-turn traffic on each approach [E1 , E2, E3, E4] 
6. Calculate the aggregate delay to right-turn traffic on each approach [F1 , F2, F3, F4] by summing 

the following delays: 
• thru delay at u-turn signal entering the intersection 
• right-turn delay at main intersection signal 

7. Calculate the total average intersection delay as follows: 

SUM(A1 *81.. .A4*84) + SUM(C1*D1.. .C4*D4) + SUM(E1*F1...E4*F4) 
(A1+A2+A3+A4+C1+C2+C3+C4+E1+E2+E3+E4) 

For parkway-to-arterial intersections (Categories 1-3), the methodology would be modified as follows to 
differentiate between parkway-to-arterial indirect left-turns and arterial-to-parkway indirect left-turns: 

1. Determine the volume of traffic on each approach that will execute the indirect left-turn . [A 1, A2, 
A3, A4] 

2. Calculate the aggregate delay to the indirect left-turns on each parkway approach [81 , 82] by 
summing the following delays as they navigate through the intersection: 

• thru delay at u-turn signal entering the intersection 
• thru delay at main intersection signal 
• delay at signal when executing u-turn 
• right-turn delay at main intersection 

3. Calculate the aggregate delay to the indirect left-turns on each arterial approach [83, 84] by 
summing the following delays as they navigate through the intersection: 

• right-turn delay at main intersection signal 

Jackrabbit Trail : 1-10 to Bell Road 
Access Control and Corridor Improvement Study B-1 
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TECHNICAL MEMORANDUM -TRAFFIC OPERATIONS 

• delay at signal when executing u-turn 
• thru delay at main intersection 

4. Determine the volume of thru traffic on each approach [C1 , C2, C3, C4] 
5. Calculate the aggregate delay to thru traffic on each approach [D1 , D2, D3, D4] by summing the 

following delays: 
• thru delay at u-turn signal entering the intersection (parkway approaches only) 
• thru delay at main intersection signal 

6. Determine the volume of right-turn traffic on each approach [E1 , E2, E3, E4] 
7. Calculate the aggregate delay to right-turn traffic on each approach [F1 , F2, F3, F4] by summing 

the following delays: 
• thru delay at u-turn signal entering the intersection parkway approaches only) 
• right-turn delay at main intersection signal 

8. Calculate the total average intersection delay as follows: 

SUM(A1*B1 ... A4*B4) + SUM(C1*01 ... C4*04) + SUM(E1 *F1 ... E4*F4) 
(A1+A2+A3+A4+C1+C2+C3+C4+E1+E2+E3+E4) 

JackrabbitTrail : 1-10 to Bell Road 
Access Control and Corridor Improvement Study B-2 
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Appendix B - Part 2 
Arizona Parkway Intersection Configuration 

Detailed Level of Service Calculations for Intersection Category Based Analyses 

Jackrabbit Trail : 1-10 to Bell Road 
Access Control and Corridor Improvement Study 

-------~---------~-
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Arizona Parkway Intersection Operations (with Indirect Left-Turns) 
Category 1 -AM Peak Hour 

INDIRECT LEFT DELAY 
TOTAL 

VOLUME OF AGGREGATE DELAY DELAY 
TOTAL VOLUME OF 

AGGREGATE DELAY TO 
APPROACH DELAY AT DELAY DELAY RIGHT 

VOLUME (SEC) 
ISECl 

THRU TRAFFIC TO THRU TRAFFIC (SEC) 
ISECl TURN 

RIGHT TRAFFIC 

THRU DELAY AT U-TURN 
THRU DELAY AT U- THRU DELAY AT U-

SIGNAL ENTERING THE 14 
TURN SIGNAL TURN SIGNAL 

INTERSECTION 14 
THRU DELAY AT MAIN 

ENTERING THE ENTERING THE 

INTERSECTION SIGNAL 
8.4 INTERSECTI ON INTERSECTION 

NB 169 
DELAY AT SIGNAL WHEN 

56.7 1741 22.4 502 

EXECUTING U-TURN 
32.3 

THRU DELAY AT MAIN RIGHT TURN DELAY AT 

RIGHT TURN DELAY AT 
INTERSECTION 8.4 MAIN INTERSECTION 

MAIN INTERSECTION WHEN 2 
SIGNAL SIGNAL 

EXECUTING RIGHT-TURN 
THRU DELAY AT U-TURN 

THRU DELAY AT U- THRU DELAY AT U-
SIGNAL ENTERING THE 40 .7 

TURN SIGNAL TURN SIGNAL 
INTERSECTION ENTERING THE 

40.7 
ENTERING THE 

THRU DELAY AT MAIN 
7.3 INTERSECTION INTERSECTION 

INTERSECTION SIGNAL 
SB 603 

DELAY AT SIGNAL WHEN 
89 2590 48 522 

EXECUTING U-TURN 
33.6 

THRU DELAY AT MAIN RIGHT TURN DELAY AT 
RIGHT TURN DELAY AT INTERSECTION 7.3 MAIN INTERSECTION 

MAIN INTERSECTI ON WHEN 7.4 SIGNAL SIGNAL 
EXECUTING RIGHT-TURN 

RIGHT TURN DELAY AT 
26 

MAIN INTERSECTI ON 

EB 253 DELAY AT SIGNAL WHEN 
33.6 68 293 23.5 301 

EXECUTING U-TURN 
THRU DELAY AT MAIN 

8.4 
THRU DELAY AT MAIN RIGHT TURN DELAY AT 

INTERSECTION SIGNAL INTERSECTION 23 .5 MAIN INTERSECTION 
SIGNAL SIGNAL 

RIGHT TURN DELAY AT 
57 

MAIN INTERSECTION 

WB 347 
DELAY AT SIGNAL WHEN 

32.3 96.6 257 23.2 582 
EXECUTING U-TURN 

THRU DELAY AT MAIN 
7.3 

THRU DELAY AT MAIN RIGHT TURN DELAY AT 
INTERSECTION SIGNAL INTERSECTION 23.2 MAIN INTERSECTION 

SIGNAL SIGNAL 

Jackrabbit Trail : 1-10 to Bell Road 
Access Contro l and Corridor Improvement Study 

- - - - -

DELAY 
TOTAL 

TOTAL AVERAGE 
DELAY 

(SEC) 
I SEC\ 

INTERSECTION DELAY 

14 

21.4 

7.4 

40.7 

42.7 

2 44 .6 

26 

26 

57 

57 

B-3 
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Arizona Parkway Intersection Operations (with Indirect Left-Turns) 
Category 2 -AM Peak Hour 

INDIRECT LEFT DELAY 
TOTAL 

VOLUME OF AGGREGATE DELAY DELAY 
TOTAL VOLUME OF 

AGGREGATE DELAY TO 
APPROACH DELAY AT DELAY DELAY RIGHT 

VOLUME (SEC) 
CSECl 

THRU TRAFFIC TO THRU TRAFFIC (SEC) 
CSECl TURN 

RIGHT TRAFFIC 

THRU DELAY AT U-TURN 
THRU DELAY AT U- THRU DELAY AT U-

SIGNAL ENTERING THE 6.7 
INTERSECTION 

TURN SIGNAL 
6.7 

TURN SIGNAL 

THRU DELAY AT MAIN 
ENTERING THE ENTERING THE 

INTERSECTION SIGNAL 
9.9 INTERSECTION INTERSECTION 

NB 168 
DELAY AT SIGNAL WHEN 

63.3 1593 16.6 102 

EXECUTING U-TURN 
45.7 THRU DELAY AT MAIN RIGHT TURN DELAY AT 

RIGHT TURN DELAY AT 
INTERSECTION 9.9 MAIN INTERSECTION 

MAIN INTERSECTION WHEN 1 
SIGNAL SIGNAL 

EXECUTING RIGHT-TURN 
THRU DELAY AT U-TURN 

THRU DELAY AT U- THRU DELAY AT U-
SIGNAL ENTERING THE 20.7 

TURN SIGNAL TURN SIGNAL 
INTERSECTION 20.7 

THRU DELAY AT MAIN 
ENTERING THE ENTERING THE 

INTERSECTION SIGNAL 
6.9 INTERSECTION INTERSECTION 

SB 668 
DELAY AT SIGNAL WHEN 

94.1 2528 27.6 358 

EXECUTING U-TURN 
56.9 

THRU DELAY AT MAIN RIGHT TURN DELAY AT 

RIGHT TURN DELAY AT INTERSECTION 6.9 MAIN INTERSECTION 

MAIN INTERSECTION WHEN 9.6 SIGNAL SIGNAL 
EXECUTING RIGHT-TURN 

RIGHT TURN DELAY AT 
0.1 

MAIN INTERSECTION 

EB 295 DELAY AT SIGNAL WHEN 
56.9 66.9 260 41 .2 246 

EXECUTING U-TURN 
THRU DELAY AT MAIN 

9.9 
THRU DELAY AT MAIN RIGHT TURN DELAY AT 

INTERSECTION SIGNAL INTERSECTION 41 .2 MAIN INTERSECTION 
SIGNAL SIGNAL 

RIGHT TURN DELAY AT 
0.2 

MAIN INTERSECTION 

WB 251 DELAY AT SIGNAL WHEN 
45.7 

EXECUTING U-TURN 
52.8 198 40.1 451 

THRU DELAY AT MAIN 
6.9 

THRU DELAY AT MAIN RIGHT TURN DELAY AT 
INTERSECTION SIGNAL INTERSECTION 40.1 MAIN INTERSECTION 

SIGNAL SIGNAL 

Jackrabbit Trail : 1-10 to Bell Road 
Access Control and Corridor Improvement Study 

- - - - - - - - - .. - -· -

DELAY 
TOTAL 

TOTAL AVERAGE 
DELAY 

(SEC) 
{SEC) 

INTERSECTION DELAY 

6.7 I 

I 
16.3 I 

I 

9 .6 

20.7 

21 .7 

1 32.4 

0 .1 

0.1 

0.2 

0.2 

8 -4 

- - - - -
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Arizona Parkway Intersection Operations (with Indirect Left-Tu rns) 
Category 3 - AM Peak Hour 

INDIRECT LEFT DELAY 
TOTAL 

VOLUM E OF AGGREGATE DELAY DELAY 
TOTAL VOLUME OF 

AGGREGATE DELAY TO 
APPROACH DELAY AT DELAY DELAY RIGHT 

VOLUME (SEC) 
(SEC) 

THRU TRAFFIC TO THRU TRAFFIC (SEC) 
(SEC) TURN 

RIGHT TRAFFIC 

THRU DELAY AT U-TURN 
THRU DELAY AT U- THRU DELAY AT U-

SIGNAL ENTERING THE 12.4 
INTERSECTION 

TURN SIGNAL 
12.4 

TURN SIGNAL 

THRU DELAY AT MAIN 
ENTERING THE ENTERING THE 

INTERSECTION SIGNAL 
10.4 INTERSECTION INTERSECTION 

NB 96 
DELAY AT SIGNAL WHEN 

43.4 680 22.8 303 

EXECUTING U-TURN 
13.8 THRU DELAY AT MAIN RIGHT TURN DELAY AT 

RIGHT TURN DELAY AT 
INTERSECTION 10.4 MAIN INTERSECTION 

MAIN INTERSECTION WHEN 6.8 
SIGNAL SIGNAL 

EXECUTING RIGHT-TURN 
THRU DELAY AT U-TURN 

THRU DELAY AT U- THRU DELAY AT U-
SIGNAL ENTERING THE 16 

TURN SIGNAL TURN SIGNAL 
INTERSECTION 

ENTERING THE 
16 

ENTERING THE 
THRU DELAY AT MAIN 

9.8 INTERSECTION INTERSECTION 
INTERSECTION SIGNAL 

SB 575 
DELAY AT SIGNAL WHEN 

66.5 1016 25.8 90 

EXECUTING U-TURN 
16.2 THRU DELAY AT MAIN RIGHT TURN DELAY AT 

RIGHT TURN DELAY AT INTERSECTION 9.8 MAIN INTERSECTION 
MAIN INTERSECTION WHEN 24.5 SIGNAL SIGNAL 

EXECUTING RIGHT-TURN 

RIGHT TURN DELAY AT 
12.6 

MAIN INTERSECTION 

EB 102 DELAY AT SIGNAL WHEN 
16.2 39.2 267 13.9 202 

EXECUTING U-TURN 
THRU DELAY AT MAIN 

10.4 
THRU DELAY AT MAIN RIGHT TURN DELAY AT 

INTERSECTION SIGNAL INTERSECTION 13.9 MAIN INTERSECTION 
SIGNAL SIGNAL 

RIGHT TURN DELAY AT 
14.8 

MAIN INTERSECTION 

WB 323 DELAY AT SIGNAL WHEN 
13.8 38.4 252 16.9 313 

EXECUTING U-TURN 
THRU DELAY AT MAIN 

9.8 
THRU DELAY AT MAIN RIGHT TURN DELAY AT 

INTERSECTION SIGNAL INTERSECTION 16.9 MAIN INTERSECTION 
SIGNAL SIGNAL 

Jackrabbit Trail : 1-10 to Bell Road 
Access Control and Corridor Improvement Study 

- - .. - -
DELAY 

TOTAL 
TOTAL AVERAGE 

DELAY 
(SEC) 

(SEC) 
INTERSECTION DELAY 

12.4 

36.9 

24.5 

16 

22 .8 

6.8 30.6 

12.6 

12.6 

14.8 

14.8 

B-5 
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Arizona Parkway Intersection Operations (with Indirect Left-Turns) 
Category 1 - PM Peak Hour 

INDIRECT LEFT DELAY 
TOTAL 

VOL UM E OF AGGREGATE DELAY DELAY 
TOTAL VOLUME OF 

AGG REGATE DELAY TO 
APPROACH DELAY AT DELAY DELAY RIGHT 

VO LUME (SEC) 
(SEC) 

THRU TRAFFIC TO THRU TRAFFIC (SEC) 
(SEC) TURN 

RIGHT TRAFFIC 

THRU DELAY AT U-TURN 
THRU DELAY AT U- THRU DELAY AT U-

SIGNAL ENTERING THE 22 .1 
TURN SIGNAL TURN SIGNAL 

INTERSECTION 22.1 
THRU DELAY AT MAIN 

ENTERING THE ENTERING THE 

INTERSECTION SIGNAL 
13 INTERSECTION INTERSECTION 

NB 360 
DELAY AT SIGNAL WHEN 

79.5 2476 35.1 692 

EXECUTING U-TURN 
34.5 THRU DELAY AT MAIN RIGHT TURN DELAY AT 

INTERSECTION 13 MAIN INTERSECTION 
RIGHT TURN DELAY AT SIGNAL SIGNAL 

MAIN INTERSECTION WHEN 9,9 
EXECUTING RIGHT-TURN 
THRU DELAY AT U-TURN 

THRU DELAY AT U- THRU DELAY AT U-
SIGNAL ENTERING THE 12.8 

TURN SIGNAL TURN SIGNAL 
INTERSECTION ENTERING THE 

12.8 
ENTERING THE 

THRU DELAY AT MAIN 
14.3 INTERSECTION INTERSECTION 

INTERSECTION SIGNAL 
SB 421 

DELAY AT SIGNAL WHEN 
79.5 1802 27.1 261 

EXECUTING U-TURN 
39.7 THRU DELAY AT MAIN RIGHT TURN DELAY AT 

RIGHT TURN DELAY AT INTERSECTION 14.3 MAIN INTERSECTION 
MAIN INTERSECTION WHEN 12.7 SIGNAL SIGNAL 

EXECUTING RIGHT-TURN 

RIGHT TURN DELAY AT 
19.1 

MAIN INTERSECTION 

EB 198 DELAY AT SIGNAL WHEN 
39.7 71 .8 188 19 118 

EXECUTING U-TURN 
THRU DELAY AT MAIN 

13 
THRU DELAY AT MAIN RIGHT TURN DELAY AT 

INTERSECTION SIGNAL INTERSECTION 19 MAIN INTERSECTION 
SIGNAL SIGNAL 

RIGHT TURN DELAY AT 
64.4 

MAIN INTERSECTION 

WB 354 DELAY AT SIGNAL WHEN 
34.5 113.2 531 21 .8 769 

EXECUTING U-TURN 
THRU DELAY AT MAIN 

14.3 
THRU DELAY AT MAIN RIGHT TURN DELAY AT 

INTERSECTION SIGNAL INTERSECTION 21 .8 MAIN INTERSECTION 
SIGNAL SIGNAL 

Jackrabbit Trail : 1-10 to Bell Road 
Access Control and Corridor Improvement Study 

- - Iii .. .. - - - - - ... - -

DELAY 
TOTAL 

TOTAL AVERAGE 
DELAY 

(SEC) 
1~ EC1 

INTERSECTION DELAY 

22.1 

34.8 

12.7 

12.8 

22.7 

9.9 42.7 

19.1 

19.1 

64.4 

64.4 

B-6 
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Arizona Parkway Intersection Operations (with Indirect Left-Turns) 
Category 2 - PM Peak Hour 

INDIRECT LEFT DELAY 
TOTAL 

VOLUME OF AGGREGATE DELAY DELAY 
TOTAL VOLUME OF 

AGGREGATE DELAY TO 
APPROACH 

VOLUME 
DELAY AT 

(SEC) 
DELAY 

THRU TRAFFIC TO THRU TRAFFIC (SEC) 
DELAY RIGHT 

RIGHT TRAFFIC 
ISECl {SEC} TURN 

THRU DELAY AT U-TURN 
THRU DELAY AT U- THRU DELAY AT U-

SIGNAL ENTER ING THE 14 
INTERSECTION 

TURN SIGNAL 
14 

TURN SIGNAL 

THRU DELAY AT MAIN 
ENTERING THE ENTERING THE 

INTERSECTION SIGNAL 
7.9 INTERSECTION INTERSECTION 

NB 328 
DELAY AT SIGNAL WHEN 

52.7 2051 21 .9 437 

EXECUTING U-TURN 
25.3 

THRU DELAY AT MAIN RIGHT TURN DELAY AT 

RIGHT TURN DELAY AT 
INTERSECTION 7.9 MAIN INTERSECTION 

MAIN INTERSECTION WHEN 5.5 
SIGNAL SIGNAL 

EXECUTING RIGHT-TURN 
THRU DELAY AT U-TURN 

THRU DELAY AT U- THRU DELAY AT U-
SIGNAL ENTERING THE 10.7 

TURN SIGNAL TURN SIGNAL 
INTERSECTION 10.7 

THRU DELAY AT MAIN 
ENTERING THE ENTERING THE 

INTERSECTION SIGNAL 
8.6 INTERSECTION INTERSECTION 

SB 447 
DELAY AT SIGNAL WHEN 

52.4 1666 19.3 272 

EXECUTING U-TURN 
27 .5 THRU DELAY AT MAIN RIGHT TURN DELAY AT 

RIGHT TURN DELAY AT INTERSECTION 8.6 MAIN INTERSECTION 
MAIN INTERSECTION WHEN 5.6 SIGNAL SIGNAL 

EXECUTING RIGHT-TURN 

RIGHT TURN DELAY AT 
0.1 

MAIN INTERSECTION 

EB 210 DELAY AT SIGNAL WHEN 
27 .5 35.5 231 25 108 

EXECUTING U-TURN 
THRU DELAY AT MAIN 

7.9 
THRU DELAY AT MAIN RIGHT TURN DELAY AT 

INTERSECTION SIGNAL INTERSECTION 25 MAIN INTERSECTION 
SIGNAL SIGNAL 

RIGHT TURN DELAY AT 
0.4 

MAIN INTERSECTION 

WB 272 DELAY AT SIGNAL WHEN 
25.3 34.3 484 27.9 603 

EXECUTING U-TURN 
THRU DELAY AT MAIN 

8.6 
THRU DELAY AT MAIN RIG HT TURN DELAY AT 

INTERSECTION SIGNAL INTERSECTION 27.9 MAIN INTERSECTION 
SIGNAL SIGNAL 

Jackrabbit Trail : 1-10 to Bell Road 
Access Control and Corridor Improvement Study 

.. - - ·- liill 

DELAY 
TOTAL 

TOTAL AVERAGE 
(SEC) 

DELAY 
INTERSECTION DELAY 

!SECJ 

14 

19.6 

5.6 

10.7 

16.2 

5.5 23.5 

0 .1 

0.1 

0.4 

0.4 

8-7 
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Arizona Parkway Intersection Operations (with Indirect Left-Turns) 
Category 3 - PM Peak Hour 

INDIRECT LEFT DELAY 
TOTAL 

VOLUME OF AGGREGATE DELAY DELAY 
TOTAL VOLUME OF 

AGGREGATE DELAY TO APPROACH 
VOLUME 

DELAY AT 
(SEC) 

DELAY 
THRU TRAFFIC TO THRU TRAFFIC (SEC) 

DELAY RIGHT 
RIGHT TRAFFIC 

!SEC I !SEC I TURN 
THRU DELAY AT U-TURN 

THRU DELAY AT U- THRU DELAY AT U-
SIGNAL ENTERING THE 14.9 

INTERSECTION 
TURN SIGNAL 

14.9 
TURN SIGNAL 

THRU DELAY AT MAIN 
ENTERING THE ENTERING THE 

INTERSECTION SIGNAL 
11 .5 INTERSECTION INTERSECTION 

NB 204 
DELAY AT SIGNAL WHEN 

54.2 956 26.4 389 

EXECUTING U-TURN 
12.6 

THRU DELAY AT MAIN RIGHT TURN DELAY AT 

RIGHT TURN DELAY AT 
INTERSECTION 11 .5 MAIN INTERSECTION 

MAIN INTERSECTION WHEN 15.2 
SIGNAL SIGNAL 

EXECUTING RIGHT-TURN 
THRU DELAY AT U-TURN 

THRU DELAY AT U- THRU DELAY AT U-
SIGNAL ENTERING THE 12.4 

TURN SIGNAL TURN SIGNAL 
INTERSECTION 12.4 

THRU DELAY AT MAIN 
ENTERING THE ENTERING THE 

INTERSECTION SIGNAL 
11 .9 INTERSECTION INTERSECTION 

SB 337 
DELAY AT SIGNAL WHEN 

66.5 655 24.3 81 

EXECUTING U-TURN 
17 

THRU DELAY AT MAIN RIGHT TURN DELAY AT 
RIGHT TURN DELAY AT INTERSECTION 11 .9 MAIN INTERSECTION 

MAIN INTERSECTION WHEN 25.2 SIGNAL SIGNAL 
EXECUTING RIGHT-TURN 

RIGHT TURN DELAY AT 
9.5 

MAIN INTERSECTION 

EB 118 DELAY AT SIGNAL WHEN 
17 38 144 10.8 69 

EXECUTING U-TURN 
THRU DELAY AT MAIN 

11 .5 
THRU DELAY AT MAIN RIGHT TURN DELAY AT 

INTERSECTION SIGNAL INTERSECTION 10.8 MAIN INTERSECTION 
SIGNAL SIGNAL 

RIGHT TURN DELAY AT 
19.4 

MAIN INTERSECTION 

WB 339 DELAY AT SIGNAL WHEN 
12.6 43.9 294 20.8 630 

EXECUTING U-TURN 
THRU DELAY AT MAIN 

11 .9 
THRU DELAY AT MAIN RIGHT TURN DELAY AT 

INTERSECTION SIGNAL INTERSECTION 20.8 MAIN INTERSECTION 
SIGNAL SIGNAL 

Jackrabbit Trail : 1-10 to Bel l Road 
Access Control and Corridor Improvement Study 

- - - - - ... ~ - - - - .. -

DELAY 
TOTAL 

TOTAL AVERAGE 
(SEC) 

DELAY 
INTERSECTION DELAY 

(SEC} 

14.9 

40.1 

25.2 

12.4 

27.6 

15.2 31.4 

9.5 

9.5 

19.4 

19.4 

B-8 
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Appendix B - Part 3 
Arizona Parkway Intersection Configuration 

Detailed Level of Service Calculations for Jackrabbit Trail & Bell Road Intersection 
With Six-lane Parkway Facility 

Jackrabbit Trail: 1-10 to Bell Road 
Access Control and Corridor Improvement Study 
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Six-Lane Arizona Parkway Intersection Operations (with Indirect Left-Turns) 
Jackrabbit Trail & Bell Road 

Base Condition -AM Peak Hour 

INDIRECT LEFT DELAY 
TOTAL 

VOLUM E OF AGGREGATE DELAY DELAY 
TOTAL VOLUME OF 

AGGREGATE DELAY TO DELAY 
APPROACH DELAY AT DELAY DELAY RIGHT 

VOLUME (SEC) 
(SEC) 

THRU TRAFFIC TO THRU TRAFFIC (SEC) 
(SEC) TURN 

RIGHT TRAFFIC (SEC) 

THRU DELAY AT U-TURN 
THRU DELAY AT U- THRU DELAY AT U-

SIGNAL ENTERING THE 148 
TURN SIGNAL TURN SIGNAL 

INTERSECTION 
ENTERING THE 

148 
ENTERING THE 

148 
THRU DELAY AT MAIN 

INTERSECTION SIGNAL 
48.4 INTERSECTION INTERSECTION 

NB 933 
DELAY AT SIGNAL WHEN 

527.3 2036 196.4 298 

EXECUTING U-TURN 
190.5 THRU DELAY AT MAIN RIGHT TURN DELAY AT 

INTERSECTION 48.4 MAIN INTERSECTION 24.4 
RIGHT TURN DELAY AT SIGNAL SIGNAL 

MAIN INTERSECTION WHEN 140.4 
EXECUTING RIGHT-TURN 
THRU DELAY AT U-TURN THRU DELAY AT U- THRU DELAY AT U-
SIGNAL ENTER ING THE 135.5 

TURN SIGNAL TURN SIGNAL 
INTERSECTION 135.5 135.5 

THRU DELAY AT MAIN 
ENTERING THE ENTERING THE 

INTERSECTION SIGNAL 
37.1 INTERSECTI ON INTERSECTION 

SB 120 241 .8 1823 172.6 456 
DELAY AT SIGNAL WHEN 

44 .8 
EXECUTING U-TURN THRU DELAY AT MAIN RIGHT TURN DELAY AT 

RIGHT TURN DELAY AT INTERSECTION 37.1 MAIN INTERSECTION 140.4 
MAIN INTERSECTION WHEN 24.4 SIGNAL SIGNAL 

EXECUTING RIGHT-TURN 
THRU DELAY AT U-TURN 

THRU DELAY AT U- THRU DELAY AT U-
SIGNAL ENTERING THE 237.5 

TURN SIGNAL TURN SIGNAL 
INTERSECTION 

ENTER ING THE 
237.5 

ENTERING THE 
237 .5 

THRU DELAY AT MAIN 
16.8 INTERSECT ION INTERSECTION 

EB 415 
INTERSECTION SIGNAL 314.5 2530 254 .3 1411 

DELAY AT SIGNAL WHEN 
EXECUTING U-TURN 

45.7 
THRU DELAY AT MAIN RIGHT TURN DELAY AT 

RIGHT TURN DELAY AT INTERSECTION 16.8 MAIN INTERSECTION 499.8 
MAIN INTERSECTION WHEN 14.5 SIGNAL SIGNAL 

EXECUTING RIGHT-TURN 
THRU DELAY AT U-TURN 

THRU DELAY AT U- THRU DELAY AT U-
SIGNAL ENTERING THE 22.9 

TURN SIGNAL TURN SIGNAL 
INTERSECTION 

ENTER ING THE 
22.9 

ENTERING THE 
22.9 

THRU DELAY AT MAIN 
12 INTERSECTION INTERSECTION 

WB 416 INTERSECTION SIGNAL 580.4 1603 34.9 220 
DELAY AT SIGNAL WHEN 

45.7 
EXECUTING U-TURN THRU DELAY AT MAIN RIGHT TURN DELAY AT 

RIGHT TURN DELAY AT INTER SECTION 12 MAIN INTERSECTION 14.5 
MAIN INTERSECTION WHEN 499.8 SIGNAL SIGNAL 

EXECUTING RIGHT-TURN 

Jackrabbit Trail : 1-10 to Bell Road 
Access Control and Corridor Improvement Study 

TOTAL 
DELAY 
(SEC) 

172.4 

275.9 

737 .3 

37.4 

- - - - - - - ... - - - - - -

TOTAL AVERAGE 
INTERSECTION DELAY 

288.1117853 

B-9 .. - -- -
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TECHNICAL MEMORANDUM- TRAFFIC OPERATIONS 

Six-Lane Arizona Parkway Intersection Operations (with Indirect Left-Turns) 
Jackrabbit Trail & Bell Road 

Alternative A Condition -AM Peak Hour 

INDIRECT LEFT DELAY 
TOTAL 

VOLUME OF AGGREGATE DELAY DELAY 
TOTAL VOLUME OF 

AGGREGATE DELAY TO DELAY 
APPROACH DELAY AT DELAY DELAY RIGHT 

VOLUM E (SEC) 
I SEC) 

THRU TRAFFIC TO THRU TRAFFIC (SEC) 
(SEC) TURN 

RIGHT TRAFFIC (SEC) 

THRU DELAY AT U-TURN 
THRU DELAY AT U- TH RU DELAY AT U-

SIGNAL ENTERING THE 57 .8 
INTERSECT ION 

TURN SIGNAL 
57.8 

TURN SIGNAL 
57.8 

THRU DELAY AT MAIN 
ENTERING THE ENTERING THE 

INTERSECTION SIGNAL 
9.8 INTERSECTION INTERSECTION 

NB 933 
DELAY AT SIGNAL WHEN 

207.7 2036 67.6 298 

EXECUTING U-TURN 
49.6 

THRU DELAY AT MAIN RIGHT TURN DELAY AT 

RIGHT TURN DELAY AT 
INTERSECTION 9.8 MAIN INTERSECTION 1.2 

MAIN INTERSECTION W HEN 90.5 
SIGNAL SIGNAL 

EXECUTING RIGHT-TURN 
THRU DELAY AT U-TURN 

THRU DELAY AT U- TH RU DELAY AT U-
SIGNAL ENTERIN G THE 49.5 

TURN SIGNAL TURN SIGNAL 
INTERSECTION 49.5 49.5 

THRU DELAY AT MAIN 
ENTERING THE ENTERING THE 

INTERSECTION SIGNAL 
12.9 INTERSECTION INTERSECTION 

SB 120 
DELAY AT SIGNAL WHEN 

90.7 1823 62.4 456 

EXECUTING U-TURN 
27. 1 

THRU DELAY AT MAIN RIGHT TURN DELAY AT 
RIGHT TURN DELAY AT INTERSECTION 12.9 MAIN INTERSECTION 90.5 

MAIN INTERSECTION W HEN 1.2 SIGNAL SIGNAL 
EXECUTING RIGHT-TURN 
THRU DELAY AT U-TURN 

THRU DELAY AT U- TH RU DELAY AT U-
SIGNAL ENTERING THE 287.7 

TURN SIGNAL TURN SIGNAL 
INTERSECTION 287.7 287.7 

THRU DELAY AT MAIN 
ENTERING THE ENTER ING THE 

INTERSECTION SIGNAL 
19.8 INTERSECTION INTERSECTION 

EB 415 
DELAY AT SIGNAL WHEN 

347.6 2530 307.5 141 1 

EXECUTING U-TURN 
26.8 

THRU DELAY AT MA IN RIGHT TU RN DELAY AT 
RIGHT TURN DELAY AT INTERSECTION 19.8 MAIN INTERSECTION 147.4 

MAIN INTERSECTION W HEN 13.3 SIGNAL SIGNAL 
EXECUTING RIGHT-TU RN 
THRU DELAY AT U-TURN 

THRU DELAY AT U- TH RU DELAY AT U-
SIGNAL ENTERING THE 17.6 

TURN SIGNAL TURN SIGNAL 
INTERSECT ION 17.6 17.6 

THRU DELAY AT MAIN 
ENTERING THE ENTER ING THE 

INTERSECTION SIGNAL 
7.3 INTERSECTION INTERSECTION 

WB 41 6 
DELAY AT SIGNAL WHEN 

199.1 1603 24.9 220 

EXECUTING U-T URN 
26.8 

THRU DELAY AT MAIN RIGHT TURN DELAY AT 
RIGHT TURN DELAY AT INTERSECTION 7.3 MAIN INTERSECTION 13.3 

MAIN INTERSECTION W HEN 147.4 SIGNAL SIGNAL 
EXECUTING RIGHT-TURN 

Jackrabbit Trail : 1-10 to Bell Road 
Access Control and Corridor Improvement Study 

TOTAL 
DELAY 
(SEC) 

59 

140 

435.1 

30.9 

- - - -

TOTAL AVERAGE 
INTERSECTION DELAY 

179.6894462 

- -

B-10 



-

TECHNICAL MEMORANDUM- TRAFFIC OPERATIONS 

Six-Lane Arizona Parkway Intersection Operations (with Indirect Left-Turns) 
Jackrabbit Trail & Bell Road 

Alternative B Condition- AM Peak Hour 

INDIRECT LEFT DELAY 
TOTAL 

VOLUME OF AGGREGATE DELAY DELAY 
TOTAL VOLUM E OF 

AGGREGATE DELAY TO DELAY 
APPROACH DELAY AT DELAY DELAY RIGHT 

VOLUME (SEC) 
(SEC) 

THRU TRAFFIC TO THRU TRAFFIC (SEC) 
(SEC) TURN 

RIGHT TRAFFIC (SEC) 

THRU DELAY AT U-TURN 
THRU DELAY AT U- THRU DELAY AT U-

SIGNAL ENTERING THE 60 
TURN SIGNAL TURN SIGNAL 

INTERSECTION 60 60 
THRU DELAY AT MAIN 

ENTERING THE ENTERING THE 

INTERSECTION SIGNAL 
7.7 INTERSECTION INTERSECTION 

NB 933 
DELAY AT SIGNAL WHEN 

149.8 2036 67.7 298 

EXECUTING U-TURN 
47.4 THRU DELAY AT MAIN RIGHT TURN DELAY AT 

INTERSECTION 7.7 MAIN INTERSECTION 2.8 
RIGHT TURN DELAY AT SIGNAL SIGNAL 

MAIN INTERSECTION WHEN 34.7 
EXECUTING RIGHT-TURN 
THRU DELAY AT U-TURN 

THRU DELAY AT U- THRU DELAY AT U-
SIGNAL ENTERING THE 53.8 

TURN SIGNAL TURN SIGNAL 
INTERSECTION 

ENTERING THE 
53.8 

ENTERING THE 
53.8 

THRU DELAY AT MAIN 
13.1 INTERSECTION INTERSECTION 

INTERSECTION SIGNAL 
SB 120 

DELAY AT SIGNAL WHEN 
118.6 1823 66.9 456 

EXECUTING U-TURN 
48.9 

THRU DELAY AT MAIN RIGHT TURN DELAY AT 
RIGHT TURN DELAY AT INTERSECTION 13.1 MAIN INTERSECTION 34.7 

MAIN INTERSECTION WHEN 2.8 SIGNAL SIGNAL 
EXECUTING RIGHT-TURN 
THRU DELAY AT U-TURN THRU DELAY AT U- THRU DELAY AT U-
SIGNAL ENTERING THE 49.7 TURN SIGNAL TURN SIGNAL 

INTERSECTION 49.7 0 
THRU DELAY AT MAIN 

ENTERING THE ENTERING THE 
82.5 INTERSECTION INTERSECTION 

EB 415 INTERSECTION SIGNAL 213.1 2530 132.2 0 
DELAY AT SIGNAL W HEN 

EXECUTING U-TURN 
53.8 

THRU DELAY AT MAIN RIGHT TURN DELAY AT 
RIGHT TURN DELAY AT INTERSECTION 82.5 MAIN INTERSECTION 0 

MAIN INTERSECTION WHEN 27.1 SIGNAL SIGNAL 
EXECUTING RIGHT-TURN 
THRU DELAY AT U-TURN 

THRU DELAY AT U- THRU DELAY AT U-
SIGNAL ENTERING THE 28.8 

TURN SIGNAL TURN SIGNAL 
INTERSECTION 

ENTERING THE 
28.8 

ENTERING THE 
28.8 

THRU DELAY AT MAIN 
16.2 INTERSECTION INTERSECTION 

WB 416 INTERSECTION SIGNAL 106.8 1603 45 220 
DELAY AT SIGNAL W HEN 

EXECUTING U-TURN 
53.9 

THRU DELAY AT MAIN RIGHT TURN DELAY AT 
RIGHT TURN DELAY AT INTERSECTION 16.2 MAIN INTERSECTION 27 .1 

MAIN INTERSECTION WHEN 7.9 SIGNAL SIGNAL 
EXECUTING RIGHT-TURN 

Jackrabbit Trail : 1-10 to Bell Road 
Access Control and Corridor Improvement Study 

TOTAL 
DELAY 
(S EC) 

62.8 

88.5 

0 

55.9 

- - - - - - - - .. - ~ - - -

TOTAL AVERAGE 
INTERSECTION DELAY 

94.43557604 

I 

B-11 

- - - -
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TECHNICAL MEMORANDUM- TRAFFIC OPERATIONS 

Six-Lane Arizona Parkway Intersection Operations (with Indirect Left-Turns) 
Jackrabbit Trail & Bell Road 

Alternative C Condition- AM Peak Hour 

INDIRECT LEFT DELAY 
TOTAL 

VOLUME OF AGGREGATE DELAY DELAY 
TOTAL VOLUME OF 

AGGREGATE DELAY TO DELAY 
APPROACH DELAY AT DELAY DELAY RIGHT 

VOLUME (SEC) 
{SEC) 

THRU TRAFFIC TO THRU TRAFFIC (SEC) 
!SEC) TURN 

RIGHT TRAFFIC (SEC) 

THRU DELAY AT U-TURN 
THRU DELAY AT U- THRU DELAY AT U-

SIGNAL ENTERING THE 0 
INTERSECTION 

TURN SIGNAL 
0 

TURN SIGNAL 
0 

THRU DELAY AT MAIN 
ENTERING THE ENTERING THE 

NB 933 INTERSECTION SIGNAL 
58.1 97.4 2036 INTERSECTION 

58.1 298 
INTERSECTION 

DELAY AT SIGNAL AT THE 
14 THRU DELAY AT MAIN RIGHT TURN DELAY AT 

END OF LOOP RAMP 
INTERSECTION 58.1 MAIN INTERSECTION 31 

THRU DELAY AT MAIN 
25.3 SIGNAL SIGNAL 

INTERSECTION SIGNAL 
THRU DELAY AT U-TURN 

THRU DELAY AT U- TH RU DELAY AT U-
SIGNAL ENTERING THE 0 

TURN SIGNAL TURN SIGNAL 
INTERSECTION 0 0 

THRU DELAY AT MAIN 
ENTER ING THE ENTERING THE 

SB 120 INTERSECTION SIGNAL 
38.2 76.2 1823 

INTERSECTION 
38.2 456 

INTERSECTION 

DELAY AT SIGNAL AT THE 
7 THRU DELAY AT MAIN RIGHT TURN DELAY AT 

END OF LOOP RAMP INTERSECTION 38.2 MAIN INTERSECTION 25.3 
THRU DELAY AT MAIN 

31 SIGNAL SIGNAL 
INTERSECTION SIGNAL 

THRU DELAY AT U-TURN 
THRU DELAY AT U- THRU DELAY AT U-

SIGNAL ENTERING THE 14.9 
TURN SIGNAL TURN SIGNAL 

INTERSECTION 14.9 0 
THRU DELAY AT MAIN 

ENTERING THE ENTERING THE 
31 INTERSECTION INTERSECTION 

EB 415 INTERSECTION SIGNAL 107.9 2530 45.9 0 
DELAY AT SIGNAL WHEN 

EXECUTING U-TURN 
48 .6 

THRU DELAY AT MAIN RIGHT TURN DELAY AT 
RIGHT TURN DELAY AT INTERSECTION 31 MAIN INTERSECTION 0 

MAIN INTERSECTION WHEN 13.4 SIGNAL SIGNAL 
EXECUTING RIGHT-TURN 
THRU DELAY AT U-TURN 

THRU DELAY AT U- TH RU DELAY AT U-
SIGNAL ENTERING THE 10.2 

TURN SIGNAL TURN SIGNAL 
INTERSECTION 10.2 0 

THRU DELAY AT MAIN 
ENTERING THE ENTERING THE 

25.3 INTERSECTION INTERSECTION 
WB 416 INTERSECTION SIGNAL 97 .3 1603 35.5 0 

DELAY AT SIGNAL W HEN 
47.5 

EXECUTING U-TURN THRU DELAY AT MAIN RIGHT TURN DELAY AT 
RIGHT TURN DELAY AT INTERSECTION 25.3 MAIN INTERSECTION 0 

MAIN INTERSECTION WHEN 14.3 SIGNAL SIGNAL 
EXECUTING RIGHT-TURN 

Jackrabbit Trail: 1-10 to Bell Road 
Access Control and Corridor Improvement Study 

TOTAL 
DELAY 
{SEC) 

31 

25.3 

0 

0 

- - - .. 

TOTAL AVERAGE I 

INTERSECTION DELAY 

53.34073377 

B-12 

--~ 



-

TECHNICAL MEMORANDUM - TRAFFIC OPERATIONS 

Six-Lane Arizona Parkway Intersection Operations (with Indirect Left-Turns) 
Jackrabbit Trail & Bell Road 

Base Condition- PM Peak Hour 

INDIRECT LEFT DELAY 
TOTAL 

VOLUME OF AGGREGATE DELAY DELAY 
TOTAL VOLUME OF 

AGGREGATE DELAY TO DELAY 
APPROACH DELAY AT DELAY DELAY RIGHT 

VOLUME (SEC) 
ISECl 

THRU TRAFFIC TO THRU TRAFFIC (SEC) 
ISECI TURN 

RIGHT TRAFFIC (SEC) 

THRU DELAY AT U-TURN 
THRU DELAY AT U- THRU DELAY AT U-

SIGNAL ENTERING THE 222.1 
INTERSECTION 

TURN SIGNAL 
222.1 

TURN SIGNAL 
222.1 

THRU DELAY AT MAIN 
ENTERING THE ENTERING THE 

INTERSECTION SIGNAL 
102 INTERSECTION INTERSECTION 

NB 1381 
DELAY AT SIGNAL WHEN 

585.7 3120 324.1 481 

EXECUTING U-TURN 
202.5 THRU DELAY AT MAIN RIGHT TURN DELAY AT 

RIGHT TURN DELAY AT 
INTERSEC TION 102 MAIN INTERSECTION 10.2 

MAIN INTERSECTION WHEN 59.1 
SIGNAL SIGNAL 

EXECUTING RIGHT-TURN 
THRU DELAY AT U-TURN 

THRU DELAY AT U- THRU DELAY AT U-
SIGNAL ENTER ING THE 23.6 

TURN SIGNAL TURN SIGNAL 
INTERSECTION ENTERING THE 

23.6 
ENTERING THE 

23.6 
THRU DELAY AT MAIN 

INTERSECTION SIGNAL 
20.5 INTERSEC TION INTERSECTION 

SB 140 
DELAY AT SIGNAL WHEN 

99.6 1268 44.1 251 

EXECUTING U-TURN 
45.3 

THRU DELAY AT MAIN RIGHT TURN DELAY AT 
RIGHT TURN DELAY AT INTERSECTION 20.5 MAIN INTERSECTION 59.1 

MAIN INTERSECTION WHEN 10.2 SIGNAL SIGNAL 
EXECUTING RIGHT-TURN 
THRU DELAY AT U-TURN 

THRU DELAY AT U- THRU DELAY AT U-
SIGNAL ENTERING THE 162.7 

TURN SIGNAL TURN SIGNAL 
INTERSECTION 162.7 162.7 

THRU DELAY AT MAIN 
ENTERING THE ENTERING THE 

INTERSECTION SIGNAL 
26.3 INTERSECTION INTERSECTION 

EB 382 
DELAY AT SIGNAL WHEN 

260.6 1699 189 928 

EXECUTING U-TURN 
50.1 THRU DELAY AT MAIN RIGHT TURN DELAY AT 

RIGHT TURN DELAY AT INTERSECTION 26.3 MAIN INTERSECTION 0.5 
MAIN INTERSECTION WHEN 21 .5 SIGNAL SIGNAL 

EXECUTING RIGHT-TURN 
THRU DELAY AT U-TURN 

THRU DELAY AT U- THRU DELAY AT U-
SIGNAL ENTERING THE 163.4 

TURN SIGNAL TURN SIGNAL 
INTERSECTION 163.4 163.4 

THRU DELAY AT MAIN 
ENTERING THE ENTERING THE 

INTERSECTION SIGNAL 
92 .7 INTERSECTION INTERSECTION 

WB 379 
DELAY AT SIGNAL WHEN 

306.5 2140 256.1 490 

EXECUTING U-TURN 
49.9 

THRU DELAY AT MAIN RIGHT TURN DELAY AT 
RIGHT TURN DELAY AT INTERSECTION 92.7 MAIN INTERSECTION 21 .5 

MAIN INTERSECTION WHEN 0.5 SIGNAL SIGNAL 
EXECUTING RIGHT-TURN 

Jackrabbit Trail : 1-10 to Bell Road 
Access Control and Corridor Improvement Study 

TOTAL 
DELAY 
ISECI 

232.3 

82.7 

163.2 

184.9 

- - - - - - ~ - - - .. - - -

TOTAL AVERAGE 
INTERSECTION DELAY 

264.5808358 

B-13 

- - - .. 
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TECHNICAL MEMORANDUM- TRAFFIC OPERATIONS 

Six-Lane Arizona Parkway Intersection Operations (with Indirect Left-Turns) 
Jackrabbit Trail & Bell Road 

Alternative A Condition- PM Peak Hour 

INDIRECT LEFT DELAY 
TOTAL 

VOLUME OF AGGREGATE DELAY DELAY 
TOTAL VOLUME OF 

AGGREGATE DELAY TO DELAY 
APPROACH 

VOLUME 
DELAY AT 

(SEC) 
DELAY 

THRU TRAFFIC TO THRU TRAFFIC 
DELAY RIGHT 

I SEC\ 
(SEC) 

I SEC\ TURN 
RIGHT TRAFFIC (SEC) 

THRU DELAY AT U-TURN 
THRU DELAY AT U- THRU DELAY AT U-

SIGNAL ENTERING THE 275.1 
INTERSECTION 

TURN SIGNAL 
275.1 

TURN SIGNAL 
275.1 

THRU DELAY AT MAIN 
ENTERING THE ENTERING THE 

INTERSECT ION SIGNAL 
127.1 INTERSECTI ON INTERSECTION 

NB 1381 
DELAY AT SIGNAL WHEN 

641 .2 3120 402.2 481 

EXECUTING U-TURN 
166.7 

THRU DELAY AT MAIN RIGHT TURN DELAY AT 

RIGHT TURN DELAY AT 
INTERSECTION 127.1 MAIN INTERSECTION 9.6 

MAIN INTERSECTION WHEN 72 .3 
SIGNAL SIGNAL 

EXECUTING RIGHT-TURN 
THRU DELAY AT U-TURN 

THRU DELAY AT U- THRU DELAY AT U-
SIGNAL ENTERING THE 31 

INTERSECTION 
TURN SIGNAL 

31 
TURN SIGNAL 

31 
THRU DELAY AT MAIN 

ENTERING THE ENTERING THE 

INTERSECT ION SIGNAL 
21 .9 INTERSECTION INTERSECTION 

SB 140 
DELAY AT SIGNAL WHEN 

117.5 1268 52.9 251 

EXECUTING U-TURN 
55 

THRU DELAY AT MAIN RIGHT TURN DELAY AT 

RIGHT TURN DELAY AT INTERSECTION 21 .9 MAIN INTERSECTION 72.3 
MAIN INTERSECTION WHEN 9.6 SIGNAL SIGNAL 

EXECUTING RIGHT-TURN 
THRU DELAY AT U-TURN 

THRU DELAY AT U- THRU DELAY AT U-
SIGNAL ENTERING THE 109.7 

TURN SIGNAL TURN SIGNAL 
INTERSECTION 109.7 109.7 

THRU DELAY AT MAIN 
ENTERING THE ENTERING THE 

INTERSECTION SIGNAL 
21 .9 INTERSECTION INTERSECTION 

EB 382 
DELAY AT SIGNAL WHEN 

385.9 1699 131 .6 928 

EXECUTING U-TURN 
63.6 

THRU DELAY AT MAIN RIGHT TURN DELAY AT 

RIGHT TURN DELAY AT INTERSECTION 21 .9 MAIN INTERSECTION 62.3 
MAIN INTERSECTION WHEN 170.7 SIGNAL SIGNAL 

EXECUTING RIGHT-TURN 
THRU DELAY AT U-TURN 

THRU DELAY AT U- THRU DELAY AT U-
SIGNAL ENTERING THE 110.2 

TURN SIGNAL TURN SIGNAL 
INTERSECTION 110.2 110.2 

THRU DELAY AT MAIN 
ENTERING THE ENTERING THE 

INTERSECTION SIGNAL 
43.8 INTERSECTION INTERSECTION 

WB 379 
DELAY AT SIGNAL WHEN 

279.5 2140 154 490 

EXECUTING U-TURN 
63.2 

THRU DELAY AT MAIN RIGHT TURN DELAY AT 

RIGHT TURN DELAY AT INTERSECTION 43.8 MAIN INTERSECTION 170.7 
MAIN INTERSECTION WHEN 62 .3 SIGNAL SIGNAL 

EXECUTING RIGHT-TURN 

Jackrabbit Trail: 1-10 to Bell Road 
Access Control and Corridor Improvement Study 

TOTAL 
DELAY 
CSECl 

284.7 

103.3 

172 

280.9 

- - - -

TOTAL AVERAGE 
INTERSECTION DELAY 

275.129718 

B-14 



-

TECHNICAL MEMORANDUM- TRAFFIC OPERATIONS 

Six-Lane Arizona Parkway Intersection Operations (with Ind irect Left-Turns) 
Jackrabbit Trail & Bell Road 

Alternative B Condition- PM Peak Hour 

INDIRECT LEFT DELAY 
TOTAL 

VOLUME OF AGGREGATE DELAY DELAY 
TOTAL VOLUM E OF 

AGGREGATE DELAY TO DELAY 
APP ROACH DELAY AT DELAY DELAY RIGHT 

VOLUME (SEC) 
CSECl 

THRU TRAFFIC TO THRU TRAFFIC (SEC) 
CSECl TURN 

RIGHT TRAFFIC (SEC) 

THRU DELAY AT U-TURN 
THRU DELAY AT U- THRU DELAY AT U-

SIGNAL ENTERING THE 209.8 
TURN SIGNAL TURN SIGNAL 

INTERSECTION 209.8 209.8 
THRU DELAY AT MAIN 

ENTERING THE ENTERING THE 

INTERSECTION SIGNAL 
142.5 INTERSECTION INTERSECTION 

NB 1381 
DELAY AT SIGNAL WHEN 

762.6 3120 352.3 481 

EXECUTING U-TURN 
330.5 

THRU DELAY AT MAIN RIGHT TURN DELAY AT 
INTERSECTION 142.5 MAIN INTERSECTION 1.2 

RIGHT TURN DELAY AT SIGNAL SIGNAL 
MAIN INTERSECTION WHEN 79.8 

EXECUTING RIGHT-TURN 
THRU DELAY AT U-TURN 

THRU DELAY AT U- THRU DELAY AT U-
SIGNAL ENTERING THE 25.7 TURN SIGNAL TURN SIGNAL 

INTERSECTION 25.7 25.7 
THRU DELAY AT MAIN 

ENTERING THE ENTERING THE 
17.6 INTERSECTION INTERSECTION 

SB 140 INTERSECTION SIGNAL 103.9 1268 43.3 251 
DELAY AT SIGNAL WHEN 

EXECUTING U-TURN 
59.4 THRU DELAY AT MAIN RIGHT TURN DELAY AT 

RIGHT TURN DELAY AT INTER SECTION 17.6 MAIN INTERSECTION 79.8 
MAIN INTERSECTION WHEN 1.2 SIGNAL SIGNAL 

EXECUTING RIGHT-TURN 
THRU DELAY AT U-TURN 

THRU DELAY AT U- THRU DELAY AT U-
SIGNAL ENTERING THE 36.8 

TURN SIGNAL TURN SIGNAL 
INTERSECTION 

ENTERING THE 
36.8 

ENTERING THE 
0 

THRU DELAY AT MAIN 
17.1 INTERSECT ION INTERSECTION 

INTERSECTION SIGNAL 
EB 382 

DELAY AT SIGNAL WHEN 
260.9 1699 53.9 0 

EXECUTING U-TURN 
62.7 

THRU DELAY AT MAIN RIGHT TURN DELAY AT 
RIGHT TURN DELAY AT INTERSECTION 17.1 MAIN INTERSECTION 0 

MAIN INTERSECTION WHEN 144.3 SIGNAL SIGNAL 
EXECUTING RIGHT-TURN 
THRU DELAY AT U-TURN 

THRU DELAY AT U- THRU DELAY AT U-
SIGNAL ENTERING THE 118 

TURN SIGNAL TURN SIGNAL 
INTERSECTION 

ENTERING THE 
118 

ENTERING THE 
118 

THRU DELAY AT MAIN 
21 .9 INTERSECTION INTERSECTION 

INTERSECTION SIGNAL 
WB 379 

DELAY AT SIGNAL WHEN 
208.5 2140 139.9 490 

EXECUTING U-TURN 
62.4 THRU DELAY AT MAIN RIGHT TURN DELAY AT 

RIGHT TURN DELAY AT INTERSECTION 21 .9 MAIN INTERSECTION 144.3 
MAIN INTERSECTION WHEN 6 .2 SIGNAL SIGNAL 

EXECUTING RIGHT-TURN 

Jackrabbit Trail : 1-10 to Bell Road 
Access Control and Corridor Improvement Study 

TOTAL 
DELAY 
CSECl 

211 

105.5 

0 

262.3 

- - - - - - - - - - - - - ~ 

TOTAL AVERAGE 
INTERSECTION DELAY 

259.8178246 

- I 

B-15 

- - - -
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TECHNICAL MEMORANDUM- TRAFFIC OPERATIONS 

Six-Lane Arizona Parkway Intersection Operations (with Indirect Left-Turns) 
Jackrabbit Trail & Bell Road 

Alternative C Condition- PM Peak Hour 

INDIRECT LEFT DELAY 
TOTAL 

VOLUME OF AGGREGATE DELAY DELAY 
TOTAL VOLUME OF 

AGGREGATE DELAY TO DELAY 
APPROACH 

VOLUME 
DELAY AT DELAY DELAY RIGHT 

(SEC) 
ISECl 

THRU TRAFFIC TO THRU TRAFFIC (SEC) 
I SEC \ TURN 

RIGHT TRAFFI C (SEC) 

THRU DELAY AT U-TURN 
THRU DELAY AT U- THRU DELAY AT U-

SIGNAL ENTERING THE 0 
INTERSECTION 

TURN SIGNAL 
0 

TURN SIGNAL 
0 

THRU DELAY AT MAIN 
ENTER ING THE ENTERING THE 

INTERSECTION SIGNAL 
383.9 INTERSECTION INTERSECTION 

N8 1381 725 3120 383.9 481 
DELAY AT SIGNAL AT THE 

0.6 THRU DELAY AT MAIN RIGHT TURN DELAY AT 
END OF LOOP RAMP 

INTERSECTION 383.9 MAIN INTERSECTION 37.9 

THRU DELAY AT MAIN 
340.5 

SIGNAL SIGNAL 
INTERSECTION SIGNAL 

THRU DELAY AT U-TURN 
THRU DELAY AT U- THRU DELAY AT U-

SIGNAL ENTERING THE 0 
TURN SIGNAL TURN SIGNAL 

INTERSECTION 0 0 
THRU DELAY AT MAIN 

ENTER ING THE ENTERING THE 

SB 140 INTERSECTION SIGNAL 
32.4 

50.1 1268 
INTERSECTION 

32.4 251 
INTERSECTION 

DELAY AT SIGNAL AT THE 
0 THRU DELAY AT MAIN RIGHT TURN DELAY AT 

END OF LOOP RAMP 
THRU DELAY AT MAIN 

INTERSECTION 32.4 MA IN INTERSECTION 27.6 

INTERSECTION SIGNAL 
17.7 SIGNAL SIGNAL 

THRU DELAY AT U-TURN THRU DELAY AT U- THRU DELAY AT U-
SIGNAL ENTERING THE 30.8 

TURN SIGNAL TURN SIGNAL 
INTERSECTION 30.8 0 

THRU DELAY AT MAIN 
ENTER ING THE ENTERING THE 

INTERSECTION SIGNAL 
17.7 INTERSECTION INTERSECTION 

EB 382 
DELAY AT SIGNAL WHEN 

108.6 1699 48.5 0 

EXECUTING U-TURN 
41.5 

THRU DELAY AT MAIN RIGHT TURN DELAY AT 
RIGHT TURN DELAY AT INTERSECTION 17.7 MA IN INTERSECTION 0 

MAIN INTERSECTION WHEN 18.6 SIGNAL SIGNAL 

EXECUTING RIGHT-TURN 
THRU DELAY AT U-TURN 

THRU DELAY AT U- TH RU DELAY AT U-
SIGNAL ENTERING THE 37.6 

INTERSECTION 
TURN SIGNAL 

37 .6 
TURN SIGNAL 

0 
THRU DELAY AT MAIN 

ENTERING THE ENTERING THE 

INTERSECTION SIGNAL 
340.5 INTERSECTION INTERSECTION 

WB 379 
DELAY AT SIGNAL WHEN 

439.2 2140 718.6 0 

EXECUTING U-TURN 
46.3 

THRU DELAY AT MAIN RIGHT TURN DELAY AT 
RIGHT TURN DELAY AT INTERSECTION 340.5 MA IN INTERSECTION 0 

MAIN INTERSECTION WHEN 14.8 SIGNAL SIGNAL 
EXECUTING RIGHT-TURN 

Jackrabbit Trai l: 1-10 to Bell Road 
Access Control and Corridor Improvement Study 

TOTAL 
DELAY 
(SEC) 

37.9 

27 .6 

0 

0 

- - - -

TOTAL AVERAGE 
INTERSECTION DELAY 

364.77 13904 

B-16 



TECHNICAL MEMORANDUM- TRAFFIC OPERATIONS 

Appendix 8- Part 4 
Arizona Parkway Intersection Configuration 

Detailed Level of Service Calculations for Jackrabbit Trail & Bell Road Intersection 
With Eight-lane Parkway Facility (Fully Mitigated Condition) 

Jackrabbit Trail : 1-10 to Bell Road 
Access Control and Corridor Improvement Study 
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TECHNICAL MEMORANDUM -TRAFFIC OPERA liONS 

Eight-Lane Arizona Parkway Intersection Operations (Indirect Left-Turns) 
Jackrabbit Trail & Bell Road 

Base Condition -AM Peak Hour 

INDIRECT LEFT DELAY 
TOTAL 

VOLUME OF AG GREGATE DELAY DELAY 
TOTAL VOLUM E OF 

AGGREGATE DELAY TO DELAY APP ROACH 
VOLUME 

DELAY AT 
(SEC) 

DELAY 
THRU TRAFFIC TO THRU TRAFFIC (SEC) 

DELAY RIGHT 
RIGHT TRAFFIC (SEC) 

ISECl ISECl TURN 
THRU DELAY AT U-TURN 

THRU DELAY AT U- THRU DELAY AT U-
SIGNAL ENTERING THE 61 .5 

INTERSECTION 
TURN SIGNAL 

61 .5 
TURN SIGNAL 

61 .5 
THRU DELAY AT MAIN 

ENTERING THE ENTERING THE 

INTERSECTION SIGNAL 
12.7 INTERSECTION INTERSECTION 

NB 933 
DELAY AT SIGNAL WHEN 

115.4 2036 74.2 298 

EXECUTING U-TURN 
13.2 

THRU DELAY AT MAIN RIGHT TURN DELAY AT 

RIGHT TURN DELAY AT 
INTERSECTION 12.7 MAIN INTERSECTION 11 .9 

MAIN INTERSECTION WHEN 28 
SIGNAL SIGNAL 

EXECUTING RIGHT-TURN 
THRU DELAY AT U-TURN 

THRU DELAY AT U- THRU DELAY AT U-
SIGNAL ENTERING THE 55.3 

TURN SIGNAL TURN SIGNAL 
INTERSECTION 55.3 55.3 

THRU DELAY AT MAIN 
ENTERING THE ENTERING THE 

INTERSECTION SIGNAL 
16.1 INTERSECTION INTERSECTION 

SB 120 
DELAY AT SIGNAL WHEN 

91 .4 1823 71 .4 456 

EXECUTING U-TURN 
8.1 

THRU DELAY AT MAIN RIGHT TURN DELAY AT 
RIGHT TURN DELAY AT INTERSECTION 16.1 MAIN INTERSECTION 28 

MAIN INTERSECTION WHEN 11 .9 SIGNAL SIGNAL 
EXECUTING RIGHT-TURN 
THRU DELAY AT U-TURN 

THRU DELAY AT U- THRU DELAY AT U-
SIGNAL ENTERING THE 22.2 

TURN SIGNAL TURN SIGNAL 
INTERSECTION 22.2 0 

THRU DELAY AT MAIN 
ENTERING THE ENTERING THE 

INTERSECTION SIGNAL 
34 INTERSECTION INTERSECTION 

EB 415 
DELAY AT SIGNAL WHEN 

128.6 2530 56.2 0 

EXECUTING U-TURN 
44 .7 

THRU DELAY AT MAIN RIGHT TURN DELAY AT 
RIGHT TURN DELAY AT INTERSECTION 34 MAIN INTERSECTION 0 

MAIN INTERSECTION WHEN 27 .7 SIGNAL SIGNAL 
EXECUTING RIGHT-TURN 
THRU DELAY AT U-TURN 

THRU DELAY AT U- THRU DELAY AT U-
SIGNAL ENTERING THE 17.2 

TURN SIGNAL TURN SIGNAL 
INTERSECTION 17.2 0 

THRU DELAY AT MAIN 
ENTERING THE ENTERING THE 

INTERSECTION SIGNAL 
27 INTERSECTION INTERSECTION 

WB 416 
DELAY AT SIGNAL WHEN 

105 1603 44.2 0 

EXECUTING U-TURN 
39.4 

THRU DELAY AT MAIN RIGHT TURN DELAY AT 
RIGHT TURN DELAY AT INTERSECTION 27 MAIN INTERSECTION 0 

MAIN INTERSECTION WHEN 21 .4 SIGNAL SIGNAL 
EXECUTING RIGHT-TURN 

Jackrabbit Trail : 1-10 to Bell Road 
Access Control and Corridor Improvement Study 

TOTAL 
DELAY 
ISECl 

73.4 

83.3 

0 

0 

- - - -

TOTAL AVERAGE 
INTERSECTION DELAY 

72.41911571 

B-17 



-

TECHNICAL MEMORANDUM- TRAFFIC OPERATIONS 

Eight-Lane Arizona Parkway Intersection Operations (Indirect Left-Turns) 
Jackrabbit Trai l & Bel l Road 

Mitigated Condition- AM Peak Hour 

INDIRECT LEFT DELAY 
TOTAL 

VOLUM E DF AGGREGATE DELAY DELAY 
TOTAL VOLUME OF 

AGGREGATE DELAY TO DELAY 
APPROACH DELAY AT DELAY DELAY RIGHT 

VOLUME (SEC) 
(SEC) 

THRU TRAFFIC TO THRU TRAFFIC (SEC) 
(SEC) TURN 

RIGHT TRAFFIC (SEC) 

THRU DELAY AT U-TURN 
THRU DELAY AT U- THRU DELAY AT U-

SIGNAL ENTERING THE 28 
INTER SECTION 

TURN SIGNAL 
28 

TURN SIGNAL 
28 

THRU DELAY AT MAIN 
ENTERING THE ENTERING THE 

NB 933 INTERSECTION SIGNAL 
21 .2 

80.1 2036 
INTERSECTION 

49.2 298 
INTERSECTION 

DELAY AT SIGNAL WHEN THRU DELAY AT MAIN RIGHT TURN DELAY AT 
EXITING VIA DIAGO NAL 30.9 

INTERSECTION 21 .2 MAIN INTERSECTION 19.2 
CONNECTOR 

SIGNAL SIGNAL 

THRU DELAY AT U-TURN 
THRU DELAY AT U- THRU DELAY AT U-

SIGNAL ENTERING THE 31 .3 
TURN SIGNAL TURN SIGNAL 

INTERSECTION 31 .3 31 .3 
THRU DELAY AT MAIN 

ENTER ING THE ENTERING THE 
16.9 INTERSECTION INTERSECTION 

SB 120 INTERSECTION SIGNAL 83.2 1823 48.2 456 
DELAY AT SIGNAL W HEN 

EXECUTING U-TURN 
15.8 

THRU DELAY AT MAIN RIGHT TURN DELAY AT 
RIGHT TURN DELAY AT INTERSECTION 16.9 MAIN INTERSECTION 17.2 

MAIN INTERSECTION WHEN 19.2 SIGNAL SIGNAL 
EXECUTING RIGHT-TURN 
THRU DELAY AT U-TURN 

THRU DELAY AT U- THRU DELAY AT U-
SIGNAL ENTERING THE 30.4 

TURN SIGNAL TURN SIGNAL 
INTERSECTION 30.4 0 

THRU DELAY AT MAIN 
ENTERING THE ENTERING THE 

INTERSECTION SIGNAL 
16.4 INTERSECTION INTERSECTION 

EB 415 
DELAY AT SIGNAL WHEN 

97 .7 2530 46.8 0 

EXECUTING U-TURN 
34.2 THRU DELAY AT MAIN RIGHT TURN DELAY AT 

RIGHT TURN DELAY AT INTERSECTION 16.4 MAIN INTERSECTION 0 
MAIN INTER SECTION WHEN 16.7 SIGNAL SIGNAL 

EXECUTING RIGHT-TURN 
THRU DELAY AT U-TURN 

THRU DELAY AT U- THRU DELAY AT U-
SIGNAL ENTERING THE 22.7 

TURN SIGNAL TURN SIGNAL 
INTERSECTION 22.7 0 

THRU DELAY AT MAIN 
ENTERING THE ENTERING THE 

INTERSECTION SIGNAL 
16.8 INTERSECTION INTERSECTION 

WB 416 
DELAY AT SIGNAL WHEN 

85 1603 39.5 0 

EXECUTING U-TURN 
32.9 

THRU DELAY AT MAIN RIGHT TURN DELAY AT 
RIGHT TURN DELAY AT INTERSECTION 16.8 MAIN INTERSECTION 0 

MAIN INTERSECTION WHEN 12.6 SIGNAL SIGNAL 
EXECUTING RIGHT-TURN 

Jackrabbit Trail : 1-10 to Bell Road 
Access Control and Corridor Improvement Study 

TOTAL 
DELAY 
tS ECl 

47.2 

48.5 

0 

0 

- - - - - - - - - - - - - -

TOTAL AVERAGE 
INTERSECTION DELAY 

53.3 

' 

i 

B-18 
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TECHNICAL MEMORANDUM- TRAFFIC OPERATIONS 

Eight-Lane Arizona Parkway Intersection Operations (Ind irect Left-Turns) 
Jackrabbit Trail & Bell Road 

Base Cond ition - PM Peak Hour 

INDIRECT LEFT DELAY 
TOTAL 

VOLUME OF AGGREGATE DELAY DELAY 
TOTAL VOLUME OF 

AGGREGATE DELAY TO DELAY 
APPROACH DELAY AT DELAY DELAY RIGHT 

VOLUME (SEC) 
(SEC} THRU TRAFFIC TO THRU TRAFFIC (SEC) 

I SEC I TURN 
RIGHT TRAFFIC (SEC) 

THRU DELAY AT U-TURN 
THRU DELAY AT U- THRU DELAY AT U-

SIGNAL ENTERING THE 47 .1 
TURN SIGNAL TURN SIGNAL 

INTERSECTION 47.1 47 .1 
THRU DELAY AT MAIN 

ENTERING THE ENTERING THE 

INTERSECTION SIGNAL 
9.8 INTERSECTION INTERSECTION 

NB 1381 
DELAY AT SIGNAL W HEN 

215.5 3120 56.9 481 

EXECUTING U-TURN 
111 .6 THRU DELAY AT MAIN RIGHT TURN DELAY AT 

RIGHT TURN DELAY AT 
INTERSECTION 9.8 MAIN INTERSECTION 8.6 

MAIN INTERSECTION WHEN 47 
SIGNAL SIGNAL 

EXECUTING RIGHT-TURN 
THRU DELAY AT U-TURN 
SIGNAL ENTERING THE 18.5 

THRU DELAY AT U- THRU DELAY AT U-
TURN SIGNAL TURN SIGNAL 

INTERSECTION 
ENTERING THE 

18.5 
ENTERING THE 

18.5 
THRU DELAY AT MAIN 

19.1 INTERSECTION INTERSECTION 
SB 140 INTERSECTION SIGNAL 92 1268 37.6 251 

DELAY AT SIGNAL WHEN 
EXECUTING U-TURN 

45.8 
THRU DELAY AT MAIN RIGHT TURN DELAY AT 

RIGHT TURN DELAY AT INTERSECTION 19.1 MAIN INTERSECTION 47 
MAIN INTERSECTION WHEN 8.6 SIGNAL SIGNAL 

EXECUTING RIGHT-TURN 
THRU DELAY AT U-TURN 

THRU DELAY AT U- THRU DELAY AT U-
SIGNAL ENTERING THE 43.4 

TURN SIGNAL TURN SIGNAL 
INTERSECTION 43.4 0 

THRU DELAY AT MAIN 
ENTERING THE ENTERING THE 

27 INTERSECTION INTERSECTION 
EB 382 INTERSECTION SIGNAL 129.2 1699 70.4 0 

DELAY AT SIGNAL WHEN 
EXECUTING U-TURN 

31.4 
THRU DELAY AT MAIN RIGHT TURN DELAY AT 

RIGHT TURN DELAY AT INTERSECTION 27 MAIN INTERSECTION 0 
MAIN INTERSECTION WHEN 27.4 SIGNAL SIGNAL 

EXECUTING RIGHT-TURN 
THRU DELAY AT U-TURN 

THRU DELAY AT U- THRU DELAY AT U-
SIGNAL ENTERING THE 54.4 

TURN SIGNAL TURN SIGNAL 
INTERSECTION 54.4 0 

THRU DELAY AT MAIN 
ENTERING THE ENTERING THE 

INTERSECTION SIGNAL 
40.4 INTERSECTION INTERSECTION 

WB 379 
DELAY AT SIGNAL W HEN 

137.3 2140 94.8 0 

EXECUTING U-TURN 
22.5 

THRU DELAY AT MAIN RIGHT TURN DELAY AT 
RIGHT TURN DELAY AT INTERSECTION 40.4 MAIN INTERSECTION 0 

MAIN INTERSECTION WHEN 20 SIGNAL SIGNAL 
EXECUTING RIGHT-TURN 

Jackrabbit Trail: 1-10 to Bel l Road 
Access Control and Corridor Improvement Study 

TOTAL 
DELAY 
!SEC I 

55.7 

65.5 

0 

0 

- - - -

TOTAL AVERAGE 
INTERSECTION DELAY 

I 

I 

89.20871809 

B-1 9 
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TECHNICAL MEMORANDUM - TRAFFIC OPERATIONS 

Eight-Lane Arizona Parkway Intersection Operations (Indirect Left-Turns) 
Jackrabbit Trail & Bell Road 

Mitigated Condition - PM Peak Hour 

INDIRECT LEFT DELAY 
TOTAL 

VOLUME OF AGGREGATE DELAY DELAY 
TOTAL VOLUME OF 

AGGREGATE DELAY TO DELAY 
APPROACH DELAY AT DELAY DELAY RIGHT 

VOLUME (SEC) 
ISECI 

THRU TRAFFIC TO THRU TRAFFIC (SEC) 
I SEC\ TURN 

RIGHT TRAFFIC (SEC) 

THRU DELAY AT U-TURN 
THRU DELAY AT U- THRU DELAY AT U-

SIGNAL ENTERING THE 11 .9 
INTERSECTION 

TURN SIGNAL 
11 .9 

TURN SIGNAL 
11 .9 

THRU DELAY AT MAIN 
ENTERING THE ENTERING THE 

NB 1381 INTERSECTION SIGNAL 
16.3 

91.4 3120 
INTERSECTION 

28.2 481 
INTERSECTION 

DELAY AT SIGNAL WHEN THRU DELAY AT MAIN RIGHT TURN DELAY AT 
EXITING VIA DIAGONAL 63.2 INTERSECTION 16.3 MAIN INTERSECTION 12 

CONNECTOR 
SIGNAL SIGNAL 

THRU DELAY AT U-TURN 
THRU DELAY AT U- THRU DELAY AT U-

SIGNAL ENTERING THE 17.5 
TURN SIGNAL TURN SIGNAL 

INTERSECTION 17.5 17.5 
THRU DELAY AT MAIN 

ENTERING THE ENTERING THE 

INTERSECTION SIGNAL 
11 .5 INTERSECTION INTERSECTION 

SB 140 
DELAY AT SIGNAL WHEN 

61 .8 1268 29 251 

EXECUTING U-TURN 
20.8 

THRU DELAY AT MAIN RIGHT TURN DELAY AT 
RIGHT TURN DELAY AT INTERSECTION 11 .5 MAIN INTERSECTION 11 .1 

MAIN INTERSECTION WHEN 12 SIGNAL SIGNAL 
EXECUTING RIGHT-TURN 
THRU DELAY AT U-TURN 

THRU DELAY AT U- THRU DELAY AT U-
SIGNAL ENTERING THE 30.3 TURN SIGNAL TURN SIGNAL 

INTERSECTION 30.3 0 
THRU DELAY AT MAIN 

ENTERING THE ENTERING THE 

INTERSECTION SIGNAL 
19.9 INTERSECTION INTERSECTION 

EB 382 
DELAY AT SIGNAL WHEN 

93.4 1699 50.2 0 

EXECUTING U-TURN 
24.8 THRU DELAY AT MAIN RIGHT TURN DELAY AT 

RIGHT TURN DELAY AT INTERSECTION 19.9 MAIN INTERSECTION 0 
MAIN INTERSECTION WHEN 18.4 SIGNAL SIGNAL 

EXECUTING RIGHT-TURN 
THRU DELAY AT U-TURN 

THRU DELAY AT U- THRU DELAY AT U-
SIGNAL ENTERING THE 36.2 

INTERSECTION 
TURN SIGNAL 

36.2 
TURN SIGNAL 

0 
THRU DELAY AT MAIN 

ENTERING THE ENTERING THE 

INTERSECTION SIGNAL 
23.1 INTERSECTION INTERSECTION 

WB 379 
DELAY AT SIGNAL WHEN 

101 .2 2140 59.3 0 

EXECUTING U-TURN 
24.8 

THRU DELAY AT MAIN RIGHT TURN DELAY AT 
RIGHT TURN DELAY AT INTERSECTION 23.1 MAIN INTERSECTION 0 

MAIN INTERSECTION WHEN 17.1 SIGNAL SIGNAL 

EXECUTING RIGHT-TURN 

Jackrabbit Trai l: 1-10 to Bell Road 
Access Control and Corridor Improvement Study 

TOTAL 
DELAY 
fSECl 

23.9 

28.6 

0 

0 

- - - - - - - - - - - - - -

TOTAL AVERAGE 
INTERSECTION DELAY 

50.2 

B-20 
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TECHNICAL MEMORANDUM - TRAFFIC OPERATIONS 

Jackrabbit Tra il: 1-10 to Bell Road 

Appendix B - Part 5 
Arizona Parkway Intersection Configuration 

Detailed HCM Level of Service Reports 
(Supporting Calculations) 

Access Control and Corridor Improvement Study 
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HCM Signalized Intersection Capacity Analysis I 
2: Arterial Street & Jackrabbit Trail Parkwa~ 

I ,;. ""t .f - '- ~ t ~ '... ! ,.1 --+ 

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

I Lane Configurations H H tr' tttt r'r' 
Ideal Flow (vphpl ) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 
Lane Util. Factor 0.95 0.95 0.88 0.86 0.88 ... I Frt 1.00 1.00 0.85 1.00 0.85 
Fit Protected 1.00 1.00 1.00 1.00 1.00 
Satd. Flow (prot) 3539 3539 2787 6408 2787 I Fit Permitted 1.00 1.00 1.00 1.00 1.00 
Satd . Flow ( perm~ 3539 3539 2787 6408 2787 
Volume (vph) 0 293 0 0 257 929 0 2163 1105 0 0 0 

I Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Adj . Flow (vph) 0 293 0 0 257 929 0 2163 1105 0 0 0 
RTOR Reduction (vph) 0 0 0 0 0 9 0 0 246 0 0 0 
Lane Group Flow (vph) 0 293 0 0 257 920 0 2163 859 0 0 0 I Turn Type Prot Prot 
Protected Phases 4 8 8 6 6 
Permitted Phases I Actuated Green, G (s) 29.0 29.0 29.0 53.0 53.0 -.· 
Effective Green, g (s) 30.0 30.0 30 .0 54.0 54.0 
Actuated g/C Ratio 0.33 0.33 0.33 0.60 0.60 

I Clearance Time (s ) 4.0 4.0 4.0 4.0 4.0 
Vehicle Extension (s) 8.0 3.0 3.0 3.2 3.2 
Lane Grp Cap (vph) 1180 1180 929 3845 1672 
v/s Ratio Prot 0.08 0.07 c0 .33 c0 .34 0.31 I v/s Ratio Perm 
v/c Ratio 0.25 0.22 0.99 0.56 0.51 
Uniform Delay, d1 21 .8 21 .6 29 .9 10.9 10.4 I Progression Factor 0.05 1.00 1.00 0.76 0.69 
Incremental Delay, d2 0.5 0.1 27 .1 0.1 0.2 
Delay (s) ._- .. 1.6 21.7 57.0 8.4 7.4 -·~"" I Level of Service A c E A A 
Approach Delay (s) - 1.6 49 .3 8.1 0.0 ;r--
Approach LOS A D A A 

Intersection Summary I 
HCM Average Control Delay 18.0 HCM Level of Service B 
HCM Volume to Capacity ratio 0.72 

I Actuated Cycle Length (s) 90.0 Sum of lost time (s) 6.0 
Intersection Capacity Util ization 77.3% ICU Level of Service D 
Analysis Period (min) 15 
c Critical Lane Group . 

~ ~· I --

I 
I 

Appendix B-21 Wilson & Company, May 24, 2008. J 
Arizona Parkway Intersection Geometries- Category 1 (Daily Entering Volume: 80,000 vpd to 95,000 vpd)- AM Peak H 
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HCM Signalized Intersection Capacity Analysis 
3: SB Left - U Turn & Jackrabbit Trail Parkwa:l 

~ ""t ~ t ! ~ 

Movement EBL EBR NBL NBT SST SBR 
Lane Configurations 

"'"' 
tttt 

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 3.0 3.0 
Lane Util. Factor 0.97 0.86 
Frt 1.00 1.00 
Fit Protected 0.95 1.00 
Satd . Flow (prot) 3433 6408 
Fit Permitted 0.95 1.00 
Satd . Flow (perm) 3433 6408 
Volume (vph) 856 0 0 2412 0 0 
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 
Adj . Flow (vph) 856 0 0 2412 0 0 ~ 

RTOR Reduction (vph) 4 0 0 0 0 0 
Lane Group Flow (vph) 852 0 0 2412 0 0 
Turn Type 
Protected Phases 35 1 7 
Permitted Phases 
Actuated Green , G (s) 25.0 49.0 
Effective Green, g (s) 27.0 51.0 
Actuated g/C Ratio 0.30 0.57 
Clearance Time (s) 
Vehicle Extension (s) 
Lane Grp Cap (vph) 1030 3631 
v/s Ratio Prot c0 .25 c0 .38 
v/s Ratio Perm 
v/c Ratio 0.83 0.66 
Uniform Delay, d1 29.3 13.6 
Progression Factor 1.06 1.00 
Incremental Delay, d2 2.6 0.5 
Delay (s) 33.6 14.0 •• • ...... 
Level of Service c B 
Approach Delay (s) 33.6 14.0 0.0 
Approach LOS c B A 

Intersection Summary 
HCM Average Control Delay 19.1 HCM Level of Service B 
HCM Volume to Capacity ratio 0.72 
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0 
Intersection Capacity Utilization 102.6% ICU Level of Service G 
Analysis Period (min) 15 
c Critical Lane Group 

Append ix B-22 Wilson & Company, May 24, 2008. 
Arizona Parkway Intersection Geometries - Category 1 (Daily Entering Volume: 80,000 vpd to 95,000 vpd)- AM Peak Hour 



HCM Signalized Intersection Capacity Analysis 
4: NB Left- U Turn & Jackrabbit Trail Parkway 

.f 
Movement WBL 
Lane Configurations "'"i 
Ideal Flow (vphpl ) 1900 
Total Lost time (s) 3.0 
Lane Util. Factor 0.97 
Frt 1.00 
Fit Protected 0.95 
Satd . Flow (prot) 3433 
Fit Permitted 0.95 
Satd . Flow (perm) 3433 
Volume (vph) 516 
Peak-hour factor, PHF 1.00 
Adj . Flow (vph) 516 
RTOR Reduction (vph) 0 
Lane Group Flow (vph) 516 
Turn Type 
Protected Phases 35 
Permitted Phases 
Actuated Green, G (s) 25.0 
Effective Green, g (s) 27.0 
Actuated g/C Ratio 0.30 
Clearance Time (s) 
Vehicle Extension (s) 
Lane Grp Cap (vph) 1030 
v/s Ratio Prot c0 .15 
v/s Ratio Perm 
v/c Ratio 0.50 
Uniform Delay, d1 26.0 
Progression Factor 1.23 
Incremental Delay, d2 0.3 
Delay (s ) 32.3 
Level of Service c 
Approach Delay (s) 32.3 
Approach LOS c 
Intersection Summary 
HCM Average Control Delay 
HCM Volume to Capacity ratio 
Actuated Cycle Length (s) 
Intersection Capacity Utilization 
Analysis Period (min) 
c Critical Lane Group 

'- t ~ 

WBR NBT NBR 

1900 1900 1900 

0 0 0 
1.00 1.00 1.00 

0 0 0 
0 0 0 
0 0 0 

~ 

.. ..,..-:-~ 

.~ 0.0 
A 

39 .7 
0.84 
90 .0 

97.8% 
15 

'. 

SBL 

1900 

0 
1.00 

0 
0 
0 

~ 

~ 
SBT 

tttt 
1900 

3.0 
0.86 
1.00 
1.00 

6408 
1.00 

6408 
3715 
1.00 

3715 
0 

3715 

1 7 

49.0 
51 .0 
0.57 

3631 
c0 .58 

1.02 
19.5 
1.00 
21.2 
40 .7 

D 
40 .7 

D 

~ 

HCM Level of Service 

Sum of lost time (s) 
ICU Level of Service 

D 

12.0 
F 

DE 
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Appendix B-23 Wilson & Company, May 24, 2008. J 
Arizona Parkway Intersection Geometries- Category 1 (Daily Entering Volume: 80,000 vpd to 95,000 vpd)- AM Peak H 
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I HCM Signalized Intersection Capacity Analysis 

I 
5: Arterial Street & Jackrabbit Trai l Parkwa~ 

~ --+ ~ • ~ '- .... t ~ '-. ~ ~ 

I 
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR 
Lane Configurations tt .,., H tttt .,., 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 

I Lane Util. Factor 0.95 0.88 0.95 0.86 0.88 
Frt 1.00 0.85 1.00 1.00 0.85 
Fit Protected 1.00 1.00 1.00 1.00 1.00 

I Satd . Flow (prot) 3539 2787 3539 6408 2787 
Fit Permitted 1.00 1.00 1.00 1.00 1.00 
Satd. Flow (perm) 3539 2787 3539 6408 2787 

I 
Volume (vph) 0 293 554 0 257 0 0 0 0 0 3540 691 
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Adj . Flow (vph) 0 293 554 0 257 0 0 0 0 0 3540 691 
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 276 

I Lane Group Flow (vph~ 0 293 554 0 257 0 0 0 0 0 3540 415 
Turn Type Prot Prot 
Protected Phases 8 8 4 2 2 

I Permitted Phases 
Actuated Green , G (s) 29.0 29.0 53.0 53.0 
Effective Green, g (s) 30.0 30.0 54.0 54.0 

I 
Actuated g/C Ratio 0.33 0.33 0.60 0.60 
Clearance Time (s) 4.0 4.0 4.0 4.0 
Vehicle Extension (s) 3.0 3.0 3.2 3.2 
Lane Grp Cap (vph} 1180 929 1180 3845 1672 

I v/s Ratio Prot 0.08 c0 .20 0.07 c0 .55 0.15 
v/s Ratio Perm 
v/c Ratio 0.25 0.60 0.22 0.92 0.25 

I Uniform Delay, d1 21 .8 25.0 21 .6 16.1 8.5 
Progression Factor 1.00 1.00 0.05 0.37 0.24 
Incremental Delay, d2 0.1 1.0 0.4 1.4 0.0 

I 
Delay (s) 21 .9 26.0 1.5 7.3 2.0 
Level of Service c c A A A 
Approach Delay (s) 24.6 1.5 0.0 6.4 
Approach LOS c A A A 

I Intersection Summary 
HCM Average Control Delay 9.1 HCM Level of Service A 

I 
HCM Volume to Capacity ratio 0.80 
Actuated Cycle Length (s) 90 .0 Sum of lost time (s) 6.0 
Intersection Capacity Utilization 77.3% ICU Level of Service D 
Analysis Period (min) 15 

I c Critical Lane Group 

I 
·I 
I Appendix B-24 Wilson & Company, May 24, 2008. 

Arizona Parkway Intersection Geometries- Category 1 (Da ily Entering Volume: 80,000 vpd to 95,000 vpd )- AM Peak Hour 
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HCM Signalized Intersection Capacity Analysis I 
2: Arterial Street & Jackrabbit Trail Parkwa~ 

I ..f 

" .( ~ '- ~ t ~ '-. ~ ~ -+ 

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

I Lane Configurations tt tt 7' ttt 7' 
Ideal Flow (vphpl 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 
Lane Util. Factor 0.95 :r 0.95 1.00 0.91 1.00 I Frt 1.00 1.00 0.85 1.00 0.85 
Fit Protected 1.00 1.00 1.00 1.00 1.00 
Satd . Flow (prot) 3539 3539 1583 5085 1583 I Fit Permitted 1.00 1.00 1.00 1.00 1.00 
Satd . Flow (perm) 3539 3539 1583 5085 1583 
Volume (vph) 0 260 0 0 198 702 0 2056 570 0 0 0 

I Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Adj . Flow (vph) 0 260 0 0 198 702 0 2056 570 0 0 0 
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 60 0 0 0 
Lane Group Flow (vph ~ 0 260 0 0 198 702 0 2056 510 0 0 0 I Turn Type custom Perm 
Protected Phases .1" 4 8 6 
Permitted Phases 68 6 I Actuated Green, G (s) .... ::• . 24.0 116.0 84.0 84.0 
Effective Green, g (s) 25.0 116.0 85.0 85 .0 
Actuated g/C Ratio .. 0.22 1.00 0.73 0.73 
Clearance Time (s) 4.0 4.0 4.0 I Vehicle Extension (s) 3.0 3.2 3.2 
Lane Grp Cap (vph) 763 763 1583 3726 1160 
v/s Ratio Prot 0.07 0.06 c0.40 I v/s Ratio Perm c0.44 0.32 
v/c Ratio 0.34 0.26 0.44 ·- 0.55 0.44 
Uniform Delay, d1 38.5 37.8 0.0 7.0 6.1 I Progression Factor 0.03 1.00 1.00 """'1""' 1.41 1.54 
Incremental Delay, d2 1 .1 0.2 0.2 0.1 0.2 
Delay (s) 1!>- 2.4 -- 38.0 0.2 9.9 9.6 r -

I Level of Service A D A A A 
Approach Delay (s) 2.4 8.5 :;-_ .. 9.9 0.0 -Approach LOS A A A A 

Intersection Summary I 
HCM Average Control Delay 9.0 HCM Level of Service A 
HCM Volume to Capacity ratio 0.52 

I Actuated Cycle Length (s) 116.0 Sum of lost time (s) 3.0 
Intersection Capacity Utilization 105.8% ICU Level of Service G 
Analys is Period (min) 15 
c Critical Lane Group ::-r I 

I 
I 

Appendix B-25 Wilson & Company, May 24, 2008. I 
Arizona Parkway Intersection Geometries -Category 2 (Daily Entering Volume: 65,000 vpd to 80,000 vpd)- AM Peak H r 
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HCM Signalized Intersection Capacity Ana lysis 
3: SB Left - U Turn & Jackrabbit Trail Parkway 

-" 
Movement EBL 
Lane Configurations "i'i 
Ideal Flow (vphpl) 1900 
Total Lost time (s) 3.0 
Lane Util. Factor 0.97 
Frt 1.00 
Fit Protected 0.95 
Satd . Flow (prot) 3433 
Fit Permitted 0.95 
Satd . Flow (perm) 3433 
Volume (vph) 763 
Peak-hour factor, PHF 1.00 
Adj . Flow (vph) 763 
RTOR Reduction (vph) 53 
Lane Group Flow (vph) 710 
Turn Type 
Protected Phases 35 
Permitted Phases 
Actuated Green, G (s) 24.0 
Effective Green, g (s) 25.0 
Actuated g/C Ratio 0.22 
Clearance Time (s) 
Vehicle Extension (s) 
Lane Grp Cap (vph) 740 
v/s Ratio Prot c0 .21 
v/s Ratio Perm 
v/c Ratio 0.96 
Uniform Delay, d1 45.0 
Progression Factor 0.93 
Incremental Delay, d2 15.1 
Delay (s) 56 .9 
Level of Service E 
Approach Delay (s) 56.9 
Approach LOS E 

Intersection Summary 
HCM Average Control Delay 
HCM Volume to Capacity ratio 
Actuated Cycle Length (s) 
Intersection Capacity Utilization 
Analysis Period (min) 
c Critical Lane Group 

t 
EBR NBL NBT SST SBR 

tH 
1900 1900 1900 1900 1900 

3.0 
0.91 
1.00 
1.00 

5085 
1.00 

5085 
0 0 1863 0 0 

1.00 1 .00 1.00 1.00 1.00 
0 0 1863 0 0 
0 0 0 0 0 
0 0 1863 0 0 

21 .3 
0.60 

116.0 
115.4% 

15 

1 7 

84.0 
85.0 
0.73 

3726 
c0 .37 

0.50 
6.5 

1.00 
0.1 
6.7 

A 
6.7 

A 
0.0 

A 

HCM Level of Service 

Sum of lost time (s) 
ICU Level of Service 

c 

6.0 
H 

I ~ ' I 

_._ .. -

Append ix B-26 Wilson & Company, May 24, 2008. 
Arizona Parkway Intersection Geometries- Category 2 (Daily Entering Volume: 65,000 vpd to 80,000 vpd)- AM Peak Hour 



HCM Signalized Intersection Capacity Analysis I 
4: NB Left - U Turn & Jackrabbit Trail Parkwa~ 

I .f '- t ~ '-. ! 
Movement WBL WBR NBT NBR SBL SST 

I Lane Configurations 'l"'i ttt 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 '£'.l • . f 
Total Lost time (s) 3.0 3.0 
Lane Util. Factor 0.97 0.91 I Frt 1.00 1.00 
Fit Protected 0.95 1.00 
Satd . Flow (prot) 3433 5085 I Fit Permitted 0.95 1.00 
Satd . Flow (perm) 3433 5085 
Volume (vph) 419 0 0 0 0 3554 

I Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 
Adj . Flow (vph) 419 0 0 0 0 3554 ·~ 

,.~ 

RTOR Reduction (vph) 2 0 0 0 0 0 
Lane Group Flow (vph) 417 0 0 0 0 3554 I Turn Type 
Protected Phases 35 ~ - 1 7 
Permitted Phases I Actuated Green , G (s) 24.0 -- .=.,:Jit.:._ 84.0 
Effective Green, g (s) 25.0 85.0 
Actuated g/C Ratio 0.22 .. 0.73 

I Clearance Time (s) 
Vehicle Extension (s) 
Lane Grp Cap (vph) 740 3726 
v/s Ratio Prot c0 .12 c0 .70 I v/s Ratio Perm 
v/c Ratio 0.56 ""!""'" .. ,. 

- ............ 0.95 ... 
Uniform Delay, d1 40 .6 13.8 I Progression Factor 1.10 ..... 1.00 .-~.., 
Incremental Delay, d2 0.9 6.9 
Delay (s) 45.7 ?~-...- 20.7 ='""' -, - ~.-, 

I Level of Service D c 
Approach Delay (s) 45.7 0.0 ...,._ r 20 .7 i 5 -,.r ·--':'1 

.~ : 41P K .. · 
Approach LOS D A c 
Intersection Summary I 
HCM Average Control Delay 23.3 HCM Level of Service c 
HCM Volume to Capacity ratio 0.87 

I Actuated Cycle Length (s) 116.0 Sum of lost time (s) 6.0 
Intersection Capacity Utilization 120.5% ICU Level of Service H 
Analys is Period (min) 15 
c Critical Lane Group •< r~ E 'Jrl.li I 

I 
I 

Appendix B-27 Wilson & Company, May 24, 2008. J 
Arizona Parkway Intersection Geometries- Category 2 (Daily Entering Volume: 65,000 vpd to 80,000 vpd)- AM Peak H 

I 



I HCM Signalized Intersection Capacity Analysis 

I 
5: Arterial Street & Jackrabbit Trail Parkwa~ 

~ "t I' 
,.__ '- .... t ~ '. ! ~ -+ 

I 
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR 
Lane Configurations tt ., tt ttt 7' 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 

I Lane Util. Factor 0.95 1.00 0.95 0.91 1.00 
Frt 1.00 0.85 1.00 1.00 0.85 
Fit Protected 1.00 1.00 1.00 1.00 1.00 

I Satd . Flow (prot) 3539 1583 3539 5085 1583 
Fit Permitted 1.00 1.00 1.00 1.00 1.00 
Satd . Flow (perm) 3539 1583 3539 5085 1583 

I 
Volume (vph) 0 260 541 0 198 0 0 0 0 0 3397 576 
Peak-hour factor, PH F 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Adj. Flow (vph) 0 260 541 0 198 0 0 0 0 0 3397 576 
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 89 

I Lane Group Flow (vph~ 0 260 541 0 198 0 0 0 0 0 3397 487 
Turn Type custom Perm 
Protected Phases 8 4 2 

I Permitted Phases 28 2 
Actuated Green , G (s) 24.0 116.0 24.0 84.0 84.0 
Effective Green, g (s) 25.0 11 6.0 25.0 85.0 85.0 

I 
Actuated g/C Ratio 0.22 1.00 0.22 0.73 0.73 
Clearance Time (s) 4.0 4.0 4.0 4.0 
Vehicle Extension ~s) 3.0 3.2 3.2 
Lane Grp Cap (vph) 763 1583 763 3726 1160 

I v/s Ratio Prot 0.07 0.06 c0 .67 
v/s Ratio Perm c0 .34 0.31 
v/c Ratio 0.34 0.34 0.26 0.91 0.42 

I Uniform Delay, d1 38.5 0.0 37.8 12.5 6.0 
Progression Factor 1.00 1.00 0.04 0.42 0.16 
Incremental Delay, d2 0.3 0.1 0.8 1.6 0.1 

I 
Delay (s) 38.8 0.1 2.1 6.9 1.0 
Level of Service D A A A A 
Approach Delay (s) 12.7 2.1 0.0 6.0 
Approach LOS B A A A 

I Intersection Summary 
HCM Average Control Delay 7.0 HCM Level of Service A 

I 
HCM Volume to Capacity ratio 0.77 
Actuated Cycle Length (s) 116.0 Sum of lost time (s) 3.0 
Intersection Capacity Utilization 105.8% ICU Level of Service G 
Analysis Period (min) 15 

I· c Critical Lane Group 

I 
I 
I Append ix B-28 Wilson & Company, May 24, 2008. 

Arizona Parkway Intersection Geometries - Category 2 (Daily Entering Volume: 65,000 vpd to 80,000 vpd) - AM Peak Hour 

I 



HCM Signalized Intersection Capacity Analysis I 
2: Arterial Street & Jackrabbit Trail Parkwa~ 

I ..1' " .f +- "- ~ t ~ '-. ~ ~ ~ 

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

I Lane Configurations tt tl> ttt ., 
Ideal Flow (vphpl ) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 3.0 3.0 3.0 3.0 
Lane Util. Factor 0.95 0.95 0.91 1.00 I Frt 1.00 0.89 1.00 0.85 
Fit Protected 1.00 1.00 1.00 1.00 • Satd . Flow (prot) 3539 3159 5085 1583 I Fit Permitted 1.00 1.00 1.00 1.00 
Satd . Flow (perm) 3539 3159 5085 1583 
Volume (vph) 0 267 0 0 252 636 0 878 878 0 0 0 

I Peak-hour factor , PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Adj . Flow (vph) 0 267 0 0 252 636 0 878 878 0 0 0 
RTOR Reduction (vph) 0 0 0 0 57 0 0 0 247 0 0 0 
Lane Group Flow (vph) 0 267 0 0 831 0 0 878 631 0 0 0 I Turn Type Perm 
Protected Phases 4 8 6 '% 
Permitted Phases 6 I Actuated Green, G (s) 18.5 28.0 28 .0 -~ 

Effective Green, g (s) 25 .0 29.0 29 .0 
Actuated g/C Ratio 0.42 0.48 0.48 

I Clearance Time (s) 9.5 4.0 4.0 
Vehicle Extension (s) 3.0 3.2 3.2 
Lane Grp Cap (vph) 1475 1316 2458 765 
v/s Ratio Prot 0.08 c0 .26 0.17 ' . I v/s Ratio Perm c0.40 
v/c Ratio 0.18 0.87dr 0.36 0.82 
Uniform Delay, d1 11 .0 13.9 9.7 13.3 I Progression Factor 0.09 1.00 1.06 1.36 ... 
Incremental Delay, d2 0.2 1.0 0.1 6.5 
Delay (s) 1.3 14.8 10.4 24.5 
Level of Service A B B c I Approach Delay (s) 1.3 14.8 --~ 17.5 0.0 
Approach LOS A B B A 

I Intersection Summary 
HCM Average Control Delay 15.2 HCM Level of Service B 
HCM Volume to Capacity ratio 0.74 

I Actuated Cycle Length (s) 60.0 Sum of lost time (s) 6.0 
Intersection Capacity Utilization 68.4% ICU Level of Service c 
Analysis Period (min) 15 
dr Defacto Right Lane. Recode with 1 though lane as a right lane. I c Critical Lane Group 

I 
I 

Append ix B-29 Wilson & Company, May 24, 2008. I 
Arizona Parkway Intersection Geometries- Category 3 (Daily Entering Volume: Less than 65,000 vpd)- AM Peak Hour 

I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I· 
I 
I 

HCM Signalized Intersection Capacity Analysis 
3: SB Left - U Turn & Jackrabbit Trail Parkway 

Movement 
Lane Configurations 
Ideal Flow (vphpl) 
Total Lost time (s) 
Lane Util. Factor 
Frt 
Fit Protected 
Satd . Flow (prot) 
Fit Permitted 
Satd . Flow (perm) 
Volume (vph) 
Peak-hour factor, PHF 
Adj. Flow (vph) 
RTOR Reduction (vph) 
Lane Group Flow (vph) 
Turn Type 
Protected Phases 
Permitted Phases 
Actuated Green, G (s) 
Effective Green, g (s) 
Actuated g/C Ratio 
Clearance Time (s) 
Vehicle Extension (s) 
Lane Grp Cap (vph) 
v/s Ratio Prot 
v/s Ratio Perm 
v/c Ratio 
Uniform Delay, d1 
Progression Factor 
Incremental Delay, d2 

,. 
EBL 

"'i"'i 
1900 

3.0 
0.97 
1.00 
0.95 
3433 
0.95 
3433 
677 
1.00 
677 

47 
630 

35 

20.0 
22.0 
0.37 

1259 
c0.18 

0.50 
14.7 
1.09 
0.2 

t 
EBR NBL NBT SBT SBR 

tH 
1900 1900 1900 1900 1900 

3.0 
0.91 
1.00 
1.00 

5085 
1.00 

5085 
0 0 1079 0 0 

1.00 1 .00 1.00 1 .00 1 .00 
0 0 1079 0 0 
0 0 0 0 0 
0 0 1079 0 0 

1 7 

24.0 
26.0 
0.43 

2204 
c0 .21 

0.49 
12.2 
1.00 
0.2 

:' - • . -=: 
- . 

Delay (s) 16.2 12.4 ·::;::-- ~-·--.... ..a-~:::JIP!!~~~;;;b.,~ 
Level of Service B 
Approach Delay (s) 16.2 
Approach LOS B 

Intersection Summary 
HCM Average Control Delay 
HCM Volume to Capacity ratio 
Actuated Cycle Length (s) 
Intersection Capacity Utilization 
Analys is Period (min) 
c Critical Lane Group 

B 
12.4 0.0 

B A 

13.9 HCM Level of Service 
0.49 
60.0 Sum of lost time (s) 

66.3% ICU Level of Service 
15 

B 

12.0 
c 

Appendix B-30 Wilson & Company, May 24, 2008. 
Arizona Parkway Intersection Geometries- Category 3 (Daily Entering Volume: Less than 65,000 vpd} - AM Peak Hour 



HCM Signalized Intersection Capacity Analysis 
4: NB Left - U Turn & Jackrabbit Trail Parkway 

.-
Movement WBL 

Lane Configurations 
"'"' Ideal Flow (vphpl) 1900 

Total Lost time (s) 3.0 
Lane Util. Factor 0.97 
Frt 1.00 
Fit Protected 0.95 
Satd. Flow (prot) 3433 
Fit Permitted 0.95 
Satd . Flow (perm) 3433 
Volume (vph) 419 
Peak-hour factor, PHF 1.00 
Adj. Flow (vph) 419 
RTOR Reduction (vph) 6 
Lane Group Flow (vph) 413 
Turn Type 
Protected Phases 35 
Permitted Phases 
Actuated Green, G (s) 20.0 
Effective Green, g (s) 22 .0 
Actuated g/C Ratio 0.37 
Clearance Time (s) 
Vehicle Extension (s) 
Lane Grp Cap (vph ) 1259 
v/s Ratio Prot c0 .12 
v/s Ratio Perm 
v/c Ratio 0.33 
Uniform Delay, d1 13.7 
Progression Factor 1.00 
Incremental Delay, d2 0.1 
Delay (s) 13.8 
Level of Service B 
Approach Delay (s) 13.8 
Approach LOS B 

Intersection Summary 
HCM Average Control Delay 
HCM Volume to Capacity ratio 
Actuated Cycle Length (s) 
Intersection Capacity Utilization 
Analys is Period (min) 
c Critical Lane Group 

"- t ~ 

WBR NBT NBR 

1900 1900 1900 

0 0 0 
1.00 1.00 1.00 

0 0 0 
0 0 0 
0 0 0 

•I: 

....... --.. 

·~ 

-·· -
- .. 0.0 

A 

15.6 
~- 0.56 

60 .0 
60.3% 

15 

'.. + 
SBL SBT 

Ht 
1900 1900 

3.0 
0.91 
1.00 
1.00 

5085 
1.00 

5085 
0 1681 

1.00 1.00 
0 1681 
0 0 
0 1681 

1 7 

24.0 
26 .0 
0.43 

2204 
c0 .33 

0.76 
14.4 
1.00 

1.6 
16.0 

B 
16.0 

B 

....... r"! -~ 
II', • ·---

- ·~,-, :I I • lll.

==~i*l------

._......__..,...,...,._,......,____;;,...., 

~~~~inr·z ~~r~ 

HCM Level of Service B 

Sum of lost time (s) 
ICU Level of Service 

12.0 
B 

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

Appendix B-31 Wilson & Company, May 24, 2008. I 
Arizona Parkway Intersection Geometries- Category 3 (Daily Entering Volume: Less than 65,000 vpd)- AM Peak Hour 

I 



I HCM Signalized Intersection Capacity Analysis 

I 
5: Arterial Street & Jackrabbit Trail Parkwa~ 

~ -+ ~ f +- '- ' t !' '-. ~ ~ 

I 
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR 
Lane Configurations tf+ H Ht 7' 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 

I 
Total Lost time (s) 3.0 3.0 3.0 3.0 
Lane Util. Factor 0.95 0.95 0.91 1.00 
Frt 0.92 1.00 1.00 0.85 
Fit Protected 1.00 1.00 1.00 1.00 

I Satd . Flow (prot) 3257 3539 5085 1583 
Fit Permitted 1.00 1.00 1.00 1.00 
Satd . Flow (perm ) 3257 3539 5085 1583 

I 
Volume (vph) 0 267 304 0 252 0 0 0 0 0 1914 186 
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Adj . Flow (vph) 0 267 304 0 252 0 0 0 0 0 1914 186 
RTOR Reduction (vph) 0 2 0 0 0 0 0 0 0 0 0 96 

I Lane Group Flow (vph) 0 569 0 0 252 0 0 0 0 0 1914 90 
Turn Type Perm 
Protected Phases 8 4 2 

I Permitted Phases 2 
Actuated Green , G (s) 18.5 24.0 28.0 28 .0 
Effective Green, g (s) 25.0 25 .0 29.0 29.0 

I 
Actuated g/C Ratio 0.42 0.42 0.48 0.48 
Clearance Time (s) 9.5 4.0 4.0 4.0 
Vehicle Extension (s) 3.0 8.0 3.2 3.2 

I 
Lane Grp Cap (vph) 1357 1475 2458 765 
v/s Ratio Prot c0 .17 0.07 c0 .38 
v/s Ratio Perm 0.06 
v/c Ratio 0.42 0.17 0.78 0.12 

I Uniform Delay, d1 12.4 11 .0 12.8 8.5 
Progression Factor 1.00 0.18 0.67 0.79 
Incremental Delay, d2 0.2 0.2 1.2 0.1 

I 
Delay (s) 12.6 ';' ~ '1:. 2.1 9.8 6.8 
Level of Service B A A A 
Approach Delay (s) 12.6 2.1 0.0 9.5 
Approach LOS B A A A 

I Intersection Summa~ 
HCM Average Control Delay 9.5 HCM Level of Service A 

I 
HCM Volume to Capacity ratio 0.61 
Actuated Cycle Length (s) 60 .0 Sum of lost time (s) 6.0 
Intersection Capacity Util ization 68.4% ICU Level of Service c 
Analysis Period (min) 15 

I c Critical Lane Group 

I 
I 
I Appendix B-32 Wilson & Company, May 24, 2008. 

Arizona Parkway Intersection Geometries- Category 3 (Daily Entering Volume: Less than 65,000 vpd)- AM Peak Hour 

I 



HCM Signalized Intersection Capacity Analysis I 
2: Arterial Street & Jackrabbit Trail Parkwal:: 

I ..f 

" ~ +- ~ ~ t ~ '. ~ ~ --+ 

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

I Lane Configurations tt tt ,., tttt ,, 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 
Lane Util. Factor 0.95 0.95 0.88 0.86 0.88 

~ ,{ I Frt 1.00 1.00 0.85 1.00 0.85 
Fit Protected 1.00 1.00 1.00 1.00 1.00 ) 
Satd . Flow (prot) 3539 3539 2787 6408 2787 I Fit Permitted 1.00 1.00 1.00 1.00 1.00 ; :J 

Satd . Flow (perm) 3539 3539 2787 6408 2787 
Volume (vph) 0 188 0 0 531 1123 0 3034 1113 0 0 0 

I Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Adj . Flow vph) 0 188 0 0 531 1123 0 3034 1113 0 0 0 
RTOR Reduction (vph) 0 0 0 0 0 1 0 0 471 0 0 0 
Lane Group Flow (vph~ 0 188 0 0 531 1122 0 3034 642 0 0 0 I Turn Type Prot Prot 
Protected Phases 4 8 8 6 6 
Permitted Phases I Actuated Green , G (s) 28 .5 28 .5 48.0 48.0 ~ 
Effective Green, g (s) 35 .0 35.0 49.0 49.0 
Actuated g/C Ratio -· 0.39 0.39 0.54 0.54 

I Clearance Time (s) 9.5 9.5 4.0 4.0 
Vehicle Extension (s) 3.0 3.0 3.2 3.2 
Lane Grp Cap (vph) 1376 1376 1084 3489 1517 
v/s Ratio Prot 0.05 0.15 c0.40 c0.47 0.23 ~ I v/s Ratio Perm 
v/c Ratio -\ 0.14 0.39 1.04 0.87 0.42 -~ ~~· 
Uniform Delay, d1 17.7 19.8 27.5 17.7 12.1 I Progression Factor 0.06 1.00 1.00 0.67 1.04 -... ~-:a-'""! 
Incremental Delay, d2 0.2 0.2 36.9 1.1 0.1 
Delay (s) \- ,1 1.2 ~~ 20 .0 64.4 13.0 12.7 

I Level of Service A B E B B 
Approach Delay (s) ~. ,.....--=-- 1.2 ... ;w!j 50 .1 12.9 ~ 0.0 ·-l 
Approach LOS A D B A 

I Intersection Summary 
HCM Average Control Delay 22.8 HCM Level of Service c 
HCM Volume to Capacity ratio 0.94 

I Actuated Cycle Length (s) 90 .0 Sum of lost time (s) 6.0 
Intersection Capacity Utilization 89.9% ICU Level of Service E 
Analysis Period (min) 15 
c Critical Lane Group ... ~ • I 

I 
I 

Appendix B-33 Wilson & Company, May 24, 2008. J 
Arizona Parkway Intersection Geometries- Category 1 (Daily Entering Volume: 80,000 vpd to 90,000 vpd)- PM Peak H 
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HCM Signalized Intersection Capacity Analysis 
3: SB Left - U Turn & Jackrabbit Trail Parkway 

..f t 
Movement EBL EBR NBL NBT SBT SBR 
Lane Configurations 'I 'I tttt 
Ideal Flow (vphpl) 1900 19oo 19oo 19oo 19oo 19oo ·~ .:;_ASS 
Total Lost time (s) 3.0 3.0 

... 1 

Lane Util. Factor 0 .97 0.86 - ._.P.'"ti :~I .t- -- ~ _.! .,______ - - -

Frt 1.00 
Fit Protected 0.95 
Satd. Flow (prot) 3433 
Fit Permitted 0.95 
Satd . Flow (perm) 3433 

Volume (vph) 619 
Peak-hour factor, PHF 1.00 
Adj. Flow (vph) 619 
RTOR Reduction (vph) 0 
Lane Group Flow (vph) 619 

Turn Type 
Protected Phases 35 
Permitted Phases 
Actuated Green, G (s) 23.0 
Effective Green, g (s) 25.0 
Actuated g/C Ratio 0.28 
Clearance Time (s) 
Vehicle Extension (s) 

Lane Grp Cap (vph) 954 
v/s Ratio Prot c0 .18 
v/s Ratio Perm 
v/c Ratio 0.65 
Uniform Delay, d1 28.6 
Progression Factor 1.35 
Incremental Delay, d2 1.1 
Delay (s) 39 .7 
Level of Service D 
Approach Delay (s) 39.7 
Approach LOS D 

Intersection Summary 
HCM Average Control Delay 
HCM Volume to Capacity ratio 
Actuated Cycle Length (s) 
Intersection Capacity Utilization 
Analysis Period (min) 
c Critical Lane Group 

1.00 
1.00 

6408 
1.00 

6408 

0 0 3528 0 0 
1 .00 1.00 1 .00 1 .00 1.00 

0 0 3528 0 0 
0 0 0 0 0 
0 0 3528 0 0 

24.7 
0.84 
90.0 

98.1 % 
15 

1 7 

51 .0 
53 .0 
0 .59 

3774 
c0.55 

0.93 
16.9 
1.00 

5.2 
22 .1 

c 
22 .1 

c 
0.0 

A 

HCM Level of Service 

Sum of lost time (s) 
ICU Level of Service 

c 

12.0 
F 

II!!!! 

Appendix B-34 Wilson & Company, May 24, 2008. 
Arizona Parkway Intersection Geometries - Category 1 (Daily Entering Volume: 80 ,000 vpd to 90 ,000 vpd)- PM Peak Hour 



HCM Signalized Intersection Capacity Analysis 
4: NB Left - U Turn & Jackrabbit Trail Parkway 

.f '- t ~ 

Movement WBL WBR NBT NBR 
Lane Configurations "'i"i 

'. + 
SBL SBT 

tttt 
Ideal Flow (vphpl ) 1900 1900 1900 1900 1900 1900 ~ ... ~': 
Total Lost time (s) 3.0 3.0 
Lane Util. Factor 0.97 • 0.86 
Frt 1.00 1.00 
Fi t Protected 0.95 

.._. !ali .. 1.00 
Satd . Flow (prot) 3433 6408 
Fit Permitted 0.95 1.00 
Satd . Flow (perm) 3433 6408 
Volume (vph) 714 0 0 0 0 2484 
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 
Adj . Flow (vph) 714 0 0 0 0 2484 
RTOR Reduction (vph) 4 0 0 0 0 0 
Lane Group Flow (vph) 710 0 0 0 0 2484 
Turn Type 
Protected Phases 35 1 7 
Permitted Phases 
Actuated Green , G (s ) 23.0 51 .0 
Effective Green, g (s) 25.0 53.0 
Actuated g/C Ratio 0.28 0.59 
Clearance Time (s) 
Vehicle Extension (s) 
Lane Grp Cap (vph) 954 3774 
v/s Ratio Prot c0 .21 c0 .39 
v/s Ratio Perm 
v/c Ratio 0.74 0.66 
Uniform Delay, d1 29.6 12.4 
Progression Factor 1.12 1.00 ... ~i. 

Incremental Delay, d2 1.3 0.4 
Delay (s) 34.5 ~T 12.8 
Level of Service c B 
Approach Delay (s) 34.5 0.0 -. 12.8 .;..... ~-~---~ -Approach LOS c A B 

Intersection Summary 
HCM Average Control Delay 17.7 HCM Level of Service B 
HCM Volume to Capacity ratio 0.69 
Actuated Cycle Length (s) 90 .0 Sum of lost time (s) 12.0 
Intersection Capacity Util ization 92.6% ICU Level of Service F 
Analysis Period (min) 15 
c Critical Lane Group ~;:_.. ·L--'. -~ 

• II 
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--~~-~ 
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Append ix B-35 Wilson & Company, May 24, 2008. J 
Arizona Parkway Intersection Geometries- Category 1 (Daily Entering Volume: 80,000 vpd to 90,000 vpd)- PM Peak H 

I 



I I HCM Signalized Intersection Capacity Analysis 

I 
5: Arterial Street & Jackrabbit Trail Parkwa~ 

_,J ---. .. ~ '- ~ t ~ \. + ~ ....... 

I 
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR 
Lane Configurations H .,., H 1111 .,., 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 

I Lane Util. Factor 0.95 0.88 0.95 0.86 0.88 
Frt 1.00 0.85 1.00 1.00 0.85 
Fit Protected 1.00 1.00 1.00 1.00 1.00 

I Satd . Flow (prot) 3539 2787 3539 6408 2787 
Fit Permitted 1.00 1.00 1.00 1.00 1.00 
Satd . Flow (perm) 3539 2787 3539 6408 2787 

I 
Volume (vph) 0 188 316 0 531 0 0 0 0 0 2577 621 
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Adj . Flow (vph) 0 188 316 0 531 0 0 0 0 0 2577 621 
RTOR Reduction (vph) 0 0 1 0 0 0 0 0 0 0 0 146 

I Lane Group Flow (vph) 0 188 315 0 531 0 0 0 0 0 2577 475 
Turn Type Prot Prot 
Protected Phases 8 8 4 2 2 

I Permitted Phases 
Actuated Green, G (s) 28.5 28 .5 34.0 48.0 48.0 
Effective Green, g (s) 35.0 35.0 35.0 49.0 49.0 

I 
Actuated g/C Ratio 0.39 0.39 0.39 0.54 0.54 
Clearance Time (s) 9.5 9.5 4.0 4.0 4.0 
Vehicle Extension (s) 3.0 3.0 8.0 3.2 3.2 
Lane Grp Cap (vph) 1376 1084 1376 3489 1517 

I v/s Ratio Prot 0.05 0.11 c0 .15 c0.40 0.17 
v/s Ratio Perm 
v/c Ratio 0.14 0.29 0.39 0.74 0.31 

I Uniform Delay, d1 17.7 18.9 19.8 15.6 11 .3 
Progression Factor 1.00 1.00 0.05 CJJ!!t 0.88 0.87 
Incremental Delay, d2 0.0 0.1 0.7 0.6 0.1 
Delay (s) 17.8 19.1 1.8 ... 14.3 9.9 

I Level of Service B B A B A 
Approach Delay (s) 18.6 1.8 0.0 13.4 
Approach LOS B A A B 

I Intersection Summa~ 
HCM Average Control Delay 12.6 HCM Level of Service B 
HCM Volume to Capacity ratio 0.59 

I Actuated Cycle Length (s) 90.0 Sum of lost time (s) 6.0 
Intersection Capacity Utilization 89.9% ICU Level of Service E 
Analysis Period (min) 15 

I c Critical Lane Group 

I 
I 
I Append ix B-36 Wilson & Company, May 24, 2008. 

Arizona Parkway Intersection Geometries- Category 1 (Daily Entering Volume: 80,000 vpd to 90,000 vpd)- PM Peak Hour 

I 



HCM Signalized Intersection Capacity Analysis I 
2: Arterial Street & Jackrabbit Trail Parkwa~ 

I ~ ~ .f +- "- ~ t ~ '-. ~ ~ -+ 

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

I Lane Configurations tt tt ., ttt ., 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 
Lane Util. Factor 0.95 0.95 1.00 0.91 1.00 I Frt 1.00 1.00 0.85 1.00 0.85 
Fit Protected 1.00 1.00 1.00 1.00 1.00 
Satd . Flow (prot) 3539 3539 1583 5085 1583 I Fit Permitted 1.00 1.00 1.00 1.00 1.00 
Satd . Flow ~perm~ 3539 3539 1583 5085 1583 
Volume (vph) 0 231 0 0 484 875 0 2589 884 0 0 0 

I Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Adj . Flow (vph) 0 231 0 0 484 875 0 2589 884 0 0 0 
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 141 0 0 0 
Lane Group Flow ~vph~ 0 231 0 0 484 875 0 2589 743 0 0 0 I Turn Type custom Perm 
Protected Phases 4 8 ~ 6 
Permitted Phases 68 6 I Actuated Green, G (s) 24.0 24.0 86.0 54.0 54.0 
Effective Green, g (s) 25 .0 25.0 86.0 55.0 55.0 
Actuated g/C Ratio 0.29 0.29 1.00 0.64 0.64 

I Clearance Time (s) 4.0 4.0 4.0 4.0 
Vehicle Extension (s) 3.0 3.2 3.2 
Lane Grp Cap (vph) 1029 1583 3252 1012 
v/s Ratio Prot 0.14 

"' 
c0 .51 I v/s Ratio Perm c0 .55 0.47 

v/c Ratio 0.22 0.47 0.55 
.. 

0.80 0.73 ... 
Uniform Delay, d1 23.1 25.1 0.0 11 .4 10.5 I Progression Factor 0.05 1.00 1.00 - 0.62 0.39 
Incremental Delay, d2 0.5 0.3 0.4 0.8 1.6 
Delay (s) 1.7 25.4 0.4 7.9 5.6 

I Level of Service A c A A A 
Approach Delay (s) 1.7 9.3 ·-::D" 7.3 0.0 
Approach LOS A A A A 

I Intersection Summary 
HCM Average Control Delay 7.6 HCM Level of Service A 
HCM Volume to Capacity ratio 0.71 

I Actuated Cycle Length (s) 86.0 Sum of lost time (s) 3.0 
Intersection Capacity Utilization 110.9% ICU Level of Service H 
Analysis Period (min) 15 
c Critical Lane Group -......... I 

I 
I 

Appendix B-37 Wilson & Company, May 24, 2008. J 
Arizona Parkway Intersection Geometries- Category 2 (Daily Entering Volume: 65,000 vpd to 80,000 vpd)- PM Peak H r 
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HCM Signalized Intersection Capacity Analysis 
3: SB Left - U Turn & Jackrabbit Trail Parkwa~ 

..1 ~ ~ t ~ ~ 

Movement EBL EBR NBL NBT SBT SBR 
Lane Configurations llj"i ttt 
Ideal Flow (vphpl} 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 3.0 3.0 
Lane Util. Factor 0.97 0.91 
Frt 1.00 1.00 
Fit Protected 0.95 1.00 
Satd. Flow (prot) 3433 5085 
Fit Permitted 0.95 1.00 
Satd . Flow (perm) 3433 5085 
Volume (vph) 657 0 0 2816 0 0 
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 
Adj . Flow (vph) 657 0 0 2816 0 0 
RTOR Reduction (vph) 3 0 0 0 0 0 
Lane Group Flow (vph) 654 0 0 2816 0 0 
Turn Type 
Protected Phases 35 1 7 
Permitted Phases 
Actuated Green, G (s) 23.0 55.0 
Effective Green, g (s) 24.0 56.0 
Actuated g/C Ratio 0.28 0.65 
Clearance Time (s) 
Vehicle Extension (s~ 
Lane Grp Cap (vph) 958 3311 
v/s Ratio Prot c0 .19 c0 .55 
v/s Ratio Perm 
v/c Ratio 0.68 0.85 
Uniform Delay, d1 27.6 11 .7 
Progression Factor 0.94 1.00 ~···-. ... 
Incremental Delay, d2 1.5 2.3 
Delay (s) 27.5 14.0 ---F~ZZG ·z: Jlfl; 
Level of Service c B 
Approach Delay (s) 27.5 14.0 0.0 -~··! 
Approach LOS c B A 

Intersection Summary 
HCM Average Control Delay 16.6 HCM Level of Service B 
HCM Volume to Capacity ratio 0.80 
Actuated Cycle Length (s) 86 .0 Sum of lost time (s) 6.0 
Intersection Capacity Util ization 109.0% ICU Level of Service H 
Analysis Period (min) 15 
c Critical Lane Group 

Appendix B-38 Wilson & Company, May 24, 2008. 
Arizona Parkway Intersection Geometries- Category 2 (Daily Entering Volume: 65,000 vpd to 80,000 vpd)- PM Peak Hour 



HCM Signalized Intersection Capacity Analysis I 
4: NB Left - U Turn & Jackrabbit Trail Parkwa~ 

I .f "- t ~ '-. ~ 
Movement WBL WBR NBT NBR SBL SBT 

I Lane Configu rations "'i"'i ttt 
Ideal Flow (vphpl ) 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 3.0 3.0 
Lane Util. Factor .... 0.97 0.91 I Frt 1.00 1.00 
Fit Protected 0.95 1.00 7 
Satd . Flow (prot) 3433 5085 I Fit Permitted 0.95 1.00 
Satd . Flow (perm) 3433 5085 
Volume (vph) 600 0 0 0 0 2384 

I Peak-hour factor , PHF 1.00 1.00 1.00 1.00 1.00 1.00 
Adj. Flow (vph) 600 0 0 0 0 2384 
RTOR Reduction (vph) 9 0 0 0 0 0 
Lane Group Flow (vph) 591 0 0 0 0 2384 I Turn Type 
Protected Phases 35 1 7 
Perm itted Phases I Actuated Green, G (s) 23.0 55 .0 
Effective Green, g (s) 24.0 56.0 
Actuated g/C Ratio 0.28 0.65 

I Clearance Time (s) 
Vehicle Extension (s) 
Lane Grp Cap (vph) 958 3311 
v/s Ratio Prot c0 .17 c0.47 

- - a: I v/s Ratio Perm 
v/c Ratio 0.62 0.72 
Uniform Delay, d1 27.0 9.9 I Progression Factor 0.91 .- 1.00 ~-

Incremental Delay, d2 0.8 0.8 
Delay (s) 25 .3 ,.~~"!iii~ 

. 10.7 

I Level of Service c B 
Approach Delay (s) 25.3 0.0 ..J- 10.7 at:-a· ~ . 
Approach LOS c A B 

Intersection Summary I 
HCM Average Control Delay 13.6 HCM Level of Service B 
HCM Volume to Capacity ratio 0.69 •• Actuated Cycle Length (s) 86.0 Sum of lost time (s) 6.0 I Intersection Capacity Utilization 108.1% ICU Level of Service G 
Analysis Period (min) 15 
c Critical Lane Group I 

I 
I 

Appendix B-39 Wilson & Company, May 24, 2008. J 
Arizona Parkway Intersection Geometries- Category 2 (Daily Entering Volume: 65,000 vpd to 80,000 vpd)- PM Peak H r 

I 



I HCM Signalized Intersection Capacity Analysis 

I 
5: Arterial Street & Jackrabbit Trail Parkwa~ 

..)- ~ f ~ ' ~ t ~ '. ~ ~ --+ 

I 
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR 
Lane Configu rations H 7' H tH 7' 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 

I Lane Util. Factor 0.95 1.00 0.95 0.91 1.00 
Frt 1.00 0.85 1.00 1.00 0.85 
Fit Protected 1.00 1.00 1.00 1.00 1.00 

I Satd . Flow (prot) 3539 1583 3539 5085 1583 
Fit Permitted 1.00 1.00 1.00 1.00 1.00 
Satd. Flow (perm) 3539 1583 3539 5085 1583 

I 
Volume (vph) 0 231 318 0 484 0 0 0 0 0 2385 599 
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Adj . Flow (vph) 0 231 318 0 484 0 0 0 0 0 2385 599 
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 44 

I Lane Group Flow (vph) 0 231 318 0 484 0 0 0 0 0 2385 555 
Turn Type custom Perm 
Protected Phases 8 4 2 

I Permitted Phases 28 2 
Actuated Green, G (s) 24.0 86.0 24 .0 54.0 54.0 
Effective Green, g (s) 25.0 86.0 25.0 55.0 55.0 

I 
Actuated g/C Ratio 0.29 1.00 0.29 0.64 0.64 
Clearance Time (s) 4.0 4.0 4.0 4.0 
Vehicle Extension (s) 3.0 8.0 3.2 3.2 
Lane Grp Cap (vph) 1029 1583 1029 3252 1012 

I v/s Ratio Prot 0.07 c0 .14 c0.47 
v/s Ratio Perm 0.20 0.35 
v/c Ratio 0.22 0.20 0.47 0.73 0.55 

I Uniform Delay, d1 23.1 0.0 25.1 10.5 8.6 
Progression Factor 1.00 1.00 0.05 0.76 0.59 
Incremental Delay, d2 0.1 0.1 1.3 0.6 0.4 

I 
Delay (s) 23.3 0.1 ~ 2.5 ~~ ' 8.6 5.5 
Level of Service c A A A A 
Approach Delay (s) 9.8 2.5 ... ~-.,... 0.0 8.0 
Approach LOS A A A A 

I Intersection Summary 
HCM Average Control Delay 7.6 HCM Level of Service A 

I 
HCM Volume to Capacity ratio 0.65 
Actuated Cycle Length (s) 86.0 Sum of lost time (s) 6.0 
Intersection Capacity Utilization 110.9% ICU Level of Service H 
Analysis Period (min) 15 

I c Critical Lane Group .. 

I 
I 
I Appendix B-40 Wilson & Company, May 24, 2008. 

Arizona Parkway Intersection Geometries- Category 2 (Daily Entering Volume: 65,000 vpd to 80,000 vpd)- PM Peak Hour 

I 



HCM Signalized Intersection Capacity Analysis I 
2: Arterial Street & Jackrabbit Trail Parkwal: 

I __;. "t .. .,_ '- .... t !" '. ~ ~ ~ 

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

I Lane Configurations tt tf+ ttt , 
Ideal Flow (vphpl ) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 3.0 3.0 3.0 3.0 
Lane Util. Factor ~-· 0.95 .. •--"= ~ .. ~ 0.95 0.91 1.00 -~~ I .,ae:, .... _.. = 
Frt 1.00 0.88 1.00 0.85 
Fit Protected 1.00 1.00 1.00 1.00 
Satd . Flow (prot) 3539 3132 5085 1583 I Fit Permitted 1.00 1.00 1.00 1.00 .. 
Satd . Flow (perm) 3539 3132 5085 1583 
Volume (vph ) 0 144 0 0 294 969 0 1278 726 0 0 0 

I Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Adj . Flow (vph) 0 144 0 0 294 969 0 1278 726 0 0 0 
RTOR Reduction (vph) 0 0 0 0 11 0 0 0 411 0 0 0 
Lane Group Flow ~vph ) 0 144 0 0 1252 0 0 1278 315 0 0 0 I Turn Type Perm 
Protected Phases 4 8 6 -~ Permitted Phases 6 I Actuated Green, G (s) • 27 .0 25.0 25.0 ·li!!ll' 
Effective Green, g (s) 28 .0 26.0 26.0 
Actuated g/C Ratio 0.47 0.43 0.43 ~ I Clearance Time (s) 4.0 4.0 4.0 
Vehicle Extension (s) 3.2 3.2 
Lane Grp Cap (vph) 1652 1462 2204 686 
v/s Ratio Prot 0.04 c0.40 c0 .25 ~ I v/s Ratio Perm 0.20 
v/c Ratio 0.09 1-:1;·-=---- 1.27dr 0.58 0.46 m~. 
Uniform Delay, d1 8.9 14.2 12.9 12.0 I Progression Factor -- 0.14 I "1:._. 1.00 0.87 2.06 ·r ---Incremental Delay, d2 0.1 5.2 0.3 0.4 
Delay (s) - "i: 1.3 ...a.-:s: . .• :.;- 19.4 11.5 25 .2 

I Level of Service A B B c 
Approach Delay (s) . -·~- 1.3 ~~ 19.4 4!511 16.4 0.0 ~ -... 
Approach LOS A B B A 

Intersection Summary I 
HCM Average Control Delay 16.9 HCM Level of Service B 
HCM Volume to Capacity ratio 0.72 

I Actuated Cycle Length (s) 60 .0 Sum of lost time (s) 6.0 
Intersection Capacity Utilization 70.8% ICU Level of Service c 
Analysis Period (min) 15 
dr Defacto Right Lane. Recode with 1 though lane as a right lane. .. ..a._ I c Critical Lane Group 

I 
I 

Appendix B-41 Wilson & Company, May 24, 2008. I 
Arizona Parkway Intersection Geometries -Category 3 (Daily Entering Volume: Less than 65,000 vpd)- PM Peak Hour 
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HCM Signalized Intersection Capacity Analysis 
3: SB Left - U Turn & Jackrabbit Trail Parkway 

Movement 
Lane Configurations 
Ideal Flow (vphpl) 
Total Lost time (s) 
Lane Util. Factor 
Frt 
Fi t Protected 
Satd . Flow (prot) 
Fi t Permitted 
Satd . Flow (perm) 
Volume (vph) 
Peak-hour factor, PHF 
Adj . Flow (vph) 
RTOR Reduction (vph) 
Lane Group Flow (vph) 
Turn Type 
Protected Phases 
Permitted Phases 
Actuated Green , G (s) 
Effective Green, g (s) 
Actuated g/C Ratio 
Clearance Time (s) 
Vehicle Extension (s) 
Lane Grp Cap (vph) 
v/s Ratio Prot 
v/s Ratio Perm 
v/c Ratio 
Uniform Delay, d1 
Progression Factor 
Incremental Delay, d2 

..J 

EBL 
"'i"'i 

1900 
3.0 

0.97 
1.00 
0.95 
3433 
0.95 
3433 
455 
1.00 
455 

10 
446 

35 

20.0 
22.0 
0.37 

1259 
c0 .13 

0.35 
13.8 
1.22 
0.1 

t 
EBR NBL NBT SBT SBR 

ttt 
1900 1900 1900 1900 1900 . .-...~ 

3.0 
0.91 
1.00 
1.00 

5085 
1.00 

5085 
0 0 1549 0 0 

1.00 1.00 1 .00 1.00 1 .00 
0 0 1549 0 0 
0 0 0 0 0 
0 0 1549 0 0 

1 7 

24.0 
26.0 
0.43 

2204 
c0 .30 

0.70 
13.9 
1 .00 -::-..: ~~~f ....... .,:; 

1.1 

liriLi:ab 1 

I &A' 
Delay (s) 17.0 14.9 ~·r;:; n.P@P .. -:..:w_-.:o a r :J ••••• 
Level of Service B 
Approach Delay (s) 17.0 
Approach LOS B 

Intersection Summary 
HCM Average Control Delay 
HCM Volume to Capacity ratio 
Actuated Cycle Length (s) 
Intersection Capacity Utilization 
Analysis Period (min) 
c Critical Lane Group 

15.4 
0.54 
60.0 

59.8% 
15 

B 
14.9 0.0 

B A 

HCM Level of Service 

Sum of lost time (s) 
ICU Level of Service 

;- • I ; _; 1 

B 

12.0 
B 

Appendix B-42 Wilson & Company, May 24, 2008. 
Arizona Parkway Intersection Geometries- Category 3 (Daily Entering Volume: Less than 65,000 vpd)- PM Peak Hour 



HCM Signalized Intersection Capacity Analysis 
4: NB Left - U Turn & Jackrabbit Trail Parkway 

.f '- t ,. '. ~ 
Movement WBL WBR NBT NBR SBL SBT 
Lane Configurations "'i"'i Ht 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 3.0 3.0 
Lane Util. Factor 0.97 0.91 -H·-
Frt 1.00 1.00 
Fit Protected 0.95 1.00 :_: - I I .... - - ~- I 

Satd . Flow (prot) 3433 5085 
Fit Permitted 0.95 1.00 
Satd . Flow (perm) 3433 5085 
Volume (vph) 419 0 0 0 0 1073 
Peak-hour factor , PHF 1.00 1.00 1.00 1.00 1.00 1.00 
Adj . Flow (vph) 419 0 0 0 0 1073 
RTOR Reduction (vph) 48 0 0 0 0 0 
Lane Group Flow (vph) 372 0 0 0 0 1073 
Turn Type 
Protected Phases 35 .· ..... 1 7 
Permitted Phases 
Actuated Green , G (s) 20.0 --:. 24.0 ms• z ... :..,. I- •-:-

==. ••• ... 
Effective Green, g (s) 22 .0 26.0 
Actuated g/C Ratio 0.37 ........ 0.43 
Clearance Time (s) 
Vehicle Extension (s) 
Lane Grp Cap (vph) 1259 2204 
v/s Ratio Prot c0 .11 ..- -lilt c0.21 
v/s Ratio Perm 
v/c Ratio ..... 0.30 0.49 
Uniform Delay, d1 13.5 12.2 
Progression Factor 0.93 ~ ;Sri!.. -;,,~ 1.00 
Incremental Delay, d2 0.1 0.2 
Delay (s) 12.6 .. --··· ~ • A\' 

.,11 ... IJ!'I .,. _...; .. .... I 12.4 
Level of Service B 
Approach Delay (s) 12.6 . ~~ .... 0.0 
Approach LOS B A 

Intersection Summary 
HCM Average Control Delay 12.5 
HCM Volume to Capacity ratio ::;,.- 0.40 
Actuated Cycle Length (s) 60.0 
Intersection Capacity Utilization 60.3% 
Analysis Period (min) 15 
c Critical Lane Group ~~ 

B 
-~.ll 12.4 

B 

HCM Level of Service 

Sum of lost time (s) 
ICU Level of Service 

B 

12.0 
B 

od 

I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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Appendix B-43 Wilson & Company, May 24, 2008. I 
Arizona Parkway Intersection Geometries- Category 3 (Daily Entering Volume: Less than 65,000 vpd)- PM Peak Hour 

I 



I HCM Signalized Intersection Capacity Analysis 

I 
5: Arterial Street & Jackrabbit Trail Parkwa~ 

..)- ~ f +- ' ~ t ~ '. ! ~ -+ 

I 
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR 
Lane Configu rations tf+ H Ht 7' 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 3.0 3.0 3.0 3.0 

I Lane Util. Factor 0.95 0.95 .... 0.91 1.00 
Frt 0.92 1.00 1.00 0.85 
Fit Protected 1.00 1.00 1.00 1.00 

I Satd . Flow (prot) 3239 3539 5085 1583 
Fit Permitted 1.00 1.00 1.00 1.00 
Satd . Flow ( perm ~ 3239 3539 5085 1583 

I 
Volume (vph) 0 144 187 0 294 0 0 0 0 0 1331 285 
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Adj . Flow (vph) 0 144 187 0 294 0 0 0 0 0 1331 285 
RTOR Reduction (vph) 0 9 0 0 0 0 0 0 0 0 0 162 

I Lane Group Flow (vph~ 0 322 0 0 294 0 0 0 0 0 1331 124 
Turn Type Perm 
Protected Phases 8 4 2 

I Permitted Phases 2 
Actuated Green , G (s) 27.0 27.0 25.0 25.0 
Effective Green, g (s) 28.0 28.0 26.0 26.0 

I 
Actuated g/C Ratio 0.47 0.47 0.43 0.43 
Clearance Time (s) 4.0 4.0 4.0 4.0 
Vehicle Extension (s) 8.0 3.2 3.2 
Lane Grp Cap (vph) 1512 1652 2204 686 

I v/s Ratio Prot c0.10 0.08 c0 .26 
v/s Ratio Perm 0.08 
v/c Ratio 0.21 0.18 0.60 0.18 

I Uniform Delay, d1 9.5 9.3 13.0 10.4 
Progression Factor 1.00 0.14 0.88 1.45 
Incremental Delay, d2 0.1 0.1 0.4 0.1 
Delay (s) '4 9.5 1.4 11 .9 15.2 

I Level of Service A A B B 
Approach Delay (s) 9.5 1.4 0.0 12.5 
Approach LOS A A A B 

I Intersection Summary 
HCM Average Control Delay 10.6 HCM Level of Service B 

I 
HCM Volume to Capacity ratio 0.40 
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 6.0 
Intersection Capacity Utilization 70.8% ICU Level of Service c 
Analysis Period (min) 15 

I c Critical Lane Group 

I 
I 
I Append ix B-44 Wilson & Company, May 24, 2008. 

Arizona Parkway Intersection Geometries- Category 3 (Da ily Entering Volume: Less than 65,000 vpd )- PM Peak Hour 

I 



HCM Signalized Intersection Capacity Analysis I 
2: Bell Road & Jackrabbit Trail Parkwa~ 

I .-f ...... f ~ '- ~ t ~ '-. ~ .; --+ 

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

I Lane Configurations ttt ttt 7'7' 
Ideal Flow (vphpl ) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 3.0 3.0 3.0 
Lane Util. Factor 0.91 0.91 0.88 I Frt 1.00 1.00 0.85 
Fit Protected 1.00 1.00 1.00 
Satd . Flow (prot) 5085 5085 2787 I Fit Permitted 1.00 1.00 1.00 
Satd . Flow (perm) 5085 5085 2787 
Volume (vph) 0 0 0 0 1603 0 0 0 0 0 1823 1389 

I Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Adj . Flow (vph) 0 0 0 0 1603 0 0 0 0 0 1823 1389 
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 23 
Lane Group Flow (vph) 0 0 0 0 1603 0 0 0 0 0 1823 1366 I Turn Type Prot 
Protected Phases 6 8 8 
Permitted Phases I Actuated Green, G (s) 69.0 49.0 49 .0 
Effective Green, g (s) 70.0 50 .0 50 .0 
Actuated g/C Ratio 0.56 0.40 0.40 
Clearance Time (s) 4.0 4.0 4.0 I Vehicle Extension (s) 3.2 3.0 3.0 
Lane Grp Cap (vph) 2825 2018 1106 
v/s Ratio Prot c0 .32 0.36 c0.49 I v/s Ratio Perm 
v/c Ratio 0.57 0.90 1.24 
Uniform Delay, d1 18.2 35.7 38.0 I Progression Factor 0.03 0.89 0.89 
Incremental Delay, d2 0.2 0.6 106.6 
Delay (s) ........ ...: 0.8 32 .5 140.4 

I Level of Service A c F 
Approach Delay (s) 0.0 0.8 0.0 79 .1 
Approach LOS A A A E 

Intersection Summary I 
HCM Average Control Delay 53.0 HCM Level of Service D 
HCM Volume to Capacity ratio 0.85 
Actuated Cycle Length (s) 126.0 Sum of lost time (s) 6.0 I Intersection Capacity Util ization 86.2% ICU Level of Service E 
Analysis Period (min) 15 
c Critical Lane Group . .-~ I 

I 
I 

Append ix B-45 Wilson & Company, May 24, 2008. I 6-Lane Arizona Pkwy Intersection Geometries- Base Condition- Jackrabbit Trail and Bell Road - AM Peak Hour 

I 



I HCM Signalized Intersection Capacity Analysis 

I 
3: Bell Road & Jackrabbit Trail Parkwa~ 

..)- ~ (' +- ' ..., t ~ '-. ~ ~ -+ 

I 
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR 
Lane Configurations ttt ., ttt 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 3.0 3.0 3.0 

I Lane Util. Factor •. : 0.91 1.00 0.91 :.: 

Frt 1.00 0.85 1.00 
Fit Protected 1.00 1.00 1.00 ..... 

I Satd . Flow (prot) 5085 1583 5085 
Fit Permitted 1.00 1.00 1.00 
Satd . Flow (perm) 5085 1583 5085 

I 
Volume (vph) 0 0 0 0 1603 635 0 2036 0 0 0 0 
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Adj . Flow (vph) 0 0 0 0 1603 635 0 2036 0 0 0 0 
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0 

I Lane Group Flow (vph) 0 0 0 0 1603 635 0 2036 0 0 0 0 
Turn Type Perm 
Protected Phases 6 4 

I Permitted Phases 6 
Actuated Green , G (s) 69 .0 69.0 49.0 
Effective Green, g (s) 70 .0 70.0 50.0 

I 
Actuated g/C Ratio 0.56 0.56 0.40 
Clearance Time (s) 4.0 4.0 4.0 
Vehicle Extension (s) 3.2 3.2 8.0 
Lane Grp Cap (vph) 2825 879 2018 

I v/s Ratio Prot 0.32 c0.40 
v/s Ratio Perm c0 .40 
v/c Ratio ~ 0.57 0.72 1.01 

I Uniform Delay, d1 18.2 20.8 38.0 
Progression Factor 0.61 0.58 0.06 
Incremental Delay, d2 0.2 2.4 8.4 

I 
Delay (s) "UK: 11 .2 14.5 10.7 
Level of Service B B B 
Approach Delay (s) 0.0 12.2 10.7 0.0 '"'T 
Approach LOS A B B A 

I Intersection Summary 
HCM Average Control Delay 11.4 HCM Level of Service B 

I 
HCM Volume to Capacity ratio 0.84 
Actuated Cycle Length (s) 126.0 Sum of lost time (s) 6.0 
Intersection Capacity Utilization 86.2% ICU Level of Service E 
Analysis Period (min) 15 

I c Critical Lane Group 

I 
I 
I Appendix B-46 Wilson & Company, May 24, 2008. 

6-Lane Arizona Pkwy Intersection Geometries - Base Cond ition - Jackrabbit Trail and Bell Road -AM Peak Hour 

I 



HCM Signalized Intersection Capacity Analysis 
4: EB Left- U Turn & Bell Road 

Movement 
Lane Configurations 
Ideal Flow (vphpl ) 
Total Lost time (s) 
Lane Util. Factor 
Frt 

--+ 

EBT 

1900 

~ 

....... .-
EBR WBL 

1900 1900 

+- ~ 

WBT NBL 
Ht ~~ 

1900 1900 
3.0 3.0 

0.91 0.97 
1.00 1.00 
1.00 0.95 

5085 3433 

~ 

NBR 

1900 

Fit Protected 
Satd . Flow (prot) 
Fit Permitted • 1.00 0.95 . ·~-- . . 
Satd . Flow (perm) 
Volume (vph ) 
Peak-hour factor, PHF 
Adj . Flow (vph) 
RTOR Reduction (vph) 
Lane Group Flow (vph) 
Turn Type 
Protected Phases 
Permitted Phases 
Actuated Green, G (s) 
Effective Green, g (s) 
Actuated g/C Ratio 
Clearance Time (s) 
Vehicle Extension (s) 
Lane Grp Cap (vph) 
v/s Ratio Prot 
v/s Ratio Perm 
v/c Ratio 
Uniform Delay, d1 
Progression Factor 
Incremental Delay, d2 
Delay (s) 
Level of Service 
Approach Delay (s) 
Approach LOS 

Intersection Summary 

0 
1.00 

0 
0 
0 

-'=" 

0.0 
A 

HCM Average Control Delay 
HCM Volume to Capacity ratio 
Actuated Cycle Length (s) 
Intersection Capacity Utilization 
Analysis Period (min) 
c Critical Lane Group 

0 0 
1.00 1.00 

0 0 
0 0 
0 0 

--- .. 

~ ._ 

~i ..... 
• 

27.1 
0.55 

126.0 
92.3% 

15 

5085 
1823 
1.00 

1823 
0 

1823 

1 7 

65 .0 
67.0 
0.53 

2704 
c0 .36 

0.67 
21 .5 
1.00 

1.4 
22 .9 

c 
22 .9 

c 

3433 
415 
1.00 
415 
349 

66 

5 

19.0 
20.0 
0.16 

4.0 
8.0 
545 

c0 .02 

0.12 
45.5 
1.00 
0.2 

45 .7 
D 

45 .7 
D 

0 
1.00 

0 
0 
0 

~' -

HCM Level of Service 

Sum of lost time (s) 
ICU Level of Service 

-· 

-~ J!. I.,. 

,.. ___ 

., .... --? 

:""I!J"~~ 
y 

~~-----ol • ... 

c 

39.0 
F 

- ...... 

ifiM 

~. 

· ·4· -&~~··ET-1111 z~,· 

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

Appendix B-47 Wilson & Company, May 24, 2008. I 
6-Lane Arizona Pkwy Intersection Geometries- Base Condition - Jackrabbit Tra il and Bel l Road- AM Peak Hour 

I 
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HCM Signalized Intersection Capacity Analysis 
5: Bell Road & WB Left - U Turn 

_,J ...... +- ' '. ~ 

Movement EBL EBT WBT WBR SBL SBR 
Lane Configurations Ht 'I 'I 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 ,. ~~ .;J. 

Total Lost time (s) 3.0 3.0 
Lane Util. Factor 0.91 0.97 . - I 

Frt 1.00 1.00 
Fit Protected 1.00 0.95 I En 
Satd . Flow (prot) 5085 3433 
Fit Permitted 1.00 0.95 
Satd . Flow ~perm ) 5085 3433 
Volume (vph) 0 3941 0 0 416 0 
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 
Adj . Flow (vph) 0 3941 0 0 416 0 
RTOR Reduction (vph) 0 0 0 0 350 0 
Lane Group Flow (vph) 0 3941 0 0 66 0 -~ 

Turn Type 
Protected Phases 1 7 5 
Permitted Phases 
Actuated Green, G (s) 65.0 
Effective Green, g (s) 67.0 
Actuated g/C Ratio 0.53 
Clearance Time (s) 
Vehicle Extension ~s) 
Lane Grp Cap (vph) 2704 545 
v/s Ratio Prot c0.77 c0 .02 ............. 
v/s Ratio Perm 
v/c Ratio 7 1.46 0.12 ~....J 

Uniform Delay, d1 29 .5 45 .5 
Progression Factor 1.00 1.00 ·-~~ 

Incremental Delay, d2 208.0 0.2 
Delay (s) r-t: 237.5 45.7 ;Jl"- a\ Jk,.: 

--- -Level of Service F D 
Approach Delay (s) -~ 237.5 0.0 45.7 ·-- ,..--~- • ....._11.. - ~ ~ 

.. • :"'1 - • -

Approach LOS F A D 

Intersection Summa~ 
HCM Average Control Delay 219.1 HCM Level of Service F 
HCM Volume to Capacity ratio 1.15 
Actuated Cycle Length (s) 126.0 Sum of lost time (s) 39.0 
Intersection Capacity Utilization 132.6% ICU Level of Service H 
Analysis Period (min) 15 
c Critical Lane Group ·-·· 

Appendix B-48 Wilson & Company, May 24, 2008. 
6-Lane Arizona Pkwy Intersection Geometries - Base Condition - Jackrabbit Trail and Bell Road - AM Peak Hour 



HCM Signalized Intersection Capacity Analysis I 
6: Bell Road & Jackrabbit Trail Parkwat: 

I ~ ...... (' - '- ~ t ~ '.. + ~ -+ 

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

I Lane Configurations ttt r' ttt 
Ideal Flow (vphpl ) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 3.0 3.0 3.0 
Lane Util. Factor 0.91 1.00 ..t:iif ~.. i " • e 0.91 I Frt 1.00 0.85 1.00 
Fit Protected 1.00 1.00 ~ ....... 1.00 
Satd . Flow (prot) 5085 1583 5085 I Fit Permitted 1.00 1.00 1.00 
Satd . Flow (perm) 5085 1583 5085 
Volume (vph) 0 2530 1827 0 0 0 0 0 0 0 1823 0 

I Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Adj . Flow (vph) 0 2530 1827 0 0 0 0 0 0 0 1823 0 
RTOR Reduction (vph) 0 0 1 0 0 0 0 0 0 0 0 0 
Lane Group Flow (vph) 0 2530 1826 0 0 0 0 0 0 0 1823 0 I Turn Type Perm 
Protected Phases 2 ~..; .... ;ria- 8 
Permitted Phases 2 I Actuated Green, G (s) 69.0 69.0 ~., -.r 49.0 ... 
Effective Green, g (s) 70.0 70.0 50 .0 
Actuated g/C Ratio 0.56 0.56 ... s;z a e~-.r 0.40 

I Clearance Time (s) 4.0 4.0 4.0 
Vehicle Extension (s) 3.2 3.2 3.0 
Lane Grp Cap (vph) 2825 879 2018 
v/s Ratio Prot 0.50 c0 .36 I v/s Ratio Perm c1 .15 
v/c Ratio 0.90 2.08 0.90 ~"" 
Uniform Delay, d1 24.8 28.0 35.7 I Progression Factor •;,r 0.55 0.52 0.05 ---- - . 
Incremental Delay, d2 0.4 485.2 2.7 
Delay (s) 14.0 499.8 .4 .. ..: • -~·· ....... 4.6 :;.. 

I . - -
Level of Service B F A 
Approach Delay (s) .... -=z 217.7 0.0 .... 0.0 4.6 - ---
Approach LOS F A A A 

I Intersection Summary 
HCM Average Control Delay 154.9 HCM Level of Service F 
HCM Volume to Capacity ratio 1.59 

I Actuated Cycle Length (s) 126.0 Sum of lost time (s) 6.0 
Intersection Capacity Utilization 155.0% ICU Level of Service H 
Analysis Period (min) 15 
c Critical Lane Group -!-'" .. " e 

I 
I 
I 

Appendix B-49 Wilson & Company, May 24, 2008. I 6-Lane Arizona Pkwy Intersection Geometries- Base Condition- Jackrabbit Trail and Bell Road- AM Peak Hour 

I 



I HCM Signalized Intersection Capacity Analysis 

I 
7: Bell Road & Jackrabbit Trail Parkwa~ 

~ ~ " 
,._ 

' ~ t ~ '-. ~ ~ -+ 

I 
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR 
Lane Configurations ttt ttt 'f 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 3.0 3.0 3.0 

I Lane Util. Factor 0.91 0.91 1.00 
Frt 1.00 1.00 0.85 
Fit Protected 1.00 1.00 1.00 

I Satd . Flow (prot) 5085 5085 1583 
Fit Permitted 1.00 1.00 1.00 
Satd. Flow (perm) 5085 5085 1583 

I 
Volume (vph) 0 2530 0 0 0 0 0 2036 418 0 0 0 
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Adj . Flow (vph) 0 2530 0 0 0 0 0 2036 418 0 0 0 
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 1 0 0 0 

I Lane Group Flow (vph) 0 2530 0 0 0 0 0 2036 417 0 0 0 
Turn Type Perm 
Protected Phases 2 4 

I Permitted Phases 4 
Actuated Green, G (s) 69.0 49 .0 49.0 
Effective Green, g (s) 70.0 50 .0 50 .0 

I 
Actuated g/C Ratio 0.56 0.40 0.40 
Clearance Time (s) 4.0 4.0 4.0 
Vehicle Extension (s) 3.2 8.0 8.0 
Lane Grp Cap (vph) 2825 2018 628 

I v/s Ratio Prot c0 .50 c0.40 
v/s Ratio Perm 0.26 
v/c Ratio 0.90 ;. 

-'1- 1.01 0.66 

I Uniform Delay, d1 24.8 38.0 31 .1 
Progression Factor 0.04 0.77 0.77 
Incremental Delay, d2 1.8 8.4 0.5 

I 
Delay (s) 2.8 ~- t.& 37.7 24.4 
Level of Service A D c 
Approach Delay (s) 2.8 0.0 35.4 0.0 
Approach LOS A A D A 

I Intersection Summary 
HCM Average Control Delay 18.9 HCM Level of Service B 

I 
HCM Volume to Capacity ratio 0.94 
Actuated Cycle Length (s) 126.0 Sum of lost time (s) 6.0 
Intersection Capacity Util ization 94.9% ICU Level of Service F 
Analysis Period (min) 15 

I c Critical Lane Group 

I 
I 
I Appendix B-50 Wilson & Company, May 24, 2008. 

6-Lane Arizona Pkwy Intersection Geometries - Base Condition - Jackrabbit Trail and Bell Road - AM Peak Hour 

I 



HCM Signalized Intersection Capacity Analysis 
10: NB Left- U Turn & Jackrabbit Trail Parkway 

Movement 

Lane Configurations 
Ideal Flow (vphpl) 
Total Lost time (s) 
Lane Util. Factor 
Frt 
Fit Protected .L 
Satd. Flow (prot) 
Fit Permitted 
Satd . Flow (perm) 
Volume (vph) 
Peak-hour factor, PHF 
Adj . Flow (vph) 
RTOR Reduction (vph ) 
Lane Group Flow (vph) 
Turn Type 
Protected Phases 
Permitted Phases 
Actuated Green, G (s) 
Effective Green, g (s) 
Actuated g/C Ratio 
Clearance Time (s) 
Vehicle Extension (s) 
Lane Grp Cap (vph) 
v/s Ratio Prot 
v/s Ratio Perm 
v/c Ratio 
Uniform Delay, d1 
Progression Factor 
Incremental Delay, d2 
Delay (s) 
Level of Service 
Approach Delay (s) 
Approach LOS 

Intersection Summary 

WBL WBR 
"'I "'I 

1900 1900 
3.0 

0.97 
1.00 
0.95 
3433 
0.95 
3433 

933 0 
1.00 1.00 
933 0 
785 0 
148 0 

7 

19.0 
20.0 
0.16 

4.0 
8.0 

545 
c0.04 

0.27 
46.6 
4.08 

0.4 
190.5 

F 
190.5 

F 

.. 

HCM Average Control Delay 
HCM Volume to Capacity ratio 
Actuated Cycle Length (s) 
Intersection Capacity Utilization 
Analysis Period (min) 
c Critica l Lane Group 

NBT 

1900 

0 
1.00 

0 
0 
0 

0.0 
A 

NBR 

1900 

0 
1.00 

0 
0 
0 

SBL 

1900 

0 
1.00 

0 
0 
0 

+ 
SBT 
Ht 

1900 
3.0 

0.91 
1.00 
1.00 

5085 
1.00 

5085 
2279 
1.00 

2279 
0 

2279 

35 

45.0 
47.0 
0.37 

1897 
c0.45 

1.20 
39.5 
1.00 
96.0 

135.5 
F 

135.5 .fill...: 
F 

151.5 HCM Level of Service 
0.92 

126.0 Sum of lost time (s) 
84.3% ICU Level of Service 

15 

F 

59.0 
E 

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

Appendix B-51 Wilson & Company, May 24, 2008. I 
6-Lane Arizona Pkwy Intersection Geometries- Base Condition- Jackrabbit Trail and Bell Road - AM Peak Hour 

I 



I HCM Signalized Intersection Capacity Analysis 

I 
11 : SB Left - U Turn & Jackrabbit Trail Parkwa~ 

~ .. ~ t ! ~ 

I 
Movement EBL EBR NBL NBT SBT SBR 
Lane Configu rations "'"i tH 
Ideal Flow (vphpl ) 1900 1900 1900 1900 1900 1900 ·r.; 
Total Lost time (s) 3.0 3.0 

I Lane Util. Factor 0.97 0.91 :5£t.. 
Frt 1.00 1.00 
Fit Protected 0.95 1.00 

I Satd . Flow (prot) 3433 5085 
Fit Permitted 0.95 1.00 • 1 J 
Satd . Flow ~ perm~ 3433 5085 

I 
Volume (vph) 120 0 0 2334 0 0 
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 
Adj . Flow (vph) 120 0 0 2334 0 0 .,..,... 

·~~~~ RTOR Reduction (vph) 101 0 0 0 0 0 

I Lane Group Flow (vph) 19 0 0 2334 0 0 
Turn Type 
Protected Phases 7 35 

I Permitted Phases 
Actuated Green, G (s) 19.0 45 .0 - ~p 
Effective Green, g (s) 20.0 47 .0 
Actuated g/C Ratio 0.16 0.37 

I Clearance Time (s) 4.0 
Vehicle Extension (s) 8.0 
Lane Grp Cap (vph) 545 1897 

I v/s Ratio Prot c0 .01 c0.46 -=--- ,. ... :;.,...__ 
v/s Ratio Perm 
v/c Ratio 0.03 1.23 .: 

I Uniform Delay, d1 44.8 39.5 
Progression Factor 1.00 1.00 .. 'L-¢ i!.. I! ... --~ .:= • 1-

Incremental Delay, d2 0.0 108.5 
Delay (s) 44.8 148.0 .. ·-u-' \j 

I 
. . ,.-:-.... 

Level of Service D F 
Approach Delay (s) 44.8 148.0 0.0 r--.·· ~ .... £. 

Approach LOS D F A 

I Intersection Summa~ 
HCM Average Control Delay 143.0 HCM Level of Service F 

I 
HCM Volume to Capacity ratio 0.87 
Actuated Cycle Length (s) 126.0 Sum of lost time (s) 59.0 
Intersection Capacity Util ization 120.0% ICU Level of Service H 
Analysis Period (min) 15 

I c Critical Lane Group - ..t.·,w;~yrr PI no ., a a ., 
I 
I 
I Append ix B-52 Wilson & Company, May 24, 2008. 

6-Lane Arizona Pkwy Intersection Geometries - Base Condition- Jackrabbit Trail and Bell Road- AM Peak Hour 

I 



HCM Signalized Intersection Capacity Analysis I 
2: Bell Road & Jackrabbit Trail Parkwa~ 

I ..J' ~ f' +- '- ~ t ,.. '-. ~ ~ --+ 

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

I Lane Configurations ttt ttt .,., 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 3.0 3.0 3.0 
Lane Util. Factor :6~-- 0.91 0.91 0.88 I Frt 1.00 1.00 0.85 
Fit Protected 1.00 1.00 1.00 
Satd . Flow (prot) 5085 5085 2787 I Fit Permitted 1.00 1.00 1.00 
Satd . Flow (perm) 5085 5085 2787 
Volume (vph) 0 0 0 0 1603 0 0 0 0 0 1823 1389 

I Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Adj . Flow (vph) 0 0 0 0 1603 0 0 0 0 0 1823 1389 
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 14 
Lane Group Flow ~vph} 0 0 0 0 1603 0 0 0 0 0 1823 1375 I Turn Type Prot 
Protected Phases 6 8 8 
Permitted Phases I Actuated Green, G (s) 37.0 .. 31 .0 31 .0 
Effective Green, g (s) 38 .0 32.0 32.0 
Actuated g/C Ratio 0.50 0.42 0.42 

I Clearance Time (s) 4.0 4.0 4.0 
Veh icle Extension (s) 3.2 3.0 3.0 
Lane Grp Cap (vph) 2543 2141 1173 
v/s Ratio Prot c0 .32 0.36 c0.49 I v/s Ratio Perm 
v/c Ratio -.. --~-.- .. ~- ..er-- .. ..__ .... 0.63 0.85 1.17 
Uniform Delay, d1 13.9 19.9 22.0 I Progression Factor . ..,.. . -- .......... 0.01 0.40 0.43 
Incremental Delay, d2 0.4 1.2 81 .0 
Delay (s) ·- 0.6 9.2 90.5 ":41~~ ~ ~·~~ .- ... 

I Level of Service A A F 
Approach Delay (s) ~ ... 0.0 #'" ~1:-· 0.6 0.0 44 .3 
Approach LOS A A A D 

Intersection Summary I 
HCM Average Control Delay 29.8 HCM Level of Service c 
HCM Volume to Capacity ratio 0.88 

I Actuated Cycle Length (s) 76.0 Sum of lost time (s) 6.0 
Intersection Capacity Utilization 86.2% ICU Level of Service E 
Analysis Period (min) 15 
c Critical Lane Group I 

I 
I 

Appendix B-53 Wilson & Company, May 24, 2008. I 6-Lane Arizona Pkwy Intersection Geometries-AltA Condition- Jackrabbit Trail and Bell Road- AM Peak Hour 
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I HCM Signalized Intersection Capacity Analys is 

I 
3: Bell Road & Jackrabbit Trail Parkwa~ 

~ ~ I' ~ ' ~ t ~ '-. ~ ~ ..... 

I 
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR 
Lane Configurations ttt ., ttt 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 3.0 3.0 3.0 

I Lane Uti l. Factor 0.91 1.00 0.91 r[]R I 
Frt 1.00 0.85 1.00 
Fit Protected 1.00 1.00 1.00 

I Satd . Flow (prot) 5085 1583 5085 
Fit Permitted 1.00 1.00 1.00 
Satd. Flow ( perm~ 5085 1583 5085 

I 
Volume (vph) 0 0 0 0 1603 635 0 2036 0 0 0 0 
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Adj. Flow (vph) 0 0 0 0 1603 635 0 2036 0 0 0 0 
RTOR Reduction (vph) 0 0 0 0 0 1 0 0 0 0 0 0 

I Lane Group Flow (vph) 0 0 0 0 1603 635 0 2036 0 0 0 0 
Turn Type Perm 
Protected Phases 6 4 

I Permitted Phases 6 
Actuated Green, G s 37.0 37.0 31 .0 
Effective Green, g (s) 38.0 38.0 32.0 

I 
Actuated g/C Ratio 0.50 0.50 0.42 
Clearance Time (s) 4.0 4.0 4.0 
Veh icle Extension (s) 3.2 3.2 8.0 
Lane Grp Cap (vph) 2543 792 21 41 

I v/s Ratio Prot 0.32 c0.40 
v/s Ratio Perm c0.40 
v/c Ratio 0.63 0.80 0.95 

I Uniform Delay, d1 13.9 15.8 21 .2 
Progression Factor 0.46 0.56 0.12 .:..~ ..... 
Incremental Delay, d2 0.4 4.4 4.4 

I 
Delay (s) 6.7 13.3 7.0 _:=ill!!'il .113 
Level of Service A B A 
Approach Delay (s) 0.0 8.6 7.0 0.0 -:If 
Approach LOS A A A A 

I Intersection Summa~ 
HCM Average Control Delay 7.8 HCM Level of Service A 

I 
HCM Volume to Capacity ratio 0.87 
Actuated Cycle Length (s) 76.0 Su m of lost time (s) 6.0 
Intersection Capacity Uti lization 86.2% ICU Level of Service E 
Analysis Period (min) 15 

I c Critical Lane Group 

I 
I 
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HCM Signalized Intersection Capacity Analysis 
4: EB Left U-turn & Bel l Road 

-+ ..... (' +- ~ 

Movement EBT EBR WBL WBT NBL 
Lane Configurations ttt "f'l 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 
Total Lost time (s) 3.0 3.0 
Lane Util. Factor ·~ _-i. 0.91 0.97 
Frt 1.00 1.00 
Fit Protected 1.00 0.95 
Satd . Flow (prot) 5085 3433 
Fit Permitted 1.00 0.95 
Satd. Flow (perm) 5085 3433 
Volume (vph) 0 0 0 1823 415 
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 
Adj . Flow (vph) 0 0 0 1823 415 
RTOR Reduction (vph) 0 0 0 0 344 
Lane Group Flow (vph) 0 0 0 1823 71 
Turn Type 
Protected Phases 1 7 5 
Perm itted Phases 
Actuated Green, G (s) L o • 36.0 12.0 
Effective Green, g (s) 37.0 13.0 
Actuated g/C Ratio ::w 0.49 0.17 
Clearance Time (s) 4.0 
Vehicle Extension ~s) 8.0 
Lane Grp Cap (vph) 2476 587 
v/s Ratio Prot --·~ ... c0.36 c0 .02 
v/s Ratio Perm 
v/c Ratio ~ 0.74 0.12 ·-
Uniform Delay, d1 15.6 26.7 
Progression Factor 1.00 1.00 
Incremental Delay, d2 2.0 0.1 

~ 

NBR 

1900 ~""1· l .... 
~:.!·~~ - ..._ 

0 
1.00 

0 
0 
0 

...., .. 

Delay (s) ..- ----~ 17.6 26.8 ~~ 
Level of Service B c 
Approach Delay (s) 0.0 ... 17.6 26.8 
Approach LOS A B c 
Intersection Summary 
HCM Average Control Delay 19.3 HCM Level of Service B 
HCM Volume to Capacity ratio 0.58 
Actuated Cycle Length (s) 76.0 Sum of lost time (s) 26 .0 
Intersection Capacity Utilization 92.3% ICU Level of Service F 
Analysis Period (min) 15 
c Critical Lane Group rP-
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HCM Signalized Intersection Capacity Analysis 
5: Bell Road & WB Left U-Turn 

..)- -+ +- ' '. ~ 

Movement EBL EBT WBT WBR SBL SBR 
Lane Configurations ttt 'I 'I 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 ·' 
Total Lost time (s) 3.0 3.0 
Lane Util. Factor 0.91 0.97 1 • -

~ 

Frt 1.00 1.00 
Fit Protected 1.00 0.95 
Satd. Flow (prot) 5085 3433 
Fit Permitted 1.00 0.95 
Satd . Flow (perm) 5085 3433 
Volume (vph) 0 3941 0 0 416 0 
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 
Adj . Flow (vph) 0 3941 0 0 416 0 
RTOR Reduction (vph) 0 0 0 0 345 0 
Lane Group Flow (vph) 0 3941 0 0 71 0 
Turn Type 
Protected Phases 1 7 5 
Permitted Phases 
Actuated Green, G (s) 36.0 12.0 ..,_. 
Effective Green, g (s) 37.0 13.0 
Actuated g/C Ratio 0.49 0.17 -Clearance Time (s) 4.0 
Vehicle Extension (s) 8.0 
Lane Grp Cap (vph) 2476 587 
v/s Ratio Prot c0 .77 c0 .02 ~ 
v/s Ratio Perm 
v/c Ratio . - - 1.59 0.12 JLL - . 
Uniform Delay, d1 19.5 26.7 
Progression Factor 1.00 1.00 -· ~ ... ... 
Incremental Delay, d2 268.2 0.2 
Delay (s) .- 287.7 26.8 , .. 
Level of Service F c 
Approach Delay (s) 287.7 0.0 26.8 
Approach LOS F A c 
Intersection Summary 
HCM Average Control Delay 262.8 HCM Level of Service F 
HCM Volume to Capacity ratio 1.21 
Actuated Cycle Length (s) 76.0 Sum of lost time (s) 26.0 
Intersection Capacity Utilization 132.6% ICU Level of Service H 
Analysis Period (min) 15 
c Critical Lane Group ·.-r 
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HCM Signalized Intersection Capacity Analysis I 
6: Bell Road & Jackrabbit Trail Parkwa~ 

I _,}-

" • - ~ ~ t ~ '. ~ ~ -+-

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

I Lane Configurations ttt 7'7' ttt 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 3.0 3.0 3.0 
Lane Util. Factor 0.91 0.88 - 0.91 I Frt 1.00 0.85 1.00 
Fit Protected 1.00 1.00 1.00 
Satd . Flow (prot) 5085 2787 5085 I Fit Permitted 1.00 1.00 1.00 
Satd . Flow (perm) 5085 2787 5085 
Volume (vph) 0 2530 1827 0 0 0 0 0 0 0 1823 0 

I Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Adj . Flow (vph) 0 2530 1827 0 0 0 0 0 0 0 1823 0 
RTOR Reduction (vph) 0 0 2 0 0 0 0 0 0 0 0 0 
Lane Group Flow (vph) 0 2530 1825 0 0 0 0 0 0 0 1823 0 I Turn Type Prot 
Protected Phases 2 2 8 
Permitted Phases I Actuated Green, G s) 37 .0 37.0 31 .0 
Effective Green, g (s) 38.0 38.0 32.0 
Actuated g/C Ratio 0.50 0.50 0.42 

I Clearance Time (s) 4.0 4.0 4.0 
Vehicle Extension (s) 3.2 3.2 3.0 
Lane Grp Cap (vph) 2543 1394 2141 
v/s Ratio Prot 0.50 c0 .65 c0.36 I v/s Ratio Perm 
v/c Ratio 0.99 1.31 0.85 
Uniform Delay, d1 18.9 19.0 19.9 I Progression Factor 0.38 0.41 ~ ~·--·~ 0.10 
Incremental Delay, d2 4.3 139.6 1.8 
Delay (s) 11.5 147.4 w-- ~ .- -· .ar 3.7 

I Level of Service B F A 
Approach Delay (s) 68.5 0.0 0.0 ... 3.7 
Approach LOS E A A A 

I Intersection Summary 
HCM Average Control Delay 49.4 HCM Level of Service D 
HCM Volume to Capacity ratio 1.10 

I Actuated Cycle Length (s) 76.0 Sum of lost time (s) 6.0 
Intersection Capacity Utilization 105.8% ICU Level of Service G 
Analysis Period (min) 15 
c Critical Lane Group I 

I 
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I HCM Signalized Intersection Capacity Analysis 

I 
7: Bell Road & Jackrabbit Trail Parkwa~ 

..} ""t f +- '- ~ t ~ '. ~ ~ -+ 

I 
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR 
Lane Configurations ttt ttt 7' 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 3.0 3.0 3.0 

I Lane Util. Factor 0.91 0.91 1.00 
Frt 1.00 1.00 0.85 
Fit Protected 1.00 1.00 1.00 

I Satd . Flow (prot) 5085 5085 1583 
Fit Permitted 1.00 1.00 1.00 
Satd . Flow (perm) 5085 5085 1583 

I 
Volume (vph) 0 2530 0 0 0 0 0 2036 418 0 0 0 
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Adj. Flow (vph) 0 2530 0 0 0 0 0 2036 418 0 0 0 
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 1 0 0 0 

I Lane Group Flow (vph) 0 2530 0 0 0 0 0 2036 417 0 0 0 
Turn Type Perm 
Protected Phases 2 4 

I Permitted Phases 4 
Actuated Green , G (s) 37 .0 31 .0 31 .0 
Effective Green, g (s) 38.0 32 .0 32.0 

I 
Actuated g/C Ratio 0.50 0.42 0.42 
Clearance Time (s) 4.0 4.0 4.0 
Vehicle Extension (s) 3.2 8.0 8.0 

I 
Lane Grp Cap (vph) 2543 2141 667 
v/s Ratio Prot c0 .50 c0.40 
v/s Ratio Perm 0.26 
v/c Ratio 0.99 0.95 0.63 

I Uniform Delay, d1 18.9 21 .2 17.3 
Progression Factor 0.04 0.07 0.05 
Incremental Delay, d2 7.5 1.4 0.4 

I 
Delay (s) 8.3 2.8 1.2 
Level of Service A A A 
Approach Delay (s) 8.3 0.0 2.5 0.0 
Approach LOS A A A A 

I Intersection Summary 
HCM Average Control Delay 5.4 HCM Level of Service A 

I 
HCM Volume to Capacity ratio 0.97 
Actuated Cycle Length (s) 76.0 Sum of lost time (s) 6.0 
Intersection Capacity Util ization 94.9% ICU Level of Service F 
Analysis Period (min) 15 

I c Critical Lane Group 

I 
I 
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HCM Signalized Intersection Capacity Analysis 
10: NB Left- U Turn & Jackrabbit Trail Parkway 

Movement 

Lane Configurations 
Ideal Flow (vphpl ) 
Total Lost time (s) 
Lane Util. Factor 
Frt 
Fit Protected 
Satd . Flow (prot) 
Fit Permitted 
Satd . Flow (perm) 
Volume (vph) 
Peak-hour factor, PHF 
Adj . Flow (vph) 
RTOR Reduction (vph) 
Lane Group Flow (vph) 
Turn Type 
Protected Phases 
Permitted Phases 
Actuated Green, G (s) 
Effective Green, g (s) 
Actuated g/C Ratio 
Clearance Time (s) 
Vehicle Extension (s) 
Lane Grp Cap (vph) 
v/s Ratio Prot 
v/s Ratio Perm 
v/c Ratio 
Uniform Delay, d1 
Progression Factor 
Incremental Delay, d2 
Delay (s) 
Level of Service 
Approach Delay (s) 
Approach LOS 

Intersection Summary 

• '- t ~ '-. + 
WBL 

"f"i 
1900 

3.0 
0.97 
1.00 
0.95 

3433 
0.95 

3433 
933 
1.00 
933 
765 
168 

7 

11 .0 
12.0 
0.16 

4.0 
8.0 

542 
c0 .05 

0.31 
28.3 
1.73 

0.5 
49 .6 

D 
49.6 

D 

WBR NBT NBR SBL 

1900 1900 1900 1900 

0 0 0 0 
1 .00 1 .00 1.00 1.00 

0 0 0 0 
0 0 0 0 
0 0 0 0 

SBT 
ttt 

1900 
3.0 

0.91 
1.00 
1.00 

5085 
1.00 

5085 
2279 
1.00 

2279 
0 

2279 

35 

32 .0 
33 .0 
0.43 

2208 
c0.45 

1.03 
21 .5 
1.00 
28.0 
49.5 

D 
0.0 -- ~"::" .... - 49.5 

A D 

... 

. ' 
.-. : -I I ·-.-_:... I 

'Z' 1] A• 'I 

HCM Average Control Delay 49.5 
0.84 
76.0 

HCM Level of Service D 
HCM Volume to Capacity ratio 
Actuated Cycle Length (s) 
Intersection Capacity Utilization 
Analys is Period (min) 

84.3% 
15 

c Critical Lane Group w ""-,.....,--~ 

Sum of lost time (s) 
ICU Level of Service 

31 .0 
E 

. . . . . . \ - ---

~ 
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HCM Signalized Intersection Capacity Analysis 
11: Jackrabbit Trai l Parkwa~ & SB Left U-turn 

~ ~ ~ t ~ ~ 

Movement EBL EBR NBL NBT SBT SBR 
Lane Configurations lj"'i Ht 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 3.0 3.0 
Lane Util. Factor 0.97 0.91 
Frt 1.00 1.00 
Fit Protected 0.95 1.00 
Satd . Flow (prot) 3433 5085 
Fit Permitted 0.95 1.00 
Satd . Flow (perm) 3433 5085 
Volume (vph) 120 0 0 2334 0 0 
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 
Adj . Flow (vph) 120 0 0 2334 0 0 
RTOR Reduction (vph) 101 0 0 0 0 0 
Lane Group Flow (vph) 19 0 0 2334 0 0 
Turn Type 
Protected Phases 7 35 
Permitted Phases 
Actuated Green, G (s) 11.0 32 .0 
Effective Green, g (s) 12.0 33.0 
Actuated g/C Ratio 0.16 0.43 
Clearance Time (s) 4.0 
Vehicle Extension (s) 8.0 
Lane Grp Cap (vph) 542 2208 
v/s Ratio Prot c0 .01 c0.46 
v/s Ratio Perm 
v/c Ratio 0.03 1.06 
Uniform Delay, d1 27.1 21 .5 
Progression Factor 1.00 1.00 . ' 

Incremental Delay, d2 0.0 36.3 
Delay (s) 27.1 57.8 
Level of Service c E 
Approach Delay (s) 27.1 57 .8 0.0 I 

~ • :&&:.-
Approach LOS c E A 

Intersection Summa~ 
HCM Average Control Delay 56 .3 HCM Level of Service E 
HCM Volume to Capacity ratio 0.78 
Actuated Cycle Length (s) 76.0 Sum of lost time (s) 31 .0 
Intersection Capacity Uti lization 120.0% ICU Level of Service H 
Analysis Period (min) 15 
c Critical Lane Group 
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HCM Signalized Intersection Capacity Analysis I 
2: Bell Road & Jackrabbit Trail Pakrwa~ 

I .-f ...... .f +-- '-. ~ t ~ '. ~ ~ --+ 

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

I Lane Configurations ttt ttt ,, 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 3.0 3.0 3.0 
Lane Util. Factor 0.91 0.91 0.88 I Frt 1.00 1.00 0.85 
Fit Protected 1.00 1.00 1.00 
Satd . Flow (prot) 5085 5085 2787 I Fit Permitted 1.00 1.00 1.00 
Satd . Flow (perm) 5085 5085 2787 
Volume (vph) 0 0 0 0 1603 0 0 0 0 0 1823 1389 

I Peak-hour factor, PH F 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Adj . Flow (vph) 0 0 0 0 1603 0 0 0 0 0 1823 1389 
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 9 
Lane Group Flow ~vph) 0 0 0 0 1603 0 0 0 0 0 1823 1380 I Turn Type Prot 
Protected Phases 6 8 8 
Permitted Phases I Actuated Green , G (s) 65.0 68.0 68.0 
Effective Green, g (s) 66.0 69.0 69.0 
Actuated g/C Ratio 0.47 0.49 0.49 

I Clearance Time (s) 4.0 4.0 4.0 
Vehicle Extension (s) 3.2 3.0 3.0 
Lane Grp Cap (vph) 2380 2488 1364 

I v/s Ratio Prot c0 .32 0.36 c0 .50 
v/s Ratio Perm 
v/c Ratio 0.67 0.73 1.01 
Uniform Delay, d1 29.1 28.7 36 .0 I Progression Factor ..... 'lil-. 0.01 0.37 0.45 
Incremental Delay, d2 0.6 0.5 18.5 
Delay (s) ~ ~&,_,. 0.8 11 .1 34.7 

I Level of Service A B c 
Approach Delay (s) 0.0 0.8 0.0 21 .3 
Approach LOS A A A c 

I Intersection Summary 
HCM Average Control Delay 14.5 HCM Level of Service B 
HCM Volume to Capacity ratio 0.85 

I Actuated Cycle Length (s) 141.0 Sum of lost time (s) 6.0 
Intersection Capacity Utilization 86.2% ICU Level of Service E 
Analys is Period (min) 15 
c Critical Lane Group •1 _p._ 7 p I 
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I HCM Signalized Intersection Capacity Analysis 

I 
3: Bell Road and Jackrabbit Trail Parkwa~ 

~ ....... ~ (' +- '- ..., t !' '. ~ ~ 

I 
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR 
Lane Configurations ttt ., ttt 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 3.0 3.0 3.0 

I Lane Util. Factor 0.91 1.00 0.91 
Frt 1.00 0.85 1.00 
Fit Protected 1.00 1.00 1.00 .;..; 

I Satd. Flow (prot) 5085 1583 5085 
Fit Permitted 1.00 1.00 1.00 
Satd. Flow (perm) 5085 1583 5085 

I 
Volume (vph) 0 0 0 0 1603 635 0 2036 0 0 0 0 
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Adj . Flow (vph) 0 0 0 0 1603 635 0 2036 0 0 0 0 
RTOR Reduction (vph) 0 0 0 0 0 2 0 0 0 0 0 0 

I Lane Group Flow (vph) 0 0 0 0 1603 633 0 2036 0 0 0 0 
Turn Type Perm 
Protected Phases 6 4 

I Perm itted Phases 6 
Actuated Green, G (s) 65.0 65.0 68.0 
Effective Green, g (s) 66.0 66.0 69.0 

I 
Actuated g/C Ratio 0.47 0.47 0.49 
Clearance Time (s) 4.0 4.0 4.0 
Vehicle Extension (s) 3.2 3.2 8.0 

I 
Lane Grp Cap (vph) 2380 741 2488 
v/s Ratio Prot 0.32 c0.40 
v/s Ratio Perm c0 .40 
v/c Ratio 0.67 0.85 0.82 

I Uniform Delay, d1 29.1 33.3 30.7 
Progression Factor 0.51 0.59 0.00 ' • ~ 
Incremental Delay, d2 0.6 7.5 1.6 

I 
Delay (s) 15.4 27.1 1.7 ~~ 
Level of Service B c A 
Approach Delay (s) 0.0 18.7 1.7 0.0 
Approach LOS A B A A 

I Intersection Summary 
HCM Average Control Delay 10.6 HCM Level of Service B 

I 
HCM Volume to Capacity ratio 0.84 
Actuated Cycle Length (s) 141 .0 Sum of lost time (s) 6.0 
Intersection Capacity Utilization 86.2% ICU Level of Service E 
Analysis Period (min) 15 

I c Critical Lane Group 

I 
I 
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HCM Signalized Intersection Capacity Analysis 
4: Bell Road & EB Left U-turn 

Movement 

Lane Configurations 
Ideal Flow (vphpl) 
Total Lost time (s) 
Lane Util. Factor 
Frt 
Fi t Protected 
Satd . Flow (prot) 
Fit Permitted 
Satd . Flow (perm) 
Volume (vph ) 
Peak-hour factor, PHF 
Adj . Flow (vph) 
RTOR Reduction (vph) 
Lane Group Flow (vph) 
Turn Type 
Protected Phases 
Permitted Phases 
Actuated Green, G (s) 
Effective Green, g (s) 
Actuated g/C Ratio 
Clearance Time (s) 
Vehicle Extension (s) 
Lane Grp Cap (vph) 
v/s Ratio Prot 
v/s Ratio Perm 
v/c Ratio 

--+ 

EBT 

1900 

0 
1.00 

0 
0 
0 

..... .f 
EBR WBL 

1900 1900 

I 

0 0 
1.00 1.00 

0 0 
0 0 
0 0 

_._ 

1 " -

- -- -

. ...,. Uniform Delay, d1 
Progression Factor 
Incremental Delay, d2 
Delay (s) 

~ .;~ 

Level of Service 
Approach Delay (s) 
Approach LOS 

Intersection Summary 

--~ .... 

0.0 
A 

HCM Average Control Delay 
HCM Volume to Capacity ratio 
Actuated Cycle Length (s) 
Intersection Capacity Utilization 
Analysis Period (min) 

..t 

·--~ 

-~~·~ 

33.4 
0.59 

141.0 
92.3% 

15 
c Critical Lane Group ~ " 

+-

WBT 
ttt 

1900 
3.0 

0.91 
1.00 
1.00 

5085 
1.00 

5085 
1823 
1.00 

1823 
0 

1823 

1 7 

70 .0 
71 .0 
0.50 

2561 
c0.36 

0.71 
27 .1 
1.00 

1.7 
28.8 

c 
28.8 

c 

~ ,.. 
NBL NBR 

"'"' 1900 1900 - ·.iEJ !:L!HC 1 .. 4.-. 
3.0 

0.97 
1.00 
0.95 ·pp 

---~----'-
3433 
0.95 

3433 
415 
1.00 
415 
359 

56 

5 

0 
1.00 

0 
0 
0 

18.0 ' ..., I I I I ~ • I q,.-... 
19.0 
0.13 

4.0 
8.0 

463 
c0.02 

0.12 
53 .7 
1.00 -~~ 

0.1 
53.8 

D 
53.8 l-aftlli 

D 

HCM Level of Service 

Sum of lost time (s) 
ICU Level of Service 

• - ... I 

~ ,._ ... 

•= ...• ·~ ~-
,,_, - ••• 

c 

51 .0 
F 

- -·-irr-.;- ~ 

"- l 
-

.. 
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HCM Signalized Intersection Capacity Analysis 
5: WB Left U-Turn & Bell Road 

~ --+ +- ' '-. ~ 

Movement EBL EBT WBT WBR SBL SBR 
Lane Configurations ttt 

"'"' Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 . -• 
Total Lost time (s) 3.0 3.0 
Lane Util. Factor 0.91 0.97 
Frt 1.00 1.00 
Fit Protected 1.00 0.95 
Satd . Flow (prot) 5085 3433 
Fit Permitted 1.00 0.95 
Satd . Flow (perm) 5085 3433 
Volume (vph) 0 2530 0 0 416 0 
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 
Adj . Flow (vph) 0 2530 0 0 416 0 .:. 
RTOR Reduction (vph) 0 0 0 0 360 0 
Lane Group Flow (vph) 0 2530 0 0 56 0 
Turn Type 
Protected Phases 1 7 5 
Permitted Phases 
Actuated Green , G (s) 70 .0 18.0 
Effective Green, g (s) 71 .0 19.0 
Actuated g/C Ratio 0.50 0.13 
Clearance Time (s ) 4.0 
Vehicle Extension (s) 8.0 
Lane Grp Cap (vph) 2561 463 
v/s Ratio Prot c0.50 c0 .02 
v/s Ratio Perm 
v/c Ratio 0.99 0.12 
Uniform Delay, d1 34.6 53 .7 
Progression Factor 1.00 1.00 ax 7 p-. 
Incremental Delay, d2 15.2 0.3 
Delay (s ) 49.7 ~.:... .r;; 53.9 .. 
Level of Service D D 
Approach Delay (s) 49.7 0.0 53.9 
Approach LOS D A D 

Intersection Summary 
HCM Average Control Delay 50 .3 HCM Level of Service D 
HCM Volume to Capacity ratio 0.81 
Actuated Cycle Length (s) 141.0 Sum of lost time (s) 51.0 
Intersection Capacity Util ization 105.3% ICU Level of Service G 
Ana lysis Period (min) 15 
c Critical Lane Group 
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HCM Signalized Intersection Capacity Analysis 
6: Bell Road & Jackrabbit Tra il Parkway 

..!- -+ "'\ .- +- '- ~ t ~ '.. 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL 
Lane Configurations ttt ., 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 3.0 3.0 
Lane Util. Factor 0.91 1.00 ... ~-~ 
Frt 1.00 0.85 
Fit Protected 1.00 1.00 
Satd . Flow (prot) 5085 1583 
Fit Permitted 1.00 1.00 
Satd . Flow (perm) 5085 1583 
Volume (vph) 0 2530 416 0 0 0 0 0 0 0 
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Adj . Flow (vph) 0 2530 416 0 0 0 0 0 0 0 
RTOR Reduction (vph) 0 0 3 0 0 0 0 0 0 0 
Lane Group Flow (vph) 0 2530 413 0 0 0 0 0 0 0 
Turn Type Perm 
Protected Phases 2 
Permitted Phases 2 
Actuated Green, G (s) 65.0 65.0 a • - 4 ....... - - -

Effective Green, g (s) 66.0 66.0 
Actuated g/C Ratio 0.47 0.47 
Clearance Time (s) 4.0 4.0 
Vehicle Extension (s) 3.2 3.2 
Lane Grp Cap (vph) 2380 741 
v/s Ratio Prot c0 .50 
v/s Ratio Perm 0.26 
v/c Ratio ·~ 1.06 0.56 F •r .• :.D""T -
Un iform Delay, d1 37.5 27.0 
Progression Factor -..r- 0.51 0.28 -=-- ....... 
Incremental Delay, d2 32.9 0.4 
Delay (s) -.. ~ 51 .9 7.9 
Level of Service D A 
Approach Delay (s) ~ 45 .7 0.0 ~ _ ... 0.0 :-.?-·~, 
Approach LOS D A A 

Intersection Summary 
HCM Average Control Delay 29 .0 HCM Level of Service c 
HCM Volume to Capacity ratio 0.89 
Actuated Cycle Length (s) 141 .0 Sum of lost time (s) 6.0 
Intersection Capacity Utilization 90.8% ICU Level of Service E 
Analysis Period (min) 15 
c Critical Lane Group ... 
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0.8 
2.0 

A 
2.0 

A 

~ 

SBR 

1900 

, .. 

0 
1.00 

0 
0 
0 

~-"11 

.... 

.. 

rr.. 

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

Append ix B-65 Wilson & Company, May 24, 2008. I 
6-Lane Arizona Pkwy Intersection Geometries - Alt B Condition - Jackrabbit Trail and Bell Road -AM Peak Hour 

I 



I HCM Signalized Intersection Capacity Analysis 

I 
7: Bell Road and Jackrabbit Trail Parkwa~ 

/ ~ ~ 
+- ' ~ t ~ '-. ~ ~ -+ 

I 
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR 
Lane Configurations ttt ttt ., 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 3.0 3.0 3.0 

I Lane Util. Factor 0.91 0.91 1.00 
Frt 1.00 1.00 0.85 
Fit Protected 1.00 1.00 1.00 

I Satd . Flow (prot) 5085 5085 1583 
Fit Permitted 1.00 1.00 1.00 
Satd . Flow ~ perm} 5085 5085 1583 

I 
Volume (vph) 0 2530 0 0 0 0 0 2036 418 0 0 0 
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Adj . Flow (vph) 0 2530 0 0 0 0 0 2036 418 0 0 0 
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0 

I Lane Group Flow (vph) 0 2530 0 0 0 0 0 2036 418 0 0 0 
Turn Type Perm 
Protected Phases 2 4 

I Permitted Phases 4 
Actuated Green , G (s) 65.0 68.0 68 .0 
Effective Green, g (s) 66.0 69.0 69.0 

I 
Actuated g/C Ratio 0.47 0.49 0.49 
Clearance Time (s) 4.0 4.0 4.0 
Vehicle Extension (s) 3.2 8.0 8.0 

I 
Lane Grp Cap (vph) 2380 2488 775 
v/s Ratio Prot c0 .50 c0.40 
v/s Ratio Perm 0.26 
v/c Ratio 1.06 0.82 0.54 .... 

I Uniform Delay, d1 37.5 30 .7 25.0 
Progression Factor 0.03 0.17 0.08 '1'-
Incremental Delay, d2 29.5 0.9 0.7 

I 
Delay (s) --- 30 .6 6.0 2.8 -... • Level of Service c A A 
Approach Delay (s) ~ 30 .6 0.0 5.5 0.0 
Approach LOS c A A A 

I Intersection Summary 
HCM Average Control Delay 18.2 HCM Level of Service B 

I 
HCM Volume to Capacity ratio 0.94 
Actuated Cycle Length (s) 141 .0 Sum of lost time (s) 6.0 
Intersection Capacity Utilization 94.9% ICU Level of Service F 
Analysis Period (min) 15 

I c Critical Lane Group 

I 
I 
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HCM Signalized Intersection Capacity Analysis 
1 0: Jackrabbit Trail Parkway & NB Left U-turn 

• '- t ~ '. 

Movement WBL WBR NBT NBR SBL 
Lane Configurations ljloj 

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 
Total Lost time (s) 3.0 
Lane Util. Factor 0.97 
Frt 1.00 
Fit Protected 0.95 
Satd . Flow (prot) 3433 
Fit Permitted 0.95 t " -· Satd . Flow (perm) 3433 
Volume (vph) 933 0 0 0 0 
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 
Adj . Flow (vph) 933 0 0 0 0 
RTOR Reduction (vph) 741 0 0 0 0 
Lane Group Flow (vph) 192 0 0 0 0 
Turn Type 
Protected Phases 7 .. 
Permitted Phases 
Actuated Green, G (s) 23.0 -_, .. ~ -F- -
Effective Green, g (s) 24.0 
Actuated g/C Ratio 0.17 
Clearance Time (s) 4.0 
Vehicle Extension (s) 8.0 
Lane Grp Cap (vph) 584 
v/s Ratio Prot c0 .06 
v/s Ratio Perm 
v/c Ratio 0.33 ,:-~ 
Uniform Delay, d1 51.4 
Progression Factor 0.91 :t.._ ~ ib -. 'l 

Incremental Delay, d2 0.8 
Delay (s) 47.4 I r, .... -

~ 
,.,... 

Level of Service D 
Approach Delay (s) 47.4 .... 0.0 
Approach LOS D A 

Intersection Summary 

+ 
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Ht 
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1.00 
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35 
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HCM Average Control Delay 
HCM Volume to Capacity ratio 
Actuated Cycle Length (s) 
Intersection Capacity Utilization 

51.9 HCM Level of Service D 
I 
I 

0.81 
141.0 

84.3% 
Analysis Period (min) 15 
c Critical Lane Group 9.~ 1..o , 

Sum of lost time (s) 53.0 
ICU Level of Service E 
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I 
I 
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I HCM Signalized Intersection Capacity Analysis 

I 
11 : Jackrabbit Trail Parkwa~ & SB Left U-turn 

_)' .. ~ t ! ~ 

I 
Movement EBL EBR NBL NBT SST SBR 
Lane Configurations 'f"i ttt 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 .. S1 * 
Total Lost time (s) 3.0 3.0 

I Lane Util. Factor 0.97 0.91 
Frt 1.00 1.00 
Fit Protected 0.95 1.00 

I Satd . Flow (prot) 3433 5085 
Fit Permitted 0.95 1.00 
Satd . Flow (perm ) 3433 5085 

I 
Volume (vph) 120 0 0 2334 0 0 
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 
Adj . Flow (vph) 120 0 0 2334 0 0 
RTOR Reduction (vph ) 100 0 0 0 0 0 

I Lane Group Flow (vph) 20 0 0 2334 0 0 
Turn Type 
Protected Phases 7 35 

I Permitted Phases 
Actuated Green , G (s) 23.0 63.0 
Effective Green, g (s) 24.0 64.0 

I 
Actuated g/C Ratio 0.17 0.45 
Clearance Time (s) 4.0 
Vehicle Extension (s) 8.0 
Lane Grp Cap (vph) 584 2308 

I v/s Ratio Prot c0 .01 c0.46 
v/s Ratio Perm 
v/c Ratio 0.03 1.01 

I Uniform Delay, d1 48.8 38.5 
Progression Factor 1.00 1.00 
Incremental Delay, d2 0.1 21 .5 
Delay (s) 48.9 60 .0 

I Level of Service D E 
Approach Delay (s) 48.9 60.0 0.0 - .. ,J~ .. 
Approach LOS D E A 

I Intersection Summary 
HCM Average Control Delay 59.5 HCM Level of Service E 

I 
HCM Volume to Capacity ratio 0.74 
Actuated Cycle Length (s) 141 .0 Sum of lost time (s) 53.0 
Intersection Capacity Utilization 92.7% ICU Level of Service F 
Analysis Period (min) 15 

I c Critical Lane Group ..... ,. 

I 
I 
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HCM Signalized Intersection Capacity Analysis I 
2: Bell Road & Jackrabbit Trail Parkwa~ 

I _,;. 

" • +- ' ~ t ~ '-. ~ ~ -+ 

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

I Lane Configurations ttt ttt ,, 
Ideal Flow (vphpl ) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 3.0 3.0 3.0 
Lane Util. Factor 0.91 0.91 0.88 I Frt 1.00 1.00 0.85 
Fit Protected • 1.00 1.00 1.00 • 
Satd . Flow (prot) 5085 5085 2787 I Fit Permitted 1.00 1.00 1.00 
Satd . Flow (perm) 5085 5085 2787 
Volume (vph ) 0 0 0 0 2536 0 0 0 0 0 1823 456 

I Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Adj . Flow (vph) 0 0 0 0 2536 0 0 0 0 0 1823 456 
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 1 
Lane Group Flow (vph) 0 0 0 0 2536 0 0 0 0 0 1823 455 I Turn Type Prot 
Protected Phases ~ ... 6 8 8 
Permitted Phases I Actuated Green, G (s) 56.0 42 .0 42 .0 
Effective Green, g (s) 57.0 43.0 43.0 
Actuated g/C Ratio 0.54 0.41 0.41 

I· Clearance Time (s) 4.0 4.0 4.0 
Vehicle Extension (s) 3.2 3.0 3.0 
Lane Grp Cap (vph) 2734 2063 1131 
v/s Ratio Prot c0 .50 c0 .36 0.16 I v/s Ratio Perm 
v/c Ratio 0.93 0.88 0.40 
Uniform Delay, d1 22.6 29.2 22.4 I Progression Factor 0.03 1.00 1.00 
Incremental Delay, d2 2.5 4.9 0.2 
Delay (s) ~ 3.2 t. 

~ ....... 34.1 22 .6 ~. -

I Level of Service A c c 
Approach Delay (s) 0.0 3.2 .. -·; -- -"- 0.0 31 .8 .... .. '!I. .£-.. 

Approach LOS A A A c 
Intersection Summary I HCM Average Control Delay 16.8 HCM Level of Service B 
HCM Volume to Capacity ratio 0.91 
Actuated Cycle Length (s) 106.0 Sum of lost time (s) 6.0 I Intersection Capacity Utilization 95.0% ICU Level of Service F 
Analysis Period (min) 15 
c Critical Lane Group I 

I 
I 

I 
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I HCM Signalized Intersection Capacity Analysis 

I 
3: Bell Road & Jackrabbit Trail Parkwa~ 

.)- ~ ~ +- '- ..., t ~ '. ~ ~ --+ 

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

Lane Configurations Ht 7' ttt 
Ideal Flow (vphpl ) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 3.0 3.0 3.0 

I Lane Util. Factor 0.91 1.00 ~ 0.91 
Frt 1.00 0.85 1.00 
Fit Protected 1.00 1.00 1.00 

I Satd. Flow (prot) 5085 1583 5085 
Fit Permitted 1.00 1.00 1.00 
Satd. Flow (perm) 5085 1583 5085 

I 
Volume (vph ) 0 0 0 0 2536 415 0 2036 0 0 0 0 
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Adj . Flow (vph ) 0 0 0 0 2536 415 0 2036 0 0 0 0 
RTOR Reduction (vph ) 0 0 0 0 0 0 0 0 0 0 0 0 

I Lane Group Flow (vph) 0 0 0 0 2536 415 0 2036 0 0 0 0 

Turn Type Perm 
Protected Phases 6 4 

I Permitted Phases 6 
Actuated Green, G (s) 56 .0 56.0 42.0 
Effective Green, g (s) 57 .0 57.0 43.0 

I 
Actuated g/C Ratio 0.54 0.54 0.41 
Clearance Time (s) 4.0 4.0 4.0 
Vehicle Extension {s) 3.2 3.2 8.0 
Lane Grp Cap (vph) 2734 851 2063 

I v/s Ratio Prot c0 .50 c0.40 
v/s Ratio Perm 0.26 
v/c Ratio 0.93 0.49 0.99 

I Uniform Delay, d1 22 .6 15.3 31 .2 
Progression Factor 0.75 0.85 0.08 ·'llill! 
Incremental Delay, d2 5.2 0.4 7.3 
Delay (s) 22 .1 13.4 9.9 . 

I ' Level of Service c B A 
Approach Delay (s) 0.0 20.9 9.9 0.0 
Approach LOS A c A A 

I Intersection Summary 
HCM Average Control Delay 16.4 HCM Level of Service B 
HCM Volum e to Capacity ratio 0.95 

I Actuated Cycle Length (s) 106.0 Sum of lost time (s) 6.0 
Intersection Capacity Utilization 95.0% ICU Level of Service F 
Analysis Period (min) 15 

I c Critical Lane Group 

I. 
I 
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HCM Signalized Intersection Capacity Analysis I 
4: Bell Road & EB Left U-turn 

I ....1( -+ "'). .f +- !... ~ r ( ~ 

Movement EBL EBT EBR WBL WBT WBR NBL NBR SWL SWR 

I Lane Configurations Ht 'I 'I ., 
Ideal Flow (vphpl ) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 _,e: 
Total Lost time (s) 3.0 3.0 3.0 
Lane Util. Factor _......,a~ 0.91 0.97 1.00 I· Frt 1.00 1.00 0.86 
Fit Protected .... 1.00 0.95 1.00 
Satd. Flow (prot) 5085 3433 1611 I Fit Permitted 1.00 0.95 1.00 .... 
Satd . Flow (perm ) 5085 3433 1611 

Volume (vph ) 0 0 0 0 1603 0 415 0 0 933 

I Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Adj. Flow (vph) 0 0 0 0 1603 0 415 0 0 933 
RTOR Reduction (vph ) 0 0 0 0 0 0 4 0 0 82 
Lane Group Flow (vph ) 0 0 0 0 1603 0 411 0 0 851 I Turn Type 
Protected Phases 1 7 35 
Permitted Phases 1 7 I Actuated Green , G (s) 67.5 30 .5 67.5 ...... 
Effective Green, g (s) 68.5 31 .5 68 .5 
Actuated g/C Ratio 0.65 0.30 0.65 

I Clearance Time (s) 
Vehicle Extension (s) 
Lane Grp Cap (vph ) 3286 1020 1041 
v/s Ratio Prot 0.32 c0 .12 I v/s Ratio Perm c0 .53 
v/c Ratio .... 0.49 0.40 0.82 
Uniform Delay, d1 9.7 29.7 14.1 I Progression Factor ..... ...-:--. 1.00 1.62 0.74 ~ .- - ~ 

Incremental Delay, d2 0.5 0.4 3.6 
Delay (s) ~ l~F!f__. ~ ~ ft. 10.2 48.6 14.0 .: 

I Level of Service B D B 
Approach Delay (s) 0.0 ..,..~- 10.2 .- 48 .6 14.0 ~~ ~ . 

~ 

Approach LOS A B D B 

Intersection Summary I 
HCM Average Control Delay 16.8 HCM Level of Service B 
HCM Volume to Capacity ratio 0.69 
Actuated Cycle Length (s) 106.0 Sum of lost time (s) 6.0 I Intersection Capacity Utilization 95.4% ICU Level of Service F 
Analysis Period (min ) 15 
c Critical Lane Group ~ I 

.I 
I 
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I HCM Signalized Intersection Capacity Analysis 

I 
5: WB Left U-Turn & Bell Road 

~ ~ r ~ '- '. ) ) r -+ 

I 
Movement EBL EBT EBR WBL WBT WBR SBL SBR NEL NER 
Lane Configurations ttt 'I 'I (I 

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 ~·:! ......... 
Total Lost time (s) 3.0 3.0 3.0 

I Lane Util. Factor 0.91 0.97 1.00 .. ' 
Frt 1.00 1.00 0.86 
Fit Protected 1.00 0.95 1.00 

I Satd . Flow (prot) 5085 3433 1611 
Fit Permitted 1.00 0.95 1.00 
Satd . Flow (perm} 5085 3433 1611 

I 
Volume (vph) 0 2530 0 0 0 0 416 0 0 120 
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Adj . Flow (vph) 0 2530 0 0 0 0 416 0 0 120 
RTOR Reduction (vph) 0 0 0 0 0 0 3 0 0 42 

I Lane Group Flow (vph) 0 2530 0 0 0 0 413 0 0 78 
Turn Type Prot custom 
Protected Phases 1 7 35 £::j 

I Permitted Phases 1 7 
Actuated Green , G (s) 67.5 30.5 67.5 
Effective Green, g (s) 68.5 31 .5 68.5 

I 
Actuated g/C Ratio 0.65 0.30 0.65 
Clearance Time (s) 
Vehicle Extension ~s} 
Lane Grp Cap (vph) 3286 1020 1041 

I v/s Ratio Prot c0 .50 c0 .12 
v/s Ratio Perm 0.05 
v/c Ratio ._ ...... 0.77 -- 0.41 0.07 ~· - ~ 

I Uniform Delay, d1 13.2 29.8 7.0 
Progression Factor ..- 1.00 = d...r-'"1.. I' 1.58 1.00 
Incremental Delay, d2 1.7 0.6 0.1 

I 
Delay (s) 14.9 47.5 • 7.0 
Level of Service B D A 
Approach Delay (s) 14.9 0.0 47.5 7.0 
Approach LOS B A D A 

I Intersection Summary 
HCM Average Control Delay 19.0 HCM Level of Service B 

I 
HCM Volume to Capacity ratio 0.65 
Actuated Cycle Length (s) 106.0 Sum of lost time (s) 6.0 
Intersection Capacity Utilization 67.4% ICU Level of Service c 
Analysis Period (min) 15 

I c Critical Lane Group 

I 
I 
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HCM Signalized Intersection Capacity Analysis I 
6: Bell Road & Jackrabbit Trail Parkwa~ 

I ~ -+ ....... f ~ ~ ~ t ~ '. ~ ~ 

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

I Lane Configurations tH 7' Ht 
Ideal Flow (vphpl ) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 3.0 3.0 3.0 
Lane Util. Factor ~ 0.91 1.00 -l -: 0.91 I Frt 1.00 0.85 1.00 
Fit Protected 1.00 1.00 1.00 ... 
Satd . Flow (prot) 5085 1583 5085 I Fit Permitted 1.00 1.00 1.00 I 

Satd. Flow (perm) 5085 1583 5085 
Volume (vph) 0 2650 416 0 0 0 0 0 0 0 1823 0 

I Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Adj . Flow (vph) 0 2650 416 0 0 0 0 0 0 0 1823 0 
RTOR Reduction (vph) 0 0 1 0 0 0 0 0 0 0 0 0 
Lane Group Flow (vph) 0 2650 415 0 0 0 0 0 0 0 1823 0 I Turn Type Perm 
Protected Phases 2 8 --_ .. 
Permitted Phases 2 I Actuated Green, G (s) 56.0 56 .0 .. a !J: 42.0 ---Effective Green, g (s) 57 .0 57 .0 43.0 
Actuated g/C Ratio 0.54 0.54 0.41 
Clearance Time (s) 4.0 4.0 4.0 I Vehicle Extension (s) 3.2 3.2 3.0 
Lane Grp Cap (vph) 2734 851 2063 
v/s Ratio Prot c0 .52 ~" ""' 

.- c0 .36 I v/s Ratio Perm 0.26 
v/c Ratio 0.97 0.49 0.88 ..... 
Uniform Delay, d1 23.7 15.4 29 .2 I Progression Factor 0.74 0.91 -. 0.06 :"11"1' 

Incremental Delay, d2 8.5 0.3 2.3 
Delay (s) .. - 25.9 14.3 ~ ..... 4.1 ... : 

""Of 

I Level of Service c B A 
Approach Delay (s) ~ 24.4 - 0.0 0.0 4.1 :r <-
Approach LOS c A A A 

Intersection Summary I 
HCM Average Control Delay 16.8 HCM Level of Service B 
HCM Volume to Capacity ratio 0.93 
Actuated Cycle Length (s) 106.0 Sum of lost time (s) 6.0 I Intersection Capacity Util ization 93.1% ICU Level of Service F 
Analysis Period (min) 15 
c Critical Lane Group ... , ~- z a •a•ro,e' •• I 

I 
I 
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I HCM Signalized Intersection Capacity Analysis 

I 
7: Bell Road & Jackrabbit Trail Parkwa~ 

/ "'). f +- ' ~ t ~ '.. ~ ~ --+ 

I 
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR 
Lane Configurations ttt Ht ., 
Ideal Flow (vphpl 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 3.0 3.0 3.0 

I Lane Util. Factor 0.91 0.91 1.00 
Frt 1.00 1.00 0.85 
Fit Protected 1.00 1.00 1.00 

I Satd . Flow (prot) 5085 5085 1583 
Fit Permitted 1.00 1.00 1.00 
Satd. Flow (perm) 5085 5085 1583 

I 
Volume (vph) 0 2650 0 0 0 0 0 2036 298 0 0 0 
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Adj . Flow (vph) 0 2650 0 0 0 0 0 2036 298 0 0 0 
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 1 0 0 0 

I Lane Group Flow (vph) 0 2650 0 0 0 0 0 2036 297 0 0 0 
Turn Type Perm 
Protected Phases 2 4 

I Permitted Phases 4 
Actuated Green, G (s) 56 .0 42.0 42 .0 
Effective Green, g (s) 57.0 43.0 43.0 

I 
Actuated g/C Ratio 0.54 0.41 0.41 
Clearance Time (s) 4.0 4.0 4.0 
Vehicle Extension ~s~ 3.2 8.0 8.0 
Lane Grp Cap (vph) 2734 2063 642 

I v/s Ratio Prot c0 .52 c0.40 
v/s Ratio Perm 0.19 
v/c Ratio • 0.97 0.99 0.46 

I Uniform Delay, d1 23 .7 31 .2 23.1 
Progression Factor .... 0.03 1.00 1.00 
Incremental Delay, d2 4.3 17.0 2.3 

I 
Delay (s) 5.1 48.2 25.3 
Level of Service A D c 
Approach Delay (s) .-...-: 5.1 - 0.0 45 .3 0.0 
Approach LOS A A D A 

I Intersection Summary 
HCM Average Control Delay 23.9 HCM Level of Service c 

I 
HCM Volume to Capacity ratio 0.98 
Actuated Cycle Length (s) 106.0 Sum of lost time (s) 6.0 
Intersection Capacity Utilization 97.2% ICU Level of Service F 
Analysis Period (min) 15 

I c Critical Lane Group - ~ 

I 
I 
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HCM Signalized Intersection Capacity Analysis I 
2: Bell Road & Jackrabbit Trail Parkwa~ 

I ..,;. -+- ~ f' +- '- ~ t ~ '-. ~ ~ 

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

I Lane Configurations ttt ttt 7'7' 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 3.0 3.0 3.0 
Lane Util. Factor . -~-= 0.91 1 0.91 0.88 I .. 
Frt 1.00 1.00 0.85 
Fit Protected 1.00 1.00 1.00 
Satd . Flow (prot) 5085 5085 2787 I Fit Permitted 1.00 1.00 1.00 
Satd . Flow (perm) 5085 5085 2787 
Volume (vph) 0 0 0 0 2140 0 0 0 0 0 1268 1632 

I Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Adj. Flow (vph) 0 0 0 0 2140 0 0 0 0 0 1268 1632 
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0 
Lane Group Flow (vph) 0 0 0 0 2140 0 0 0 0 0 1268 1632 I Turn Type Prot 
Protected Phases ~ ..... ::..:...~ 6 8 8 
Perm itted Phases I Actuated Green, G (s) 50 .0 72.0 72 .0 
Effective Green, g (s) 51 .0 73.0 73.0 
Actuated g/C Ratio 0.39 0.56 0.56 

I Clearance Time (s) 4.0 4.0 4.0 
Vehicle Extension (s) 3.2 3.0 3.0 
Lane Grp Cap (vph) 1995 2855 1565 
v/s Ratio Prot c0.42 0.25 c0 .59 I v/s Ratio Perm 
v/c Ratio "- 1.07 _ __., 0.44 1.04 ..,.._ - ~ ' . 
Uniform Delay, d1 39.5 16.6 28.5 I Progression Factor ........ -":'~ 0.05 1.14 1.10 11·- . 
Incremental Delay, d2 33.9 0.1 27.9 
Delay (s) o L' ··~~ 35.7 .:'4 - ••• 19.0 59.1 •. .. -

I Level of Service D B E 
Approach Delay (s) 

, .. _ 
0.0 ..... 1:'iY:...: 35.7 0.0 41 .6 [. 

Approach LOS A D A D 

Intersection Summary I 
HCM Average Control Delay 39.1 HCM Level of Service D 
HCM Volume to Capacity ratio 1.05 ~~ 

I Actuated Cycle Length (s) 130.0 Sum of lost time (s) 6.0 
Intersection Capacity Utilization 120.9% ICU Level of Service H 
Analysis Period (min) 15 
c Critical Lane Group ··:·- I 

I 
I 
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I HCM Signalized Intersection Capacity Analysis 

I 
3: Bell Road & Jackrabbit Trail Parkwa~ 

..)- ~ ~ 
~ ' ..., t !' '. ~ ~ -+ 

I 
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR 
Lane Configurations ttt ., ttt 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 3.0 3.0 3.0 

I Lane Util. Factor '§ 0.91 1.00 0.91 •. ·. 
Frt 1.00 0.85 1.00 
Fit Protected 1.00 1.00 1.00 

I Satd . Flow (prot) 5085 1583 5085 
Fit Permitted 1.00 1.00 1.00 
Satd . Flow (perm) 5085 1583 5085 

I 
Volume (vph) 0 0 0 0 2140 872 0 3120 0 0 0 0 
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Adj . Flow (vph} 0 0 0 0 2140 872 0 3120 0 0 0 0 
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0 

I Lane Group Flow (vph} 0 0 0 0 2140 872 0 3120 0 0 0 0 
Turn Type Perm 
Protected Phases 6 4 

I Permitted Phases 6 
Actuated Green, G (s) 50 .0 50 .0 72 .0 -· 
Effective Green, g (s) 51 .0 51 .0 73.0 
Actuated g/C Ratio 0.39 0.39 0.56 

I Clearance Time (s) 4.0 4.0 4.0 
Vehicle Extension (s) 3.2 3.2 8.0 
Lane Grp Cap (vph) 1995 621 2855 

I v/s Ratio Prot 0.42 c0 .61 
v/s Ratio Perm c0 .55 
v/c Ratio 1.07 1.40 1.09 

I Uniform Delay, d1 39 .5 39.5 28.5 
Progression Factor ?3" r tJ-.a _.- ~ 0.59 0.58 0.05 
Incremental Delay, d2 33.9 182.8 42.4 
Delay (s) . - ........... 57.0 205.8 43.9 

I 
.... ..... 

Level of Service E F D 
Approach Delay (s) 0.0 100.1 43.9 0.0 -p 
Approach LOS A F D A 

I Intersection Summary 
HCM Average Control Delay 71.5 HCM Level of Service E 
HCM Volume to Capacity ratio 1.22 

I Actuated Cycle Length (s) 130.0 Sum of lost time (s) 6.0 
Intersection Capacity Utilization 120.9% ICU Level of Service H 
Analysis Period (min) 15 

I c Critical Lane Group ,;_., .. .:.H"' ':" : . .., 

I 
I 
I Appendix B-76 Wilson & Company, May 24, 2008. 
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HCM Signalized Intersection Capacity Analysis 
4: EB Left U-turn & Bell Road 

+-

Movement EBT EBR WBL WBT 
ttt 

~ 

NBL 

"'"' 
Lane Configurations 
Ideal Flow (vphpl) 
Total Lost time (s) 
Lane Util. Factor 

1900 1900 1900 1900 1900 
3.0 3.0 

- ~-. . 0.91 0.97 
Frt 1.00 1.00 

1.00 0.95 

!' 
NBR 

1900 .. 

- -

~ - ... i ~ Fit Protected 
Satd . Flow (prot) 
Fit Permitted 

__ _, .. 
- - - -

Satd . Flow (perm) 
Volume (vph) 
Peak-hour factor, PHF 
Adj. Flow (vph) 
RTOR Reduction (vph ) 
Lane Group Flow (vph) 
Turn Type 
Protected Phases 
Permitted Phases 
Actuated Green , G (s) 
Effective Green, g (s) 
Actuated g/C Ratio 
Clearance Time (s) 
Vehicle Extension (s) 
Lane Grp Cap (vph) 
v/s Ratio Prot 
v/s Ratio Perm 
v/c Ratio 
Uniform Delay, d1 
Progression Factor 
Incremental Delay, d2 
Delay (s) 
Level of Service 
Approach Delay (s) 
Approach LOS 

Intersection Summary 

0 0 0 
1.00 1.00 1 .00 

0 0 0 
0 0 0 
0 0 0 

·-·-··~ 

HCM Average Control Delay 
HCM Volume to Capacity ratio 
Actuated Cycle Length (s) 
Intersection Capacity Utilization 
Analysis Period (min) 

149.0 
0.99 

130.0 
95.5% 

15 
c Critical Lane Group -~ 

5085 
1.00 

5085 
2630 
1.00 

2630 
0 

2630 

1 7 

51 .0 
53.0 
0.41 

2073 
c0 .52 

1.27 
38.5 
1.00 

124.9 
163.4 

F 
163.4 

F 

3433 
0.95 

3433 
382 
1.00 
382 
332 

50 

5 

16.0 
17.0 
0.13 

4.0 
8.0 

449 
c0.01 

0.11 
49.8 
1.00 

0.3 
50.1 

D 
50.1 

D 

0 
1.00 

0 
0 
0 

HCM Level of Service 

Sum of lost time (s) 
ICU Level of Service 

- ""--.:--:A*: tll'-11 

~·- L ... o ~liE! 

F 

60.0 
F 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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HCM Signalized Intersection Capacity Analysis 
5: Bell Road & WB Left U-Turn 

Movement EBL EBT WBT WBR SBL 

1900 1900 1900 1900 1900 

SBR 

1900 
Lane Configurations 
Ideal Flow (vphpl) 
Total Lost t ime (s) 
Lane Util. Factor 

3.0 
0.91 
1.00 
1.00 

3.0 
0 .97 
1.00 
0 .95 
3433 
0.95 

3433 

=---.. --~ ...... 
Frt 
Fit Protected 
Satd . Flow (prot) 
Fit Permitted 
Satd . Flow (perm) 

Volume (vph) 
Peak-hour factor, PHF 
Adj . Flow (vph) 
RTOR Reduction (vph) 
Lane Group Flow (vph) 

Turn Type 
Protected Phases 
Permitted Phases 
Actuated Green, G (s) 
Effect ive Green, g (s) 
Actuated g/C Ratio 
Clearance Time (s) 
Vehicle Extension (s) 

Lane Grp Cap (vph ) 
v/s Ratio Prot 
v/s Ratio Perm 
v/c Ratio 
Un iform Delay, d1 
Progression Factor 
Incremental Delay, d2 
Delay (s) 
Level of Service 
Approach Delay (s) 
Approach LOS 

Intersection Summary 

5085 
1.00 

5085 
0 2627 0 0 379 

1 .00 1.00 1 .00 1.00 1 .00 
0 2627 0 0 379 
0 0 0 0 329 
0 2627 0 0 50 

.....-= 

1 7 

51 .0 
53 .0 
0.41 

2073 
c0 .52 

1.27 
38 .5 
1.00 

124.2 
162.7 

F 
162.7 

F 
0 .0 

A 

5 

16.0 
17.0 
0.13 

4 .0 
8.0 

449 
c0 .01 

0.11 
49 .8 
1.00 

0.0 
49 .9 

D 
49.9 

D 

0 
1.00 

0 
0 
0 

HCM Average Control Delay 
HCM Volume to Capacity ratio 
Actuated Cycle Length (s) 
Intersection Capacity Utilization 

148.5 
0.99 

130.0 
123.0% 

15 

HCM Level of Service 

Analys is Period (min) 
c Critical Lane Group 

Sum of lost time (s) 
ICU Level of Service 

F 

60 .0 
H 

If -
I 
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HCM Signalized Intersection Capacity Analysis I 
6: Bell Road & Jackrabbit Trail Parkwa~ 

I __,. 
-+ "'). • +- '- ~ t ~ '. ~ ..' 

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

I Lane Configurations ttt 7' ttt 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 3.0 3.0 3.0 
Lane Util. Factor 0.91 1.00 ii!ia ' 0.91 I ... ...... .. 
Frt 1.00 0.85 1.00 
Fit Protected 1.00 1.00 T 1.00 ... 
Satd . Flow (prot) 5085 1583 5085 I· Fit Permitted 1.00 1.00 1.00 
Satd . Flow (perm) 5085 1583 5085 
Volume (vph) 0 1699 1307 0 0 0 0 0 0 0 1268 0 

I Peak-hour factor , PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Adj . Flow (vph) 0 1699 1307 0 0 0 0 0 0 0 1268 0 
RTOR Reduction (vph) 0 0 32 0 0 0 0 0 0 0 0 0 
Lane Group Flow (vph) 0 1699 1275 0 0 0 0 0 0 0 1268 0 I Turn Type Perm 
Protected Phases 2 8 
Permitted Phases 2 I Actuated Green, G (s) .;.,. 50.0 50.0 72 .0 
Effective Green, g (s) 51.0 51 .0 73 .0 
Actuated g/C Ratio 0.39 0.39 0.56 

I Clearance Time (s) 4.0 4.0 4.0 
Veh icle Extension (s) 3.2 3.2 3.0 

Lane Grp Cap (vph) 1995 621 2855 
v/s Ratio Prot 0.33 c0 .25 I v/s Ratio Perm c0 .81 
v/c Ratio 0.85 2.05 -· .. ~· 'E.. 0.44 
Uniform Delay, d1 36.0 39 .5 16.6 I Progression Factor - 0.62 0.58 - 1-..1~~--..b: ~- 0.08 
Incremental Delay, d2 0.4 474.3 0.1 
Delay (s) 22 .7 497 .1 ~·. 

7 

1.5 

I Level of Service c F A 
Approach Delay (s) 229.0 0.0 :-~ f'1 ~.:: 0.0 -lj ;;3 t 1.5 
Approach LOS F A A A 

Intersection Summary I 
HCM Average Control Delay 161 .5 HCM Level of Service F 
HCM Volume to Capacity ratio 1 .11 
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 6.0 I Intersection Capacity Utilization 112.1% ICU Level of Service H 
Analysis Period (min) 15 
c Critical Lane Group I 

I 
I 
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I HCM Signalized Intersection Capacity Analysis 

I 
7: Bell Road & Jackrabbit Trai l Parkwa~ 

_,;. __. ..... ~ 
4-- '- ~ t ~ '. ! .; 

I 
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR 
Lane Configurations ttt ttt 7' 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 3.0 3.0 3.0 

I Lane Uti l. Factor 0.91 0.91 1.00 
Frt 1.00 1.00 0.85 
Fit Protected 1.00 1.00 1.00 

I Satd . Flow (prot) 5085 5085 1583 
Fit Permitted 1.00 1.00 1.00 
Satd . Flow (perm) 5085 5085 1583 

I 
Volume (vph) 0 1699 0 0 0 0 0 3120 621 0 0 0 
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Adj . Flow (vph) 0 1699 0 0 0 0 0 3120 621 0 0 0 
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 1 0 0 0 

I Lane Group Flow (vph) 0 1699 0 0 0 0 0 3120 620 0 0 0 
Turn Type Perm 
Protected Phases 2 4 

I Permitted Phases 4 
Actuated Green, G (s) 72 .0 72.0 "'11 
Effective Green, g (s) 73 .0 73.0 

I 
Actuated g/C Ratio 0.56 0.56 
Clearance Time (s) 4.0 4.0 
Vehicle Extension (s) 8.0 8.0 

I 
Lane Grp Cap (vph) 1995 2855 889 
v/s Ratio Prot c0 .33 c0.61 
v/s Ratio Perm 0.39 
v/c Ratio 0.85 1.09 0.70 

I Uniform Delay, d1 36.0 28 .5 20.5 
Progression Factor 0.05 .... ._ 

"' 0.55 0.48 
Incremental Delay, d2 1.9 42.4 0.4 
Delay (s) 3.6 58.2 10.2 tl ... -

I Level of Service A E B 
Approach Delay (s) 3.6 0.0 50.2 0.0 ~ .. 
Approach LOS A A D A 

I Intersection Summa!:l 
HCM Average Control Delay 35.7 HCM Level of Service D 

I 
HCM Volume to Capacity ratio 0.99 
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 6.0 
Intersection Capacity Utilization 120.9% ICU Level of Service H 
Analysis Period (min) 15 

I c Critical Lane Group -·-;.:aaz •1 

I 
I 
I Appendix B-80 Wilson & Company, May 24, 2008. 
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HCM Signalized Intersection Capacity Analysis 
1 0: Jackrabbit Trail Parkway & NB Left U-turn 

.f 
Movement WBL 
Lane Configurations "' Ideal Flow (vphpl) 1900 
Total Lost time (s) 3.0 
Lane Util. Factor 0.97 
Frt 1.00 
Fit Protected 0.95 
Satd . Flow (prot) 3433 
Fit Permitted 0.95 
Satd . Flow (perm) 3433 

Volume (vph) 1381 
Peak-hour factor, PHF 1.00 
Adj. Flow (vph) 1381 
RTOR Reduction (vph ) 586 
Lane Group Flow (vph) 795 

Turn Type 
Protected Phases 7 
Permitted Phases 
Actuated Green, G (s) 21 .0 
Effective Green, g (s) 22.0 
Actuated g/C Ratio 0 .17 
Clearance Time (s) 4.0 
Vehicle Extension (s) 8.0 

Lane Grp Cap (vph ) 581 
v/s Ratio Prot c0.23 
v/s Ratio Perm 
v/c Ratio 1.37 
Uniform Delay, d1 54 .0 
Progression Factor 0 .64 
Incremental Delay, d2 167.0 
Delay (s) 201 .5 
Level of Service F 
Approach Delay (s) 201.5 
Approach LOS F 

Intersection Summary 

HCM Average Control Delay 
HCM Volume to Capacity ratio 
Actuated Cycle Length (s) 
Intersection Capacity Utilization 
Analysis Period (min) 
c Critical Lane Group 

'-
WBR 

1900 

0 
1.00 

0 
0 
0 

-· --

t ~ '-. 

NBT NBR SBL 

1900 1900 1900 

=•~,..& ar 
::- I I.- ·-

0 0 0 
1.00 1.00 1.00 

0 0 0 
0 0 0 
0 0 0 

T ··:J...."'?·• 

~ 

C..J. 
-~ ... · 

-""'l&...L•.,.. .• ' ·~io. ~ ........... ,_ 

11;-' Q.Q 

A 

SBT 
Ht 

1900 
3.0 

0.91 
1.00 
1.00 

5085 
1.00 

5085 

1519 
1.00 

~ .. 
~ --~....--.I -- ~· ' 

·- i 

1519 ~ -----~~-=~~--.... 
0 

1519 

35 ·~ 

63.0 • 
65 .0 
o.5o ;t;'-1 WE§ !II * i &F'~l&O 

2543 
c0 .30 

0.60 
23 .2 
1.00 
0.4 

23.6 
c 

23.6 
c 

--

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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I HCM Signalized Intersection Capacity Analysis 

I 
11: Jackrabbit Trail Parkwa~ & SB Left U-turn 

~ ..... ~ t ~ ~ 

I 
Movement EBL EBR NBL NBT SBT SBR 
Lane Configurations 'l'i Ht 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 3.0 3.0 

I Lane Util. Factor 0.97 0.91 
Frt 1.00 1.00 
Fit Protected 0.95 1.00 

I Satd . Flow (prot) 3433 5085 
Fit Permitted 0.95 1.00 
Satd . Flow (perm) 3433 5085 

I 
Volume (vph) 140 0 0 3601 0 0 
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 
Adj. Flow (vph) 140 0 0 3601 0 0 
RTOR Reduction (vph) 116 0 0 0 0 0 

I Lane Group Flow (vph) 24 0 0 3601 0 0 
Turn Type 
Protected Phases 7 35 

I Permitted Phases 
Actuated Green , G (s) 21 .0 63.0 
Effective Green, g (s) 22.0 65.0 
Actuated g/C Ratio 0.17 0.50 

I Clearance Time (s) 4.0 
Vehicle Extension (s~ 8.0 
Lane Grp Cap (vph) 581 2543 

I v/s Ratio Prot c0 .01 c0 .71 
v/s Ratio Perm 
v/c Ratio 0.04 1.42 

I Uniform Delay, d1 45.2 32.5 
Progression Factor 1.00 1.00 .... 
Incremental Delay, d2 0.0 189.6 

I 
Delay (s) 45.2 222.1 ·.,.- ... -x 
Level of Service D F 
Approach Delay (s) 45.2 222.1 0.0 ~ • ., .... _-L~ .,..... --
Approach LOS D F A 

I Intersection Summary 
HCM Average Control Delay 215.5 HCM Level of Service F 

I 
HCM Volume to Capacity ratio 1.07 
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 43 .0 
Intersection Capacity Utilization 123.3% ICU Level of Service H 
Analysis Period (m in) 15 

I c Critical Lane Group 

I 
I 
I Appendix B-82 Wilson & Company, May 24, 2008. 
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HCM Signalized Intersection Capacity Analysis 
2: Bell Road & Jackrabbit Trail Parkwa~ 

..)' -+ ~ • +- '- ~ t 
Movement ESL EST ESR WSL WST WSR NSL NST 
Lane Configurations Ht 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 3.0 
Lane Util. Factor ~?il!lt ~- ":£·-...__ 0.91 .-. 
Frt 1.00 
Fit Protected 1.00 
Satd . Flow (prot) 5085 
Fit Permitted 1.00 
Satd. Flow (perm) 5085 
Volume (vph) 0 0 0 0 2140 0 0 0 
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Adj. Flow (vph) 0 0 0 0 2140 0 0 0 
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 
Lane Group Flow ~vph ) 0 0 0 0 2140 0 0 0 
Turn Type 
Protected Phases rl.~ -:~.~-.... 6 
Permitted Phases 
Actuated Green, G (s) .~1mill!t II! 1M -.ulatf 
Effective Green, g (s) 
Actuated g/C Ratio ... -...:-,..P.t3t l 
Clearance Time (s) 
Vehicle Extension (s) 
Lane Grp Cap (vph) 2102 
v/s Ratio Prot c0.42 
v/s Ratio Perm 
v/c Ratio ~.:-... ~ ::.:?' .. 1.02 ~. 
Uniform Delay, d1 44.0 
Progression Factor ~-~~ 

.. .,._._ 
0.04 ...-~:fi 

Incremental Delay, d2 11 .3 
Delay (s) ~~~ . ._-. 12.9 .,-.. - r·: 
Level of Service B 
Approach Delay (s) . -...-----........ 0.0 -...-;: . 'Jo 12.9 -t~ 0.0 
Approach LOS A B A 

Intersection Summary 
HCM Average Control Delay 34.0 HCM Level of Service 
HCM Volume to Capacity ratio 1.05 
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 
Intersection Capacity Util ization 120.9% ICU Level of Service 
Analys is Period (min) 15 
c Critical Lane Group ....... 

~ '-. ~ 
NSR SSL SST 

Ht 
1900 1900 1900 

3.0 

rr 0.91 
1.00 
1.00 

5085 
1.00 

5085 
0 0 1268 

1.00 1.00 1.00 
0 0 1268 
0 0 0 
0 0 1268 

8 

81 .0 
82.0 
0.55 

4.0 
3.0 

2780 
0.25 

0.46 
20 .5 

-4ftx4 • 0.99 
0.1 

20.4 
c 

49.6 
D 

c 

6.0 
H 

.; 

SSR 
7'7' 

1900 
3.0 

0.88 
0.85 
1.00 

2787 
1.00 

2787 
1632 
1.00 
1632 

0 
1632 
Prot 

8 

81 .0 
82.0 
0.55 

4.0 
3.0 

1524 
c0.59 

1.07 
34.0 
0.99 
38.7 
72 .3 

E 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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I HCM Signalized Intersection Capacity Analysis 

I 
3: Bell Road & Jackrabbit Trail Parkwa~ 

.,;. ""t ~ 
+-- ' ~ t ~ '. ! .I --+-

I 
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR 
Lane Configurations tH ., tH 
Ideal Flow {vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 3.0 3.0 3.0 

I Lane Util. Factor 0.91 1.00 0.91 
Frt 1.00 0.85 1.00 
Fit Protected 1.00 1.00 1.00 

I Satd . Flow (prot) 5085 1583 5085 
Fit Permitted 1.00 1.00 1.00 
Satd . Flow (perm) 5085 1583 5085 

I 
Volume (vph) 0 0 0 0 2140 872 0 3120 0 0 0 0 
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Adj. Flow (vph) 0 0 0 0 2140 872 0 3120 0 0 0 0 
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0 

I Lane Group Flow ~vph) 0 0 0 0 2140 872 0 3120 0 0 0 0 
Turn Type Perm 
Protected Phases 6 4 

I Permitted Phases 6 
Actuated Green, G (s) 61 .0 61 .0 81 .0 
Effective Green, g (s) 62 .0 62 .0 82 .0 

I 
Actuated g/C Ratio 0.41 0.41 0.55 
Clearance Time (s) 4.0 4.0 4.0 
Vehicle Extension (s) 3.2 3.2 8.0 
Lane Grp Cap (vph) 2102 654 2780 

I v/s Ratio Prot 0.42 c0 .61 
v/s Ratio Perm c0 .55 
v/c Ratio 1.02 1.33 1.12 

I Uniform Delay, d1 44.0 44.0 34.0 
Progression Factor 0.45 0.45 0.06 
Incremental Delay, d2 11 .3 151.0 55.6 
Delay (s) . . .. 30.9 170.7 57.4 

I 
.,.. 

Level of Service c F E 
Approach Delay (s) - 0.0 -..-..·: 71.4 57.4 0.0 
Approach LOS A E E A 

I Intersection Summary 
HCM Average Control Delay 64.3 HCM Level of Service E 

I 
HCM Volume to Capacity ratio 1.21 
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 6.0 
Intersection Capacity Utilization 120.9% ICU Level of Service H 
Analysis Period (min) 15 

I c Critical Lane Group 

I 
I 
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HCM Signalized Intersection Capacity Analysis 
4: EB Left U-turn & Bell Road 

--+ " .f 
.,_ 

~ 

Movement EBT EBR WBL WBT NBL 
Lane Configurations ttt 'I 'I 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 
Total Lost time (s) 3.0 3.0 
Lane Util. Factor -~ ·- =-::..... L 0.91 0.97 - ~ 

Frt 1.00 1.00 
Fit Protected - 1.00 0.95 

__ ... 
Satd . Flow (prot) 5085 3433 
Fit Permitted ). 1.00 0.95 
Satd . Flow (perm~ 5085 3433 
Volume (vph) 0 0 0 2630 382 
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 
Adj . Flow (vph) 0 0 0 2630 382 
RTOR Reduction (vph) 0 0 0 0 349 
Lane Group Flow (vph) 0 0 0 2630 33 
Turn Type 
Protected Phases .. -. 1 7 5 
Permitted Phases 
Actuated Green , G (s) ... ·j~- 66.0 12.0 
Effective Green, g (s) 68.0 13.0 
Actuated g/C Ratio 0.45 0.09 
Clearance Time (s) 4.0 
Vehicle Extension (s) 8.0 
Lane Grp Cap (vph) 2305 298 
v/s Ratio Prot ---...., __ . c0.52 c0 .01 
v/s Ratio Perm 
v/c Ratio 

-___ __.., 
1.14 0.11 - . . 

Un iform Delay, d1 41 .0 63 .2 
Progression Factor 1.00 1.00 . -
Incremental Delay, d2 69.2 0.4 

~ 

NBR 

1900 -.. ~ .... -

0 
1.00 

0 
0 
0 -

.. 

Delay (s) ........ 110.2 63.6 ..tP:J T· . ~ iiiL-ct£ 
Level of Service F E 
Approach Delay (s) 0.0 ,-· l • 110.2 63.6 
Approach LOS A F E 

Intersection Summary 
HCM Average Control Delay 104.3 HCM Level of Service F 
HCM Volume to Capacity ratio 0.98 
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 69.0 
Intersection Capacity Utilization 95.5% ICU Level of Service F 
Analysis Period (min) 15 
c Critical Lane Group .:...:1~-

-.'f"" I 

..... :o. 

.:ii(' ~ . .1 --. .... 

::; ..bL 

-~~ 

·•.,r 
_.,.. .. .-..-. ... 

-* I;'P &i.;;.J 

... -

I 
I 
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HCM Signalized Intersection Capacity Analysis 
5: Bell Road & WB Left U-Turn 

~ -+ +- ' '-. .' 
Movement EBL EBT WBT WBR SBL SBR 
Lane Configurations Ht "'i"'i 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 ~, -'--Total Lost time (s) 3.0 3.0 
Lane Util. Factor 0.91 0.97 
Frt 1.00 1.00 
Fit Protected 1.00 0.95 
Satd . Flow (prot) 5085 3433 
Fit Permitted 1.00 0.95 
Satd. Flow (perm) 5085 3433 
Volume (vph) 0 2627 0 0 379 0 
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 
Adj . Flow (vph) 0 2627 0 0 379 0 
RTOR Reduction (vph) 0 0 0 0 346 0 
Lane Group Flow (vph) 0 2627 0 0 33 0 
Turn Type 
Protected Phases 1 7 5 
Permitted Phases 
Actuated Green, G (s) 66.0 12.0 
Effective Green, g (s) 68.0 13.0 
Actuated g/C Ratio 0.45 0.09 
Clearance Time (s) 4.0 
Veh icle Extension (s) 8.0 
Lane Grp Cap (vph) 2305 298 
v/s Ratio Prot c0.52 c0 .01 
v/s Ratio Perm 
v/c Ratio 1.14 0.11 
Uniform Delay, d1 41 .0 63.2 
Progression Factor 1.00 1.00 
Incremental Delay, d2 68.7 0.1 
Delay (s) 109.7 ~~- 63.2 
Level of Service F E 
Approach Delay (s) 109.7 0.0 63.2 
Approach LOS F A E 

Intersection Summary 
HCM Average Control Delay 103.8 HCM Level of Service F 
HCM Volume to Capacity ratio 0.97 
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 69.0 
Intersection Capacity Utilization 123.0% ICU Level of Service H 
Analysis Period (min) 15 
c Critical Lane Group 

Appendix B-86 Wilson & Company, May 24, 2008. 
6-Lane Arizona Pkwy Intersection Geometries - AltA Condition - Jackrabbit Trail and Bell Road- PM Peak Hour 



HCM Signalized Intersection Capacity Analysis I 
6: Bell Road & Jackrabbit Trail Parkwa~ 

I ..} 

" .f +- '- ..., t ~ '-. ~ ~ --+ 

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

I Lane Configurations Ht ,, ttt 
Ideal Flow (vphpl ) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 3.0 3.0 3.0 
Lane Util. Factor :ISf ... ·-- 0.91 0.88 0.91 I Frt 1.00 0.85 1.00 
Fit Protected ._....::_.:. 1.00 1.00 ~ 1.00 
Satd. Flow (prot) 5085 2787 5085 I Fit Permitted 1.00 1.00 1.00 ... 

•, 
Satd . Flow (perm) 5085 2787 5085 
Volume (vph) 0 1699 1307 0 0 0 0 0 0 0 1268 0 

I Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Adj . Flow (vph) 0 1699 1307 0 0 0 0 0 0 0 1268 0 
RTOR Reduction (vph) 0 0 50 0 0 0 0 0 0 0 0 0 
Lane Group Flow (vph) 0 1699 1257 0 0 0 0 0 0 0 1268 0 I Turn Type Prot 
Protected Phases 

, 
2 2 __.._. 

~~ 8 ., 
Permitted Phases I Actuated Green, G (s) 61.0 61 .0 
Effective Green, g (s) 62.0 62 .0 
Actuated g/C Ratio 0.41 0.41 

I Clearance Time (s) 4.0 4.0 
Veh icle Extension (s 3.2 3.2 
Lane Grp Cap (vph) 2102 1152 2780 
v/s Ratio Prot 0.33 c0.45 c0 .25 I v/s Ratio Perm 
v/c Ratio 0.81 1.09 0.46 ~-
Uniform Delay, d1 38.8 44.0 20.5 I Progression Factor -~ 0.49 0.45 Bv• ?':e!eo":._ ...... ·'ltJ:1a' . 0.07 ·~ . 
Incremental Delay, d2 0.2 42.7 0.1 
Delay (s) .... 19.1 62.3 .-~~~~ 1.5 7'---· 

I Level of Service B E A 
Approach Delay (s) &-!~=" 37 .9 0.0 0.0 1.5 ·-... 
Approach LOS D A A A 

Intersection Summary I 
HCM Average Control Delay 27.1 HCM Level of Service c 
HCM Volume to Capacity ratio 0.73 

I Actuated Cycle Length (s) 150.0 Sum of lost time (s) 6.0 
Intersection Capacity Utilization 105.1 % ICU Level of Service G ·nil 
Analysis Period (min) 15 
c Critical Lane Group ..::..l.!-

~ L- 0 IV<iiW ..... l::IM . .fl. I 
I 
I 
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I HCM Signalized Intersection Capacity Analysis 

I 
7: Bell Road & Jackrabbit Trail Parkwa~ 

/ .._. 
~ 

4- ' ..., t ~ '-. ~ ~ -+ 

I 
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR 
Lane Configurations Ht tH 7' 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 3.0 3.0 3.0 

I Lane Util. Factor 0.91 0.91 1.00 •• 
Frt 1.00 1.00 0.85 
Fit Protected 1.00 1.00 1.00 ......... 

I Satd. Flow (prot) 5085 5085 1583 
Fit Permitted 1.00 1.00 1.00 
Satd . Flow (perm) 5085 5085 1583 

I 
Volume (vph) 0 1699 0 0 0 0 0 3120 621 0 0 0 
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Adj . Flow (vph) 0 1699 0 0 0 0 0 3120 621 0 0 0 
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 2 0 0 0 

I Lane Group Flow (vph) 0 1699 0 0 0 0 0 3120 619 0 0 0 
Turn Type Perm 
Protected Phases 2 4 

I Permitted Phases 4 
Actuated Green, G (s) 61 .0 81 .0 81 .0 
Effective Green, g (s) 62 .0 82.0 82.0 

I 
Actuated g/C Ratio 0.41 0.55 0.55 
Clearance Time (s) 4.0 4.0 4.0 
Vehicle Extension ~s) 3.2 8.0 8.0 

I 
Lane Grp Cap (vph) 2102 2780 865 
v/s Ratio Prot c0 .33 c0 .61 ..... 
v/s Ratio Perm 0.39 
v/c Ratio :;.a:._ 0.81 1.12 0.72 

I Uniform Delay, d1 38.8 34.0 25.3 
Progression Factor 0.04 0.42 0.36 -. .~ ... ··-
Incremental Delay, d2 1.4 55.6 0.5 

I 
Delay (s) 2.8 69.7 9.6 ....-: Jl 
Level of Service A E A 
Approach Delay (s) -:-, 2.8 0.0 59.8 g, 0.0 \~ll 
Approach LOS A A E A 

I Intersection Summary 
HCM Average Control Delay 42 .0 HCM Level of Service D 

I 
HCM Volume to Capacity ratio 0.99 
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 6.0 
Intersection Capacity Utilization 120.9% ICU Level of Service H 
Analysis Period (min) 15 

I c Critical Lane Group ·__..;.wl 

I 
.I 
I Appendix B-88 Wilson & Company, May 24, 2008. 

6-Lane Arizona Pkwy Intersection Geometries-AltA Condition- Jackrabbit Trail and Bell Road- PM Peak Hour 

I 



HCM Signalized Intersection Capacity Analysis 
10: Jackrabbit Trail Parkway & NB Left U-turn 

Movement 
Lane Configurations 
Ideal Flow (vphpl) 
Total Lost time (s) 
Lane Util. Factor 
Frt 
Fit Protected 
Satd. Flow (prot) 
Fit Permitted 
Satd . Flow (perm) 
Volume (vph) 
Peak-hour factor, PHF 
Adj. Flow (vph) 
RTOR Reduction (vph ) 
Lane Group Flow (vph) 
Turn Type 
Protected Phases 
Permitted Phases 
Actuated Green , G s) 
Effective Green, g (s) 
Actuated g/C Ratio 
Clearance Time (s) 
Vehicle Extension (s) 
Lane Grp Cap (vph) 
v/s Ratio Prot 
v/s Ratio Perm 
v/c Ratio 

WBL WBR 

"'"' 1900 1900 
3.0 

0.97 
1.00 
0.95 
3433 
0.95 
3433 
1381 0 
1.00 1.00 
1381 0 
732 0 
649 0 

7 

21 .0 
22.0 
0.15 

4.0 
8.0 

504 
c0 .19 

t 
NBT NBR SBL 

1900 1900 1900 

0 0 0 
1.00 1 .00 1 .00 

0 0 0 
0 0 0 
0 0 0 

SBT 
ttt 

1900 
3.0 

0.91 
1.00 
1.00 

5085 
1.00 

5085 
1519 
1.00 
1519 

0 
1519 

35 

68.0 
70 .0 
0.47 

2373 
c0 .30 

..... il ....... i .... -... \ 

Uniform Delay, d1 
Progression Factor 
Incremental Delay, d2 
Delay (s) 

1.29 
64.0 
0.56 

0.64 
30 .4 
1.00 " . . .. ~~-· ia __. ;r tiz.·~ -.... • • • •• -- ..._....... 

Level of Service 
Approach Delay (s) 
Approach LOS 

Intersection Summary 

130.7 
166.7 

F 
166.7 

F 

HCM Average Control Delay 
HCM Volume to Capacity ratio 
Actuated Cycle Length (s) 
Intersection Capacity Utilization 
Analysis Period (min) 

-.·- 0.0 
A 

95.6 
0.80 

150.0 
86.5% 

15 
c Critical Lane Group · ......._ ·,.. 

0.6 
31 .0 

c 
31 .0 

c 

HCM Level of Service 

Sum of lost time (s) 
ICU Level of Service 

F 

58.0 
E 

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

Append ix B-89 Wilson & Company, May 24, 2008. I 
6-Lane Arizona Pkwy Intersection Geometries - AltA Condition - Jackrabbit Trail and Bell Road - PM Peak Hour 

I 



I HCM Signalized Intersection Capacity Analysis 

I 
11 : Jackrabbit Trail Parkwa:i & SB Left U-turn 

~ ~ ~ t + ~ 

I 
Movement EBL EBR NBL NBT SBT SBR 
Lane Configurations lj"i ttt 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 •- ~·r;-- ... ! -.. --t 

I 
Total Lost time (s) 3.0 3.0 
Lane Util. Factor 0.97 0.91 w "i ,--=l:;t..._ ._ 
Frt 1.00 1.00 
Fit Protected 0.95 1.00 _. #!' ,. 

I Satd . Flow (prot) 3433 5085 
Fit Permitted 0.95 1.00 
Satd . Flow (perm) 3433 5085 

I 
Volume (vph) 140 0 0 3601 0 0 
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 
Adj . Flow (vph) 140 0 0 3601 0 0 
RTOR Reduction (vph) 119 0 0 0 0 0 

I Lane Group Flow ~vph) 21 0 0 3601 0 0 ... 
Turn Type 
Protected Phases 7 35 

I Permitted Phases 
Actuated Green , G (s) 21.0 68.0 
Effective Green, g (s) 22.0 70.0 
Actuated g/C Ratio 0.15 0.47 ---.,r~ a • I .... -~ 
Clearance Time (s) 4.0 
Vehicle Extension (s) 8.0 

I 
Lane Grp Cap (vph) 504 2373 
v/s Ratio Prot c0.01 c0 .71 ; 

v/s Ratio Perm 
v/c Ratio ~ 0.04 1.52 r= ..... _ 

I Uniform Delay, d1 54.9 40.0 
Progression Factor 1.00 1.00 -" .a..jf l.. ~ ~-- • ~+o 

Incremental Delay, d2 0.1 235.1 
Delay (s) 55 .0 275.1 ..... ---·!~e. 

I 
. . ..... 

Level of Service E F 
Approach Delay (s) 55 .0 275.1 0.0 ----- . eri!iil :•·.a; -~ -
Approach LOS E F A 

I Intersection Summa!l: 
HCM Average Control Delay 266.8 HCM Level of Service F 
HCM Volume to Capacity ratio 1.16 ~, .... ~ 

I Actuated Cycle Length (s) 150.0 Sum of lost time (s) 58 .0 
Intersection Capacity Utilization 123.3% ICU Level of Service H ._ ...... I 
Analys is Period (min) 15 

I c Critical Lane Group ~ ....... r:Cl 

I 
I 
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HCM Signalized Intersection Capacity Analysis 
2: Bell Road & Jackrabbit Trail Parkwa~ 

..)- --+ ..... .f - '- ~ t ~ '-. 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL 
Lane Configurations ttt 
Ideal Flow (vphpl 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 3.0 
Lane Util. Factor - ~ 0.91 : 
Frt 1.00 
Fit Protected .. ~~ .. 1.00 .. ..J1 STii 
Satd . Flow (prot) 5085 
Fit Permitted 1.00 
Satd . Flow (perm) 5085 
Volume (vph ) 0 0 0 0 2140 0 0 0 0 0 
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Adj. Flow (vph) 0 0 0 0 2140 0 0 0 0 0 
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 
Lane Group Flow (vph~ 0 0 0 0 2140 0 0 0 0 0 
Turn Type 
Protected Phases - ~~ • - 6 !_:; ..:..-.t_-~- - - ---·~t= - ·- ~ 
Permitted Phases 
Actuated Green, G (s) 63 .0 .. -... ;?;i_:_i L . 
Effective Green, g (s) 64.0 
Actuated g/C Ratio :-c.a 0.43 ·:.::: .. ------Clearance Time (s) 4.0 
Vehicle Extension (s) 3.2 
Lane Grp Cap (vph) 2170 
v/s Ratio Prot -·-;o~ c0 .42 -~~ 
v/s Ratio Perm 
v/c Ratio ~~;;"' 0.99 -.::- - .-.. _ ........... 

• 'lr!::t ·-
Uniform Delay, d1 42 .6 
Progression Factor ~·~·"" 0.02 ·- ... - ... ""!! ~...:. ....... ~ .......... ;. 
Incremental Delay, d2 6.9 
Delay (s ) .- . ·1~-.. -;'"1-:t ~ . 7.7 .. ... - -~ -···· :-);._-.-... . ..... 
Level of Service A 
Approach Delay (s) 0.0 -.. -- 7.7 ,. ..,-,- ,:-·l- 0.0 - ........... • I _r:_ ,:-~ 

Approach LOS A A A 

Intersection Summary 
HCM Average Control Delay 33.1 HCM Level of Service c 
HCM Volume to Capacity ratio 1.05 
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 6.0 
Intersection Capacity Util ization 120.9% ICU Level of Service H 
Analys is Period (min) 15 
c Critical Lane Group ----;.f.; ...... ' ._ 

+ 
SBT 
ttt 

1900 
3.0 

0.91 
1.00 
1.00 

5085 
1.00 

5085 
1268 
1.00 

1268 
0 

1268 

8 

79.0 
80 .0 
0.53 

4.0 
3.0 

2712 
0.25 

0.47 
21 .8 
0.74 

0.1 
16.1 

B 
51 .9 

D 

~ 

SBR .,., 
1900 

3.0 
0.88 
0.85 
1.00 

2787 
1.00 

2787 
1632 
1.00 

1632 
1 

1631 
Prot 

8 

79.0 
80 .0 
0.53 

4.0 
3.0 

1486 
c0 .59 

1.10 
35.0 
0.87 
49.3 
79 .8 

E 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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I HCM Signalized Intersection Capacity Analysis 

I 
3: Bell & Jackrabbit Trail Parkwal: 

~ -+ "). f +- ' .... t ~ '. ~ ~ 

I 
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR 
Lane Configurations ttt ., ttt 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 3.0 3.0 3.0 

I Lane Util. Factor 0.91 1.00 0.91 "'i 

Frt 1.00 0.85 1.00 
Fit Protected 1.00 1.00 1.00 

I Satd . Flow (prot) 5085 1583 5085 
Fit Permitted 1.00 1.00 1.00 
Satd . Flow (perm) 5085 1583 5085 

I 
Volume (vph) 0 0 0 0 2140 872 0 3120 0 0 0 0 
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Adj . Flow (vph) 0 0 0 0 2140 872 0 3120 0 0 0 0 
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0 

I Lane Group Flow (vph) 0 0 0 0 2140 872 0 3120 0 0 0 0 
Turn Type Perm 
Protected Phases 6 4 

I Permitted Phases 6 
Actuated Green, G (s) 63.0 63.0 79.0 
Effective Green, g (s) 64.0 64.0 80 .0 

I 
Actuated g/C Ratio 0.43 0.43 0.53 
Clearance Time (s) 4.0 4.0 4.0 
Vehicle Extension (s) 3.2 3.2 8.0 

I 
Lane Grp Cap (vph) 2170 675 2712 
v/s Ratio Prot 0.42 c0 .61 
v/s Ratio Perm c0 .55 
v/c Ratio 0.99 1.29 1.15 

I Uniform Delay, d1 42.6 43.0 35.0 
Progression Factor 0.25 0.28 0.06 ~ .. if_'lk<_ 
Incremental Delay, d2 3.4 132.4 68.2 

I 
Delay (s) ~ :t.r-- -;. 14.2 144.3 70.2 
Level of Service B F E 
Approach Delay (s) 0.0 51 .8 ,_..,.~ 70.2 0.0 
Approach LOS A D E A 

I Intersection Summary 
HCM Average Control Delay 61.2 HCM Level of Service E 

I 
HCM Volume to Capacity ratio 1.21 
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 6.0 
Intersection Capacity Utilization 120.9% ICU Level of Service H 
Analysis Period (min) 15 

I c Critical Lane Group 

I 
I 
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HCM Signalized Intersection Capacity Analysis 
4: EB Left U-turn & Bell Road 

....... " .f +- ~ ~ 

Movement EBT EBR WBL WBT NBL NBR 
Lane Configurations Ht 'f"i 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 3.0 3.0 
Lane Util. Factor .. - .... .. 0.91 0.97 
Frt 1.00 1.00 
Fit Protected ... 

~ -=--- 1.00 0.95 - •, 
• • 

Satd . Flow (prot) 5085 3433 
Fit Permitted ~=-=- 1.00 0.95 
Satd . Flow (perm) 5085 3433 
Volume (vph) 0 0 0 2630 382 0 
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 
Adj. Flow (vph) 0 0 0 2630 382 0 
RTOR Reduction (vph) 0 0 0 0 346 0 
Lane Group Flow (vph) 0 0 0 2630 36 0 
Turn Type 
Protected Phases ~ 1 7 5 
Permitted Phases 
Actuated Green, G (s) 66.0 13.0 
Effective Green, g (s) 67.0 14.0 
Actuated g/C Ratio 0.45 0.09 
Clearance Time (s) 4.0 
Vehicle Extension (s) 8.0 
Lane Grp Cap (vph) 2271 320 
v/s Ratio Prot c0 .52 c0 .01 
v/s Ratio Perm 
v/c Ratio ..... 1 1.16 0.11 
Uniform Delay, d1 41 .5 62.3 
Progression Factor ''!. ~~·""!! ir- 1.00 1.00 
Incremental Delay, d2 76.5 0.4 
Delay (s) ~o:t- :"~ ... _ 118.0 62.7 
Level of Service F E 
Approach Delay (s) 0.0 ~ 118.0 62.7 
Approach LOS A F E 

Intersection Summary 
HCM Average Control Delay 111 .0 HCM Level of Service 
HCM Volume to Capacity ratio 0.98 
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 
Intersection Capacity Utilization 95.5% ICU Level of Service 
Analysis Period (min) 15 
c Critical Lane Group -.;az·~ 

ill 

F 

69.0 
F 
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• -..-:. . A 

JtZ-Tlill' 

_,._ 

" 

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

Appendix B-93 Wilson & Company, May 24, 2008. I 
6-Lane Arizona Pkwy Intersection Geometries- Alt B Condition -Jackrabbit Trail and Bell Road - PM Peak Hour 

I 



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

HCM Signalized Intersection Capacity Analysis 
5: WB Left U-Turn & Bell Road 

~ -+ 

Movement EBL EBT 
Lane Configurations Ht 
Ideal Flow (vphpl) 1900 1900 
Total Lost time (s) 3.0 
Lane Util. Factor 0.91 
Frt 1.00 
Fit Protected 1.00 
Satd. Flow (prot) 5085 
Fit Permitted 1.00 
Satd . Flow (perm) 5085 
Volume (vph) 0 1699 
Peak-hour factor, PHF 1.00 1.00 
Adj . Flow (vph) 0 1699 
RTOR Reduction (vph) 0 0 
Lane Group Flow (vph) 0 1699 

Turn Type 
Protected Phases 1 7 
Permitted Phases 
Actuated Green , G (s) 66.0 
Effective Green, g (s) 67.0 
Actuated g/C Ratio 0.45 
Clearance Time (s) 
Vehicle Extension (s) 
Lane Grp Cap (vph) 2271 
v/s Ratio Prot c0 .33 
v/s Ratio Perm 
v/c Ratio ~- 0.75 
Uniform Delay, d1 34.5 
Progression Factor 1.00 
Incremental Delay, d2 2.3 
Delay (s) 36.8 
Level of Service D 
Approach Delay (s) fi 36.8 
Approach LOS D 

Intersection Summary 
HCM Average Control Delay 
HCM Volume to Capacity ratio 
Actuated Cycle Length (s) 
Intersection Capacity Utilization 
Analys is Period (m in) 
c Critical Lane Group 

+- ' WBT WBR 

1900 1900 

0 0 
1.00 1.00 

0 0 
0 0 
0 0 

0.0 
A 

41.4 
0.64 

150.0 
105.1% 

15 

SBL SBR 
ljlj 

1900 1900 • 
~~·dll'illll-ll.IIIN._ft.l.-..,.. atE 7 F 

3.0 
0.97 
1.00 
0.95 
3433 
0.95 
3433 

379 0 
1.00 1.00 
379 0 
344 0 

35 0 

5 

13.o .__ -lliC:IIiil•r~r•s••••r:.. .. • ~~~ 
14.0 
0.09 .,..~r 'JimJ-i:11!8-~~ 

4.0 
8.0 

320 
c0 .01 

0.11 
62.3 
1.00 

0.1 
62.4 

E 
62.4 

E 

...... -.., r-.._ ,._ -

HCM Level of Service 

Sum of lost time (s) 
ICU Level of Service 

' -...... 

- I • E • -- - •_ :_•· ~ - ~ 

D 

69.0 
G 
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HCM Signalized Intersection Capacity Analysis I 
6: Bell Road & Jackrabbit Trail Parkwa~ 

I ..)- "\ .f +- ~ ~ t ~ '.. ~ .; --. 
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR 

I Lane Configurations ttt ., ttt 
Ideal Flow (vphpl ) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 3.0 3.0 3.0 
Lane Util. Factor ~ 0.91 1.00 -. 0.91 ... I .. !~ .a• 
Frt 1.00 0.85 1.00 
Fit Protected 1.00 1.00 1.00 
Satd . Flow (prot) 5085 1583 5085 I Fit Permitted 1.00 1.00 1.00 
Satd . Flow (perm) 5085 1583 5085 
Volume (vph) 0 1699 379 0 0 0 0 0 0 0 1268 0 

I Peak-hour factor, PH F 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Adj . Flow (vph) 0 1699 379 0 0 0 0 0 0 0 1268 0 
RTOR Reduction (vph) 0 0 26 0 0 0 0 0 0 0 0 0 
Lane Group Flow (vph) 0 1699 353 0 0 0 0 0 0 0 1268 0 I Turn Type Perm 
Protected Phases 

..,. 
2 .-..t. 8 , 

... 11...1 .... _,.. _____,. 
Permitted Phases 2 I Actuated Green, G (s) 63.0 63.0 79.0 
Effective Green, g (s) 64.0 64.0 80 .0 
Actuated g/C Ratio 0.43 0.43 0.53 

I Clearance Time (s) 4.0 4.0 4.0 
Vehicle Extension (s) 3.2 3.2 3.0 
Lane Grp Cap (vph) 2170 675 2712 
v/s Ratio Prot c0 .33 ntl c0.25 I v/s Ratio Perm 0.22 
v/c Ratio - ~ 0.78 0.52 0.47 

4 
.. ~ ... 

Uniform Delay, d1 37.0 31 .7 21 .8 I Progression Factor 
,__ 

0.39 0.18 ~ ,"f,. - 0.06 ....,._ 
Incremental Delay, d2 1.4 0.6 0.1 
Delay (s) c· 15.8 6.2 1.5 •-:• I 

I Level of Service B A A 
Approach Delay (s) 6!:"- 14.0 r 0.0 0.0 1.5 
Approach LOS B A A A 

I Intersection Summary 
HCM Average Control Delay 9.3 HCM Level of Service A 
HCM Volume to Capacity ratio 

~,.. 

0.61 ~-·, 

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 6.0 I Intersection Capacity Util ization 105.1% ICU Level of Service G 
Analysis Period (min) 15 
c Critical Lane Group 416- . ._ -.r..c I 

I 
I 
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I HCM Signalized Intersection Capacity Analysis 

I 
7: Jackrabbit Trail Parkwal: & Bell Road 

./ -+ " f +-- ' ' t ~ '. ~ .; 

I 
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR 
Lane Configurations ttt ttt 7' 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 

I 
Total Lost time (s) 3.0 3.0 3.0 
Lane Util. Factor 0.91 DlJ! • 0.91 1.00 
Frt 1.00 1.00 0.85 
Fit Protected 1.00 1.00 1.00 

I Satd . Flow (prot) 5085 5085 1583 
Fit Permitted 1.00 1.00 1.00 
Satd . Flow ( perm~ 5085 5085 1583 

I Volume (vph) 0 1699 0 0 0 0 0 3120 621 0 0 0 
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Adj . Flow (vph) 0 1699 0 0 0 0 0 3120 621 0 0 0 
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 2 0 0 0 

I Lane Group Flow (vph) 0 1699 0 0 0 0 0 3120 619 0 0 0 
Turn Type Perm 
Protected Phases 2 4 

I Permitted Phases 4 
Actuated Green, G (s) 63.0 79.0 79.0 
Effective Green, g (s) 64.0 80 .0 80.0 

I 
Actuated g/C Ratio 0.43 0.53 0.53 
Clearance Time (s) 4.0 4.0 4.0 
Vehicle Extension (s) 3.2 8.0 8.0 

I 
Lane Grp Cap (vph) 2170 2712 844 
v/s Ratio Prot c0 .33 c0 .61 • v/s Ratio Perm 0.39 
v/c Ratio 0.78 1.15 0.73 

I Uniform Delay, d1 37.0 35.0 26.8 
Progression Factor 0.00 -=- .• --;i-sk- 0.12 0.02 .. --a. 
Incremental Delay, d2 1.2 68.2 0.5 

I 
Delay (s) • 1.3 ,. 72.3 1.2 . ji"l 
Level of Service A E A 
Approach Delay (s) 

. 
1.3 .:rr 0.0 60 .5 0.0 .. ._ 

·~ 
Approach LOS A A E A 

I Intersection Summary 
HCM Average Control Delay 42.0 HCM Level of Service D 

I 
HCM Volume to Capacity ratio 0.99 
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 6.0 
Intersection Capacity Utilization 120.9% ICU Level of Service H 
Analysis Period (min) 15 

I c Critical Lane Group -
I 
I 
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HCM Signalized Intersection Capacity Analysis 
10: Jackrabbit Trail Parkway & NB Left U-turn 

~ "- t I' '-. 
Movement WBL WBR NBT NBR SBL 
Lane Configurations "'"i 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 
Total Lost time (s) 3.0 
Lane Util. Factor 0.97 . ~ "'!{.tK- ,. .. --•• !!!!Y" 

Frt 1.00 
Fi t Protected 0.95 _....Jr...A.. 1: lid:· 
Satd . Flow (prot) 3433 
Fit Perm itted 0.95 
Satd . Flow (perm) 3433 

SBT 
tH 

1900 
3.0 

0.91 
1.00 
1.00 

5085 
1.00 

5085 

:.:. -•- '':.__ ''~ I 
... ~ .,_ .. 

Volume (vph) 1381 0 0 0 0 1519 
1.00 

1519 

~~---...--..~-----"-~-· .... 1 

Peak-hour factor, PHF 1.00 
Adj . Flow (vph) 1381 
RTOR Reduction (vph) 752 
Lane Group Flow (vph) 629 
Turn Type 
Protected Phases 7 
Permitted Phases 
Actuated Green , G (s) 16.0 
Effective Green, g (s) 17.0 
Actuated g/C Ratio 0.11 
Clearance Time (s) 4.0 
Vehicle Extension (s) 8.0 
Lane Grp Cap (vph) 389 
v/s Ratio Prot c0 .18 
v/s Ratio Perm 
v/c Ratio -:: 1.62 
Uniform Delay, d1 66.5 
Progression Factor 0.78 
Incremental Delay, d2 278.8 
Delay (s) 330.5 
Level of Service F 
Approach Delay (s) 330.5 
Approach LOS F 

Intersection Summary 
HCM Average Control Delay 
HCM Volume to Capacity ratio 
Actuated Cycle Length (s) 
Intersection Capacity Utilization 
Analysis Period (min) 
c Critical Lane Group 

1.00 1.00 
0 0 
0 0 
0 0 

~ 

-~...:.e. 

.-

1.00 1.00 
0 0 
0 0 
0 0 

.... 

0 
1519 

35 

76.0 
77.0 
0.51 

c0 .30 

0.58 
25 .3 
1.00 

0.0 -:~!.· ~· 

0.3 
25.7 

c 
25.7 

c A 

170.8 
0.77 

150.0 
86.5% 

15 

HCM Level of Service 

Sum of lost time (s) 
ICU Level of Service 

~ ~~~ ..... -.. ·. ·- --

F 

56.0 
E 
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HCM Signalized Intersection Capacity Analysis 
11 : Jackrabbit Trail Parkwal: & SB Left U-turn 

/ "'t ~ t ~ ~ 

Movement EBL EBR NBL NBT SBT SBR 
Lane Configurations "'i'i ttt 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 ~ ... --, 
Total Lost time (s) 3.0 3.0 
Lane Util. Factor 0.97 0.91 

....,, - - ) ... ~ 'I"' 

Frt 1.00 1.00 
Fit Protected 0.95 1.00 
Satd . Flow (prot) 3433 5085 
Fit Permitted 0.95 1.00 
Satd . Flow (perm) 3433 5085 
Volume (vph) 140 0 0 3601 0 0 
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 
Adj . Flow (vph) 140 0 0 3601 0 0 .... no -,. ... t. 

RTOR Reduction (vph) 124 0 0 0 0 0 
Lane Group Flow (vph) 16 0 0 3601 0 0 
Turn Type 
Protected Phases 7 35 
Permitted Phases 
Actuated Green , G (s) 16.0 76.0 
Effective Green, g (s) 17.0 77.0 
Actuated g/C Ratio 0.11 0.51 -Clearance Time (s) 4.0 
Vehicle Extension (s) 8.0 • 
Lane Grp Cap (vph) 389 2610 
v/s Ratio Prot cO .OO c0 .71 
v/s Ratio Perm 
v/c Ratio 0.04 1.38 .·~-..... ,._..,... 
Uniform Delay, d1 59.2 36 .5 
Progression Factor 1.00 :!::""_.._:- ~ 1.00 ,;: .... -
Incremental Delay, d2 0.2 173.3 
Delay (s) 59.4 ~- 209.8 ~ .. _--- ~- ·- 'I"' .::II ,.. 
Level of Service E F 
Approach Delay (s) 59.4 ::;__.:· 209.8 0.0 ~::..:- . -
Approach LOS E F A 

Intersection Summary 
HCM Average Control Delay 204.2 HCM Level of Service F 
HCM Volume to Capacity ratio 1.14 -

~ 

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 56 .0 
Intersection Capacity Utilization 105.4% ICU Level of Service G 
Analysis Period (min) 15 
c Critical Lane Group 
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HCM Signalized Intersection Capacity Analysis I 
2: Bell Road & Jackrabbit Trail Parkwa~ 

I _,f ..... .f +- '- ~ t ~ '. ~ .; -+ 

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

I' Lane Configurations ttt ttt 7' 
Ideal Flow (vphpl ) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 3.0 3.0 3.0 
Lane Util. Factor ~ ... ·':'- "' 0.91 0.91 1.00 I Frt 1.00 1.00 0.85 
Fit Protected ~ -lil..l-. 1.00 1.00 1.00 
Satd . Flow (prot) 5085 5085 1583 I Fit Permitted .... ·:.r 1.00 1.00 1.00 -

Satd . Flow (perm) 5085 5085 1583 
Volume (vph) 0 0 0 0 3521 0 0 0 0 0 1268 251 

I Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Adj . Flow (vph) 0 0 0 0 3521 0 0 0 0 0 1268 251 
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0 
Lane Group Flow (vph) 0 0 0 0 3521 0 0 0 0 0 1268 251 I Turn Type Perm 
Protected Phases - rr -~ 6 -- - ,;;..=-. r 8 .. • '!' • I .. ._ ~~~ 0:: 

Permitted Phases 8 I Actuated Green, G (s) 76.0 ~·r ... .:._ ... :;~ 66.0 66.0 
Effective Green, g (s) 77.0 67.0 67.0 
Actuated g/C Ratio • ro•&, $( 0.51 0.45 0.45 

I Clearance Time (s) 4.0 4.0 4.0 
Vehicle Extension (s) 3.2 3.0 3.0 
Lane Grp Cap (vph) 2610 2271 707 
v/s Ratio Prot "h c0.69 c0.25 I v/s Ratio Perm 0.16 
v/c Ratio ~ .. 4 ~:.· ~- 1.35 -L~ .. -· 0.56 0.36 ?:I!CI ~ .. -

Uniform Delay, d1 36.5 30.6 27.3 I Progression Factor ····--~~ ... 0.03 ~ ............. ..... 
""'t"'"~ 1.00 1.00 

Incremental Delay, d2 157.3 0.3 0.3 
Delay (s) . - .. _......_.,~·._·---~ 158.4 -:ot- -. .., II':IC' ' '~ ·- :!.! 30.9 27.6 

I Level of Service F c c 
Approach Delay (s) 0.0 .• Jill: 158.4 ;.fi'·o-; 0.0 

~~--
30.3 

Approach LOS A F A c 
Intersection Summary I 
HCM Average Control Delay 119.8 HCM Level of Service F 
HCM Volume to Capacity ratio 0.98 .Jiii . :::,.;. ' -- ,$:. I Actuated Cycle Length (s) 150.0 Sum of lost time (s) 6.0 
Intersection Capacity Utilization 135.0_?/o ICU Level of Service H 
Analysis Period (min) 15 
c Critical Lane Group !itt-·- .. ~ !-.l; I 

I 
I 
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II HCM Signalized Intersection Capacity Analysis 

i 
3: Jackrabbit Trail Parkwa:i & Bell Road 

/ "t f ~ '- ~ t ~ '. ! ~ ...... 

I 
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR 
Lane Configurations ttt ., ttt 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 3.0 3.0 3.0 

I Lane Util. Factor 
-.-::fl"' ... ..-

0.91 1.00 0.91 -.... : 
Frt 1.00 0.85 1.00 
Fit Protected 1.00 1.00 1.00 I • "• _E 

I Satd . Flow (prot) 5085 1583 5085 
Fit Permitted 1.00 1.00 1.00 
Satd . Flow ( perm~ 5085 1583 5085 

I 
Volume (vph) 0 0 0 0 3521 382 0 3120 0 0 0 0 
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Adj . Flow (vph) 0 0 0 0 3521 382 0 3120 0 0 0 0 
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0 

I Lane Group Flow (vph) 0 0 0 0 3521 382 0 3120 0 0 0 0 
Turn Type Perm 
Protected Phases 6 4 a p; IIOP':S:! 

I Permitted Phases 6 
Actuated Green, G (s) 76.0 76.0 66 .0 
Effective Green, g (s) 77.0 77.0 67 .0 
Actuated g/C Ratio 0.51 0.51 0.45 

I Clearance Time (s) 4.0 4.0 4.0 
Vehicle Extension (s) 3.2 3.2 8.0 
Lane Grp Cap (vph) 2610 813 2271 

I v/s Ratio Prot c0 .69 c0 .61 
v/s Ratio Perm 0.24 
v/c Ratio . _. A.- 1.35 0.47 1.37 ~·] 

I Uniform Delay, d1 36.5 23.4 41 .5 
Progression Factor ·r~• 0.65 0.78 0.07 .•. r .-.. .......,! 
Incremental Delay, d2 158.6 0.3 168.5 

I 
Delay (s) ' 182.1 18.6 171 .3 
Level of Service F B F 
Approach Delay (s) 0.0 166.1 171 .3 0.0 "":"l 
Approach LOS A F F A 

I Intersection Summary 
HCM Average Control Delay 168.4 HCM Level of Service F 
HCM Volume to Capacity ratio 1.36 

I Actuated Cycle Length (s) 150.0 Sum of lost time (s) 6.0 
Intersection Capacity Utilization 135.0% ICU Level of Service H 
Analysis Period (min) 15 

I c Critical Lane Group ~· .... 
,..._ . 

I 
I 
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HCM Signal ized Intersection Capacity Analysis II 
4: EB Left U-turn & Bell Road 

i .J( --+ '). .. +- "(_ ..., r ( ,./ 

Movement EBL EBT EBR WBL WBT WBR NBL NBR SWL SWR 

I Lane Configurations Ht ~~ ., 
Ideal Flow (vphpl ) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1! 
Total Lost time (s) 3.0 3.0 3.0 
Lane Util. Factor .. 0.91 0.97 - 1.00 I .-
Frt 1.00 1.00 0.86 
Fit Protected ~- ~ 1.00 0.95 1.00 
Satd. Flow (prot) 5085 3433 1611 I Fit Permitted 1.00 0.95 1.00 
Satd. Flow (perm) 5085 3433 1611 
Volume (vph) 0 0 0 0 2140 0 382 0 0 1381 

I Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Adj . Flow (vph) 0 0 0 0 2140 0 382 0 0 1381 
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 
Lane Group Flow (vph) 0 0 0 0 2140 0 382 0 0 1381 • I Turn Type Prot custom 
Protected Phases ~ .. ; ...... ~r;r.o:,;:~ 1 7 35 . . 

~ 

Permitted Phases 4 6 I Actuated Green, G (s) --·~~~ 72 .5 69 .5 . -~ 150.0 
. .... __ !:If_ 

Effective Green, g (s) 73.5 70.5 150.0 
Actuated g/C Ratio 0.49 0.47 1.00 

I Clearance Time (s) 
Vehicle Extension (s) 
Lane Grp Cap (vph) 2492 1614 1611 
v/s Ratio Prot 0.42 0.11 II v/s Ratio Perm c0 .86 
v/c Ratio ~ ~~~. 0.86 0.24 0.86 
Uniform Delay, d1 33.7 23.7 0.0 I Progress ion Factor ··~ .~·~ .~~ 1.00 1.74 ...... jll;.- 1.00 ~.;:..-
Incremental Delay, d2 4.0 0.2 0.6 
Delay (s) ~ -~- 37.6 41 .5 0.6 ...-llll:P .. 

I Level of Service D D A 
Approach Delay (s) T 0.0 37.6 41 .5 0.6 

~-' IIIIi" '-!!! ...... 
Approach LOS A D D A 

Intersection Summary I 
HCM Average Control Delay 24.9 HCM Level of Service c 
HCM Volume to Capacity ratio 0.86 ••• • Actuated Cycle Length (s) 150.0 Sum of lost time (s) 0.0 I Intersection Capacity Utilization 133.5% ICU Level of Service H 
Analysis Period (min) 15 
c Cri tical Lane Group ...... ---~ :::IIl4ZLMJ IIIII I 

I 
I 
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I HCM Signalized Intersection Capacity Analysis 

I 
5: Bell Road & WB Left U-Turn 

_)' 

--
r .... ' '. ~ ) r --+ 

I 
Movement EBL EST EBR WBL WBT WBR SBL SBR NEL NER 
Lane Configu rations ttt 'i'i 7' 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 . J/!:!'" 
Total Lost time (s) 3.0 3.0 3.0 

I Lane Util. Factor 0.91 ~-;. 0.97 1.00 "--.. 
Frt 1.00 1.00 0.86 
Fit Protected 1.00 0.95 1.00 

, 
I 

I Satd . Flow (prot) 5085 3433 1611 
Fit Permitted 1.00 0.95 1.00 ... 

I 
Satd . Flow (perm) 5085 3433 1611 

I 
Volume (vph) 0 1699 0 0 0 0 379 0 0 140 
Peak-hour factor, PH F 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Adj. Flow (vph) 0 1699 0 0 0 0 379 0 0 140 
RTOR Reduction (vph) 0 0 0 0 0 0 7 0 0 0 

I Lane Group Flow (vph) 0 1699 0 0 0 0 372 0 0 140 .· -. 
Turn Type 
Protected Phases 1 7 35 

I Permitted Phases 28 
Actuated Green, G (s) 72 .5 69.5 150.0 
Effective Green, g (s) 73.5 70 .5 150.0 

I 
Actuated g/C Ratio 0.49 0.47 1.00 
Clearance Time (s) 
Vehicle Extension (s) 

a Lane Grp Cap (vph) 2492 1614 1611 
v/s Ratio Prot c0 .33 c0 .1 1 ~-
v/s Ratio Perm 0.09 
v/c Ratio 0.68 0.23 -:r-- . 0.09 ~ 

I Uniform Delay, d1 29.3 23.6 0.0 
Progression Factor • 1.00 -~ 1.96 .. r- • .-:. 1.00 . - ...... .. L -
Incremental Delay, d2 1.5 0.0 0.0 

I 
Delay (s) 30.8 ·~ ttll/rfC 46.3 ~~~·-· 0.0 
Level of Service c D A 
Approach Delay (s) 30.8 0.0 46.3 ..II. ~ 0.0 
Approach LOS c A D A 

I Intersection Summary 
HCM Average Control Delay 31 .5 HCM Level of Service c 

I 
HCM Volume to Capacity ratio 0.46 
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 6.0 
Intersection Capacity Utilization 52.0% ICU Level of Service A 
Analysis Period (min) 15 

I c Critical Lane Group 't . ....l... ... p »'IIILr •.:. ~ ~ 

I 
I 
I Appendix B-1 02 Wilson & Company, May 24, 2008. 

6-Lane Arizona Pkwy Intersection Geometries - Alt C Condition - Jackrabbit Trail and Bell Road - PM Peak Hour 

I 



HCM Signalized Intersection Capacity Analysis I 
6: Bell Road & Jackrabbit Trail Parkwa~ 

I ~ ~ .f 
,.__ '- ~ t ~ '.. + .; --+ 

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

I Lane Configurations ttt ., ttt 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 3.0 3.0 3.0 
Lane Util. Factor 0.91 1.00 ·~ -~.:• 0.91 I - ::-' 
Frt 1.00 0.85 1.00 
Fit Protected 1.00 1.00 1.00 
Satd . Flow (prot) 5085 1583 5085 I Fit Permitted 1.00 1.00 ··-- 1.00 
Satd . Flow (perm) 5085 1583 5085 
Volume (vph) 0 1839 379 0 0 0 0 0 0 0 1268 0 

I Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Adj . Flow (vph) 0 1839 379 0 0 0 0 0 0 0 1268 0 
RTOR Reduction (vph) 0 0 11 0 0 0 0 0 0 0 0 0 
Lane Group Flow (vph) 0 1839 368 0 0 0 0 0 0 0 1268 0 I Turn Type Perm 
Protected Phases 2 . -:.. 

~· 
.. L--a 8 r.:. • • _ .. ~ 

Permitted Phases 2 I Actuated Green , G (s) 76.0 76.0 11-Pi"? ~ 
-

c.. :&.,."f 
Effective Green, g (s) 77.0 77 .0 
Actuated g/C Ratio 0.51 0.51 -

I Clearance Time (s) 4.0 4.0 
Vehicle Extension (s) 3.2 3.2 
Lane Grp Cap (vph) 2610 813 

I v/s Ratio Prot c0 .36 iJiiiallt-'":'1" c0.25 
v/s Ratio Perm 0.23 
v/c Ratio 0.70 0.45 ~-- -~~-=- 0.56 :----- -· Uniform Delay, d1 27 .8 23.1 30.6 I Progression Factor {'- 0.57 0.63 .,:;,;;;;.- - 0.04 --- ........ "":~· .. 
Incremental Delay, d2 0.7 0.4 0.3 
Delay (s) 'fa-. 16.6 14.8 ~ 'i<- • ---· 1.5 .;A' .. .. . 

·~ I Level of Service B B A 
Approach Delay (s) ~4.-r 16.3 0.0 - T'- 0.0 1.5 ....... ·-Approach LOS B A A A 

Intersection Summary I 
HCM Average Control Delay 10.9 HCM Level of Service B 
HCM Volume to Capacity ratio 0.64 

I Actuated Cycle Length (s) 150.0 Sum of lost time (s) 6.0 
Intersection Capacity Utilization 99.2% ICU Level of Service F 
Analysis Period (min) 15 
c Critical Lane Group ' 1Cif~ - 1 4!!11,. '] 4~. I 
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I HCM Signalized Intersection Capacity Analys is 

I 
7: Jackrabbit Trail Parkwal: & Bell Road 

,J- ~ ~ +- '- ~ t ,.. '. ~ ~ --+ 

I 
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR 
Lane Configurations ttt ttt , 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 3.0 3.0 3.0 

I Lane Util. Factor 0.91 III!IF~ _._ 0.91 1.00 
Frt 1.00 1.00 0.85 
Fit Protected 1.00 1.00 1.00 

I Satd. Flow (prot) 5085 5085 1583 
Fit Permitted 1.00 1.00 1.00 
Satd . Flow (perm) 5085 5085 1583 

I 
Volume (vph) 0 1839 0 0 0 0 0 3120 481 0 0 0 
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Adj . Flow (vph) 0 1839 0 0 0 0 0 3120 481 0 0 0 
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 4 0 0 0 

II Lane Group Flow (vph) 0 1839 0 0 0 0 0 3120 477 0 0 0 
Turn Type Perm 
Protected Phases 2 4 

II Permitted Phases 4 
Actuated Green , G (s) 76.0 66.0 66.0 
Effective Green, g (s) 77.0 67.0 67.0 

I 
Actuated g/C Ratio 0.51 0.45 0.45 
Clearance Time (s) 4.0 4.0 4.0 
Vehicle Extension {s) 3.2 8.0 8.0 
Lane Grp Cap (vph) 2610 2271 707 

I v/s Ratio Prot c0 .36 c0.61 
v/s Ratio Perm 0.30 
v/c Ratio 0.70 .l- --:,., ~ 1.37 0.67 

I Uniform Delay, d1 27.8 41 .5 32.9 
Progression Factor 0.02 ·a.· ....... -. ~.'0 1.00 1.00 - . -
Incremental Delay, d2 0.6 171 .1 5.1 
Delay (s) 1. 1 -.-.-:-~ 4.,.~ 212.6 37.9 

I Level of Service A F D 
Approach Delay (s) 1.1 .. ~- 0.0 ~-- :; 189.3 0.0 
Approach LOS A A F A 

I Intersection Summary 
HCM Average Control Delay 125.7 HCM Level of Service F 

I 
HCM Volume to Capacity ratio 1.02 
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 6.0 
Intersection Capacity Utilization 135.0% ICU Level of Service H 
Analysis Period (min) 15 

I c Critical Lane Group 

I 
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HCM Signalized Intersection Capacity Analysis 
2: Bell Road & Jackrabbit Trail Parkway 

t ~ '-. 
Movement EBL EBT EBR WBL WBT WBR 

~ 

NBL NBT NBR SBL 
Lane Configurations 
Ideal Flow (vphpl} 
Total Lost time (s) 
Lane Util. Factor 

1900 1900 1900 1900 

Frt 
Fit Protected 
Satd . Flow (prot) 
Fit Permitted 
Satd . Flow (perm) 
Volume (vph) 
Peak-hour factor, PHF 
Adj . Flow (vph) 
RTOR Reduction (vph) 
Lane Group Flow (vph) 
Turn Type 

~-- .. -
·~ -.~r _:_ ___ .. L 

0 
1.00 

0 
0 
0 

0 
1.00 

0 
0 
0 

_,_; . ...:.,. -

0 
1.00 

0 
0 
0 

... ;n .. ~. .._ - ......... ~ 

0 
1.00 

0 
0 
0 

Protected Phases 
Permitted Phases 
Actuated Green , G (s) 
Effective Green, g (s) 
Actuated g/C Ratio 
Clearance Time (s) 
Vehicle Extension (s) 

~~- "L·~·~I 

Lane Grp Cap (vph) 
v/s Ratio Prot 
v/s Ratio Perm 
v/c Ratio 
Uniform Delay, d1 
Progression Factor 
Incremental Delay, d2 
Delay (s) 
Level of Service 
Approach Delay (s) 
Approach LOS 

Intersection Summary 

... -

HCM Average Control Delay 
HCM Volume to Capacity ratio 
Actuated Cycle Length (s) 
Intersection Capacity Utilization 
Analys is Period (min) 
c Critical Lane Group 

0.0 
A 

14.0 
0.79 

120.0 
78.5% 

15 

•• 

tttt 
1900 

3.0 
0.86 
1.00 
1.00 

6408 
1.00 

6408 
1603 
1.00 

1603 
0 

1603 

6 

2723 
c0 .25 

1900 1900 

• "-:.1!1 

0 
1.00 

0 
0 
0 

0 
1.00 

0 
0 
0 

1900 

0 
1.00 

0 
0 
0 

1900 1900 

-

0 0 
1.00 1.00 

0 0 
0 0 
0 0 

0.59 
26.5 
0.02 ·:-··~~ .... ·. 

0.3 
0.8 

A 
0.8 

A 
··.._ ~ 0.0 

HCM Level of Service 

Sum of lost time (s) 
ICU Level of Service 

A 

B 

6.0 
D 

~ 
SBT 

tttt 
1900 

3.0 
0.86 
1.00 
1.00 

6408 
1.00 

6408 
1823 
1.00 

1823 
0 

1823 

8 

~ 

SBR .,., 
1900 

3.0 
0.88 
0.85 
1.00 

2787 
1.00 

2787 
1389 
1.00 

1389 
5 

1384 
Prot 

8 

62.0 62.0 
63.0 63.0 
0.52 0.52 

4.0 4.0 
3.0 3.0 

3364 1463 
0.28 c0 .50 

0.54 
18.9 
0.78 

0.1 
14.8 

B 
20.5 

c 

0.95 
26.9 
0.76 

7.4 
28 .0 

c 

I 
I 
I 
I 
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I 
HCM Signalized Intersection Capacity Analysis 

I 
3: Bell Road & Jackrabbit Trail Parkwa~ 

~ ~ (' +- ' ~ t ~ '-. ~ ~ -+ 

I 
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR 
Lane Configurations tttt ., tttt 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 3.0 3.0 3.0 

I Lane Util. Factor ... : - ~s 0.86 1.00 JC 0.86 
Frt 1.00 0.85 1.00 
Fit Protected 1.00 1.00 1.00 

I Satd . Flow (prot) 6408 1583 6408 
Fit Permitted 1.00 1.00 1.00 
Satd . Flow (perm) 6408 1583 6408 

.I Volume (vph) 0 0 0 0 1603 415 0 2036 0 0 0 0 
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Adj . Flow (vph) 0 0 0 0 1603 415 0 2036 0 0 0 0 
RTOR Reduction (vph) 0 0 0 0 0 3 0 0 0 0 0 0 

I Lane Group Flow (vph) 0 0 0 0 1603 412 0 2036 0 0 0 0 
Turn Type Perm 
Protected Phases 6 4 

I Permitted Phases 6 
Actuated Green, G (s) _ .... 50 .0 50.0 62.0 
Effective Green, g (s) 51 .0 51 .0 63.0 

I 
Actuated g/C Ratio 0.42 0.42 0.52 
Clearance Time (s) 4.0 4.0 4.0 
Vehicle Extension (s) 3.2 3.2 8.0 

I 
Lane Grp Cap (vph) 2723 673 3364 
v/s Ratio Prot 0.25 c0 .32 
v/s Ratio Perm c0 .26 
v/c Ratio - .. 

tt=- - ~ 0.59 0.61 0.61 

I Uniform Delay, d1 26.5 26.8 19.8 
Progression Factor ----- 0.98 0.98 0.00 
Incremental Delay, d2 0.3 1.6 0.6 

I 
Delay (s) . .,. .... : 26.2 27.7 0.6 ... ~~ 
Level of Service c c A 
Approach Delay (s) 0.0 . ·- -... 26.5 0.6 0.0 §1if -.. 
Approach LOS A c A A 

I Intersection Summa!l: 
HCM Average Control Delay 13.5 HCM Level of Service B 

I 
HCM Volume to Capacity ratio 0.61 
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 6.0 
Intersection Capacity Utilization 78.5% ICU Level of Service D 
Analysis Period (min) 15 

I c Critical Lane Group ... jlt.j "}-"" ~ .. .... 
I 
I 
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HCM Signalized Intersection Capacity Analysis 
4: EB Left- U Turn & Bell Road 

Movement EBT EBR WBL 

Lane Configurations 
Ideal Flow (vphpl) 
Total Lost time (s) 
Lane Util. Factor 
Frt 

1900 1900 

~~ ..._ 
~--

1900 

~ Fit Protected 
Satd . Flow (prot) 
Fit Permitted 
Satd . Flow (perm) 

~~ -1-.., r 

Volume (vph) 
Peak-hour factor, PHF 
Adj . Flow (vph) 
RTOR Reduction (vph) 
Lane Group Flow (vph) 
Turn Type 
Protected Phases 
Permitted Phases 
Actuated Green , G (s) 
Effective Green, g (s) 
Actuated g/C Ratio 
Clearance Time (s) 
Vehicle Extension (s) 
Lane Grp Cap (vph) 

0 0 
1.00 1.00 

0 0 
0 0 
0 0 

. 
- ..... - ... -
• - ~-... -=__ 

.-.:=.. ~~ 

v/s Ratio Prot ~~ -~ 

v/s Ratio Perm 

0 
1.00 

0 
0 
0 

-~ 

-. 
...,... 

v/c Ratio +a~ .. - ... l-.-
...... ~ 

Uniform Delay, d1 
Progression Factor ...... -

-~ 

Incremental Delay, d2 
Delay (s) ,-,u 
Level of Service 
Approach Delay (s) 0.0 -
Approach LOS A 

Intersection Summary 
HCM Average Control Delay 22 .9 
HCM Volume to Capacity ratio ;;-t 0.40 
Actuated Cycle Length (s) 120.0 
Intersection Capacity Utilization 68.1% 
Analysis Period (min) 15 
c Critical Lane Group ~- -· ~ 

-+--

WBT 
tttl 

1900 
3.0 

0.86 
1.00 
1.00 

6408 
1.00 

6408 
1603 
1.00 

1603 
0 

1603 

1 7 

63 .0 
65 .0 
0.54 

3471 
c0 .25 

0.46 
16.8 
1.00 

0.4 
17.2 

B 
17.2 

B 

~ 

NBL 

"'"' 1900 
3.0 

~ 

NBR 

1900 

0.97 ........... 
1.00 
0.95 

3433 
0.95 

3433 
415 0 
1.00 1.00 
415 0 .. ---= ...ti4t,;:J..: ....... ... ~·"""-· 

24 
391 

35 

41.0 
43 .0 
0.36 

1230 
c0 .11 

0 
0 

··-· t..a:-

- ...,_ ----. 

:..... 
0.32 -- -r -.... ~m:--~ 
27.9 
1.60 r-··-- -··12-~.._ ..... .. 

0.1 
44.7 ---- --· ~ 

D 
44 .7 --- ::· ~--:• 

D 

HCM Level of Service 

Sum of lost time (s) 
ICU Level of Service 

""-· - -
~ .. --7 ,.... a 

'~ 
.._-

.--

c 
~ ........... 

12.0 
c 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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HCM Signalized Intersection Capacity Analys is 
5: Bell Road & W B Left- U Turn 

~ -+ +- ' '-. ~ 

Movement EBL EBT WBT WBR SBL SBR 
Lane Configurations tttt ~~ 

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 .~-:~·--. --1!:. ' ""': !J ....... I . 
Total Lost time (s) 3.0 3.0 
Lane Util. Factor 0.86 0.97 .. . ~~ 
Frt 1.00 1.00 
Fit Protected 1.00 0.95 ~ I 
Satd . Flow (prot) 6408 3433 
Fit Permitted 1.00 0.95 j 

Satd . Flow (perm) 6408 3433 
Volume (vph) 0 2530 0 0 416 0 
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 
Adj . Flow (vph) 0 2530 0 0 416 0 - .... · -.;-- "!MMi Ill i 
RTOR Reduction (vph) 0 0 0 0 2 0 
Lane Group Flow (vphl 0 2530 0 0 414 0 
Turn Type 
Protected Phases 1 7 35 
Permitted Phases 
Actuated Green, G (s) 63.0 41 .0 --.a::~ 

Effective Green, g (s) 65.0 43.0 
Actuated g/C Ratio 0.54 0.36 
Clearance Time (s) 
Vehicle Extension (s) 
Lane Grp Cap (vph) 3471 1230 
v/s Ratio Prot c0 .39 c0 .12 
v/s Ratio Perm 
v/c Ratio 0.73 .... -.. 0.34 
Uniform Delay, d1 20 .8 28.1 
Progression Factor 1.00 ...,.-r-- 1.40 

- _____ ...., - .... ,.- .... ~ 
Incremental Delay, d2 1.4 0.1 
Delay (s) 22 .2 ~ .. · - " 

39 .4 ._ .. ,.,.. ~-.:« · · ..=-:-.'.siM&r 
Level of Service c D 
Approach Delay (s) .- 22.2 0.0 39.4 

·~·----Approach LOS c A D 

Intersection Summary 
HCM Average Control Delay 24.6 HCM Level of Service c 
HCM Volume to Capacity ratio 0.57 
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0 
Intersection Capacity Utilization 80.7% ICU Level of Service D 
Analysis Period (min) 15 
c Critical Lane Group 
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--------------------------------------------------------------

HCM Signalized Intersection Capacity Analysis 
6: Bell Road & Jackrabbit Trail Parkway 

Movement EBL 
Lane Configurations 
Ideal Flow (vphpl ) 1900 
Total Lost time (s) 
Lane Util. Factor ~;i 
Frt 
Fit Protected · ~ 
Satd . Flow (prot) 
Fit Permitted 
Satd . Flow (perm) 
Volume (vph) 0 
Peak-hour factor, PHF 1.00 
Adj . Flow (vph) 0 
RTOR Reduction (vph) 0 
Lane Group Flow (vph) 0 
Turn Type 

--+ 

EBT 
lttt 

1900 
3.0 

0.86 
1.00 
1.00 

6408 
1.00 

6408 
2530 
1.00 

2530 
0 

2530 

Protected Phases G_ ; .... 2 
Perm itted Phases 
Actuated Green, G (s) 
Effective Green, g (s) 
Actuated g/C Ratio 
Clearance Time (s) 
Veh icle Extension (s) 
Lane Grp Cap (vph) 
v/s Ratio Prot 
v/s Ratio Perm 
v/c Ratio 
Uniform Delay, d1 
Progress ion Factor 
Incremental Delay, d2 
Delay (s) 
Level of Service 
Approach Delay (s) 
Approach LOS 

Intersection Summary 

... _, 

HCM Average Control Delay 
HCM Volume to Capacity ratio 
Actuated Cycle Length (s) 
Intersection Capacity Utilization 
Analysis Period (min) 
c Critical Lane Group 

50 .0 
51 .0 
0.42 

4.0 
3.2 

2723 
c0 .39 

0.93 
32.8 
0.79 

4.8 
30 .6 

c 
29 .3 

c 

..... 
EBR ., 
1900 

3.0 
1.00 
0.85 
1.00 
1583 
1.00 
1583 
416 
1.00 
416 

5 
41 1 

Perm 

2 
50 .0 
51 .0 
0.42 

4.0 
3.2 

673 

0.26 
0.61 
26 .8 
0.75 

1.2 
21 .4 

c 

18.6 
0.72 

120.0 
78.5% 

15 

t ~ '. 
WBL WBT WBR NBL NBT NBR SBL 

1900 1900 1900 1900 1900 1900 1900 

~: .. 

• 
0 0 0 0 0 0 0 

1.00 1.00 1.00 1.00 1.00 1.00 1.00 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 

f t h-

- ~-"'7'6i L - --...... ~ ·-
~· ---- "1i["' ~-~-.... 

• 0.0 ·~ ::!fi 0.0 
A 

HCM Level of Service 

Sum of lost time (s) 
ICU Level of Service 

A 

B 

6.0 
D 

~ 
SBT 

ltlt 
1900 

3.0 
0.86 
1.00 
1.00 

6408 
1.00 

6408 
1823 
1.00 
1823 

0 
1823 

8 

c0 .28 

0.54 
18.9 
0.06 

0.2 
1.3 

A 
1.3 

A 

.; 

SBR 

1900 

... . 

0 
1.00 

0 
0 
0 

'I 

-- . . 
-

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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I 
HCM Signalized Intersection Capacity Analys is 

I 
7: Bell Road & Jackrabbit T rail Parkwa~ 

-" ..,. ~ +- ' ~ t ~ '-. ~ ~ --+ 

I 
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR 
Lane Configurations lttt tttl ., 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 3.0 3.0 3.0 

I Lane Util. Factor 0.86 0.86 1.00 
Frt 1.00 1.00 0.85 
Fit Protected 1.00 1.00 1.00 

I Satd . Flow (prot) 6408 6408 1583 
Fit Permitted 1.00 1.00 1.00 
Satd. Flow (perm) 6408 6408 1583 

I 
Volume (vph) 0 2530 0 0 0 0 0 2036 418 0 0 0 
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Adj . Flow (vph) 0 2530 0 0 0 0 0 2036 418 0 0 0 
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0 

I Lane Group Flow (vph) 0 2530 0 0 0 0 0 2036 418 0 0 0 
Turn Type Perm 
Protected Phases 2 4 -"'P.:l~ 

I Permitted Phases 4 
Actuated Green G (s) 50 .0 62 .0 62.0 rr • 
Effective Green, g (s) 51.0 63.0 63.0 

I 
Actuated g/C Ratio 0.42 0.52 0.52 
Clearance Time (s) 4.0 4.0 4.0 
Vehicle Extension (s) 3.2 8.0 8.0 
Lane Grp Cap (vph) 2723 3364 831 

I v/s Ratio Prot c0 .39 c0 .32 -:"' 
v/s Ratio Perm 0.26 
v/c Ratio 0.93 0.61 0.50 ~~·~,. 

I Uniform Delay, d1 32.8 19.8 18.4 
Progression Factor . --- 0.03 ~.,;· 0.60 0.62 ... 
Incremental Delay, d2 2.6 0.2 0.6 

I 
Delay (s) ~ ... - .. 3.4 .1"~.:.. 12.1 11.9 •:-T -· ~ 

Level of Service A B B 
Approach Delay (s) -·- 3.4 0.0 12.1 0.0 ... + ... ,• 
Approach LOS A A B A 

I Intersection Summary 
HCM Average Control Delay 7.7 HCM Level of Service A 

I 
HCM Volume to Capacity ratio 0.75 
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 6.0 
Intersection Capacity Utilization 72.8% ICU Level of Service c 
Analysis Period (min) 15 

I c Critical Lane Group .-l'.rt.._-

I 
I 
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HCM Signalized Intersection Capacity Analysis 
10: NB Left- U Turn & Jackrabbit Tra il Parkway 

t 
Movement WBL WBR NBT NBR SBL 

'l"'i 
1900 1900 1900 1900 1900 

3.0 

SBT 
tttt 

1900 ~-~ ..... - • ,...&_.. • ! ... 
Lane Configurations 
Ideal Flow (vphpl) 
Total Lost time (s) 
Lane Util. Factor 0.97 ~· •• :_.·· ... 

3.0 
0.86 
1.00 
1.00 

... ~ :i-4-1 ... I I= 'EIIclmf 
Frt 
Fit Protected 
Satd . Flow (prot) 
Fit Permitted 
Satd . Flow (perm) 
Volume (vph) 
Peak-hour factor, PHF 
Adj . Flow (vph) 
RTOR Reduction (vph) 
Lane Group Flow (vph) 
Turn Type 
Protected Phases 
Permitted Phases 

1.00 
0.95 

3433 
0.95 

3433 
933 
1.00 
933 

0 
933 

1 7 

Actuated Green, G (s) 63.0 
Effective Green, g (s) 65.0 
Actuated g/C Ratio 0.54 
Clearance Time (s) 
Vehicle Extension (s) 
Lane Grp Cap (vph) 1860 
v/s Ratio Prot c0 .27 
v/s Ratio Perm 
v/c Ratio 
Uniform Delay, d1 
Progression Factor 
Incremental Delay, d2 
Delay (s) 
Level of Service 
Approach Delay (s) 
Approach LOS 

Intersection Summary 

0.50 
17.3 
0.72 

0.7 
13.2 

B 
13.2 

B 

HCM Average Control Delay 
HCM Volume to Capacity ratio 
Actuated Cycle Length (s) 
Intersection Capacity Utilization 
Analys is Period (min) 
c Critical Lane Group 

0 0 
1.00 1.00 

0 0 
0 0 
0 0 

, 
0 

1.00 
0 
0 
0 

0 
1.00 

0 
0 
0 

6408 
1.00 

6408 
2279 
1.00 

2279 
0 

2279 ........ 

...:.... ~ - .1' .. • 
~ .....___ ... -- .__-- 35 

-~· 

0.0 
A 

43 .1 
0.70 

120.0 
66.3% 

15 

.. .. . ._ ,. 

41 .0 
43.0 
0.36 

2296 
c0 .36 

0.99 
38 .3 
1.00 
17.0 
55 .3 

E 
55.3 

E 
......... -·-1 ;,~ ..... 

HCM Level of Service D 

Sum of lost time (s) 12.0 
ICU Level of Service C 

u 

•• 51 

~~· 

..... EI 

I 
I 
I 
I 
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I 
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HCM Signalized Intersection Capacity Analysis 
11 : SB Left- U Turn & Jackrabb it Trail Parkwa~ 

-" "'t ~ t ! ~ 

Movement EBL EBR NBL NBT SBT SBR 
Lane Configurations loj'tj tttl 

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 ... ......... 1 

Total Lost time (s) 3.0 3.0 
Lane Util. Factor 0.97 0.86 
Frt 1.00 1.00 
Fit Protected 0.95 1.00 
Satd . Flow (prot) 3433 6408 
Fit Permitted 0.95 1.00 
Satd . Flow (perm) 3433 6408 
Volume (vph) 120 0 0 2334 0 0 
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 
Adj . Flow (vph) 120 0 0 2334 0 0 
RTOR Reduction (vph) 0 0 0 0 0 0 
Lane Group Flow (vph) 120 0 0 2334 0 0 
Turn Type 
Protected Phases 1 7 35 r • ..f I & 
Permitted Phases 
Actuated Green, G (s) 63.0 41 .0 .. <ill 2 • 
Effective Green, g (s) 65.0 43.0 
Actuated g/C Ratio 0.54 0.36 
Clearance Time (s) 
Veh icle Extension (s) 
Lane Grp Cap (vph) 1860 2296 
v/s Ratio Prot c0 .03 c0 .36 
v/s Ratio Perm 
v/c Ratio 0.06 1.02 
Uniform Delay, d1 13.1 38.5 
Progression Factor 0.62 1.00 : ..• , ........ -~ ···-'· \~met· 

.. 
~ 

Incremental Delay, d2 0.1 23.0 
Delay (s) 8.1 61 .5 ~ : ... --:- •. -.PMf':. t;=. ..... . . ~ e.__ 

Level of Service A E 
Approach Delay (s) 8.1 61.5 0.0 -.. sa :-.c;. .~..: ·~ Approach LOS A E A 

Intersection Summary 
HCM Average Control Delay 58.9 HCM Level of Service E 
HCM Volume to Capacity ratio 0.44 
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0 
Intersection Capacity Util ization 71 .2% ICU Level of Service c 
Analysis Period (min) 15 
c Critical Lane Group 

Appendix B-112 Wi lson & Company, May 24, 2008. 
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HCM Signalized Intersection Capacity Analysis 
2 : Bell Road & Jackrabbit Trail Parkway 

t 
Movement EBL EBT EBR WBL WBT WBR NBL NBT 

~ 

NBR SBL 
Lane Configurations 
Ideal Flow (vphpl) 
Total Lost time (s) 
Lane Util. Factor 
Frt 
Fit Protected 
Satd . Flow (prot) 
Fit Permitted 
Satd . Flow (perm) 
Volume (vph) 
Peak-hour factor, PHF 
Adj . Flow (vph) 
RTOR Reduction (vph) 
Lane Group Flow (vph) 
Turn Type 
Protected Phases 
Permitted Phases 
Actuated Green, G (s) 
Effective Green, g (s) 
Actuated g/C Ratio 
Clearance Time (s) 
Vehicle Extension (s) 
Lane Grp Cap (vph) 
v/s Ratio Prot 
v/s Ratio Perm 
v/c Ratio 
Uniform Delay, d1 
Progression Factor 
Incremental Delay, d2 
Delay (s) 
Level of Service 
Approach Delay (s) 
Approach LOS 

Intersection Summary 

1900 1900 1900 1900 

• 

=~•· ·sz· · 

0 0 0 0 
1 .00 1 .00 1 .00 1.00 

0 0 0 0 
0 0 0 0 
0 0 0 0 

.. 

..... - ... . - -

• -:-d . - • ..J91' 

' .. ,~· 
0.0 

A 

HCM Average Control Delay 
HCM Volume to Capacity ratio 
Actuated Cycle Length (s) 
Intersection Capacity Utilization 
Analysis Period (min) 

10.0 
0.56 

116.0 
61.9% 

15 
c Critical Lane Group 

lttt 

1900 1900 1900 1900 1900 1900 
3.0 

0.86 
1.00 
1.00 

..._,_ __ 

6408 
1.00 

6408 
1603 
1.00 

1603 
0 

1603 

0 0 0 
1 .00 1.00 1.00 

0 0 0 
0 0 0 
0 0 0 

6 "ii_..U:-. .. - :"" ..... 

0 
1.00 

0 
0 
0 

·.e-u~~- ... 

3259 
c0 .25 

0.49 
18.7 
0.03 

0.1 
0.6 

A 
0.6 

A 

HCM Level of Service 

Sum of lost time (s) 
ICU Level of Service 

...... -_. ---!; 

B 

6.0 
B 

0 
1.00 

0 
0 
0 

SBT 
tttt 

1900 
3.0 

0.86 
1.00 
1.00 

6408 
1.00 

6408 
1823 
1.00 

1823 
0 

1823 

.. 8 

50.0 
51 .0 
0.44 

4.0 
3.0 

2817 
c0 .28 

0.65 
25.5 
0.64 

0.3 
16.5 

B 
16.6 

B 

.; 

SBR , 
1900 

3.0 
1.00 
0.85 
1.00 

1583 
1.00 

1583 
456 
1.00 
456 

8 
448 

Perm 

8 
50 .0 
51 .0 
0.44 

4.0 
3.0 

696 

0.28 
0.64 
25.4 
0.63 

1.1 
17.2 

B 

I 
I 
I 
I 
I 
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I 
HCM Signalized Intersection Capacity Analysis 

I 
3: Bell Road & Jackrabbit Trai l Parkwa~ 

/ ~ • +- '- ~ t ~ '-. ~ ~ __. 

I 
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR 
Lane Configurations tttt ., tttt 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 3.0 3.0 3.0 

I Lane Util. Factor 0.86 1.00 0.86 r-'a' -Frt 1.00 0.85 1.00 
Fit Protected 1.00 1.00 1.00 

I Satd . Flow (prot) 6408 1583 6408 
Fit Permitted 1.00 1.00 1.00 . .... 
Satd . Flow (perm) 6408 1583 6408 

I 
Volume (vph) 0 0 0 0 1603 415 0 2036 0 0 0 0 
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Adj . Flow (vph) 0 0 0 0 1603 415 0 2036 0 0 0 0 
RTOR Reduction (vph) 0 0 0 0 0 1 0 0 0 0 0 0 

I Lane Group Flow (vph) 0 0 0 0 1603 414 0 2036 0 0 0 0 
Turn Type Perm 
Protected Phases !"" k_W 6 4 • I Permitted Phases 6 
Actuated Green , G (s) 58.0 58.0 
Effective Green, g (s) 59.0 59.0 

I 
Actuated g/C Ratio 0.51 0.51 
Clearance Time (s) 4.0 4.0 
Vehicle Extension ~s~ 3.2 3.2 
Lane Grp Cap (vph) 3259 805 2817 

I v/s Ratio Prot 0.25 c0.32 
v/s Ratio Perm c0.26 
v/c Ratio ~- 0.49 0.51 0.72 ·sa z lr:::l 

I Uniform Delay, d1 18.7 19.0 26.7 
Progression Factor 0.86 0.85 0.05 

.. _. 
·~-~ 

Incremental Delay, d2 0.1 0.5 1 .1 
Delay (s) ... -~ 16.2 16.7 2.5 .-

-~ \1 1- -~ • 
..... w ....... 

Level of Service B B A 
Approach Delay (s) ~ 0.0 16.3 2.5 ~~ .. 0.0 
Approach LOS A B A A 

I Intersection Summary 
HCM Average Control Delay 9.4 HCM Level of Service A 

I 
HCM Volume to Capacity ratio 0.61 
Actuated Cycle Length (s) 116.0 Sum of lost time (s) 6.0 
Intersection Capacity Utilization 61 .9% ICU Level of Service B 
Analysis Period (min) 15 

I c Critical Lane Group ~t-

I ,, 
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HCM Signalized Intersection Capacity Analysis 
4: Bell Road & EB Left U-turn 

Movement EBT EBR WBL WBT 

~ 

NBL 

~ 

NBR 

1900 
Lane Configurations 
Ideal Flow (vphpD 
Total Lost time (s) 
Lane Util. Factor ·~· ~- ... 
Frt 
Fit Protected 
Satd . Flow (prot) 
Fit Permitted 
Satd . Flow (perm) 

Volume (vph) 
Peak-hour factor, PHF 
Adj . Flow (vph) 
RTOR Reduction (vph) 
Lane Group Flow (vph) 
Turn Type 

0 
1.00 

0 
0 
0 

1900 

0 
1.00 

0 
0 
0 

1900 

0 
1.00 

0 
0 
0 

Protected Phases ~. ~ : . .._ 
Permitted Phases 
Actuated Green, G (s) ... ~~.---.. 
Effective Green, g (s) 
Actuated g/C Ratio 
Clearance Time (s) 
Vehicle Extension (s) 
Lane Grp Cap (vph) 
v/s Ratio Prot 
v/s Ratio Perm 
v/c Ratio 

_ .. 

Uniform Delay, d1 
Progression Factor 
Incremental Delay, d2 
Delay (s) 

..-=--·~'~ ••• 

'--~·- ·-~ti' 
Level of Service 
Approach Delay (s) 
Approach LOS 

Intersection Summary 

0.0 
A 

HCM Average Control Delay 
HCM Volume to Capacity ratio 
Actuated Cycle Length (s) 
Intersection Capacity Util ization 
Analysis Period (min) 
c Critical Lane Group 

•• J. 
.. < 

25.1 
0.41 

116.0 
68.1% 

15 ., .... 

tttt 
1900 

3.0 
0.86 
1.00 
1.00 

6408 
1.00 

6408 
1603 
1.00 

1603 
0 

1603 

1 7 

52 .0 
54.0 
0.47 

'f"i 
1900 

3.0 
0.97 
1.00 
0.95 

3433 
0.95 

3433 
415 
1.00 
415 

11 
404 

35 

48.0 
50 .0 
0.43 

2983 1480 
c0 .25 c0 .12 

22.1 
1.00 

0.7 
22.7 

c 
22.7 

c 

21 .3 
1.60 

0.1 
34.2 

c 
34.2 

c 

19oo i z ..,._... · · .-:-s~ . +-

~ ... ~:.::--::-!::-3~-=.:a ~. ~ ..... --·--p~-L~ .. ~!'!~'-- ..... 
0 

1.00 
0 
0 
0 -· ... " 

I' - ?! T'l . .... 5!"%lllillit I·. ~ ~ 

~ _ T z=r :'I.IQF.G ..... ~ 

oli,--·~ ·.-.. !alfi.,. ·. a.a~ 

- * ... -- ~ -~ ·-'~tr:-! ...- r.- ... _ ~ •· ~ 

HCM Level of Service c 
......: 

Sum of lost time (s) 12.0 
ICU Level of Service c 

~ -#lij ~ ._ 

I 
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I 
HCM Signalized Intersection Capacity Analysis 

I 
5: WB Left U-Turn & Bell Road 

~ +- '- '-. .; -+ 

I 
Movement EBL EBT WBT WBR SBL SBR 
Lane Configurations tttl 'I 'I 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 3.0 3.0 

I Lane Util. Factor 0.86 0.97 • 7 ! 7 ... 
Frt 1.00 1.00 
Fit Protected 1.00 0.95 

I Satd . Flow (prot) 6408 3433 
Fit Permitted 1.00 0.95 
Satd . Flow (perm) 6408 3433 

I 
Volume (vph) 0 2530 0 0 416 0 
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 
Adj . Flow (vph) 0 2530 0 0 416 0 
RTOR Reduction (vph) 0 0 0 0 1 0 

I Lane Group Flow (vph) 0 2530 0 0 415 0 
Turn Type 
Protected Phases 1 7 35 

I Permitted Phases 
Actuated Green, G (s) 52 .0 48.0 
Effective Green , g (s) 54.0 50.0 

I 
Actuated g/C Ratio 0.47 0.43 
Clearance Time (s) 
Vehicle Extension ~s~ 
Lane Grp Cap (vph) 2983 1480 

I v/s Ratio Prot c0.39 c0 .12 -A;t 
v/s Ratio Perm 
v/c Ratio 0.85 0.28 I ....... 

I Uniform Delay, d1 27.4 21.4 
Progression Factor 1.00 1.54 : "J"'!-:--=. =r ol. 

......... ,;:r 
Incremental Delay, d2 3.1 0.1 

I 
Delay (s) 30.4 32.9 -
Level of Service c c 
Approach Delay (s) ~ 30.4 0.0 32 .9 1.. -; •.:•E!' _.., .... - v 

Approach LOS c A c 

I Intersection Summary 
HCM Average Control Delay 30 .8 HCM Level of Service c 

I 
HCM Volume to Capacity ra tio 0.58 
Actuated Cycle Length (s) 116.0 Sum of lost time (s) 12.0 
Intersection Capacity Utilization 67.1% ICU Level of Service c 
Analysis Period (min) 15 

I c Critical Lane Group . ~· - .:, 

I 
I 
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HCM Signalized Intersection Capacity Analysis 
I 

6: Bell Road & Jackrabbit Trai l Parkwa~ 

I ~ --.. • +- '- ~ t ~ '-. ~ ~ -+ 

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

I Lane Configurations tttt ., tttt 
Ideal Flow (vphpl ) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 3.0 3.0 3.0 
Lane Util. Factor 0.86 1.00 ... .--~ .. 0.86 I Frt 1.00 0.85 1.00 
Fit Protected 1.00 1.00 1.00 
Satd . Flow (prot) 6408 1583 6408 I Fit Permitted 1.00 1.00 1.00 .. 
Satd . Flow (perm) 6408 1583 6408 
Volume (vph) 0 2530 416 0 0 0 0 0 0 0 1823 0 

I Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Adj . Flow (vph) 0 2530 416 0 0 0 0 0 0 0 1823 0 
RTOR Reduction (vph) 0 0 1 0 0 0 0 0 0 0 0 0 
Lane Group Flow ~vph) 0 2530 415 0 0 0 0 0 0 0 1823 0 I Turn Type Perm 
Protected Phases ... 2 . .. "' 8 ~ ~ 

Permitted Phases 2 I Actuated Green, G (s) 58.0 58.0 50 .0 
Effective Green, g (s) 59 .0 59.0 51.0 
Actuated g/C Ratio 0.51 0.51 0.44 

I Clearance Time (s) 4.0 4.0 4.0 
Vehicle Extension (s) 3.2 3.2 3.0 
Lane Grp Cap (vph) 3259 805 2817 
v/s Ratio Prot c0 .39 c0.28 I v/s Ratio Perm 0.26 
v/c Ratio -c 0.78 0.51 ~ 0.65 P' --· Uniform Delay, d1 23.1 19.0 25.5 I Progression Factor ··- 0.61 0.64 .. . \l'!llllf!'..Ji! ~¥#~ .. 0.00 :.tt-. -~ .,.,._ . 
Incremental Delay, d2 0.8 0.4 0.4 
Delay (s) .-~ 1 15.0 12.6 ,.....-·~:-... 0.4 ,_ -

I 
.. . 

Level of Service B B A 
Approach Delay (s) --- 14.6 :;.: 0.0 -~ 0.0 --- ....... 0.4 L .., - ;,..--~-
Approach LOS B A A A 

I Intersection Summary 
HCM Average Control Delay 9.2 HCM Level of Service A 
HCM Volume to Capacity ratio 0.72 

I Actuated Cycle Length (s) 116.0 Sum of lost time (s) 6.0 
Intersection Capacity Utilization 69.7% ICU Level of Service c 
Analysis Period (min) 15 
c Critical Lane Group •==""" ~ .. ""'"-$ ••t•n· r-4 I 

I 
II 
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HCM Signalized Intersection Capacity Analysis 
7 : Bell Road & Jackrabbit T rail Parkway 

Movement EBL EBT EBR WBL WBT WBR NBL 
!tit Lane Configurations 

Ideal Flow (vphpl) 
Total Lost time (s) 
Lane Util. Factor 

1900 1900 1900 1900 1900 1900 1900 

Frt 
Fit Protected 
Satd . Flow (prot) 
Fit Permitted 
Satd . Flow (perm ) 
Volume (vph) 
Peak-hour factor, PHF 
Adj. Flow (vph) 
RTOR Reduction (vph) 
Lane Group Flow (vph) 
Turn Type 
Protected Phases 
Permitted Phases 
Actuated Green , G (s) 
Effective Green, g (s) 
Actuated g/C Ratio 
Clearance Time (s) 
Vehicle Extension (s) 
Lane Grp Cap (vph) 
v/s Ratio Prot 

3.0 
0.86 
1.00 
1.00 

6408 
1.00 

6408 
0 2530 

1.00 1.00 
0 2530 
0 0 
0 2530 

2 

58.0 
59.0 
0.51 

4.0 
3.2 

3259 
c0.39 

0 0 0 
1.00 1 .00 1.00 

0 0 0 
0 0 0 
0 0 0 

0 
1.00 

0 
0 
0 

0 
1.00 

0 
0 
0 

v/s Ratio Perm 
v/c Ratio 0.78 . .,.. ,-...-. I I ./.J ""'I 

Uniform Delay, d1 
Progression Factor 
Incremental Delay, d2 
Delay (s) 
Level of Service 
Approach Delay (s) 
Approach LOS 

Intersection Summary 
HCM Average Control Delay 
HCM Volume to Capacity ratio 
Actuated Cycle Length (s) 
Intersection Capacity Utilization 
Analys is Period (min) 
c Critical Lane Group 

23 .1 
0.03 

0.7 
1.4 

A 
1.4 0.0 

A A 

9.9 HCM Level of Service 
0.75 

116.0 Sum of lost time (s) 
72.8% ICU Level of Service 

15 

t 
NBT 

tttt 
1900 

3.0 
0.86 
1.00 
1.00 

6408 
1.00 

6408 
2036 
1.00 

2036 
0 

2036 

4 

50.0 
51 .0 
0.44 

4.0 
8.0 

2817 
c0 .32 

0.72 
26.7 
0.65 

1.2 
18.6 

B 
18.7 

B 

,.. '-. ~ ~ 

NBR SBL SBT SBR ., 
1900 1900 1900 1900 

3.0 
1.00 . -F! -~ 0.85 
1.00 

1583 
1.00 

1583 
418 0 0 0 
1.00 1.00 1.00 1.00 
418 0 0 0 

1 0 0 0 
417 0 0 0 

Perm 

4 
50.0 ..:1"-= 
51 .0 
0.44 

4.0 
8.0 

696 

0.26 
0.60 ... 

y I 

24 .7 
0.67 

2.5 
19.2 - ":""'1~ .. ~ 

B 
0.0 --I 

A 

A 

6.0 
c 
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HCM Signalized Intersection Capacity Analysis 
10: Jackrabbit Trail Parkway & NB Left U-turn 

...1- -+ ~ (" 

Movement EBL EBT EBR WBL 
Lane Configurations 
Ideal Flow (vphpl ) 1900 1900 1900 1900 
Total Lost time (s) 
Lane Util. Factor - C' 

-.:...: k '"~'"' Frt 
Fi t Protected ~-·~··· • "t, - -· -·~ 
Satd. Flow (prot) 
Fit Permitted . :t.-:JI • --- I" 

Satd . Flow (perm) 
Volume (vph) 0 0 0 0 
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 
Adj . Flow (vph) 0 0 0 0 
RTOR Reduction (vph) 0 0 0 0 
Lane Group Flow (vph) 0 0 0 0 
Turn Type 
Protected Phases ~.:._. . -~ • ,_ .. 
Permitted Phases 
Actuated Green, G (s) .-... ~~ -. ·~ --
Effective Green, g (s) 
Actuated g/C Ratio ~...u: 
Clearance Time (s) 
Vehicle Extension (s) 
Lane Grp Cap (vph) 
v/s Ratio Prot ·---·- .. r"'!!ll I I ---v/s Ratio Perm 
v/c Ratio "! •• ·~-~.~.., 

I • :• ... 

Uniform Delay, d1 
Progression Factor ~.--

~ ~. .- -- -
Incremental Delay, d2 
Delay (s) ry-::;; 1 .. ri .. 

Level of Service 
Approach Delay (s) 0.0 ~ 

Approach LOS A 

Intersection Summary 
HCM Average Control Delay 31.2 
HCM Volume to Capacity ratio i; 0.69 
Actuated Cycle Length (s) 116.0 
Intersection Capacity Util ization 66.3% 
Analysis Period (min) 15 

+- '- ~ t ~ '.. 
WBT WBR NBL NBT NBR SBL 

tt 
1900 1900 1900 1900 1900 1900 

3.0 
0.95 -~ ..--__ .. _ r- :~ 

1.00 
1.00 . • ~ I 

-
3539 
1.00 

3539 
933 0 0 0 0 0 
1.00 1.00 1.00 1.00 1.00 1.00 
933 0 0 0 0 0 

0 0 0 0 0 0 
933 0 0 0 0 0 

1 7 ·~~ ~. 
... 
~· - .. .. 

52 .0 
54.0 
0.47 -
1647 
c0 .26 

0.57 - ~ ir•tu:~ =--~-

22 .5 
1.33 '6" ... -:-· • .... '""!::. ~ •• ~ 

. 
·'-= 

0.9 
30 .9 -. ., 

' c 
30 .9 . ~-· 0.0 .... ;: ~ 'l'r" :~ 

c A 

HCM Level of Service c 

Sum of lost time (s) 12.0 
ICU Level of Service c "1-. , 

c Critical Lane Group ~~~ .. ............... ~- . ., ~., 

+ ~ 

SBT SBR 
tilt 

1900 1900 
3.0 

0.86 .,~.* 

1.00 
1.00 

6408 
1.00 

6408 
2279 0 
1.00 1.00 

2279 0 
0 0 

2279 0 

35 ~ 

48.0 
50.0 
0.43 ~' 

2762 
c0 .36 ,._ 

0.83 --
29.1 
1.00 ""'""i 

2.1 
31 .3 . ... 

c 
31 .3 

c 

,-_,. r --' 
·~4:_·~· 

-. 

I 
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HCM Signalized Intersection Capacity Analysis 
11 : Jackrabbit Trail Parkway & SB Left U-turn 

Movement 
Lane Configurations 
Ideal Flow (vphpl) 
Total Lost time (s) 
Lane Util. Factor 
Frt 
Fit Protected 
Satd . Flow (prot) 
Fit Permitted 
Satd . Flow (perm) 
Volume (vph) 
Peak-hour factor, PHF 
Adj . Flow (vph) 
RTOR Reduction (vph) 
Lane Group Flow (vph) 
Turn Type 
Protected Phases 
Permitted Phases 

EBL 
"'i"i 

1900 
3.0 

0.97 
1.00 
0.95 
3433 
0.95 
3433 

120 
1.00 
120 

1 
119 

1 7 

Actuated Green, G (s) 52 .0 
Effective Green, g (s) 54.0 
Actuated g/C Ratio 0.47 
Clearance Time (s) 
Vehicle Extension (s) 
Lane Grp Cap (vph) 1598 
v/s Ratio Prot c0.03 
v/s Ratio Perm 
v/c Ratio 0.07 
Uniform Delay, d1 17.2 
Progression Factor 0.92 
Incremental Delay, d2 0.1 
Delay (s) 15.8 
Level of Service B 
Approach Delay (s) 15.8 
Approach LOS B 

Intersection Summary 
HCM Average Control Delay 
HCM Volume to Capacity ratio 
Actuated Cycle Length (s) 
Intersection Capacity Utilization 
Analysis Period (min) 

t 
EBR 

t 
NBL NBT SBT SBR 

1900 
llttt 

1900 1900 1900 .-~~_, 

~-___...·-- '! ....... ~ L~-~ .. ~ ... ~r •w 
1900 

0 
1.00 

0 
0 
0 

- -

...... 

3.0 
0.81 
1.00 
1.00 

7544 
1.00 

7544 
0 2334 

1.00 1.00 
0 2334 
0 0 
0 2334 

35 

48.0 
50 .0 
0.43 

3252 
c0 .31 

... ___ .. 
0.72 
27.2 
1.00 ... 

... - -· ' 

27.4 
0.38 

116.0 
64.4% 

15 

0.8 
28.0 

c 
28 .0 

c 

0 
1.00 

0 
0 
0 

---

-

.... liill: I ... . • . --

0.0 
A 

--~ - -.;;g -~~- ~·•~••••r~· ,....._ , If I 

HCM Level of Service 

Sum of lost time (s) 
ICU Level of Service 

c 

12.0 
c 

c Critical Lane Group --~ ~- . 

Append ix B-120 Wilson & Company, May 24, 2008. 
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HCM Signalized Intersection Capacity Analysis 
17: Dummy & Jackrabbit Trail Parkway 

t 
Movement WBL WBR NBT 

Lane Configurations 
Ideal Flow (vphpl) 
Total Lost time (s) 
Lane Util. Factor 
Frt 
Fit Protected 
Satd . Flow (prot) 
Fit Permitted 
Satd . Flow (perm) 
Volume (vph) 
Peak-hour factor, PHF 
Adj . Flow (vph) 
RTOR Reduction (vph) 
Lane Group Flow (vph) 

1900 

0 
1.00 

0 
0 
0 

1900 
3.0 

1.00 
0.86 
1.00 

1611 
1.00 

1611 
1 

1.00 
1 
0 
1 

tttt 
1900 

3.0 
0.86 
1.00 
1.00 

6408 
1.00 

6408 
2333 
1.00 

2333 
0 

2333 
Turn Type custom 
Protected Phases 
Permitted Phases 
Actuated Green , G (s) 
Effective Green, g (s) 
Actuated g/C Ratio 
Clearance Time (s) 
Lane Grp Cap (vph) 
v/s Ratio Prot 
v/s Ratio Perm ::.. _ "!ar-
v/c Ratio 
Uniform Delay, d1 ~ .... ~. 
Progression Factor 
Incremental Delay, d2 
Delay (s) 
Level of Service ·~ 

Approach Delay (s) 6.6 
Approach LOS A 

Intersection Summary 
HCM Average Control Delay 
HCM Volume to Capacity ratio 
Actuated Cycle Length (s) 
Intersection Capacity Util ization 
Analysis Period (min) 
c Critical Lane Group 

2 
8 

16.0 16.0 
17.0 17.0 
0.42 0.42 

4.0 4.0 
685 2723 

c0 .36 
cO .OO 
0.00 0.86 

6.6 10.4 
1.00 1.00 

0.0 3.7 
6.6 14.1 

A B 
14.1 

ii9- B 

14.1 
0.43 
40 .0 

43.8% 
15 

NBR SBL SBT 

1900 1900 1900 .. -:;tl' ........ _ - ~ ..... :;; . .._ .. -... .,.,.._ ' . ' 

0 0 0 
1 .00 1 .00 1 .00 

0 0 0 A ~ .. -... " 

0 0 0 
0 0 0 

--

-- .. 
~··· 

-.. ----...:. ---- - --"" ,_...,. ·~·r.....-- ··~ ... r--.!: ••• ..._ ... ..r.._ - - -ar .:e . · · 

WI_..,. • ., .. . .. 
0.0 

A 

., . 

HCM Level of Service 

Sum of lost time (s) 
ICU Level of Service 

.. ; ~ .... w ... 

=-:·· 

6.0 
A 

--.~· .. ~ .. 
I •,f" 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

Appendix B-121 Wilson & Company, May 24, 2008. I 
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I 
HCM Signalized Intersection Capacity Analysis 

I 
2: Bell Road & Jackrabbit Trail Parkwa~ 

~ --+ .. • +- ' ~ t ~ '. ~ ~ 

I 
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR 
Lane Configurations tttt tttt .,., 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 

I 
Total Lost time (s) 3.0 3.0 3.0 
Lane Util. Factor .~ 1..- ,.:. 0.86 •2fl ...... 0.86 0.88 L 

Frt 1.00 1.00 0.85 
Fit Protected 1.00 1.00 1.00 

I Satd . Flow (prot) 6408 6408 2787 
Fit Permitted 1.00 1.00 1.00 
Satd . Flow ~perm) 6408 6408 2787 

I 
Volume (vph) 0 0 0 0 2140 0 0 0 0 0 1268 1632 
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Adj . Flow (vph) 0 0 0 0 2140 0 0 0 0 0 1268 1632 
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0 

1- Lane Group Flow (vph) 0 0 0 0 2140 0 0 0 0 0 1268 1632 
Turn Type Prot 
Protected Phases 6 

~ 

:fiL;r 8 8 

I Permitted Phases 
Actuated Green, G (s) 88.0 88.0 
Effective Green, g (s) 89.0 89.0 

I 
Actuated g/C Ratio 0.61 0.61 
Clearance Time (s) 4.0 4.0 
Veh icle Extension ~s) 3.0 3.0 

I 
Lane Grp Cap (vph) 2238 3906 1699 
v/s Ratio Prot ...... c0 .33 0.20 c0 .59 
v/s Ratio Perm 
v/c Ratio 0.96 0.32 0.96 

I Uniform Delay, d1 46.4 13.9 26.8 
Progression Factor 

! -:-- -----' ... ..... 
0.04 1.29 1.38 

Incremental Delay, d2 4.2 0.0 10.0 
Delay (s) . ·"" . -- ~~ 5.9 17.9 47.0 

I 
l' ..... _ 

Level of Service A B D 
Approach Delay (s) 0.0 ~ """l""l: 5.9 0.0 34.3 """"" :.t!!t -
Approach LOS A A A c 

I Intersection Summary 
HCM Average Control Delay 22.3 HCM Level of Service c 

I 
HCM Volume to Capacity ratio 0.96 ~ .. 
Actuated Cycle Length (s) 146.0 Sum of lost time (s) 6.0 
Intersection Capacity Utilization 94.8% ICU Level of Service F -~ 
Analysis Period (min) 15 

I c Critical Lane Group ... ' .... -. 

I 
I 
I Appendix B-122 Wilson & Company, May 24, 2008. 

8-Lane Arizona Pkwy Intersection Geometries- Base Condition- Jackrabbit Trai l and Bell Road- PM Peak Hour 

I 



HCM Signalized Intersection Capacity Analysis 
3: Bell Road & Jackrabbit Trail Parkway 

.... t 
Movement EBL EBT EBR WBL WBT WBR NBL NBT 

Lane Configurations 
Ideal Flow (vphpl) 
Total Lost time (s) 
Lane Util. Factor 
Frt 
Fit Protected 
Satd . Flow (prot) 
Fit Permitted 
Satd. Flow (perm) 
Volume (vph) 
Peak-hour factor, PHF 
Adj. Flow (vph) 
RTOR Reduction (vph) 
Lane Group Flow (vph) 
Tu rn Type 
Protected Phases 
Permitted Phases 
Actuated Green , G (s) 
Effective Green, g (s) 
Actuated g/C Ratio 
Clearance Time (s) 
Vehicle Extension (s) 
Lane Grp Cap (vph ) 
v/s Ratio Prot 

1900 

0 
1.00 

0 
0 
0 

v/s Ratio Perm 
v/c Ratio ...... r 0 

~.-- ... 

1900 

0 
1.00 

0 
0 
0 

1900 1900 

;:ia.fi .... 'r 

0 
1.00 

0 
0 
0 

0 
1.00 

0 
0 
0 

.. ~~-. ... 
Uniform Delay, d1 
Progression Factor 
Incremental Delay, d2 
Delay (s) 

.. T • -• ,.. 

Level of Service 
Approach Delay (s) 
Approach LOS 

Intersection Summary 
HCM Average Control Delay 
HCM Volume to Capacity ratio 
Actuated Cycle Length (s) 
Intersection Capacity Utilization 
Analysis Period (m in) 
c Critical Lane Group 

0.0 
A 

15.6 
0.86 

146.0 
94.8% 

15 

tttl r' 
1900 

3.0 
0.86 
1.00 
1.00 

6408 
1.00 

6408 
2140 
1.00 

2140 
0 

2140 

6 

1900 
3.0 

1.00 
0.85 
1.00 

1583 
1.00 

1583 
382 

1.00 
382 

1 
381 

Perm 

6 
50 .0 50 .0 
51 .0 51 .0 
0.35 0.35 

4.0 4.0 
3.2 3.2 

1900 

0 
1.00 

0 
0 
0 

1111 
1900 

3.0 
0.86 
1.00 
1.00 

6408 
1.00 

6408 
3120 
1.00 

3120 
0 

3120 

4 

2238 553 3906 
c0 .33 c0.49 

0.24 
0.96 0.69 
46.4 40.7 
0.60 0.62 

6.5 2.0 
34.5 27.4 

c c 
33.4 

c -
HCM Level of Service 

Sum of lost time (s) 
ICU Level of Service 

0.80 
21.7 
0.01 

1.0 
1.1 

A 
1.1 

A 

~ 

NBR 

1900 

0 
1.00 

0 
0 
0 

'. ~ .; 
SBL SBT SBR 

1900 1900 1900 

• 

0 0 0 
1.00 1 .00 1 .00 

0 0 0 
0 0 0 
0 0 0 

- tl ... J _ .. ;~ .. -t 

B 

6.0 
F 

0.0 
A 

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

HCM Signalized Intersection Capacity Ana lysis 
4 : EB Left U-turn & Bell Road 

--+- ~ ~ +-

Movement EBT EBR WBL WBT 
Lane Configurations tttt 
Ideal Flow (vphpl) 1900 1900 1900 1900 
Total Lost time (s) 3.0 
Lane Util. Factor 0.86 
Frt 1.00 
Fit Protected 1.00 
Satd. Flow (prot) 6408 
Fit Permitted 1.00 
Satd. Flow (perm ) 6408 
Volume (vph) 0 0 0 2140 
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 
Adj . Flow (vph) 0 0 0 2140 
RTOR Reduction (vph ) 0 0 0 0 
Lane Group Flow (vph) 0 0 0 2140 
Turn Type 
Protected Phases 1 7 
Permitted Phases 

~ 

NBL 
lojloj 

1900 
3.0 

0.97 
1.00 
0.95 

3433 
0.95 

3433 
382 

1.00 
382 

0 
382 

35 

~ 

NBR 

1900 

0 
1.00 

0 
0 
0 

~-; ... •'- - .... 1 

I • , .• 

- r • 

... _ ... ~.:;;:-:: ...... ~ 

Actuated Green, G (s) 50.0 80.0 
- s-esl 1 =···-·~ L. 

Effective Green, g (s) 
Actuated g/C Ratio 
Clearance Time (s) 
Vehicle Extension (s) 
Lane Grp Cap (vph ) 
v/s Ratio Prot 
v/s Ratio Perm 
v/c Ratio ~'="---
Uniform Delay, d1 
Progression Factor 1'!t • ..,.-
Incremental Delay, d2 
Delay (s) 
Level of Service 
Approach Delay (s) 0.0 
Approach LOS A 

Intersection Summary 
HCM Average Control Delay 
HCM Volume to Capacity ratio 
Actuated Cycle Length (s) 
Intersection Capacity Utilization 
Analys is Period (min) 
c Critical Lane Group 

51.0 
0.49 

146.0 
66.3% 

15 

52.0 
0.36 

2282 
c0.33 

0.94 
45.4 
1.00 

9.0 
54.4 

D 
54.4 

D 

82.0 
0.56 

1928 
c0 .11 

0.20 
15.8 
1.99 

0.0 
31.4 <4-

c 
31.4 

c 

HCM Level of Service 

Sum of lost time (s) 
ICU Level of Service 

...... -=-= I I l 

.--~~ 

Q-· 

-~·-·· .. , -· -

. .-.....-.- _...__, __ 

=- .. • 

- h -

D 

12.0 
c 

I :•iii:'£! q£ 

... .. 
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HCM Signalized Intersection Capacity Analysis 
5 : Bell Road & WB Left U-Turn 

..J- --+ +- "-
Movement EBL EBT WBT WBR 
Lane Configurations tttt 
Ideal Flow (vphpl ) 1900 1900 1900 1900 
Total Lost time (s) 3.0 
Lane Util. Factor ' . 0.86 ~ 

Frt 1.00 
Fit Protected 1.00 
Satd. Flow (prot) 6408 
Fit Permitted 1.00 
Satd. Flow (perm) 6408 
Volume (vph ) 0 1699 0 0 
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 
Adj . Flow (vph) 0 1699 0 0 
RTOR Reduction (vph) 0 0 0 0 
Lane Group Flow (vph ) 0 1699 0 0 
Turn Type 
Protected Phases 1 7 ~ 
Permitted Phases 
Actuated Green, G (s) : 50 .0 .: -
Effective Green, g (s) 52 .0 
Actuated g/C Ratio 0.36 ·z =:;• 
Clearance Time (s) 
Vehicle Extension (s) 
Lane Grp Cap (vph) 2282 
v/s Ratio Prot c0 .27 
v/s Ratio Perm 
v/c Ratio 0.74 
Uniform Delay, d1 41 .2 
Progression Factor 1.00 
Incremental Delay, d2 2.2 
Delay (s) 43.4 
Level of Service D 
Approach Delay (s) ~-· 43.4 0.0 
Approach LOS D A 

Intersection Summary 
HCM Average Control Delay 39.6 
HCM Volume to Capacity ratio 0.41 
Actuated Cycle Length (s) 146.0 
Intersection Capacity Utilization 80.5% 
Analys is Period (min) 15 
c Critical Lane Group 

'-. 

SBL 

"'"' 1900 
3.0 

SBR 

1900 

I 
I 
I 

0.97 
1.00 

:£::::M~~--~w~ I 
0.95 

3433 
0.95 ~· I - ·- . ' . - ' - - - ~ 

3433 
379 
1.00 
379 

1 
378 

0 
1.00 

0 
0 
0 

35 ~- ., .......................... ~" 
80 .0 'I 3 I AS~_. .. 
82 .0 
0.56 :1; 

~ 

I - . 
• - - - I 

1928 
c0 .11 

0.20 
2::- -- I 

111 

--:-·,•••t~r•••••nlll•••. ~ ~ 
15.8 
1.43 .r-- ., 

0.0 
22 .5 

c 
22 .5 --c 

HCM Level of Service D 

Sum of lost time (s) 12.0 
ICU Level of Service D 

..._:~ ·"Lft• a • -

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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I 
HCM Signalized Intersection Capacity Analysis 

I 
6: Bell Road & Jackrabbit Trail Parkwa~ 

~ ..... f +- ' ' t ~ '-. ~ ~ -+ 

I 
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR 
Lane Configurations tttt 7' tttt 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 3.0 3.0 3.0 

I Lane Util. Factor 0.86 1.00 • •TziSDLi • ii 0.86 ~ .. -" 

Frt 1.00 0.85 1.00 
Fit Protected 1.00 1.00 1.00 

I Satd . Flow (prot) 6408 1583 6408 
Fit Permitted 1.00 1.00 1.00 
Satd . Flow (perm) 6408 1583 6408 

I 
Volume (vph) 0 1699 379 0 0 0 0 0 0 0 1268 0 
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Adj . Flow (vph) 0 1699 379 0 0 0 0 0 0 0 1268 0 
RTOR Reduction (vph) 0 0 44 0 0 0 0 0 0 0 0 0 

I Lane Group Flow (vph) 0 1699 335 0 0 0 0 0 0 0 1268 0 
Turn Type Perm 
Protected Phases 2 8 

I Permitted Phases 2 
Actuated Green, G (s) 50 .0 50.0 I'G'fi 88.0 
Effective Green, g (s) 51 .0 51 .0 89 .0 
Actuated g/C Ratio 0.35 0.35 0.61 

I Clearance Time (s) 4.0 4.0 4.0 
Vehicle Extension (s) 3.2 3.2 3.0 
Lane Grp Cap (vph) 2238 553 3906 

I v/s Ratio Prot c0 .27 -~ c0.20 
v/s Ratio Perm 0.21 
v/c Ratio 0.76 0.61 ;!I-_.,. .. 0.32 

I Uniform Delay, d1 42 .1 39 .2 13.9 
Progression Factor 0.57 0.47 'it '!I JWii;' I --- 0.08 
Incremental Delay, d2 1.2 1.5 0.0 

I 
Delay (s) 25.4 20.0 1.2 
Level of Service c c A 
Approach Delay (s) 24.4 0.0 0.0 1.2 
Approach LOS c A A A 

I Intersection Summary 
HCM Average Control Delay 15.6 HCM Level of Service B 

I 
HCM Volume to Capacity ratio 0.48 
Actuated Cycle Length (s) 146.0 Sum of lost time (s) 6.0 
Intersection Capacity Utilization 94.8% ICU Level of Service F 
Analysis Period (min) 15 

I c Critical Lane Group 

I 
I 
I Appendix B-126 Wilson & Company, May 24, 2008. 

8-Lane Arizona Pkwy Intersection Geometries -Base Cond ition - Jackrabbit Trail and Bell Road -PM Peak Hour 
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HCM Signalized Intersection Capacity Analysis 
7: Bell Road & Jackrabbit Trail Parkway 

Movement 

Lane Configurations 
Ideal Flow (vphpl) 
Total Lost time (s) 
Lane Util. Factor 
Frt 
Fit Protected 
Satd. Flow (prot) 
Fit Permitted 
Satd . Flow (perm) 

Volume (vph) 
Peak-hour factor, PHF 
Adj . Flow (vph ) 
RTOR Reduction (vph) 
Lane Group Flow (vph) 

Turn Type 
Protected Phases 
Permitted Phases 
Actuated Green, G (s) 
Effective Green, g (s) 
Actuated g/C Ratio 
Clearance Time (s) 
Vehicle Extension (s) 

Lane Grp Cap (vph) 
v/s Ratio Prot 
v/s Ratio Perm 
v/c Ratio 

EBL 

1900 

- ; -

0 
1.00 

0 
0 
0 

EBT 
tttt 

1900 
3.0 

0 .86 
1.00 
1.00 

6408 
1.00 

6408 

1699 
1.00 

1699 
0 

1699 

2 

2238 
c0.27 

0 .76 
42.1 
0.02 

1.0 

Un ifo rm Delay, d1 
Progression Factor 
Incremental Delay, d2 
Delay (s) ' 1.6 
Level of Service 
Approach Delay (s) 
Approach LOS 

Intersection Summary 
HCM Average Control Delay 
HCM Volume to Capacity ratio 
Actuated Cycle Length (s) 
Intersection Capacity Util ization 
Analysis Period (min) 

A 
1.6 

A 

c Critical Lane Group ... ~-~ 

EBR WBL WBT WBR 

1900 1900 1900 1900 

·-· .. 

0 0 0 0 
1 .00 1 .00 1 .00 1 .00 

0 0 0 0 
0 0 0 0 
0 0 0 0 

. -._I ""-. 

.,-.:.;. ...... 
.. ~-

.J. 0.0 
A 

~ 

NBL 

1900 

0 
1.00 

0 
0 
0 

6.5 
0 .78 

146.0 
82 .9% 

15 

HCM Level of Service 

Sum of lost time (s) 
ICU Level of Service 

t 
NBT 

tttt 
1900 

3.0 
0 .86 
1.00 
1.00 

6408 
1.00 

6408 

3120 
1.00 

3120 
0 

3120 

4 

88.0 
89 .0 
0.61 

4 .0 
8.0 

3906 
c0.49 

0.80 
21.7 
0.38 

0.5 
8.7 

A 
8.7 

A 

~ 

NBR ., 
1900 

3.0 
1.00 
0 .85 
1.00 

1583 
1.00 

1583 

621 
1.00 
621 

0 
621 

Perm 

4 
88.0 
89.0 
0.61 

4 .0 
8.0 

965 

0.39 
0.64 
18.3 
0.42 

0.9 
8.6 

A 

A 

6.0 
E 

SBL 

1900 

0 
1.00 

0 
0 
0 

SBT 

1900 

0 
1.00 

0 
0 
0 

0.0 
A 

SBR 

1900 

0 
1.00 

0 
0 
0 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
·I 
I 
I 
I 
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I 
HCM Signalized Intersection Capacity Analysis 

I 
10: Jackrabbit Trail Parkwa:i & NB Left U-turn 

f ' t ~ '-. + 

I 
Movement WBL WBR NBT NBR SBL SBT 
Lane Configurations "'"i tttt 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 ~ .. 
Total Lost time (s) 3.0 3.0 

I Lane Util. Factor 0.97 
. ,-

0.86 .... 
Frt 1.00 1.00 
Fit Protected 0.95 1.00 

I Satd. Flow (prot) 3433 6408 
Fit Permitted 0.95 1.00 = 
Satd . Flow (perm) 3433 6408 

I 
Volume (vph) 1381 0 0 0 0 1519 
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 
Adj . Flow (vph) 1381 0 0 0 0 1519 .. 
RTOR Reduction (vph) 35 0 0 0 0 0 

I Lane Group Flow (vph) 1346 0 0 0 0 1519 
Turn Type 
Protected Phases 1 7 ~ - 35 

I Permitted Phases 
Actuated Green, G (s) 50.0 80.0 
Effective Green, g (s) 52.0 82.0 

I 
Actuated g/C Ratio 0.36 0.56 
Clearance Time (s) 
Vehicle Extension ~s~ 
Lane Grp Cap (vph) 1223 3599 

I v/s Ratio Prot c0 .39 c0 .24 •• 7j. 
v/s Ratio Perm 
v/c Ratio 1.10 0.42 -~ 

I Uniform Delay, d1 47.0 18.4 
Progression Factor 1.24 ~~-~ 1.00 
Incremental Delay, d2 53.4 0.1 
Delay (s) 11 1.6 ~ ..... -:"""' 18.5 •1 -1-ifA 

I Level of Service F B 
Approach Delay (s) 111 .6 0.0 ~- 18.5 
Approach LOS F A B 

I Intersection Summary 
HCM Average Control Delay 62.8 HCM Level of Service E 

I 
HCM Volume to Capacity ratio 0.69 
Actuated Cycle Length (s) 146.0 Sum of lost time (s) 12.0 
Intersection Capacity Utilization 68.1% ICU Level of Service c 
Analysis Period (min) 15 

I c Critical Lane Group a a 

I 
I 
I Appendix B-128 Wilson & Company, May 24, 2008. 

8-Lane Arizona Pkwy Intersection Geometries - Base Condition - Jackrabbit Trai l and Bel l Road - PM Peak Hour 

I 



HCM S ignalized Inte rsection Ca pacity Analys is 
11: Jackrabbit Trail Parkway & SB Left U-turn 

Movement 
Lane Configurations 
Ideal Flow vphpl ) 
Total Lost time (s) 
Lane Uti l. Factor 
Frt 
Fit Protected 
Satd . Flow (prot) 
Fit Permitted 
Satd . Flow (perm) 
Volume (vph) 
Peak-hour factor, PHF 
Adj . Flow (vph) 
RTOR Reduction (vph) 
Lane Group Flow (vph) 
Turn Type 
Protected Phases 
Permitted Phases 

EBL 
"'!~ 

1900 
3.0 

0.97 
1.00 
0.95 
3433 
0.95 
3433 

140 
1.00 
140 

0 
140 

1 7 

Actuated Green, G (s) 50.0 
Effective Green, g (s) 52.0 
Actuated g/C Ratio 0.36 
Clearance Time (s) 
Vehicle Extension (s) 
Lane Grp Cap (vph ) 
v/s Ratio Prot 
v/s Ratio Perm 
v/c Ratio 
Uniform Delay, d1 
Progression Factor 
Incremental Delay, d2 
Delay (s) 
Level of Service 
Approach Delay (s) 
Approach LOS 

Intersection Summary 

1223 
c0 .04 

0.11 
31 .5 
1.45 

0.2 
45 .8 

D 
45.8 

D 

HCM Average Control Delay 
HCM Volume to Capacity ratio 
Actuated Cycle Length (s) 
Intersection Capacity Utilization 
Analysis Period (min) 
c Critical Lane Group 

EBR NBL 

1900 1900 

0 
1.00 

0 
0 
0 

rr 

.... 
~ -

.. -

0 
1.00 

0 
0 
0 

• 

. 
-~ 

47.1 
0.66 

146.0 
80.7% 

15 

t 
NBT 

tttt 
1900 

3.0 
0.86 
1.00 
1.00 

6408 
1.00 

6408 
3601 
1.00 

3601 
0 

3601 

35 

80.0 
82.0 
0.56 

3599 
c0 .56 

1.00 
32.0 
1.00 
15.1 
47.1 

D 
47.1 

D 

SBT 

1900 

0 
1.00 

0 
0 
0 

0.0 
A 

SBR 

1900 

.. , 
0 

1.00 
0 
0 
0 

-·-.....-. 
~-~-

. . ~ 

HCM Level of Service 

Sum of lost time (s) 
ICU Level of Service 

I ' 

, 
.:... . ............ 

.-... ~·~--=· ( 
D 

12.0 
D 

..,. __ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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I 
HCM Signalized Intersection Capacity Analysis 

I 
2: Bell Road & Jackrabbit Trail Parkwal 

~ ~ • +- ...... ~ t ~ '-. ~ ~ -+ 

I 
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR 
Lane Configurations lttt lilt ., 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 3.0 3.0 3.0 

I Lane Util. Factor 0.86 0.86 1.00 
Frt 1.00 1.00 0.85 
Fit Protected 1.00 1.00 1.00 

I Satd . Flow (prot) 6408 6408 1583 
Fit Permitted 1.00 1.00 1.00 
Satd . Flow (perm ) 6408 6408 1583 

I 
Volume (vph) 0 0 0 0 2140 0 0 0 0 0 1268 251 
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Adj . Flow (vph) 0 0 0 0 2140 0 0 0 0 0 1268 251 
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0 

I Lane Group Flow (vph) 0 0 0 0 2140 0 0 0 0 0 1268 251 
Turn Type Perm 
Protected Phases 6 8 

I Permitted Phases 8 
Actuated Green, G (s) 44.0 58.0 58.0 
Effective Green, g (s) 45 .0 59 .0 59.0 

I 
Actuated g/C Ratio 0.41 0.54 0.54 
Clearance Time (s) 4.0 4.0 4.0 
Vehicle Extension (s) 3.2 3.0 3.0 
Lane Grp Cap (vph) 2621 3437 849 

I v/s Ratio Prot c0 .33 c0 .20 
v/s Ratio Perm 0.16 
v/c Ratio 0.82 0.37 0.30 

I Uniform Delay, d1 28.8 14.7 14.0 
Progression Factor 0.04 0.77 0.78 
Incremental Delay, d2 1.2 0.1 0.2 
Delay (s) -..·-~- 2.5 11 .4 11.1 

I Level of Service A B B 
Approach Delay (s) 0.0 3i:.. 2.5 0.0 11 .3 
Approach LOS A A A B 

I Intersection Summary 
HCM Average Control Delay 6.1 HCM Level of Service A 

I 
HCM Volume to Capacity ratio 0.56 
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 6.0 
Intersection Capacity Utilization 82.9% ICU Level of Service E 
Analysis Period (min) 15 

I c Critical Lane Group 

I 
I 
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HCM Signalized Intersection Capacity Analysis 
3: Bell Road & Jackrabbit Trail Parkway 

Movement EBL EBT EBR WBL WBT WBR 

~ 

NBL 

Lane Configurations 
Ideal Flow (vphpl) 
Total Lost time (s) 
Lane Util. Factor 
Frt 
Fit Protected 
Satd . Flow (prot) 
Fi t Permitted 
Satd . Flow (perm) 

Volume (vph ) 
Peak-hour factor, PH F 
Adj . Flow (vph) 
RTOR Reduction (vph) 
Lane Group Flow (vph ) 

Turn Type 

1900 

0 
1.00 

0 
0 
0 

Protected Phases -..., • 1&· 

Permitted Phases 
Actuated Green, G (s) .. 
Effective Green, g (s) 
Actuated g/C Ratio 
Clearance Time (s) 
Veh icle Extension (s) 

Lane Grp Cap (vph) 
v/s Ratio Prot 111-
v/s Ratio Perm 
v/c Ratio 
Uniform Delay, d1 
Progression Factor 
Incremental Delay, d2 
Delay (s) 
Level of Service 
Approach Delay (s) 
Approach LOS 

Intersection Summary 

HCM Average Control Delay 
HCM Volume to Capacity ratio 
Actuated Cycle Length (s) 
Intersection Capacity Utilization 
Analysis Period (min) 

1900 

0 
1.00 

0 
0 
0 

1900 

0 
1.00 

0 
0 
0 

1900 

0 
1.00 

0 
0 
0 

tttt ., 
1900 

3.0 
0.86 
1.00 
1.00 

6408 
1.00 

6408 

2140 
1.00 

2140 
0 

2140 

1900 
3.0 

1.00 
0.85 
1.00 

1583 
1.00 

1583 

382 
1.00 
382 

0 
382 

Perm 

1900 

0 
1.00 

0 
0 
0 

,.. •A '¥ 6 

''J;..-·-
~.!!!' •• 

-- .-lj;~,·-~. 

0.0 
A 

-.. 

I ' • 

10.8 
0 .87 

110.0 
82 .9% 

15 

6 
44.0 44 .0 
45 .0 45 .0 
0.41 0.41 

4 .0 4 .0 
3.2 3.2 

2621 648 
c0 .33 

0.82 
28.8 
0.67 

1.3 
20 .6 

c 
20 .3 

c 

0.24 
0.59 
25.3 
0.69 

0 .9 
18.4 

B 

--
- - ~ 

HCM Level of Service 

Sum of lost time (s) 
ICU Level of Service 

t 
NBT 

tttt 
1900 

3.0 
0.86 
1.00 
1.00 

6408 
1.00 

6408 

3120 
1.00 

3120 
0 

3120 

4 

58.0 
59 .0 
0 .54 

4 .0 
8.0 

3437 
c0.49 

0.91 
23.0 
0.05 

2.0 
3.2 

A 
3.2 

A 

~ '-. ~ ~ 

NBR SBL SBT SBR 

1900 1900 1900 1900 

0 0 0 0 
1.00 1.00 1.00 1.00 

0 0 0 0 
0 0 0 0 
0 0 0 0 

-.,. 
-~ 

v- . JJ:._ 

~·-JI•AL· .. _· 

-....... 

.--.:. 
·'~ 

B 

6.0 
E 

. 
..... - ... 

..• 

0.0 
A 

-· 

c Critical Lane Group --:::;:- - ·- J lila A -s · .. ~ ~+": ~-.... • = • 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I· 
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HCM Signalized Intersection Capacity Analysis 
4 : Bel l Road & EB Left U-turn 

--+ ---. (' 

Movement EBT EBR WBL 
Lane Configurations 
Ideal Flow (vphpl) 1900 1900 1900 
Total Lost time (s) 
Lane Util. Factor ........ 
Frt 
Fit Protected 
Satd . Flow (prot) 
Fit Permitted 
Satd . Flow (perm) 
Volume (vph) 0 0 0 
Peak-hour factor, PHF 1.00 1.00 1.00 
Adj . Flow (vph) 0 0 0 
RTOR Reduction (vph) 0 0 0 
Lane Group Flow (vph) 0 0 0 
Turn Type 
Protected Phases 
Permitted Phases 
Actuated Green , G (s) 
Effective Green, g (s) 
Actuated g/C Ratio 
Clearance Time (s) 
Vehicle Extension (s) 
Lane Grp Cap (vph) 
v/s Ratio Prot 
v/s Ratio Perm 
v/c Ratio . -.- :a:-'..,. 
Uniform Delay, d1 
Progression Factor - -- ' !tu::..._"!k ...--
Incremental Delay, d2 
Delay (s) -· .. 
Level of Service 
Approach Delay (s) 0.0 
Approach LOS A 

Intersection Summary 
HCM Average Control Delay 
HCM Volume to Capacity ratio 
Actuated Cycle Length (s) 
Intersection Capacity Utilization 
Analysis Period (min) 

.-~-- ."'" 

34.5 
0.50 

110.0 
66.3% 

15 
c Critical Lane Group ,.ne-.:;_ 

+- .... ,.. 
WBT NBL NBR 

tttt 
"'"' 1900 

3.0 
0.86 
1.00 
1.00 

6408 
1.00 

6408 
2140 
1.00 

2140 
0 

2140 

1 7 

40 .0 
42 .0 
0.38 

2447 
c0 .33 

0.87 
31 .6 
1.00 
4.7 

36.2 
D 

36.2 
D 

1900 
3.0 

0.97 
1.00 
0.95 
3433 
0.95 
3433 

382 
1.00 
382 

0 
382 

35 

54.0 
56.0 
0.51 

1748 
c0 .11 

0.22 
14.9 
1.66 

0.0 
24.8 

c 
24 .8 

c 

1900 

0 
1.00 

0 
0 
0 

HCM Level of Service 

Sum of lost time (s) 
ICU Level of Service 

- Jl.la.lip -~ ~-b

r-.=-r.~ ..... 

c 

12.0 
c 
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HCM Signal ized Intersection Capacity Analysis 
5 : WB Left U-Turn & Bell Road 

Movement EBL 
Lane Configurations 
Ideal Flow (vphpl) 1900 
Total Lost time (s) 
Lane Util. Factor 
Frt 
Fit Protected 
Satd . Flow (prot) 
Fit Permitted 
Satd . Flow (perm) 
Volume (vph) 0 
Peak-hour factor, PHF 1.00 
Adj . Flow (vph) 0 
RTOR Reduction (vph) 0 
Lane Group Flow (vph) 0 
Turn Type 
Protected Phases y~ 
Permitted Phases 
Actuated Green, G (s) h. 
Effective Green, g (s) 
Actuated g/C Ratio 
Clearance Time (s) 
Vehicle Extension (s) 
Lane Grp Cap (vph) 
v/s Ratio Prot "=' 
v/s Ratio Perm 
v/c Ratio ~ l- ·~_,. 
Uniform Delay, d1 
Progression Factor ''f' 
Incremental Delay, d2 
Delay (s) ';4 

Level of Service 
Approach Delay (s) .,_ r 

Approach LOS 

Intersection Summary 
HCM Average Control Delay 
HCM Volume to Capacity ratio 
Actuated Cycle Length (s) 
Intersection Capacity Utilization 
Analysis Period (min) 

EBT WBT WBR 
tttt 

1900 1900 1900 
3.0 

0.86 ~~ 
1.00 
1.00 -.:...1111! 

6408 
1.00 

6408 
1699 0 0 
1 .00 1 .00 1 .00 

1699 0 0 
0 0 0 

1699 0 0 

1 7 . ~ :.i,t:. 

40 .0 ~ ~ 
42.0 
0.38 

2447 
c0 .27 

0.69 
28.6 
1.00 

1.7 
30 .3 

c 
30 .3 

c 

.· ..... ---

0.0 - ... 
A 

29.3 
0.42 

110.0 
65.9% 

15 

SBL 
"'I "'I 

1900 
3.0 

0.97 
1.00 
0.95 
3433 
0.95 

3433 
379 
1.00 
379 

2 
377 

35 

54.0 
56.0 
0.51 

1748 
c0 .11 

0.22 
14.9 
1.67 
0.0 

24.8 
c 

24.8 
c 

SBR 

1900 _ __.. .~~ ...... -
-;:-~"'- ~ ~ .... ifi-T ... ... -

•..at 
~~La .... ~ ... 

--""=----'!...1-- =.~wanlllt•I••,.•~=~· .. Jilw••• 
0 

1.00 
0 
0 
0 

.,. ...,.,.~••••rb..··--' .L • -. 
-··~ . ..::;.._ ~ -.-~~ .. --...• ~I 

HCM Level of Service c 

Sum of lost time (s) 
ICU Level of Service 

12.0 
c 

c Critical Lane Group ti!IJM-~If!:p!;_. r:.JI'IIA :•a Lc-IYB~ JP- -

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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HCM Signalized Intersection Capacity Analysis 
6: Bell Road & Jackrabbit Trail Parkway 

./ 

Movement EBL 
Lane Configurations 
Ideal Flow (vphpl) 1900 
Total Lost time (s) 
Lane Util. Factor 
Frt 
Fit Protected 
Satd . Flow (prot) 
Fit Permitted 
Satd . Flow (perm ) 
Volume (vph) 0 
Peak-hour factor, PHF 1.00 
Adj . Flow (vph) 0 
RTOR Reduction (vph) 0 
Lane Group Flow (vph) 0 
Turn Type 
Protected Phases 
Permitted Phases 
Actuated Green , G (s) 
Effective Green, g (s) 
Actuated g/C Ratio 
Clearance Time (s) 
Vehicle Extension (s) 
Lane Grp Cap (vph) 
v/s Ratio Prot -.-
v/s Ratio Perm 
v/c Ratio . 

~·~ 
Uniform Delay, d1 
Progression Factor .... -
Incremental Delay, d2 
Delay (s) I; 

Level of Service 
Approach Delay (s) 
Approach LOS 

Intersection Summary 
HCM Average Control Delay 
HCM Volume to Capacity ratio 
Actuated Cycle Length (s) 
Intersection Capacity Utilization 
Analysis Period (min) 
c Critical Lane Group 

-+ 

EBT 
tttt 

1900 
3.0 

0.86 
1.00 
1.00 

6408 
1.00 

6408 
1699 
1.00 

1699 
0 

1699 

2 

44.0 
45.0 
0.41 

4.0 
3.2 

2621 
c0 .27 

0.65 
26.1 
0.71 

0.5 
18.9 

B 
18.6 

B 

~ 

EBR 
7' 

1900 
3.0 

1.00 
0.85 
1.00 

1583 
1.00 

1583 
379 
1.00 
379 

27 
352 

Perm 

2 
44 .0 
45.0 
0.41 

4.0 
3.2 

648 

0.22 
0.54 
24.7 
0.66 

0.8 
17.1 

B 

11 .6 
0.49 

110.0 
56.1% 

15 

t 
WBL WBT WBR NBL NBT NBR SBL 

1900 1900 1900 1900 1900 1900 1900 

0 0 0 0 0 0 0 
1 .00 1.00 1.00 1.00 1.00 1 .00 1.00 

0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 

0.0 
A 

HCM Level of Service 

Sum of lost time (s) 
ICU Level of Service 

0.0 
A 

B 

6.0 
B 

~ 
SST 

tttt 
1900 

3.0 
0.86 
1.00 
1.00 

6408 
1.00 

6408 
1268 
1.00 
1268 

0 
1268 

8 

3437 
c0 .20 

0.37 
14.7 
0.00 

0.1 
0.1 

A 
0.1 

A 

~ 

SBR 

1900 

0 
1.00 

0 
0 
0 

t 
1 

11'f11 

-.,. ~ 
.IJ 
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HCM Signalized Intersection Capacity Analysis 
7: Bell Road & Jackrabbit Trail Parkway 

Movement EBL 
Lane Configurations 
Ideal Flow (vphpl) 1900 
Total Lost time (s) 
Lane Util. Factor -~ : 
Frt 
Fit Protected 
Satd . Flow (prot) 
Fit Permitted 
Satd . Flow (perm) 
Volume (vph) 
Peak-hour factor, PHF 
Adj. Flow (vph) 
RTOR Reduction (vph) 
Lane Group Flow (vph) 
Turn Type 
Protected Phases 
Permitted Phases 
Actuated Green, G (s) 
Effective Green, g (s) 
Actuated g/C Ratio 
Clearance Time (s) 
Vehicle Extension (s) 

0 
1.00 

0 
0 
0 

-... --
Lane Grp Cap (vph) 
v/s Ratio Prot .~ 
v/s Ratio Perm 
v/c Ratio 
Uniform Delay, d1 
Progression Factor 
Incremental Delay, d2 
Delay (s) 
Level of Service 
Approach Delay (s) 
Approach LOS 

Intersection Summary 

,.._ -~ 

... - . 

HCM Average Control Delay 
HCM Volume to Capacity ratio 
Actuated Cycle Length (s) 
Intersection Capacity Utilization 
Analysis Period (min) 

EBT 
tttt 

1900 
3.0 

0.86 
1.00 
1.00 

6408 
1.00 

6408 
1699 
1.00 

1699 
0 

1699 

2 

2621 
c0.27 

0.65 
26.1 
0.02 

0.4 
1.0 

A 
1.0 

A 

t 
EBR WBL WBT WBR NBL NBT 

tttt 
1900 1900 1900 1900 1900 1900 

-...... : .. ..__ 

3.0 
.. ....._ __ ·w~- 0.86 

1.00 
1.00 

6408 
1.00 

6408 
0 0 0 0 0 3120 

1.00 1 .00 1 .00 1 .00 1 .00 1 .00 
0 0 0 0 0 3120 
0 0 0 0 0 0 
0 0 0 0 0 3120 

. ~··':J .... -~ ~ ........ . 

• -·· ':I. ..:.....--- ~ .':11' ....... . -

-- -1 ~ _ .. --

............ _ ~ 

9.2 
0.80 

110.0 
82 .9% 

15 

HCM Level of Service 

Sum of lost time (s) 
ICU Level of Service 

4 

58.0 
59.0 
0.54 

4.0 
8.0 

3437 
c0.49 

0.91 
23.0 
0.48 

2.0 
13.1 

B 
12.9 

B 

,. 
NBR ., 
1900 

3.0 
1.00 
0.85 
1.00 

1583 
1.00 

1583 
621 
1.00 
621 

1 
620 

Perm 

4 
58.0 
59.0 
0.54 

4.0 
8.0 

849 

0.39 
0.73 
19.4 
0.50 

2.3 
12.0 

B 

A 

6.0 
E 

'. ~ ~ 

SBL SBT SBR 

1900 1900 1900 

---~---

0 0 0 
1 .00 1 .00 1 .00 

0 0 0 
0 0 0 
0 0 0 

'£.'"'1: 0.0 
A 

c Critical Lane Group ...... ~---- -. --:::--;; -~.....;.. ...... z••r•~~• ... •~ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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I 
HCM Signalized Intersection Capacity Analysis 

I 
10: Jackrabbit Trail Parkwal & NB Left U-turn 

-" ~ ~ 
,._ '- ~ t ~ '-. ~ ~ -+ 

I 
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR 
Lane Configurations tt tttt 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 3.0 3.0 

I Lane Util. Factor 0.95 _ .... -jt" fT 0.86 ~ 
Frt 1.00 1.00 
Fit Protected 1.00 1.00 

I Satd. Flow (prot) 3539 6408 
Fit Permitted 1.00 1.00 
Satd. Flow (perm ) 3539 6408 

I 
Volume (vph) 0 0 0 0 1381 0 0 0 0 0 1519 0 
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Adj . Flow (vph) 0 0 0 0 1381 0 0 0 0 0 1519 0 
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0 

I Lane Group Flow (vph) 0 0 0 0 1381 0 0 0 0 0 1519 0 
Turn Type 
Protected Phases 1 7 ll'tfJIIIII 35 ~ 

I Permitted Phases 
Actuated Green , G (s) 40.0 54.0 
Effective Green, g (s) 42.0 56 .0 

I 
Actuated g/C Ratio 0.38 0.51 
Clearance Time (s) 
Vehicle Extension (s) 
Lane Grp Cap (vph) 1351 3262 

I v/s Ratio Prot c0.39 '!' c0 .24 
vis Ratio Perm 
v/c Ratio 1.02 0.47 -.. I Uniform Delay, d1 34.0 17.4 
Progression Factor 1.20 " 1.00 .. ., ~- .... -. . -
Incremental Delay, d2 22.5 0.1 
Delay (s) ~- 63.2 ·-- .... ~·- .:.= ~-:- 17.5 

I 
.. ). 

Level of Service E B 
Approach Delay (s) 0.0 63.2 ~-"'! 0.0 .. ··-..-: 17.5 
Approach LOS A E A B 

I Intersection Summary 
HCM Average Control Delay 39.2 HCM Level of Service D 

I 
HCM Volume to Capacity ratio 0.70 
Actuated Cycle Length (s) 11 0.0 Sum of lost time (s) 12.0 
Intersection Capacity Utilization 68.1% ICU Level of Service ..... c 
Analysis Period (min) 15 

I c Critical Lane Group ~~.:~ _., --:- -. q 

I 
I 
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HCM Signalized Intersection Capacity Analysis 
11 : Jackrabbit Trail Parkway & SB Left U-turn 

Movement 
Lane Configurations 
Ideal Flow (vphpl ) 
Total Lost time (s) 
Lane Util. Factor 
Frt 
Fi t Protected 
Satd . Flow (prot) 
Fit Permitted 
Satd . Flow (perm) 
Volume (vph ) 
Peak-hour factor, PHF 
Adj . Flow (vph) 
RTOR Reduction (vph) 
Lane Group Flow (vph ) 
Turn Type 
Protected Phases 
Perm itted Phases 
Actuated Green, G (s) 
Effective Green, g (s) 
Actuated g/C Ratio 
Clearance Time (s) 
Vehicle Extension (s) 
Lane Grp Cap (vph) 
v/s Ratio Prot 
v/s Ratio Perm 
v/c Ratio 
Uniform Delay, d1 
Progression Factor 
Incremental Delay, d2 
Delay (s) 
Level of Service 
Approach Delay (s) 
Approach LOS 

Intersection Summary 

EBL 
'f"i 

1900 
3.0 

0.97 
1.00 
0.95 

3433 
0.95 

3433 
140 

1.00 
140 

0 
140 

1 7 

40.0 
42.0 
0.38 

1311 
c0 .04 

0.11 
21.9 
0.94 

0.1 
20 .8 

c 
20 .8 

c 

HCM Average Control Delay 
HCM Volume to Capacity ratio 
Actuated Cycle Length (s) 
Intersection Capacity Util ization 
Analysis Period (min) 
c Critical Lane Group 

EBR NBL 

1900 1900 

. . ... . 
~--. ;&.;:(..;, 

0 0 
1.00 1.00 

0 0 
0 0 
0 0 

'l,: ..:.....oi-

_,... 
r 

--· +-l 

~~.!1. 

., ~'F.~ 

9,!1 

12.2 
0.58 

110.0 
70.3% 

15 

t 
NBT 

ltttt 

1900 
3.0 

0.81 
1.00 
1.00 

7544 
1.00 

7544 
3601 
1.00 

3601 
0 

3601 

35 

54.0 
56.0 
0.51 

3841 
c0.48 

0.94 
25.4 
0.45 

0.6 
11.9 

B 
11 .9 

B 

SBT SBR 

1900 1900 ·:ti.;: 

- : 

., a c -- - -- . -- - . .. 

0 0 
1.00 1.00 

0 0 
0 0 
0 0 

-; ...... ~· $'77£ 

0.0 
A 

..... 

·-. 
!. • '1. 

HCM Level of Service 

Sum of lost time (s) 
ICU Level of Service 

B 

12.0 
c 

• • 
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HCM Signalized Intersection Capacity Analysis 
17: Dumm:i & Jackrabbit Trail Parkwa:i 

~ ' t ~ '. ! 
Movement WBL WBR NBT NBR SBL SBT 
Lane Configurations 7' tttt 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 ~~- i'" ~· •• 55 -Total Lost time (s) 3.0 3.0 
Lane Util. Factor 1.00 0.86 ru~:·· 
Frt 0.86 1.00 
Fit Protected 1.00 1.00 'IL-.;ai. 
Satd . Flow (prot) 1611 6408 
Fit Permitted 1.00 1.00 
Satd . Flow (perm) 1611 6408 
Volume (vph) 0 3601 0 0 0 
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 
Adj . Flow (vph) 0 1 3601 0 0 0 ,____ .... -~ 

RTOR Reduction (vph) 0 0 0 0 0 0 
Lane Group Flow (vph) 0 1 3601 0 0 0 
Turn Type custom 
Protected Phases 2 -·---~ ... Permitted Phases 8 
Actuated Green, G (s) 46.0 56 .0 .... A 

Effective Green, g (s) 47.0 57 .0 
Actuated g/C Ratio 0.43 0.52 
Clearance Time (s) 4.0 4.0 
Vehicle Extension (s) 3.0 3.0 
Lane Grp Cap (vph) 688 3321 
v/s Ratio Prot c0 .56 
v/s Ratio Perm cO.OO 
v/c Ratio 0.00 1.08 -- ,:; .·~--· ·~· 
Uniform Delay, d1 18.1 26.5 
Progression Factor 1.00 1.00 -i:"•"r. --= -.. ! 

Incremental Delay, d2 0.0 44.0 
Delay (s) 18.1 70.5 ·~' .t r""'• 

~-- ..... .. :.~-:; ."1' ~ 

Level of Service B E 
Approach Delay (s) 18.1 70.5 0.0 ~ ..... ..A, • ---~;; 'r.H -
Approach LOS B E A 

Intersection Summary 
HCM Average Control Delay 70.4 HCM Level of Service E 
HCM Volume to Capacity ratio 0.60 
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 6.0 
Intersection Capacity Utilization 62.2% ICU Level of Service B 
Analysis Period (min) 15 
c Critical Lane Group i.;;,.;& 

Append ix B-138 Wilson & Company, May 24, 2008. 
8-Lane Arizona Pkwy Intersection Geometries - Mitigated Condition - Jackrabbit Trail and Bell Road - PM Peak Hour 
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SUMMARY COST 

Project Name: Perryville Parkway 
Termini: 1-10 to Indian School 
Date: 

2007 SUMMARY COST ESTIMATES (Current Dollars) 

COST CATEGORIES Factors No Build 

Construction $0 

Design {10% TO 15%) 12% $0 

Construction Management 15% $0 

Right-of-Way $0 

Utility Relocation $0 

Administration (8% TO 13%) 10% $0 

Total $0 

Alternative 1 

$15,272,300 

$1 ,832,700 

$2,290,800 

$9,200,000 

$1,000,000 

. $1,527,200 

$31 '123,000 

PRELIMINARY SUMMARY COST ESTIMATES (Adjusted for Inflation) 

Assumed Annual Inflation Rate = 2.90% 
Assumed Number of Years= 5 

Adjusted Construction Cost $0 $17,619,000 

Design $0 $2,114,300 

Construction Management $0 $2,642,800 

Right-of-Way $0 $10,613,600 

Utility Relocation $0 $1 '153,700 

Administration $0 $1 ,761 ,900 

Adjusted Total $0 $35,905,300 

10/2/2008 

Alternative 2 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 



2006 CAR Construction Cost Worksheet 
Road Construction 

Project Name: Perryvil le Parkway 
Term ini : 1-1 0 to Indian School 
Date: 

~~-:~~ r-
N.P.O.E.S. ___ -·- lumP. Sum _ . 1 S1l.600.00 $8,_f!Q9 ___ __ _ 

Community Relations Allowance 1 $12,000.00 $12,000 

~!!.9inee~ Field Office _ lump Sum _ ! $36,000.00 $36,000 

f3p_<!q~~y_Exe<~~ati~ C YO 81,500 S5.90 $460,850 
~~o!"_;,xc;a_v!!_~ (ifanti~ipaled) C YD 165,50_0_ $_!).50 $1,572,250 
Channel & Reten_tion Basin Excavation C YO _ __15!-QQ $0 

Subgrade Prepar~_tion I- --"'S=Q'---'Y'-"0'---l----'1-'-'1 o"-'.000='--f---=$2,!10 __ - I--'S"-'2"'8"'6'-",000= --'ii--- l 
New Asphalt Concrete ~av_emenl (see Pavement sheet) t---"'SQ='---'Y'-"O'---!-----f--~S2::..:.4 :~-----li---"S.::.0 __ 11-- I 
New Rubberized ~phalt Pav~ment (see Pavement sheet) SO YO 110,000 $24~5____ $2 7 44 500 

Asphalt Rubber qv_ef!ay (s_ee fa"'v'-"e"-'m-"'e"-'n'-'1 s:o.h:.:::e.::.el"-) ------ I -----"'S-"'Q'---'Y"'D'---+----1---""~95 SO 
Chip Seal on Ag_~~v~menl(see Pavement sheet) SO YO $1 :~~- SO 

Double ~e_Seal_~ Aggregate Base {see Pavement sheet) ----t--=S'-"0'--Y'--'D=---t---- ___ ~~"-"----t------"-$0=---+-

~~Y.e_f!l_e_~-~-wcut ··-·- . LF ---~1_ .. ,_26"--t-- --'SO"'--- -lli -
~.Eelo Single Curb LF . -·--"'sa"-'-.60=--+--=S:.::o __ 
<;:oncrete Curb & Gutter LF 46.4~6 ____ _,S'--'1-"1."'30=----l--"-$5=2::.:5"--,1'-'7-"9- U 

Concreto Sidewalk Ramp Std Del 231, ~~A:__ EA 36 ----"S1=850=.0::::0:.__-I-----"$&6=,6::::00"'--- li -
Concreto Sidewalk Std Del 230 sa YD _ . __ 15, _333 __ $39.00 $597,987 

Concreto Driveway with 5' Wings, Std D~!_?S:Q ______ -1-_..:S::.:O:..Y.:..:D~ _ . __ ~ -- I-'---'S50="-ooc:___
1
_ ...:S'-4'-'4-'-',1c"'S0.-._. _ 

TraffiC Signing & Striping- 2 lanes LF S2.18 SO ____ _ 

TraffiC Sioninq & Stripino- 5 lanes . LF $4.07 SO ·---- _ 

TraffiC Signing & Striping -7 lanes LF .. _ 1j ,500::.::...-I---'S4=.50=--+---'S::.:..:51,Z~-- _ 

Traffic Signal, Full Intersection EA __ . _6.0"---pS.:::28eoO:.c.OOO=.::·OOc::....-I-"-S1=,6~_o"·~- _ 
lnterconnecVTraffic Signals LF 23,000 $14.59 $335,570 

TraJijc Skmal, Futur~- ;~~-~: -----------l----~~--j--"-4--l---'S""9"-',300=.::·00.::....+----'S3=7_,_,,2"'00"-----11--l 
Catch Basin - --------1--E,A ..... $2,100.00 _ s"-'o'----ll-----1 
Scupper EA $3,300.00 SQ.. __ 
Drywell EA $26,000.00 SO ____ _ 

Stoon Drain Svslem (retention basl~ -op~) ____ ------ll----'""-'1-'"~e,____~ 2.2 $700,000.00 $1,$40,000 _ _ 

18" CMP and smaller LF $65.00 SO 

?_4" CMP LF _ __§:::c9-'--'1.00=---- t---=-SO::.___ --l! 

~o· CM!:_ ___ -------------------1-- --"L'--F- ---1----- ___ §_1j~ ,_,.OO-"--I------'$:.::0 __ -Il-
3!l_"....~~f:.'_____ LF S1:J!>:.:;.OO:.::...-I'---"'SO'----II----

48"C.!:_1P _ ------- LF S1_6_~,Q!l--t--S"'O'----l!-- l 
18" & 2~-:._~Q.~C::_F'L<;:!_a ss Ill LF S79 .. Q9_ -t----=So:O __ -l!--l 
30" &-~-~ ~~~_gy,_CJass 111 LF $123,~---- f--s:<:o=-----11--l 
42" & 4~_:_~_§_13_<;:_P-, ~~s Ill LF S1~,oo-=-·- I---'S"'O'------U-- I 
54___::~-~~-~.Q.RCP,_~ss Ill LF S_26~ . .Q9- t-_..oS"'O--+-- I 
~:_&_ 60" ~m Drain/Irrigation Manhole EA s:J.~::;;-0::::0:.__-I---'SO""---li--

Heact..::a__!!_(MAG del<lils) __ --------- 1-- ---'E"-A'---+--- _ s:J,_ES,_,O:.::.OO:.::....-t-----'S"-'0'----Il-

lidlJ.alion Junction Box (MAG details) ---·---·- ---·t---=EA=--:__-+--- _ _ g c::9.::.50::..:·=oo=---t----"-so=----a 
Concreto Slip Form Irrigation Ditch LF !- --""$2"'8"'.00""---1---'S"'o'----
Earth Irrigation Ditch/Special Drainage Ditc~ .- ~:_Top ---- ---+----"L'---F-~1-- $14.00 SO 
Box Culvert (see Structure sheet) LS 1 _ ____,S"'O".ooc:___+-__ S::.;O:...._. __ _ _ 

trrioation Structure with Gales EA --t----"S'--'1-"',500=·.::.00"-+-----"-'SO ___ _ 
Bridge< 100' (see Structure she~!) _- ------------ ---1---_.:::LS=-- - I -- 1---=S:.::O.::.OOc:__ _ _ I-_ S() ___ _ 

Bridge > 1 00' {see Structure she_~ I) _ _ LS --1-----'SO"-.:.::;o.::.o - -1---- -SQ_ _ _ _ _ 

Guardrail without Approach En~ S~<;t!.on __ ------- -1--- ---'=Lf:...____ -~-,.,S3=5."'00"--l'---~o _ ___ _ 

Guardrail Approach End Section-' Ney1_ ADq_T__,T_~YP.,;Ee=------+----'E"-A'--- -lf-$"'2"'-,4-'-'0"'0"-'.0:.::0c____t--S~- --·-- _ 
1.1edian Fine Grading. Pre -emerge~. &_C!,G- __ Sa YD 86,777 $19.10 $1 .~57,4~1 .. _ 

8' Masonry Soundwall LF $91 .00 SO 

Concrete Soundwall SO YO S275.00 so 
Subtotal $11,676,077 

Remo_y~l of .E2.i~Q9. 1'-'-m"'p:..::ro:..:v.::.em=enc:..:t::.s .s:®"---=-2':::.~<> ________ __ lu01e..:S"'u"-'m~,----'----t-""S2::.:33::::,522.00 $233,522 

Mobitization/DefllObilization @ 4% ~~'!'f' S__um $467,043~09__ $467,043 

Traffic Control@~_ lump_~_lll S350.282.Q9 ___ ~=0,,2.::.8!:.2_11--1 

1------------- - .... ----- ------t-----1-·- -1--------11--- --- - 1-

t--------------- -------- -- ______ s_u_B_T_o_T+A-L_~_on_s_ti:-,:-::-+-----J~~~: ":: 

1-----------·--· ------- ·---1-----'=== +-- --r~ 
TOTAL T - S15 272,300 

10/2/2008 
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I SUMMARY COST 

I Project Name: Perryville Parkway 
Termini: Indian School to Jackrabbit 

I 
Date: 

2007 SUMMARY COST ESTIMATES (Current Dollars) 

I COST CATEGORIES Factors No Build Alternative 1 Alternative 2 

Construction $0 $20,986,200 $0 

I Design (10% TO 15%) 12% $0 $2,518,300 $0 

I 
Construction Management 15% $0 $3,147,900 $0 

Right-of-Way $0 $17,508,000 $0 

I Utility Relocation $0 $1 ,000,000 $0 

Administration (8% TO 13%) 10% $0 $2,098,600 $0 

I Total $0 $47,259,000 $0 

I PRELIMINARY SUMMARY COST ESTIMATES (Adjusted for Inflation) 

I 
Assumed Annual Inflation Rate = 2.90% 

Assumed Number of Years= 5 

I 
Adjusted Construction Cost $0 $24,210,900 $0 

Design $0 $2,905,300 $0 

I Construction Management $0 $3,631,600 $0 

Right-of-Way $0 $20,198,200 $0 

I Utility Relocation $0 $1 ,153,700 $0 

I 
Administration $0 $2,421 ,100 $0 

Adjusted Total $0 $54,520,800 $0 

I 
I 
I 
I 
I 

10/2/2008 



2006 CAR Construction Cost Worksheet 
Ro ad Construction 

Project Name: Perryville Parkway 
Termini: Indian School to Jackrabbit 
Date: 

~~~~li~~~~~~~~~:.:::.~::~~~~~~;~;::=~~,_-~'c;-;,~;:::~ -~ 
N.P.D.E.S. . . . .. _ ·----- -·------- _ l,u~Sum 1 $8,600.00 ~.§9Q. . 
Community Relations __ ___ .... __ ~Iowan~ 1 $12,000.00 _S)?,OOO 
Englnee~s Field Office .Lump Sum 1 $36,000.00 S36.0QO 
Roadway Excavation C YO _86,500 $5.90 $510,35l) 
Bocrow Excavation 0f anticipaled) C YO 175,600 $9.50 $1 ,668,200 
Chan~el & Relention Basin Excavation C YO $8.00 SO 

~~'2E2..!:'!~P.!'~·~ SQ YO - 17~L1~~-- $2.60 $455,403 
~'XA'P~!t~~_t~ Pavemenl (see Pavemenl shee1) SQ YO $24.65 $0 

Ne"~-~bberg~!!_~[lalt Pavement (see Pavement sheel) SQ YO . 1?~ 1.?_5__ $24.95 $4,370.117 
~halt Rubber OverlayJ.see Pavement sheet) SQ YQ $5.95 SO 
Chip Seal on AC Pavement (see Pavemenl sheet) SQ YO $1.95 So 

Double Chip Seal on Aggregale Base (see Pavement sheet) SO YO $3.80 SO 
Pavement Sawcut u S126 ~ 

Concrete Single Curb . - .I!" $6.80 so 
Concrete Curb & GuMer LF 63,510 S11 .30 $717.~ - _ 
Conoete Sidewalk Ramp Std Det 231, Type "A" ~ -· 28 S1,850.00 $51.809 .. 
..,eon~~cr-"e:..::le"'S""id"'~:.:.~~~~S~Id~O-=-at'-'2~3~0 ______________________ _ _ ... .?O,...:.YO::....... -t--'2::.:4"-', 1c::5.::.5-l--'$3=9·::coo"--l-$"'9'-'4-"'2""~-.;.."'--
Concrele Orivewavwilh 5' WhOgs, Std Del 250 SO YO 1,480 $50.00 $74,000 

TraffiC Signing & Striping- 2 _!3~~-. _ .. =:..-==~:-_-_·-------!-----· _,LF::__+ ----t-- -"S'-"2,_,.1.::.8 __ 1-_ __ __,.s~o _ -·· _ 
TrafficSignlng&Slriplng : ~ lan~ ··--- -- LF $4.07 . .J~---- _ 
Traffic Signing & Sl1ipin9-_I_ la nes_-·- LF 19,300 $4.50 S86 .. ~- _ 
Traffic Signal. Full intersection _ EA 4.0 S280,000.00 _S1 ,1_~qQQ__ __ 

l!!_t_!l~~~v.!!i!..~J?.~ LF __ 24,41?9 _ __ _,S'-'1_.4 .... ,5.::.9_ +__,$35=5:.:,99=6'--f--f 
"!i_a_f!i£~!Q!l_aJ. E!'.l!-!!.!!.:?~·in_:_ _ EA ~- $9,300.00 $46 500 

Catch Basin ·- _ _ _ . _ _ EA $2, ~-OO.C!Q__ 1 _ _ $"'0'--- 11--1 
Scupper EA $3,300.00 _ __,s,o __ i--4 
D~ven ----------I--~EA~-~---~-"S~26~.~~~·00.::._. f·----~SQ _ __ ~ 
Storm Drain System (relent~ ba~~~-~,;;;;;L_· _ _____ _ _ Mile 3.6 S700,000.00 S2,520JQQ2. 

18' CMP and smancr ------· ___ . _ _!-F S65.00 SO 
24' CMP _ __ tf _ .. . $91 .00 ~ 

30" CMP LF S 116.00 SO 

f36"'-"-'C"'M-"P'-------------------I-- LF S130.00 SO 

14,-=-8--=C"-'M"-P------------------+- --"LF_. $169.00 SO 
18" & 24· RGRCP Class Ill LF $79.00 So 

:3.Q:.§. 36" RGRCP. Class Ill LF $123.00 SO 

14,"'2-'' &=...,4.::.8"-'R""G"'R'-'C"'P'--'.'-'C"'ta"'s"'s'-'11:.:.1 ________ ____ + - ---'LF S168.00 so 
54" & so· RGRCP, Class Ill LF $269.00 SO 

1o54c:."_&=-.o60-=-"-'S"'t"'oc"'m""D"'r"'a"-inf"'tr:.:.ri.,_g"'ation:.:" = M=an"-'hol=e ____ ____ _ E.~ .. . $3 900.00 SO 

rH"'ea"-'dwa=:.:.ll"' (IMA.:o.;..=G'-'d"'e"'ta.c:ns'"-) ________ _____ __ -· .§A . .. - -----t--'$3=250=-=.oo:..::....-+--"-'S0'---11 
flr"-'ri"'g<ae.:ti,_,"on'-'-"J"'un-"c,ti,on_,_Bo=x,_,: ("-''MA=G::..:d,_,e'-"ta'-"ils::cslr__ _____ ._ ----- - _ ....... EA $2,950.00 ~ 

..,c:.:oo=cr-"e:..::la'-'S""Ii:r:...:..PF-"or:.:.m=lrn"'igo::<ac::.tion=O::::i:::tch:..:.._ ______ ·-·---------· -·- ___ ....:U=---!-----+--"S2:::8o:..O::.:O:..._-f---"-SO:.... 
Earth Irrigation Oilch/Speclal Otalnag_!! D}10_,_?:..!2P_ .... _ _ __ 1 __ ..::L:.:.F __ +----+-S"-1'-'4'-".oo=---t---~o __ ···- . _ 

Box Culvert (see Structure sheet~-------- -- -·-------I----"L""S'---I----'--+-"'S::::99::.:3:,:.8::.:99=. 00:.::....-f--'S=99_3,89!!_ _ 
Irrigation Structure with Gates EA $1,500.00 __ _g>_ ·-- ,_ 
Bridge< 100' (see Structure sh;~t) -------- LS $0.00 ·-··-~0 ·---

1
_ 

Bridge> 100'(seeStruc~.~~~~~-~-~~----- LS $0.00 SO. __ _ 
Guardrail without Appr~c;h-E_nd § .. ~.tigo LF $35.00 __ jQ_ _ __ _ 
Guardrail Approach En_d_ !?_e!:.t!O!!:l'l.~:·! ~OT Type EA S2.400.00 _ _§0 _ _ _ 

Median Fine Grading, Pre-~~nergen t._ ~0;§. ______ SQ YO 108,644 S19.10 _S!._9!_~.1_9q _ 

8' Masoorv Soundwall _ . _. _ - - ---- .. ____ ------1·--LF"'-- -+----+--"S""9-'-'t ·.::.00"----11-----S-~-----
Concrete SounctHall SQ YO $275.00 SO 

Subtotal S16,044.524 

Removal of Existing lmpwvemenls @ 2% _L.!''!'P _Sum r · $320,690.00 $320,890 

~.:1.~i~ti2f110emol>ilizatioo til 4% Lum~ ~m- ___ ..!._ __ ___ s~-"1 "-78,_1!.:..00""--+-"$64=1"-',7'-"8'-'-1- -i-- f 

Tra.~ ~l_rE! @_31!> ------- ---- ----+ -'L,_,u=mp,_,S,u=m 1 _ _ S4_8j,_~.Q0 __ 1 _ _,$4=8_,1,:::33::o6:..._+-f 

--r-
-· _ .. .§..l.JBTOTAL Construction $17.488,531 

~==================~~-=~:~--~---·=_-_·--·===========:==eon:::tin:g:~e:n:cv:========:====2=0..:.:'X-.===~~=s:~"----.4~~~=~7i -j = 
-- ·--·-------- ···- ---- +--T-0_T_AL+ ---+----+-S-20_ 9_8.62oo '"J·-

10/2/2008 
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- - - - -
Project Name: Perryville Pkwy 
Termini: Indian School to Jackrabb it 
Date: 

TYPE OF ROAD 

URBAN MINOR ARTERIAL OR LESS 

-

(27 m or 88.58' fo r 5 lanes & 2 sidewalks) 

URBAN MINOR ARTERIAL W/ BIKE LANES 
(28.8 m or 94.49' for Slanes, 2 B/L's & 2 SNV's) 

URBAN MAJOR ARTERIAL 
(31.8 m or 104.33' for 7 lanes & 2 SNV's) 

SPECIAL LOW VOLUME ROAD CONDITION" .. 
(16m or 52.49' for 2 lanes with shoulders) 

• Top surface area of box . 

- - - - - -
Structures 

BOX CULVERT COST CALCULATIONS 

BOX LENGTH (ft) BOX DESCRIPTION BOX WIDTH (ft) 

88.58 0 

94.49 0 

52.49 0 

.. Includes cost of standard wing walls and bridge barrier. For special construction review unit cost with MCDOT bridge section. 

•·• 16m box with approval only. Generally a non-section line, low volume location. 

BRIDGE COST CALCULATIONS 

- -
TOP SFC AREA* 

0 

0 

12581 

0 

TYPE OF ROAD BRIDGE LENGTH (ft) DESCRIPTI ON BRIDGE WIDTH (ft) TOP SFC AREA* 

URBAN MINOR ARTERIAL OR LESS 0 88.58 0 
(27 m or 88.58' for 5 lanes & 2 sidewalks ) 

URBAN MINOR ARTERIAL W/ BIKE LANES 0 94.49 0 
(28.8 m or 94.49' for 5 lanes , 2 B/L's & 2 SNV's) 

URBAN MAJOR ARTERIAL 0 104.33 0 
(31.8 m or 104.33' for 7 lanes & 2 SNV's) 

SPECIAL LOW VOLUME ROAD CONDITION'** 0 52.49 0 
(16m or 52.49' for 2 lanes with shoulders) 

·Top surface area of bridge. 

•• Cost includes bridge rail ings, barriers, approach slabs, piers, and other items used in bridge construction. 
Note: Show cost of channel excavation and other bridge site work on Road Construction Sheet. 

••• 16 m bridge with approval only. Generally a non-section line, low volume location. 

10/2/2008 

-
UNIT 

SQ FT 

SQ FT 

SQ FT 

SQ FT 

UNIT 

SQFT 

SQ FT 

SQ FT 

SQ FT 

-
COST** 

$79.00 

$79.00 

$79.00 

$52.00 

COST'* 

$107.00 

$107.00 

$107.00 

$79.00 

<100' Long 
>=100' Long 

- -
TOTAL COST 

$0 .00 

$0 .00 

$993,899.00 

so.oo 

$993,899.00 

TOTA L COST 

$0.00 

$0 .00 

$0.00 

$0.00 

-- --$0.00 
$0.00 

-



SUMMARY COST 

Project Name: Perryville Parkway 
Termini: Jackrabbit to Northern 
Date: 

2007 SUMMARY COST ESTIMATES (Current Dollars) 

COST CATEGORIES Factors No Build 

Construction $0 

Design (10% TO 15%) 12% $0 

Construction Management 15% $0 

Right-of-Way $0 

Utility Relocation $0 

Administration (8% TO 13%) 10% $0 

Total $0 

Alternative 1 

$18,741,600 

$2,249,000 

$2,811,200 

$12,700,000 

$1,000,000 

$1,874,200 

$39,376,000 

PRELIMINARY SUMMARY COST ESTIMATES (Adjusted for Inflation) 

Assumed Annual Inflation Rate = 2.90% 
Assumed Number of Years= 5 

Adjusted Construction Cost $0 $21,621 ,400 

Design $0 $2,594,600 

Construction Management $0 $3,243,200 

Right-of-Way $0 $14,651,400 

Utility Relocation $0 $1,153,700 

Administration $0 $2,162,200 

Adjusted Total $0 $45,426,500 

10/2/2008 

Alternative 2 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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Project Name: Perryville Parkway 
Termini: Jackrabbit to Northern 
Date: 

10/2/2008 

2006 CAR Construction Cost Worksheet 
Road Construction 



-

Project Name: Perryville Pkwy 
Termini : Jackrabbit to Northern 
Date: 

Structures 

BOX CULVERT COST CALCULATIONS 

TYPE OF ROAD BOX LENGTH (ft) BOX DESCRIPTION BOX WIDTH (ft) 

URBAN MINOR ARTERIAL OR LESS 88.58 0 
(27m or 88.58' for 51anes & 2 sidewalks} 

URBAN MINOR ARTERIAL W/ BIKE LANES 94.49 0 
(28.8 m or 94.49' for 5 lanes, 2 B/L's & 2 S/W's) 

URBAN MAJOR ARTERIAL 
(31.8 m or 104.33' for 7 lanes & 2 S/W's) 

SPECIAL LOW VOLUME ROAD CONDITION"** 52.49 0 
(16 m or 52.49' for 2 lanes with_st1oulders) __ 

- -

• Top surface area of box. 

•• Includes cost of standard wing walls and bridge barrier. For special construction review unit cost with MCDOT bridge section. 

•·· 16 m box with approval only. Generally a non-section line, low volume location. 

BRIDGE COST CALCULATIONS 

TYPE OF ROAD BRIDGE LENGTH (ft) DESCRJPTION BRIDGE WIDTH (ft) 

URBAN MINOR ARTERIAL OR LESS 0 88.58 
(27 m or 88.58' for 5_1anes & 2 sidewalks ) 

URBAN MINOR ARTERIAL W/ BIKE LANES 0 94.49 
(28.8 m or 94.49' for 51anes, 2 B/L's & 2 S/W's) 

URBAN MAJOR ARTERIAL 0 104.33 
(31.8 m or 104.33' for 7 lanes & 2 S/W's) 

SPECIAL LOW VOLUME ROAD CONDITION"** 0 52.49 
(16m or 52.49' for 21anes withshould_ers}_ 

• Top surface area of bridge. 

•• Cost includes bridge railings, barriers, approach slabs , piers, and other items used in bridge construction. 
Note: Show cost of channel excavation and other bridge site worK on Road Construction Sheet. 

·•· 16 m bridge with approval only. Generally a non-section line, low volume location. 

10/2/2008 

TOP SFC AREA* 

0 

0 

27800 

0 

TOP SFC AREA* 

0 

0 

0 

0 

- - - - - - - - - - - - -

UNIT 

saFT 

sa FT 

sa FT 

SQFT 

UNIT 

SOFT 

SQFT 

SQFT 

SQFT 

-

COST"'" 

$79.00 

$79 .00 

$79.00 

$52.00 

COST"'" 

5107.00 

$107.00 

$107.00 

$79.00 

<100' Long 
>=100' Long 

-

TOTAL COST 

$0.00 

$0.00 

$2,196,200.00 

so.oo 
~-~----

$2,196,200.00 

TOTAL COST 

$0 .00 

$0.00 

$0.00 

$0.00 

$0.00 
$0.00 

- - -
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SUMMARY COST 

Project Name: Perryville Parkway 
Termini: Northern to Peoria 
Date: 

2007 SUMMARY COST ESTIMATES (Current Dollars) 

COST CATEGORIES Factors No Build 

Construction $0 

Design (10% TO 15%) 12% $0 

Construction Management 15% $0 

Right-of-Way $0 

Utility Relocation $0 

Administration (8% TO 13%) 10% $0 

Total $0 

Alternative 1 

$16,448,100 

$1,973,800 

$2,467,200 

$7,280,000 

$1,000,000 

$1,644,800 

$30,813,900 

PRELIMINARY SUMMARY COST ESTIMATES (Adjusted for Inflation) 

Assumed Annual Inflation Rate = 2.90% 
Assumed Number of Years = 5 

Adjusted Construction Cost $0 $18,975,500 

Design $0 $2,277,100 

Construction Management $0 $2,846,300 

Right-of-Way $0 $8,398,600 

Utility Relocation $0 $1,153,700 

Administration $0 $1,897,500 

Adjusted Total $0 $35,548,700 

10/2/2008 

Alternative 2 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 



2006 CAR Construction Cost Worksheet 
Road Construction 

Project Name: Perryvi lle Parkway 
Termin i: Northern to Peoria 
Date: 

t0/2/2008 

~~~;;;;;~::rr~ ::;-;:;:..~ 
N.P.D.E.S. _ .. ·-- __ . _ ~~'!'.P_Sum 1 $8,600.00 ... . $8.~00 . _ 

Com~nity_ R~la_ti~_s ~~<!.~~- 1 $12,000.00 S12c~ .. 
Enginee~s Field Office Lump Sum 1 $36,000.00 $36,000 

Roadway Excavation .• ___ __ _ _ _ C YO ... -~c!?:OO $5.90 S380.550 

Borrow Excavation (if anticipated) 
Channel & Retention Basin Excavation 

Subgrade Preparation 

New Asp hall Concrete Pavement (see Pavem~n~ sheet) 

New Rubberized Asphalt Pavement (see Pavem_~!l l she~l) 

Asphall Rubber Overlay (see Pavement shee!)_ . . .. . 
Chip Seal on AC Pavement (see Pavemeni ~_EO_e_l) __ 

Double Chip Seal on Aggregate Base (see E.i'.'!:~~0 1_sb~el)_ 

r-~~~~-~1~~~----~S9~.50~·-~--1~S~1 .~24~4~.50~0~I-I 
,_-...:::....:..:=---+---- 1·- _?8._90 so 

as.667 ___ J L SO ~225.334 

---'"-'0..-'-"-- t---- l--·· g4.:_55 ~so=----11--; 
- =--'--"-- +--'as=,66.::c7c..._ I----"-'S2'!_._95 _j2,162.34 2 

--=-=:....:...:=---t----- l -·-'$5'-"'.~!;- __ . __ _,S..::.O __ u--; 
-1-------'"-'0..-'-"--t--- ___ S1 .95 _ -----=cso=----n- -1 
r--="-'-'::.....~------ --· $3.80 -· so 

Pavement Sawcul f--=-'-=='-'=="---------·---- - - ----+---=--1-- $1.26 so 
Conoele Single Curb 

Removal of Existing Improvements @1..~. 

/Jobilizalion!Demobilization @ 4% 

T_@ffiC Control @ 3% 

~---

$8 .80 so 

$2.18 so 

Subtotal $12.575,005 

------+-'L::.:u::.:m=..;pS"'u"'m"-f---'---t-'$_251 .~,90- $251,500 

_ _ _ . . -----I--'L"'u"'m"-"PS,um"'--+---'--+$50=""3,'-"000=·09 __ --~03=,000:=...-tl--l 
__ Lurne_Sum $377,250.00 __ 'fl_7_7,_250 __ 

I - --t------1-----· -· ... ·-

SUBTOTAL Construction S13,706.75S __ I-· 
------------!-----+- ... .. --!------!------+-
-----------+--=Co=n.:::tin=gre"-nc::I.fy ___ _ . _ ______ 2:;0:..:'X..::.• --t--"-S2::.:•.:...74.:...1:.c.3::.:5:..:1----11-

- . - - - --- ---+-----
TOTAL S1 6 448 100 
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- - - - -
Project Name: Perryville Pkwy 
Termin i: Northern to Peoria 
Date: 

TYPE OF ROAD 

URBAN MINOR ARTERIAL OR LESS 

-

(27m or 88.58' for 51anes & 2 sidewalks) 

URBAN MINOR ARTERIAL W/ BIKE LANES 
(28.8 m or 94.49' for 5 lanes, 2 B/L's & 2 SN.J's) 

URBAN MAJOR ARTERIAL 
(31 .8 m or 1 04.33' for 7 lanes & 2 SN.J's) 

SPECIAL LOW VOLUME ROAD CONDITION••• 
(16m or 52.49' for 2 lanes with shoulders) 

• Top surface area of box . 

- - - - - -
Structures 

BOX CULVERT COST CALCULATIONS 

BOX LENGTH (ft) BOX DESCRIPTION BOX WIDTH (ft) 

88.58 0 

94.49 0 

52.49 0 

---- ·----

.. Includes cost of standard wing walls and bridge barrier. For special cons truction review unit cost with MCDOT bridge section. 

••• 16m box with approval only. Generally a non-section line, low volume location. 

BRIDGE COST CALCULATIONS 

- -
TOP SFC AREA• 

0 

0 

15685 

0 

TYPE OF ROAD BRIDGE LENGTH (ft) DESCRIPTION BRIDGE WIDTH (ft) TOP SFC AREA* 

URBAN MINOR ARTERIAL OR LESS 0 88.58 0 
(27 m or 88.58' for 5 lanes & 2 sidewalks ) 

URBAN MINOR ARTERIAL W/ BIKE LANES 0 94.49 0 
(28.8 m or 94.49' for 5 lanes, 2 B/L's & 2 SN.J's) 

URBAN MAJOR ARTERIAL 0 18100 
(31 .8 m or 104.33' for 7 lanes & 2 SN.J's) 

SPECIAL LOW VOLUME ROAD CONDITION" .. 0 52.49 0 
(16m or 52.49' for 2 lanes with shoulders) 

• Top surface area of bridge. 

•• Cost includes bridge railings, barriers, approach slabs, piers, and other items used in bridge construction. 
Note: Show cost of channel excavation and other bridge site work on Road Construction Sheet. 

••· 16m bridge with approval only. Generally a non-section line, low volume location. 

10/2/2008 

- - - - -
UNIT COST"" TOTAL COST 

SQ FT $79.00 $0.00 

SQFT $79 .00 $0.00 

SQFT $79.00 $1,239,115.00 

SQ FT $52.00 $0 .00 

$1 ,239,115.00 

UNIT COST .. TOTAL COST 

SQFT $107.00 $0.00 

SQFT $107.00 $0.00 

SQFT $107.00 $1,936,700.00 

SQFT $79.00 $0.00 

<100' Long $1,936,700.00 
>=100' Long $0.00 



SUMMARY COST 

Project Name: Perryville Parkway 
Termini: Peor ia to Waddell 
Date: 

2007 SUMMARY COST ESTIMATES (Current Dollars) 

COST CA TEGORIES Factors No Build 

Construction $0 

Design (10% TO 15%) 12% $0 

Construction Management 15% $0 

Right-of-Way $0 

Utility Relocation $0 

Administration (8% TO 13%) 10% $0 

To tal $0 

Alternative 1 

$25,312,800 

$3,037,500 

$3,796,900 

$11 ,440,000 

$1,000,000 

$2,531,300 

$47,118,500 

PRELIMINARY SUMMARY COST ESTIMATES (Adjusted for Inflation} 

Assumed Annual Inflation Rate= 2.90% 
Assumed Number of Years= 5 

Adjusted Construction Cost $0 $29,202,300 

Design $0 $3,504,200 

Construction Management $0 $4,380,300 

Right-of-Way $0 $13,197,800 

Utility Relocation $0 $1,153,700 

Administration $0 $2,920,300 

Adjusted Total $0 $54,358,600 

10/2/2008 

Alternative 2 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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Project Name: Perryville Parkway 
Termini : Peoria to Waddell 
Date: 

t D/2/2008 

2006 CAR Construction Cost Worksheet 
Road Construction 
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Project Name : Perryvil le Pkwy 
Termin i: Peoria to Waddell 
Date : 

TYPE OF ROAD 

URBAN MINOR ARTERIAL OR LESS 
(27m or 88.58' for 5 lanes & 2 sidewalks) 

URBAN MINOR ARTERIAL W/ BIKE LANES 
(28.8 m or 94.49' for 5 lanes. 2 B/L's & 2 SNI/'s) 

URBAN MAJOR ARTERIAL 
(31.8 m or 104.33' for 7 lanes & 2 S/W's) 

SPECIAL LOW VOLUME ROAD CONDITION ... 
_(_1~m 9r 52.49' for 2 lanes with_sll~dersL_ 

• Top surface area of box. 

Structures 

BOX CULVERT COST CALCULATIONS 

BOX LENGTH (ft) BOX DESCRI PTION BOX WIDTH (ft) 

88.58 0 

94.49 0 

52.49 0 

---- -~---- - - - - --

•• Includes cost of standard wing walls and bridge barrier. For special construction review unit cost with MCDOT bridge section. 

••• 16 m box with approval only. Generally a non-section line, low volume location. 

BRIDGE COST CALCULATIONS 

TOP SFC AREA* 

0 

0 

47308 

0 

-----

TYPE OF ROAD BRIDGE LENGTH (ft) DESCRIPTION BRIDGE W IDTH (ft) TOP SFC AREA* 

URBAN MINOR ARTERIAL OR LESS 0 88.58 0 
(27 m or 88.58' for 5 lanes & 2 sidewalks ) 

URBAN MINOR ARTERIAL W/ BIKE LANES 0 94.49 0 
(28.8 m or 94.49' for 5 lanes. 2 B/L's & 2 SNI/'s) 

URBAN MAJOR ARTERIAL 0 13640 

(31 .8 m or 1 04.33' for 7 lanes & 2 S/W's) 

SPECIAL LOW VOLUME ROAD CONDITION' .. 0 52.49 0 
(16m or 52.49' for 2 lanes with shoulders) 

·Top surface area of bridge. 

•• Cost includes bridge ra ilings, barriers. approach slabs. piers. and other items used in bridge construction. 
Note: Show cost of channel excavation and other bridge site work on Road Construction Sheet. 

... 16m bridge with approval only. Generally a non-section line, low volume location. 

10/2/2008 - - - - - - - - - - - - -

UNIT cosT- TOTAL COST 

sa FT $79 .00 $0 .00 

SOFT $79.00 $0 .00 

sa FT $79.00 $3,737.332.00 

SOFT $52.00 $0.00 

--- ----- --

$3,737 ,332.00 

UNIT cosr- TOTAL COST 

sa FT $107.00 $0.00 

SOFT $107.00 $0.00 

sa FT $107.00 $1,459,480.00 

SOFT $79.00 $0 .00 

<100' Long $1.459,480.00 
>=100' Long $0.00 

- - - - -



,--------- - --- -
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SUMMARY COST 

Project Name: Perryville Parkway 
Termini: Waddell to Bell 
Date: 

2007 SUMMARY COST ESTIMATES (Current Dollars) 

COST CA TEGOR/ES Factors No Build 

Construction $0 

Design (10% TO 15%) 12% $0 

Construction Management 15% $0 

Right-of-Way $0 

Utility Relocation $0 

Administration (8% TO 13%) 10% $0 

Total $0 

Alternative 1 

$15,417,100 

$1,850,100 

$2,312,600 

$7,520,000 

$1,000,000 

$1,541,700 

$29,641 ,500 

PRELIMINARY SUMMARY COST ESTIMATES (Adjusted for Inflation) 

Assumed Annual Inflation Rate = 2.90% 
Assumed Number of Years = 5 

Adjusted Construction Cost $0 $17,786,100 

Design $0 $2,134,400 

Construction Management $0 $2,667,900 

Right-of-Way $0 $8,675,500 

Utility Relocation $0 $1,153,700 

Administration $0 $1,778,600 

Adjusted Total $0 $34,196,200 

10/2/2008 

Alternative 2 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 



2006 CAR Construction Cost Worksheet 
Road Construction 

Project Name: Perryville Parkway 
Termini : Waddell to Bell 
Date: 

N .P.D.E .S~ - --·- _ Lum~_~.!!!_ _ I-- S8,600.00 $8 600 
Community Relation~--- - Alleman~-- __ _!_ $12,000.00 __ S12,000 
Enginee~s Reid Office Lump Sum ____ _!__ $36,000.00 _ 536,0QQ__ !--

Roadway Excavation _______ .. _ C YO ?§L60_0 $5.90 5392,~~---

~rrow Excavation (if anticlpat~J.. C YD 13~.300 $9.50 $1,285,350 . 
Channel & Retention Basin Excaval!_on C YD 58.00 SO 

S_u_~rade Preparation SQ YO 92.~44 S2.60 S240,354 

N~w Asphalt Conuete Pavement (see Pavem~~t ~heetL.__ SQ YO 524.65 SO 

~~~Rubberized Asphalt Pavement (s~e Pavem~~-t sheen SQ YO 92,444 _S24.95 S2.306,478 
~hall Rubber Overlay (see Pavement.~heetl __ __ SQ YO $5.95 SO 

Chip Seal on AC Pavement (see Pav~en\ sf1~et) SQ YO S 1.95 SO 

Double Chip Seat on Aggregate B~,!i _ll (s~e -~aC~_ementsheell SQ YO 53.80 SO 

Pavement Sawcut LF $1.26 so 
Cone<eto Single Curb LF 58.80 so 
Cone<ale Curb & Gutter LF 38,144 $11 .30 S431,027 !-
Concrete Sidewalk Ramo Std Det 23 1, Type "A" EA 12 51.850.00 _ g£,_2QQ.___ 1--

Concrele Sidewalk Std Oat 230 SQ YO__ 12,533 $39.00 ___ -~88~,7'-"8:!..7-~-l 

Concrete Driveway with 5' Wings Sid Det 250 SQ XQ.. 722 $50.00 ________ $36=,_,1::<.00"---8---l 

Traffic Signing ~2"'tri-"'p"'in"'g'---=2,_,ia,n.:.::e:::s ___________ i-----'I,_~ --+----+-S~2:o.18 _ __:;S0~--!1--l 
Traffic Signing_ & Sl!!J:!!ng- 5 lanes LF $4.07 so 
Traffic Sign_!!!g & Striping - 7 lanes __ _ LF 9,400 S4.~ $42 300 

Traffic Signal, Fulllnlersectioo __ §A 4.0 S280.0l?:_Q,~-- S1,120,000 
$274,292 If!!~rconnect!Traffic Signals LF 18,8~ _ 1.14'-'.5"'9'---+---'=== --JI-
537,200 T~~!.fl_t;_Signal, Future "Box-In" EA 4 _ S~Q0,00~-+--'~~~-1--f 
$132,300 ~~£~!.~sin --- I----'=E"'A'---1------'63~-1- _ S_2. 1_0Q,OO.,__-+---"-!::<.!:=~+--I 

so ~.ep_e!_ __ _____________ ... .... _ ___ ________ _,EA,_,__+ - - - -+--"53=.3f!O.oo ·-1-- --""'--- -11--l 
l-'o:::..L:I)'\'v:..:e:::.II ___ _______________ 

1 
_ _ ..=EA S26,ooo_.go __ so 

Storm Drain System __ (retention basin ootionl Mile 0.0 S700,000.0Q _ so 
18" CMP and smaller LF S65.00 so -so 24" CMP LF ---1---'S'-"9-'-'1.-"00"--1----'~--fi-

so 30" CMP LF 1 _ _,S'-'1_,_1:e:6-::c00::.._-+----'""---
so 38" CMP LF ___,S!..!1.:!30~-~oo!........+-.....:t~--~--
so 48"CMP LF -"Se!:16~9~.0:!:0c_+-~!........--i-
so t8" & 24' RGRCP, Class Ill LF ___,S~7::!.9.~00,__-If--=----11--- l 

$1,537,500 30" & 36" RGRCP, Class Il l LF 12.5.0Q ·- .. _S'-'1"'23"'."'00"-+-==-'--""""---11--
42' & 48" RGRCP. Class Ill LF S168.00 so 
54" & 60" RGRCP, Class Ill LF 5269.00 so 
54" & 60" Storm Dralnllrrloation Manhole ---------1-----'EA=--I- - - 53 900.00 

Headwan (MAG details) -------------------1----=EA=--- I--- __ 1_.:!:53~.~250~.oo~+-.....:t~--n --
lrrigatioo Junction Box (M-"!G d~~-i~i;}"----------l---'EA::'2...__ $2,950.00 

so 
so 

so 
Concrete Slip Form lrriQ_a!_O!!..Qil . .,chc_ _________ -+----'L::_:F_ $28.00 so 
Earth Irrigation Ditch/S~~I D""r"'a,ino:.a9;c8'-'D:e:ie.::IC::.:hc.:, 6'"-'-T-"op"------- l-- LF $14.00 - ~<?_ --- _ 
Box Culvert (see S!ru~l)!re sheet) .~§ ____ - l -----''---i-'S~2~.0:!.7~6..:, 9c:10~.~oo~ 1~S2,q?,?"~!.O_ I---

!Irrigation Slructur~wilhGates ____ !24_ $1 ,500.00 _ __ jQ ____ I---

~e < 11?Q:Jse_~§.lructu re sheet) -----~S $0.00 . ----~2·--1--
Bridge > 11?Q: _(~ee S_!':':'cture sheet) LS so.oo . __ __ _gl·--3--1 
Guardrail v.ilt:!~L~eeroach End Section LF $35.00 __ _;S~O~---ll----1 

Guardra~A~_c_f!_~nd Section, NewADOT Type ___ ~ $2.400.00 _____ ?,Q ___ !--

Media n Fine_g~_di_ng_,_ ~re-emergenl & D.G. SQ)'O_ 68,400 $19.10 -~-?00._!49 __ 
8' Masonry Soundwal~- __ ------------- ---~~--- $91.00 SO 
Concrete Scundwan SQ YO 5275.00 SO 

Subtotal $11,786,778 

Removal of Existing lmp<ovements @_~}{> --------+---'=L"'-um"-'n"'-'=pS'-"u"-m'-l- - 1 $235 736.00 S235,736 
~!Qb!liza tiOiliDemobilization@ 4% Lump Sum _S4[!,_17_!.o_O~ Ic--.:!:S4:-c7'...!1'L4!.!7.!.1_-II----I 

T.f<lf!iC_ c;ontJ:ol@ 3% I-~Lu,:-mOCJno~S~u~m~+--~--I --'S-.=353,~03,00 5353,603 

!----------------------- -------+----+------+-------- 1-
-~----l------+------ l-

- _ _______ ....:::S=UBTOTAL Construction $12,847 '~-- . _ 

·------------~1-----~~T~-O~TnAcL --~~~~~: ~ ~~~~20~o/.~,~~~~~$:2:,5~6~9.~5~1-8~- f-.· 

S15 417100 

101212008 
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- - - - - - - - - - - - - -
Project Name: Perryvilla Pkwy 
Termin i: Waddell to Bell 
Date: 

Structures 

BOX CULVERT COST CALCULATIONS 

TYPE OF ROAD BOX LENGTH (ft) BOX DESCRIPTION BOX WIDTH (ft) 

URBAN MINOR ARTERIAL OR LESS 88.58 0 
(27 m or 88.58' for 5 lanes & 2 sidewalks) 

URBAN MINOR ARTERIAL W/ BIKE LANES 94.49 0 
(28.8 m or 94.49' for 5 lanes, 2 B/L's & 2 SfiN's) 

URBAN MAJOR ARTERIAL 
(31.8 m or 1 04.33' for 7 lanes & 2 Sf\N's) 

SPECIAL LOW VOLUME ROAD CONDITION'** 52.49 0 
(16m or 52.49' for 2 lanes with shoulders) 

• Top surface area of box. 

•• Includes cost of standard wing walls and bridge barrier. For special construction review unit cost with MCDOT bridge section. 

••• 16 m box with approval only. General ly a non-section line, low volume location. 

BRIDGE COST CALCULATIONS 

TYPE OF ROAD BRIDGE LENGTH (ft) DESCRIPTION BRIDGE WIDTH (ft) 

URBAN MINOR ARTERIAL OR LESS 0 88.58 
(27 m or 88.58' for 5 lanes & 2 sidewalks ) 

URBAN MINOR ARTERIAL W/ BIKE LANES 0 94.49 
(28.8 m or 94.49' for 5lanes. 2 B/L's & 2 SfiN's) 

URBAN MAJOR ARTERIAL 0 
(31 .8 m or 104.33' for ? lanes & 2 Sf\N's) 

SPECIAL LOW VOLUME ROAD CONDITION'*• 0 52.49 
(16m or 52.49' for 21anes with shoulders) 

• Top surface area of bridge. 

··Cost includes bridge rail ings, barriers, approach slabs, piers, and other items used in bridge construction. 
Note: Show cost of channel excavation and other bridge site work on Road Construction Sheet. 

••• 16 m bridge with approval only. Generally a non-section line, low volume location. 

10/212008 

TOP SFC AREA• 

0 

0 

26290 

0 

TOP SFC AREA• 

0 

0 

0 

0 

-
UNIT 

SQFT 

SQ FT 
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SQ FT 

UNIT 

SQ FT 

SQFT 

SQFT 

SQFT 

-
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$79.00 

$79.00 

$79.00 

S52.00 

cosrww 

$107.00 

$ 107.00 

$107.00 

$79.00 

<100'Long 
>=100'Long 

- -
TOTAL COST 

$0.00 

$0 .00 

$2,076,910.00 

$0.00 

$2,076,910.00 

TOTAL COST 

$0.00 
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DMJM HARRIS 1-' £COl·! 

JACKRABBIT TRAIL ACCESS CONTROL AND CORRIDOR IMPROVEMENT 
STUDY: 1-10 TO BELL ROAD 
MCDOT Contract No. 2006-025, 

Work Order No. TTOOS 

MEETING MINUTES 

Date: January 19, 2007 

To: Cheryl Toy, Project Manager, MCDOT 

From: Karnrny Horne , Project Manager, DMJM Harris 

Re: Jackrabbit Trail Access Control and CIS 

Subject: January 11, 2007 Stakeholder Meeting-Utilities 

Attendees: See attached list 

The fol lowing meeting notes set forth our understanding of the discussions and decisions made at th is 
meeting. If you have any questions, additions or comments, please contact the author immediately. If we 
do not hear from you within 10 days, we will assume that our understandings are the same. We are 
proceeding based upon the contents of these meeting notes. 

Following a round of introductions of the meeting attendees, Cheryl Toy gave an overview of the 
project and its purpose. 

APS-Pau/ Richards 

Paul Richards informed the group that Arizona Public Service (APS) has two ongoing projects in 
the vicinity of the Jackrabbit Trail project corridor-West Valley North and West Valley South 
Power Line and Substation Projects. The West Valley North Project runs north from the Olive 
Avenue-303 intersection to Cactus Road and then west to one half-mile east of the Jackrabbit 
Trail/195th Avenue al ignment. It continues north to Beardsley Road and then to the Northwest 
Reg ional Landfill site . Thus, within the project corrido r, the t ransmission line will run parallel to 
the Jackrabbit Trail alignment between Cactus and Bell roads. The planned line crosses the 
McMicken Dam Corridor with power lines over the dam and towers in the right-of-way. This 
project is in the design stage right now and in the process of acqu iring right-of-way. With a 
service year for 2009, the construction for this project will begin in the middle of 2008. 
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The West Valley South Power Line and Substation Project consists of a 230kV transmission line 
along Perryvi lle alignment between Broadway and Indian School Roads. The line then 
continues along Indian School Road for a mile and a quarter before turning east along Cotton 
Lane alignment. It turns further east along Loop 303 at Bethany Home Road and continues 
north until Olive Avenue. The construction for this line is scheduled to start in January 2007 and 
should be completed by June 2007. This project will tie in with the existing 69 kV transmission 
line along McDowell Road. 

FCDMC-Larry Lambert and Valerie Swick 

Larry Lambert and Valerie Swick gave an overview of the FCDMC projects in and around the 
Jackrabbit Project corridor. The Wittmann Area Drainage Master Plan covers the area north of 
the McMicken Dam until the Hieroglyphic Mountains within the Trilby Watershed. Currently , 
alternatives for regional drainage and McMicken Dam are being explored as part of this study. 
Kelli Sertich is the Project Manager and should be contacted for more information on this ADMP 
and the McMicken Dam Project. Javier Guana, Andes Engineering, mentioned that it might be 
possible to get some preliminary information about the project by summer 2007. 

Larry Lambert walked the attendees through the second main FCDMC project in the area-the 
Loop 303 Corridor/ White Tanks Area Drainage Master Plan . The entire area south of the 
Wittmann project lies within the boundaries of the completed White Tanks ADMP, and specific 
projects are now being implemented as part of the ADMP. The following are the specific 
projects: 

1. FRS#3 North Inlet Channel Project 

This project includes two channels both east and west of the Beardsley Canal between 
Northern and Olive Avenues. The existing channel does not have enough RNV for 
channeling flow into FRS #3. The northern structure of the North Inlet Channel is to be 
completed by June 2007. Bobby Ohler serves as the PM on this project with Kirkham 
Michael as the consultants . Since all of the channels are natural and unlined, the 
FCDMC has been working in coordination with Zanjero Trails community to incorporate 
their plans as well. 

2. The southern portion of North Inlet Channel which extends from Northern Avenue to 
FRS #3 will be combined with the final phase of FRS #3 and the construction will begin 
in 2009. 

3. Improvements to FRS #3 

Larry Lambert serves as the PM on this project. This project has two phases of which 
Phase I is under construction and will be completed by 2007 . Phase II will be completed 
by the end of calendar year 2008. URS is serving as the consultant on this project. 

4. White Tanks #4 Project 

This project extends from Bethany Home Road to FRS #4, north of Van Buren Road . 
There are three sub-parts to this project: 

i. Channel between FRS #3 and 4 
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Attendees 

Cheryl Toy, MCDOT 
Robert Sachs, FCDMC 
Linda Sciarra, Maricopa County Public Works 
Valerie Swick, FCDMC 
Larry Lambert, FCDMC 
Paul Richards, APS 
A. Frances Ackerman, Gannet Fleming 
Javier Guana, Andes Engineering/ DMJM Harris 
Kammy Horne, DMJM Harris 
Jackie Pfeiffer, DMJM Harris 
Stephen Luk, DMJM Harris 
Rodney Bragg, DMJM Harris 
Greg Jacoby, DMJM Harris 
Mansi Sachdev, DMJM Harris 
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Currently, two alternatives are being explored for this project. There are 
significant problems for RM/ between Bethany Home Road and Indian School 
Road . FCDMC has acquired RM/ between Indian School and 1-10. Both of the 
alternatives propose handling of the base flow from FRS #3 and carrying it over 
to FRS #4. Main factors under consideration are RJW and associated cost. An 
IPR is being held at FCDMC on February 6, 2007 to discuss these issues. 

FRS #3 is going to remain a dam and Larry Lambert should be contacted for 
more information on any FCDMC project between Northern and Southern 
Avenues. Valerie Swick should be copied on any correspondence as well. 

Larry Lambert discussed certain critical issues with the McMicken Dam and the 
FRS #3. He informed the group that FRS #3 is located in a fissure risk zone with 
the emergency spillway located on the Jackrabbit Trail section line. Since the 
dam also lies in a fissure risk zone, the option of placing the alignment on the 
Jackrabbit section line will lead to further complications. 

Valerie Swick mentioned that she had surveyed the corridor recently between 
Camelback and Missouri roads and the actual corridor is built on the east side of 
the section line. Thus, the end of the pavement on Jackrabbit Trail is the actual 
section line. 

ii. Improvements to FRS #4- this project is still in the planning stage 

iii. Outlet Channel to Gila River- this project is still in the planning stage 

Larry Lambert mentioned that the research conducted for the ADMPs will be documented at 
the FCDMC Library. He also apprised the members that some cultural sites are present east 
of the Beardsley Canal , between Olive and Northern Avenues. 

Kammy Horne encouraged members to discuss other issues pertaining to their agency's 
utilities and the project corridor. Paul Richards offered to provide the preliminary engineering 
and construction drawings on West Valley South and West valley North Power Line and 
Substation Projects in PDF format. He suggested that Bobby Ohler should be contacted for 
more information on the low voltage line. 

Paul Richards also brought to attendees' notice that the State Power Line Siting 
Commission had conducted an environmental review for both these power line projects. 
Some species and habitats were found near the White Tanks Mountains. In addition to this, 
property ownership has changed several times in the West Valley North project area and the 
application made to the Siting Commission has these issues outlined in it. The Arizona 
Corporation Commission can be contacted to obtain a copy of the application and he would 
be happy to provide the case numbers for these projects. 

Larry Lambert emphasized that the Jackrabbit Trail Project should work in coordination with 
the Maricopa County Trail System and Chris Coover should be consulted for the same. The 
corridor between McMicken Dam, FRS #3 and 4 is part of the Trail System Master Plan for 
Maricopa County. 
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DMJM HARRIS P ECf ·lv1 

JACKRABBIT TRAIL ACCESS CONTROL AND CORRIDOR IMPROVEMENT 
STUDY: 1-10 TO BELL ROAD 
MCDOT Contract No. 2006-025, 

Work Order No. TT005 

MEETING MINUTES 

Date: January Jl, 2007 

To: Cheryl Toy, Project Manager, MCDOT 

From: Kammy Horne, Project Manager, DMJM Harris 

Re: Jackrabbit Trail Access Control and CIS 

Subject: January 17, 2007 Stakeholder Meeting-City of Surprise 

Attendees: See attached list 

The following meeting notes set forth our understand ing of the discussions and decisions made at this 
meeting. If you have any questions, additions or comments, please contact the author immediately. If we 
do not hear from you within 10 days, we will assume that our understandings are the same. We are 
proceeding based upon the contents of these meeting notes. 

Following a round of introductions of the meeting attendees, Cheryl Toy gave an overview of the 
project and its purpose. Kammy Horne continued with an overview of the handouts. Kammy 
made a request to Randy Overmyer for the APS environmental study report. Randy reported 
that Randall Simpson from URS is the Project Manager on the study, and he (Randy) could try 
to get a hold of the GIS data for the northwest area. The Arizona Corporation Commission 
(ACC) has approved the corridor. An APS line runs on a 120' easement on the alignment north 
of Cactus to facilitate maintenance and construction . The Arizona State Land Department 
(ASLO) did not wish their holding to be bisected by the power line so they supported an 
alignment half mile to the east of 191 st Avenue, one mile west of the Loop 303. The Surprise 
Parkway is 240-foot wide with a 60-foot median . There have been discussions with APS to run 
their line through the center of the median taking care of siting and vision related issues. The 
preferred alignment for the North West Valley transmission line runs north from Olive Avenue-
303 intersection to Cactus Road and then west to one half-mile east of the Jackrabbit Trail/195 th 
Avenue alignment. It continues north to Beardsley Road and then to the Northwest Regional 
Landfill site. It then goes west paralleling the existing 500 kV power line corridor till 243rd avenue 
and then jogs north towards the CAP. 



Randy Overmyer informed that an engineering design review is on its way to decide the spacing 
of poles in the median so that it does not come in the way of traffic operations. John McNamara 
inquired if the EIS was available to gather some background information on the project and if 
any other transmission lines were planned . Randy Overmyer offered to provide Mike Dewitt's 
contact number to John McNamara to get more information about APS' plans in that corridor. 
He informed the attendees that Jackrabbit is designated as a parkway north of Peoria Avenue in 
the City of Surprise Transportation Plan as wel l. Randy Overmyer also expressed that the City 
of Surprise would be amenable if Jackrabbit Trail follows the same route as the APS line and 
jogs from 1951h alignment to 191 51 as a possible alignment alternative. West of the Loop 303, if 
Peoria and Bell were taken as screen lines, in the absence of Jackrabbit Trail with only 303 and 
the other arterials, Dysart Road would be 140,000 over capacity in 2030 . Prasada is bringing in 
approximately 10 mil lion square feet of retail use and the segment values on the intersections 
around the development are in the 40-70,000 range. Prasada will have about 5000-6000 
homes, a medical complex, a shopping mall and an auto mall with over 29 dealers. 

Randy Overmyer explained that the screen line concept will help to accommodate the intense 
traffic, provide relief to Loop 303 in the design year and take in the volume coming in from 
Buckeye. Jackrabbit Trail will be able to distribute that traffic with access on Greenway, Waddell 
and other mile roads. 

Kammy Horne requested Randy Overmyer to provide contact information of the developers 
within the jurisdiction of the City of Surprise and relevant to the project corridor. She also 
requested for information on the development status, GIS information on these, any updates to 
the City of Surprise General Plan and the Transportation Plan. Randy Overmyer informed that 
there were minimal changes in the area . He informed that a rural subdivision, Waddell 
Hacienda, north of Waddell Road, between Citrus Road and the canal, is a county island and 
the residents were extremely aggrieved when Prasada came in. Waddell Road was upgraded to 
a major arterial. However, it was changed to a minor arterial west of Citrus after insistence from 
Waddell Hacienda. It is classified as a principal arterial according to the county. 

Randy Overmyer explained that the City of Surprise is working on a regional Roadway Impact 
fee and is currently being revised to present it to the counci l. This fee would be in the order of 
$5 ,300 per unit to fund all regional transportation facilities within the City of Surprise, but would 
not include arterials. If approved , th is will be the only transportation impact fee and will be 
targeted towards special projects that have regional significance. Bob Maki informed that 
currently there are other impact fees which go to the public works but none for transportation 
specifically. He also brought to light that the City of Surprise has periodical interactions with 
MCDOT and one of the major concerns was the future of Peoria Avenue from the Jackrabbit 
Trail area to Dysart Road regarding right-of-way needs. Currently it is extremely difficult to get to 
Loop 303 from Citrus Road on Peoria Avenue. Bob Woodring at MCDOT is looking at all the 
other roadways for similar situations where it is difficult to get RIW from property owners. 

Randy Overmyer pointed out that a piece of land between Northern and Peoria Avenues, from 
Perryville Road to the White Tanks Mountains falls under no planning jurisdiction. City of 
Surprise had expressed interest to Zanjero Trails to annex this land. Currently, in the Zanjero 
Trails plan, Perryville Road ends at Sweetwater, half mile between Cactus and Waddell roads. 

John McNamara inquired if any possible alternative was suggested . Randy Overmyer 
emphasized the importance of coordination with the Flood Control District. Cheryl Toy informed 
that the project team was in touch with Larry Lambert and his team at the Flood Control District. 
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Kammy Horne inquired about a point of contact at Waddell Hacienda. Vineetha Kartha told that 
she was the single point of contact with the development. Dan Marum suggested that it would 
be best to contact them through the City of Surprise. Vineetha Kartha offered to initiate the 
contact process. 

Dan Marum emphasized that this study will retain the integrity of the network and this is the 
message that should be sent out to all the stakeholders. The message to the public should 
stress that effort is being made to bridge the gap between MAG and county corridor studies and 
that the two initiatives are consistent with each other. Dan Marum also offered to look into the 
functional classifications of the county and the city, and test them for consistency. 

Randy Overmyer explained that there were drainage issues in the area north of Greenway 
Road. In addition, the Northwest Regional Landfill site is also present south of the Deer Valley 
Road and 195\h Avenue intersection. This landfill site would probably have a life span of at least 
ten years from now. Dan Marum expressed his concerns that it would be difficult to get a 200 
feet R/VIJ for Jackrabbit Trail as it is expensive to relocate property. 

Kammy Horne discussed the possible dates for a Project Advisory Committee (PAC) meeting 
and the first Public Involvement Meeting. She also discussed the mechanism to bring in 
Hassayampa Roadway Framework Study to these meetings. John McNamara emphasized the 
importance of explaining the relationship between the two studies. He explained that 
Hassayampa was an area wide transportation study from a 50,000-foot level looking at a build 
out stage in 2050 and Jackrabbit Trail was a corridor study. Both these studies have an 
understanding that the Hassayampa Roadway Framework Study would end well in advance 
with its recommendations. Randy Overmyer suggested that the key milestones from the 
Hassayampa study should be reflected on the Jackrabbit project schedule. John McNamara 
emphasized again that there should be an understanding that Hassayampa is not driving the 
Jackrabbit Trail Corridor Study. The research done for Jackrabbit Trail Corridor Study could 
determine the location of the corridor in the Hassayampa study. Randy Overmyer also brought 
to notice that Jackrabbit Trail has been designated as a parkway since December 2005. 

Kammy Horne inquired if the second PAC meeting could be held at Surprise. Cheryl Toy offered 
to contact either Vineetha Kartha or randy ov·ermyer to organize this. 
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Attendees 

Cheryl Toy, MCDOT 
Randal Overmyer, City of Surprise 
Bob Maki, City of Surprise 
Vineetha Kartha, City of Surprise 
John McNamara, DMJM Harris 
Kammy Horne, DMJ M Harris 
Dan Marum, Wilson and Co./DMJM Harris 
Mansi Sachdev, DMJM Harris 
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Name 

DMJM HARRIS AECOM 

Jackrabbit Trail Access Control and Corridor Improvement Study 
lnterstate-1 0 to Bell Road 

STAKEHOLDER MEETINGS 
City of Surprise 

Thursday, January 17, 2006 
9:00a.m. to 10:00 a.m. 

City of Surprise, 12425 W. Bell Road, Suite Oa100 

SIGN-IN SHEET 

E-Mail Phone No. 
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Jackrabbit Trail Meeting Minutes 
MCDOT Yavapai Conference Room 
January 18, 2007@ 2:30PM 
Meeting with Beautiful Arizona Estates 

Attendees: 
Cheryl Toy, MCDOT 
Kammy Horne, DMJM Harris 
Mansi Sachdev, DMJM Harris 
Jean Gray Huerta, Beautiful Arizona Estates 
Sue Clover, Beautiful Arizona Estates 
John Lynch, Beautiful Arizona Estates/Western Power Association 

BAE residents inquired about MCDOT's public participation process, specifically the 
review of comment cards. Cheryl explained that all comment cards, letters/ e-mails and 
summarized conversations were retained and copies appeared in the appendix of the 
final report. Cheryl agreed to ask Roberta to also respond to this question. 

BAE residents have several major concerns: 
o Neighborhood access 
o Flooding along Medlock 
o Areas below grade? 
o A left-turn lane at Medlock 
o Median/signal installation 
o Access control? Ingress/egress? 
o Equestrians 
o Lighting, request low-level, environmentally friendly lighting. Do not want light 

pollution to prevent star visibility 
e There are approximately 290 lots in BAE 
o BAE has no HOA 
o Look beyond the 300' radius requirement for public participation 
e Inclusion of other subdivisions: Litchfield Heights, Meddlebrook Arizona 
o Plant/animal habitat preservation 
e Do not want a kV line at Jackrabbit Road & Thomas Road 
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Name 

DMJM HARRIS AECOM 

Jackrabbit Trail Access Control and Corridor Improvement Study 
lnterstate-1 0 to Bell Road 

STAKEHOLDER MEETINGS 
Beautiful Arizona Estates' Homeowners 

Thursday, January 18, 2006 
1:30 p.m. to 2:30 p.m. 

MCDOT Navajo and Yavapai Conference Rooms 

SIGN~IN SHEET 

Phone No. 
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DMJM HARRI S AECO li 

JACKRABBIT TRAIL ACCESS CONTROL AND CORRIDOR IMPROVEMENT 
STUDY: 1-10 TO BELL ROAD 
MCDOT Contract No. 2006-025, 

Work Order No. TT005 

MEETING MINUTES 

Date: February 1, 2007 

To: Cheryl Toy, Project Manager, MCDOT 

From: Kammy Horne, Project Manager, DMJM Harris 

Re: Jackrabbit Trail Access Control and CIS 

Subject: January 18, 2007 Stakeholder Meeting-MCDOT 

Attendees: See attached list 

The fol lowing meeting notes set forth our understanding of the discussions and decisions made at this 
meeting. If you have any questions, additions or comments, please contact the author immediately. If we 
do not hear from you within 10 days, we will assume that our understandings are the same. We are 
proceeding based upon the contents of these meeting notes. 

Following a round of introductions of the meeting attendees, Cheryl Toy gave an overview of the 
project and its purpose. 

Bob Woodring spoke about the intersection of Van Buren and Jackrabbit Trail. There are four 
southbound lanes and three northbound lanes. Verrado's circulation plan extends Camelback 
Road to Jackrabbit Trail. No arterials north of Camelback Road currently have Beardsley Canal 
crossings. Olive Avenue will be the only one with a crossing over the canal. Za.njero Trails will 
seek zoning approval next week. Bob Woodring also informed that Jackrabbit Estates had a 65 
feet RMJ and BAE had 55 feet with a 50 feet drainage easement. Jackrabbit Trail does not line 
up currently with the access at BAE on Camelback Road. There is a high school at the corner of 
Peoria Avenue and Perryville Road . Canyon Views, being developed by Maracay Homes is still 
in the conceptual planning stage. Cortessa and White Tanks are in the platting stages. Bob 
Woodring offered to provide information on various contacts for these developments. Kammy 
Horne inquired if the issue of canal crossings was n'ot being discussed with these 
developments. Bob Woodring clarif ied that sub division regu lations state the improvement of 
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perimeter roads and these developments end at the RMJ. The county would negotiate in future 
on such issues. 

Be sure to take Verrado and the Maricopa County Regional Trail System Plan into account on 
the Jackrabbit study. Chris Coover to ld that Segment 35 of the Regional Trail System goes 
through the corridor and he offered to provide the information to the project team. Chris Coover 
emphasized that any changes to the Flood Control Structures will have implications on the trail 
system . He mentioned that the trail running from Verrado to the FCD structure will be built by 
Verrado. There are two trails that will intersect with each other on Indian School Road and 
Jackrabbit Trail. Cheryl Toy explained the funding prioritization method for these trails. 

Kammy Horne inquired about the scenic corridor studies along Olive Avenue and McMicken 
Dam. Renne Probst explained that these studies consisted of advisory guidelines and are not 
enforceable in nature. 

Dave Wolfson inquired as to what is the horizon for the model that will be used and if MAG's 
model would be affected by this modeling. What are Wilson & Company's thoughts on this? 
What socio-economic and what network numbers will be used in the study? Rodney Bragg 
explained that Jackrabbit CIS wou ld look at a 2025-2030 timeframe whereas Hassayampa is 
looking at a build out stage in 2050. He also emphasized that this project would not preclude the 
recommendations made by the Hassayampa framework study. Renee suggested that Cheryl 
should schedule a separate meeting to discuss these issues. Cheryl will also contact Tim 
Goodrich, from Maracay Homes, regarding what ROW Buckeye will require for Canyon Views. 

Kammy Horne inquired if there were any pol itical issues to be kept in mind amongst the 
developer community in the area . Bob Woodring mentioned that Waddell Hacienda is the only 
contentious development as of now. In addition, Perryville Road ends at the mid-section north of 
Cactus Road . 

This meeting was held to collect any data pertinent to the Jackrabbit Trail Corridor Study. 
Limited MCDOT staff attendance negatively impacted the meeting's purpose. 
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Cheryl Toy, MCDOT 
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Chris Coover, Maricopa County Parks and Recreation 
Rodney Bragg , DMJM Harris 
Greg Jacoby, DMJM Harris 
Kammy Horne, DMJM Harris 
Mansi Sachdev, DMJM Harris 
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DMJM HARRIS AECO iv~ 

JACKRABBIT TRAIL ACCESS CONTROL AND CORRIDOR IMPROVEMENT 
STUDY: 1-10 TO BELL ROAD 
MCDOT Contract No. 2006-025, 

Work Order No. TTOOS 

MEETING MINUTES 

Date : January 19, 2007 

To: Cheryl Toy, Project Manager, MCDOT 

From: Kammy Horne, Project Manager, DMJM Harris 

Re: Jackrabbit Trail Access Control and CIS 

Subject: January 19, 2007 Stakeholder Meeting-City of Glendale 

Attendees: See attached list 

The following meeting notes set forth our understanding of the discussions and decisions made at th is 
meeting. If you have any questions, additions or comments, please contact the author immediately. If we 
do not hear from you within 10 days, we will assume that our understandings are the same. We are 
proceeding based upon the contents of these meeting notes. 

Following a round of introductions of the meeting attendees, Cheryl Toy gave an overview of the 
project and its purpose. 

Bob began by reporting that the Glendale General Plan amendment is underway, and there are 
currently no plans to extend the municipal planning area (MPA) west of Perryville . For more 
information contact Tom Ritz , Glendale Senior Planner. The consultant selection for the 
Glendale Transportation System Plan will occu r on February 6, 2007 . The recommendation is 
that all mile grid arteria ls be classified as 6-lane principal arterials. This classification change will 
affect MAG's transportation model. Bob Darr informed that this change will be reflected in 
MAG's network but will take about 18-24 months. The widening of 59th Avenue to 6-lanes is 
currently in the Planning phase. The design year is dependent on development; the City wants 
to encourage the developers to build the adjacent half-streets. A draft report is anticipated in 
about nine months. The Northern Parkway is planned to come west out to the Loop 303. There 
was a discussion about the standards for a parkway and Bob Da rr expressed his interest to 
coordinate the details with the Northern Parkway project. 



John McNamara told that the MAG Hassayampa study is 50% complete and that Jackrabbit 
Trail would be modeled both as a parkway and an arterial. 

Bob Darr provided some information about planned developments within the boundaries of City 
of Glendale. Turning Leaf development between Northern and Olive Avenues west of the Loop 
303 is in the planning stages. Woolf Properties are planning Element Homes, another 728-acre 
development, between Glendale and Olive Avenues. City of Glendale is working with the Flood 
Control District to build the channel along Loop 303 , north of Northern Avenue. The draft EA for 
Northern Parkway wil l be ready in one month . URS Corp is the consultant on the EA. 
Bob Darr informed the attendees that currently the developers are going to Litchfield Sewer 
District and to private providers since the City does not have lines. In large developments, septic 
tanks are proposed. These developers directly contact APS for power lines and supply. 
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MJM HAR RI S 1, CO[ 1 

JACKRABBIT TRAIL ACCESS CONTROL AND CORRIDOR IMPROVEMENT 
STUDY: 1-10 TO BELL ROAD 
MCDOT Contract No. 2006-025, 

Work Order No. TT005 

MEETING MINUTES 

Date: February 1, 2007 

To: Cheryl Toy, Project Manager, MCDOT 

From: Kammy Horne, Project Manager, DMJM Harris 

Re: Jackrabbit Trail Access Control and CIS 

Subject: January 22, 2007 Stakeholder Meeting-ADOT 

Attendees: See attached list 

The following meeting notes set forth our understanding of the discussions and decisions made at this 
meeting. If you have any questions, additions or comments, please contact the author immediately. If we 
do not hear from you within 10 days, we will assume that our understandings are the same. We are 
proceeding based upon the contents of these meeting notes. 

Following a round of introductions of the meeting attendees, John McNamara gave an overview 
of the project and its purpose. He informed that the ASLD is keen on developing land both east 
and west of the White Tank Mountain Regional Park. John also explained that the Flood Control 
District is an active role player in the project and the future of McMicken Dam will have a 
bearing on the corridor alternatives . John McNamara then gave an overview of the Hassayampa 
Roadway Framework Study's status. He explained that the modeling for Jackrabbit Trail would 
come out of Hassayampa for consistency. 

Floyd Roherich gave an overview of the ADOT projects in the area . He told that Mike Bruder 
was the ADOT Valley PM for this project. HDR is the consultant on board for this study and the 
environmental documents are under preparation. STAN funding is ava ilable from Sarival 
Avenue to Verrado Way. Initial project limits were from 1-17 to Citrus Road . The project will go to 
design/build this summer in conjunction with the 1-17 project. 

Rodney Bragg informed that MCDOT had done a OCR for the SR-303 system Tl , change of 
access request report to FHWA and environmental documents. Floyd Roherich informed that 

1 



the section from Indian School Road to MC-85 had been completed and approved . The STAN 
project was later added to this and approval is expected within a month. Floyd Roherich offered 
to provide all th is information and related studies to Kammy Herne/Mansi Sachdev. John 
McNamara requested Floyd Roherich to put OMJM Harris on the meeting invitees list for future 
meetings on 1-10. Floyd Roehrich informed that the cities of Goodyear and Avondale have 
discussed about funding issues for acce leration but no decision has been taken yet. They would 
like to go beyond one lane in each direction. Flyod Roherich told that the STAN money is only 
being used for widening purposes. Widening wil l be done til l the median and reserve the rest of 
the median for rai l transit. Currently only one HOV lane has been provided. 

John McNamara informed that Parsons Brinckerhoff was doing the OCR for SR 303 system Tl 
to SR 801 . Rodney Bragg informed that URS Corp prepared the OCR for MCOOT from Indian 
School Road to MC-85. Floyd Roherich mentioned that if the URS OCR were approved then, 
th is present Parson's study would only look at the system Tl. He also offered to provide the 
URS corridor study on SR 801 within the City of Avondale. Floyd Roherich told that he would be 
the ADOT's representative on PAC. 

2 

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

I 
I 
I 
I 



I 
I 
I 
I 
I 
I 

I 
·I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Attendees 

Floyd Roherich , ADOT 
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MJM HARRIS I f ( ,Ji t1 

JACKRABBIT TRAIL ACCESS CONTROL AND CORRIDOR IMPROVEMENT 
STUDY: 1-10 TO BELL ROAD 
MCDOT Contract No. 2006-025 , 

Work Order No. TT005 

MEETING MINUTES 

Date: January 31 , 2007 

To: Cheryl Toy, Project Manager, MCDOT 

From: Kammy Horne , Project Manager, DMJM Harris 

Re: Jackrabbit Trail Access Control and CIS 

Subject: January 26, 2007 Stakeholder Meeting-City of Glendale 

Attendees: See attached list 

The fol lowing meeting notes set forth our understanding of the discussions and decisions made at th is 
meeting. If you have any questions, additions or comments, please contact the author immediately. If we 
do not hear from you with in 10 days, we will assume that our understandings are the same. We are 
proceeding based upon the contents of these meeting notes. 

Following a round of introductions of the meeting attendees, Cheryl Toy gave an oveNiew of the 
project and its purpose. Kammy Horne continued with an overview of the handouts. Kammy 
Horne explained that the study is in its initiation phase and the project team is trying to gather 
baseline information to populate the existing cond itions map. Cheryl Toy gave the tentative 
dates for the first PAC and Publ ic Involvement meetings to be held on March 7 and March 20, 
2007 respectively. 

Suparna Dasgupta gave an update on the planned developments within the Town of Buckeye. 
She told that Arroyo Seco had completed annexation and no development was taking place in 
Canyon Views currently . Woody Scoutten informed that a 22-acre commercial development was 
coming up at the northeast corner of Indian School and Jackrabbit Trail. The Southeast corner 
of the same intersection has commercial land use with the possibi lity of multi-family residential 
over 15 acres. Cheryl Toy inquired about the RN.J that was requested from Canyon Views. 
Woody Scoutten informed that 70 feet was the minimum RN.J. He also provided information 
about a shopping center being planned by Champion Partners at the Northwest corner of 
McDowell Road and Jackrabbit Trail. Cheryl Toy inquired if the Town of Buckeye would be 



interested in participating in a meeting with the large homeowners and developers in the area 
after February 9, 2007. John McNamara explained that this will be a focus group meeting to 
introduce the project to the neighborhoods. Town of Buckeye expressed its desire to be a part 
of such a meeting. Suparna Dasgupta offered to provide updated information on the planned 
developments. Woody Scoutten informed that with the exception of Verrado, other 
developments were either in the annexation or zoning stages. He offered to provide the plats for 
Verrado . Suparna Dasgupta offered to check the status of the Champion Partners development. 

Kammy Horne inquired if the project team should be aware of certain political issues in the area 
amongst the developers. Suparna Dasgupta told that the Town of Buckeye requires a 
development under Planned Community (PC) zoning to have a certain percentage of 
employment element in their plans. Canyon Views, though zoned as PC did not fulfill this criteria 
and thus was asked to show that adequate employment was being generated by the 
developments in the vicinity. The Town had suggested rezoning from PC to Planned Residential 
(PR) in which case, employment element would not be required . However, the Mayor of the 
Town of Buckeye insisted that Canyon Views should remain under the PC zoning and 
accommodate a commercial/employment element in their Community Master Plan. 

John McNamara discussed the possibility of this project infusing more commercial development 
in the area. Currently, the only commercial development in the pipeline was at Indian School 
Road . 

Suparna Dasgupta informed that Canyon Views had agreed to provide large lot single-family 
units near the Beautiful Arizona Estates boundary after BAE protested. Ms. Dasgupta told that 
Arroyo Seco, a planned development under single-family residential zoning was extending the 
sewer line up to Indian School Road on Jackrabbit Trail alignment. She also told the attendees 
that the Town of Buckeye would be very interested in the future of Jackrabbit Trail south of the 1-
10 as well. 

Woody Scoutten explained that Tesota Hills was now called Sienna Hills and are now grading. 
McDowell Road is the only access to this approved master planned community. Arroyo Verde's 
annexation has also been approved. He was of the opinion that Arroyo Verde and Arroyo Seco 
had been combined but offe red to verify the information. __ Vista, another mater planned 
community in the area, is in the final design stage and is waiting for the next stage of the 
Sundance Wastewater Treatment Plant 

Kammy Horne inquired if the Town of Buckeye was looking into acquiring the piece of land north 
of Northern Avenue. Woody Scoutten informed that the Town had had discussions with canyon 
Views about Jackrabbit Trail swinging around FRS #3 which would completely cut out their 
northeast corner. He stressed on the importance of deciding the footprint of this corridor. Mr. 
Scoutten mentioned that 1-10/Jackrabbit interchange would have to be reconstructed since the 
flood control channel runs directly parallel to the corridor. It is a 1 00-feet channel that becomes 
a 2 lane asphalt channel and runs directly under the 1-10. Woody Scoutten also mentioned that 
Verrado's plats indicate sufficient room to build a box culvert. 

John McNamara mentioned that one of the alignment alternatives for Jackrabbit Trail could look 
at building the corridor on top of the FCD Structures. This alternative would have a cost factor 
associated with it but the adjacent properties would not be disturbed. Kammy Horne mentioned 
that the future of McMicken Dam was still undecided and was being discussed. John McNamara 
suggested that the alternatives should look at accommodating the dam as well as suggest 
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alignments in its absence. In the event of the dam not being there, the alternatives will have to 
accommodate another structure. 

Thomas Chlebanowski inquired as to how parkways intersect with parkways. He also mentioned 
that the Palo Verde Nuclear Generating Station Emergency Plan should be taken into account. 
John McNamara agreed and emphasized the importance of th is plan for both Hassayampa 
Study and Jackrabbit Trail CIS. 

Cheryl Toy inquired if the Town would be interested in hosting a PAC meeting. Suparna 
Dasgupta offered to coordinate on this. 
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Suparna Dasgupta, Town of Buckeye 
Thomas Chlebanowski , Town of Buckeye 
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John McNamara, DMJM Harris 
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DMJM HARRIS /! f Cr 1 /J 

JACKRABB IT TRAIL ACCESS CONTROL AND CORRIDOR IMPROVEMENT 
STUDY: 1-10 TO B ELL ROAD 
MCDOT Contract No. 2006 -025, 

Work Order No. TT005 

MEETING MINUTES 

Date: January 29, 2007 

To: Cheryl Toy, Project Manager, MCDOT 

From: Kammy Horne, Project Manager, DMJM Harris 

Re : Jackrabbit Trail Access Control and CIS 

Subject: January 29, 2007 Stakeholder Meeting-City of Goodyear 

Attendees: See attached list 

The following meeting notes set forth our understanding of the discussions and decisions made at this 
meeting. If you have any questions, additions or comments, please contact the author immediately. If we 
do not hear from you within 10 days, we will assume that our understandings are the same. We are 
proceeding based upon the contents of these meeting notes. 

Following a round of introductions of the meeting attendees, an overview of the project and its 
purpose was provided . 

A request was made to the City of Goodyear to provide zoning and planned development status 
information to the project team . 

1 



Attendees 

Luke Albert, City of Glendale 
Cheryl Toy, MCDOT 
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John McNamara , DMJM Harris 
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Jackrabbit Trail Access Control and Corridor Improvement Study 
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Thursday, January 29, 2006 
2:00 pm to 3:00 pm 
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JACKRABBIT TRAIL ACCESS CONTROL AND CORRIDOR IMPROVEMENT 
STUDY: 1-10 TO BELL ROAD 
MCDOT Contract No. 2006-025, 

Work Order No. TT005 

MEETING MINUTES 

Date: April 15, 2007 

To: Cheryl Toy, Project Manager, MCDOT 

From: Kammy Horne , Project Manager, DMJM Harris 

Re: Jackrabbit Trail Access Control and CIS 

Subject: February 2, 2007 Stakeholder Meeting-Arizona State Land Department (ASLD) 

Attendees: See attached list 

The following meeting notes set forth our understanding of the discussions and decisions made at this 
meeting. If you have any questions, additions or comments, please contact the author immediately. If we 
do not hear from you within 10 days, we will assume that our understandings are the same. We are 
proceeding based upon the contents of these meeting notes. 

Following a round of introductions of the meeting attendees, an overview of the project and its 
purpose was provided . 

Gordon Taylor stated that he would be the stakeholder representative for ASLD. 

A discussion was held on the "Draft Westside Study Area Conceptual Plan" for the State Trust 
Land . ASLD may be able to provide the GIS copy of the map if necessary. Gordon Taylor 
noted the origin ally considered Jackrabbit Trail alignment on the Conceptual Plan. He stated 
that ASLD would prefer that if an al ignment bisects their land, that it is done in such a way that 
each portion could be reasonably sold based on the size of the remaining parcel. The ASLD 
land within the Jackrabbit Trail study area does not have a disposition/auction schedule. There 
are some portions, however, that are currently being leased. 
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JACKRABBIT TRAIL ACCESS CONTROL AND CORRIDOR IMPROVEMENT 
STUDY: 1-10 TO BELL ROAD 

Date : 

To: 

From: 

Re: 

Subject: 

Attendees: 

MCDOT Contract No. 2006-025, 
Work Order No. TT005 

MEETING MINUTES 

February 1, 2007 

Cheryl Toy, Project Manager, MCDOT 

Kammy Horne , Project Manager, DMJM Harris 

Jackrabbit Trai l Access Control and CIS 

January 30, 2007 Stakeholder Meeting-Conference Call with Luke Air Force 
Base 

See attached list 

The following meeting notes set forth our understanding of the discussions and decisions made at this 
meeting. If you have any questions, additions or comments, please contact the author immediately. If we 
do not hear from you within 10 days, we will assume that our understandings are the same. We are 
proceeding based upon the contents of these meeting notes. 

Following a round of introductions of the meeting attendees, Cheryl Toy gave an overview of the 
project and its purpose. Bob Dubsky informed that LAFB would not have any conflict with this 
project. Cheryl Toy offered to send the project information materials and an area map to Bob 
Dubsky. 

Kammy Horne inquired the method by which the air force base extends facilities. Bob Dubsky 
told that the base assess if any new facilities are inside the noise contours and accident 
potential zones. He explained the various accident potential zones: 

• Clear Zone- 3000 feet long and wide extending from the runway 
• Accident potential Zone 1- extends 7000 feet from the clear zone, limited construction 

and no residential activity permitted 
• Accident Potential Zone 2- extends 15,000 feet from Zone 1, business, commercial 

activity permitted , no residential activity 

1 



Bob Dubsky told that the County provides these zones and noise contours . The base also works 
with APS on their power line corridors and siting projects. John McNamara informed that most 
of the Jackrabbit Trail alternatives would be outside the noise contours. 
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Cheryl Toy, MCDOT 
Bob Dubsky, LAFB 
John McNamara, DMJM Harris 
Kammy Horne, OMJM Harris 
Mansi Sachdev, DMJM Harris 
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JACKRABBIT TRAIL ACCESS CONTROL AND CORRIDOR IMPROVEMENT 
STUDY: 1-10 TO BELL ROAD 

Date: 

To: 

From: 

Re: 

Subject: 

Attendees: 

MCDOT Contract No. 2006-025, 
Work Order No. TT005 

MEETING MINUTES 

March 7, 2007 

Cheryl Toy, Project Manager, MCDOT 

Kammy Horne, Project Manager, DMJM Harris 

Jackrabbit Trail Access Control and CIS 

March 7, 2007 PAC Meeting #1 

See attached sign-in sheet 
In addition to those mentioned in the sign-in sheet, the following members were 
also present-

Mike Dewitt, APS 
Samir Hatab, MCDOT 
John McNamara, DMJM Harris 

The following meeting notes set forth our understanding of the discussions and decisions made at th is 
meeting. If you have any questions, additions or comments, please contact the author immediately. If we 
do not hear from you within 10 days, we will assume that our understandings are the same. We are 
proceeding based upon the contents of these meeting notes. 

I. Introductions 

II. 

See attached sign-in sheet 

Study Purpose, Objectives and Need 

The purpose of the study is to provide a future footprint of the corridor and establish 
the facility type , number of lanes, right-of-way and corridor alignment. The study will 
also provide an implementation timeframe and phasing to accommodate future travel 
demands. Study objectives concentrate on assessing the constraints and potential 
impacts by existing and proposed developments, drainage features, utilities and 
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Ill. 

IV. 

v. 

environmental issues. The study also aims at gaining consensus amongst municipal 
partners to achieve design consistency and preserve the corridor for future 
development. Study need arises out of the strategic location of the corridor as a 
major regional north-south arterial east of the White Tanks and west of the SR-303L. 
Citrus Road is discontinuous between Waddell Road and Bell Road, , and Cotton 
Lane is constrained within a 110 foot RJW by recent development between 
Greenway Road and Bell Road. Thus, this study will evaluate the need for a north
south corridor east of the White Tank Mountains and west of SR 303L .. 

Project Milestones, Schedule and Overview 
The Notice-To-Proceed was given in late November 2006 and the study was initiated 
in December 2006 . The study is divided into nine tasks and two phases; Phase !
Planning Evaluations and Phase 11-0perations and Design Evaluations. The Data 
Collection and Forecasting task spans from January 2006 to August 2007 along side 
the Alternatives Development and Evaluation task. Three rounds of Project Advisory 
Committee meetings and Public Meetings are planned in the months of March, July
August and October-November 2007 as a part of the Public Involvement Task. 
Quality Assurance and Documentation Tasks continue until December 2007. The 
Draft Final Report is scheduled in end-October 2007 and 1he Final Report at the end 
of November 2007 . 

The study process involves a three step-involvement plan, which leads to the 
preparation of a phased implementation plan of the selected alternative and access 
management plan. The three steps are-

i) Develop a stakeholder database 
ii) Develop alternatives with stakeholder input 
iii) Develop implementation plan with the stakeholders whereby major design 

features are finalized and a funding plan is developed 

For the alternatives selection , a tiered evaluation process will be adopted. This would 
begin with a universe of alternatives and would narrow down to one preferred 
alternative after a rigorous screening process and analysis. 

Key information from Stakeholder Interviews 
A series of stakeholder meetings were conducted and facilitated by DMJM Harris in 
the months of January and February 2007. Key issues and discussion points from 
these meetings have been tabulated in the attached matrix. In addition, to gain a 
better understanding of the existing conditions of the corridor, several completed and 
ongoing studies were consulted . Attached is a list of the studies reviewed. 

Existing Conditions Overview 
For the purpose of organization and better understanding, the existing conditions 
section was broken into four sub-sections: existing developments, future 
developments, & drainage and utilities. The corridor was also divided into four 
segments for the same purpose . 

From 1-10 to Indian School Road , four master planned communities exist on the west 
side of Jackrabbit Trail at different stages in the planning process. The east side has 
mostly large-lot residential development with two master planned communities along 
Perryville Road. From Indian School Road to Orangewood Avenue, a number of 
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planned communities exit both east and west of the corridor, Zanjero Trails and 
Verrado being the most prominent respectively. There is no existing development 
adjacent to the Jackrabbit section line from Bethany Home Road to Bell Road except 
for the Sonoran Ridge Estates subdivision which is located east of the section line 
between Northern Avenue and Olive Avenue. Land west of the section line is owned 
by the Arizona State Land Department and is currently undeveloped. North of Peoria 
Avenue until Bell Road, master planned communities exist east of the Beardsley 
Canal within the City of Surprise Metropolitan Planning Area. 

Future zoning was obtained from Maricopa County. In the segment from 1-10 to 
Indian School Road , land east of the corridor is zoned for residential use with two 
pockets of commercial use at the intersection of Jackrabbit Trail with 1-10 and Indian 
School Road . Similar pattern is observed as we move north between Indian School 
Road and Orangewood Avenue with residential use proposed in undeveloped 
pockets of land. In last two segments spanning from Orangewood Avenue all the 
way up to Bell Road, land uses west of the Jackrabbit Trail Section Line are being 
planned by the Arizona State Land Department. 

From 1-10 to Indian School Road, White Tanks Flood Retardant Structure (FRS) #4 
inlet channel traverses along the west side of the Jackrabbit section line and consists 
of sections of lined and unlined channel. Maricopa Water District's Beardsley Canal 
runs north from Thomas Road along the 191 51 Avenue alignment all the way up to 
Bell Road. In the next segment, the White Tanks FRS #4 inlet channel runs till 
Bethany Home Road. A training dike runs east-west from the Beardsley Canal and 
crosses over the Jackrabbit Trail Section Line along Bethany Home Road. The White 
Tanks FRS #3 is also present in this segment and swings from the Jackrabbit Trail 
Section Line to the Beardsley Canal. The FRS #3 inlet channel runs from the north 
end of FRS #3 all the way up to Northern Avenue along the west side of the 
Beardsley Canal. In the next segment, the north inlet channel of the White Tanks 
FRS #3 runs along the canal from Northern Avenue to Olive Avenue. This segment 
also has the McMicken Dam crossing the Jackrabbit Trail Section Line at Peoria 
Avenue alignment. The last segment has the McMicken Dam and the Beardsley 
Canal running all the way up to the northern project limits. 

There are numerous existing and future power line corridors operated by Arizona 
Public Service (APS). In the first segment, a 69kV transmission line runs along 
McDowell Road . As a part of the APS' West Valley South project, the preferred 230 
kV alignment runs along the Perryville alignment from 1-10 all the way up to Indian 
School and then swings eastward. In the last segment, the preferred alignment of the 
230kV power line of the West Valley North project runs westward along Cactus and 
turns north, about half mile east of the Jackrabbit Trail Section Line alignment. The 
Arizona Corporate Commission's Siting Committee has designated a 4000 foot wide 
corridor (1000 feet west and 3000 feet east of the Jackrabbit Trail Section Line) for 
this power line. Thus, the section line alignment is within the proposed power line 
corridor. 

Some of the key issues are as follows-
i) Existing and future development for right-of-way availability 
ii) Compatibility with Hassayampa Roadway Framework Study, Surprise & Buckeye 

General Plans & Maricopa County Trails Plan 
iii) Travel demand modeling and regional connectivity 
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iv) Existing and future flood control structures 
v) Planned power line corridors 
vi) Coordination with the ASLD's planning and schedule for disposition of their land 

VI. Review of Public Meeting Information 
The first publ ic meeting for seeping will be held on Tuesday, March 20, 2007 at 
Willow Canyon High School in Surprise between 5 PM to ?PM. 

VII. Next Steps 
The next steps in the study include the forthcoming public meeting followed by the 
travel demand modeling. Existing and future conditions will be documented over the 
coming months. A tiered development and evaluation of the alternatives will also be 
conducted . 

The alternatives evaluation will include corridor location evaluations as well as typical 
section evaluations . It is envisioned that the corridor typical section wil l include 
between two and four travel lanes in each direction within 130 to 200 feet of RIVI/. 
The first tier of corridor location evaluation will include very wide generalized 
corridors and will include a limited number of critical evaluation criteria. The typical 
section evaluation will primarily be driven by the travel demand modeling scenarios. 

' VIII. Discussion 

Following this, PAC members discussed the carrying capacity of a parkway. Tim 
Oliver (MCDOT Planning) mentioned that from the preliminary alternative analysis of 
the 1-1 0/Hassayampa Roadway Framework Study, a 6-8 lane parkway concept may 
need to be considered in order to accommodate the future north-south travel 
demand. 

La rry Lambert (FCDMC) brought to notice that the final recommendation for the 
FCDMC channel between White Tanks #3 and #4 would be given by the end of 
March 2007 . The Wittmann ADMP will also be completed by the end of this year. 

Suparna Dasgupta (Town of Buckeye) inquired if the Town of Buckeye should be 
informing the developers that Jackrabbit Trail could be developed into a 6-8 lane 
parkway. Tim Oliver (MCDOT Planning) indicated that the need for such a facility will 
be analyzed and the feasibility to accommodate this type of facility will be evaluated 
by this study. 

Randy Overmyer (City of Surprise) mentioned that it would be challenging to 
continue a parkway-type section all the way to lnterstate-10. He emphasized that 
Jackrabbit Trail is planned by Surprise to be developed as a parkway since it would 
be carrying a tremendous amount of traffic from Sun Valley Parkway/Bell Road. 
Jackrabbit Trail is planned to collect and distribute this traffic over a number of east
west streets. This distribution of east-west traffic immediately east of the White 
Tanks may only be necessary between Bell Road and Northern Avenue. In this case, 
it may not be necessary to maintain a parkway section south of Northern Avenue. 
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Stakeholder - Attendees · 

1. Choryl Toy 
2. Bob Darr 
3. John McNamara 
4. Kammy Home 

City of Glendale 5. Mansi Sachdev 
January 19, 2007 

1. Chery!Toy 
2. luke Albert 

City of Good yo or 3. John McNamaro 
January 29, 2007 4. KammyHome 

1. Cheryl Toy 
2. Supama Dasgupta 
3. Thomas Town of Buckeye 

Chlebanowskl 
MAG 4. Woody ScouUen 
January 26 , 2007 5. KammyHome 

6. John McNamarn 
7. Mansi Sachdev 

1. Cheryl Toy 
2. Randy Overmyer 
3. Vlneetha Kartha 
4 . Bob Maki 
5. Dan Marum 
6. John McNamara 
7. KammyHome 

City or Surprise 8. Mansi Sachdev 
January 17, 2007 

- - - -

Jackrabbit Trail Access Control and Corridor Improvement Study 
Stakeholder Involvement Matrix 

March 7, 2007 

Main Discussion Points 

1. No plans or extension of lho Glendale planning aroa wosl of Parryville Road 
2. Consultant for tho Glendale Trnnsportation System Plan to be selected on February 6, 2007 
3. Recommendation-all mile grid arterials be classified as 6--lano prindpal artorlals 
4. Northern Parkway is planned to come west out to the loop 303. Draft EA wilt be ready In a month's time; URS Corp Consultant 
5. City building the channel along Loop 303, north or Northern Avenue with FCDMC 
6. New Planned Developments . Tumlng Leaf-comer of Olivo and Northern . Woolf Properties' Element Homes-between Glendale and OOve Avenues 
7. Developers are going to Utchfiold Sower District and private providers since the City does not have sewer lines In the area 

1. Explained the project and discussed coordination mechanisms with the City of Goodyear for future interaction 

1. Commercial Developments planned along Jackrabbit Trail at Indian School Road and McDowell Road 
2. Except Verrndo, all other planned developments In annexation/zoning stage 
3. Canyon VIews' progress stalled due to zoning requirement Issues 
4. Arroyo Seco extending sewer line upto JRT 
5. Possible altemative-JRT swinging west of the FRS#3 would have !mpncatlons on the north east comer of Canyon VIews 
6. A two-lane asphalt roadway and FCDMC channel runs under the 1-1 0 at the 1-10/JRT Interchange. Its likely that the Interchange will 

have to be reconstructed 
7. Alternative alignment-build JRT on top of the FCD structures; consldernble bearing on cost, but no acqulsltlon of property would be 

required 
8. Altemativos to accommodate both tho presence and absence of McMicken Dam 
9. lncorporntlon of Palo Verde Nuclear Generating Station 10-mile emergency planning zone and barricade location map 

1. Randy Overmyer to provide GIS data from APS' West Valley North in coordination with Randall Simpson, URS 
2. APS line runs on a 120' easement. north or Cactus, discussions with Surprtse to run it through the 60 foot median on Surprtse 

Parkway 
3. West Valley North preferred alignment lies within the JRT project corridor 
4. Randy Overmyer to give Mike Dewitt, APS contact information In order to access the EIS or the project 
5. Surprise amenable to JRT fo!low!ng the same alignment as the APS power line 
6. Prasada brtnging In 10 million squaro feet of residential development, a medical center. an auto-mall and 5000-6000 homes 
7. Waddell Hacienda, rural sub-division on a county island-contentious development due to the dassificatlon of Waddell Road as a 

major arterial. Project Team to contact the development through City of Surprtse 
8. Discussion on City's regional Roadway Impact Fee 
9. RIW Issues on Peoria Avenue; difficulty to acquire RIW from property owners 
10. No-man's land between Northern and Peoria Avenues. from Perryville Road to the White Tanks Mounlalns 
11. Consistency between functional classifications or dty and county 
12. Northwesl Regional Landfill south of the Deer Valley Road and 195"' Avenue intersection 

- - - - - - - - - -

Issues/Concerns Follow-up 

1. Incorporate the latest No follow-up required 
planned developments 
and their status on JRT 
maps 

1. Incorporate the latest Contacted Luke 
planned developments Albert ror GIS data on 
and their status on JRT planned 
maps developments and 

zoning 

1. Incorporate the latest Contact Woody 
planned developments Scoutten for plats 
and their status on JRT 
maps 

2. FCDMC Channel all-
10/JRTTI 

' I 
1. Big developments like No follow.up required i 

Prnsada would have a 
significant bearing on 
traffic patterns and 
interseclion 
characteristics 

2. RJWissucs 
3. Incorporate the latest 

planned developments 
and their status an JRT 
maps 

- - - - -



- - - - - - - - - - - - - - - - - - -
Stakeholder Attendees Main Discussion Points lssuos!Conccrns Follow-up 

1. KammyHome 1. Conceptual Plan for residential development: working with City of Surprise-Scott Chesney 1. Division or ASLD No follow-up required 
ASLD 2. Cheryl Toy 2. No SCheduled auction for properties properties by proposed 
February 2. 2007 3. Gordon Taylor 3. Roadway no! lo divide ASLD land into small properties posing problems for !he future sale of lhe land JRT alignment 

4. JRT is no! a continuous roadway on the ASLD conceptual plan 

1. Floyd Roehrich 1. ADOT studies near the project area- 1. Coordination wilh the No follow.<Jp required 
2. John McNamara i. 1-10 widening with STAN Funding from Sarival Avenue to Verrado W;ry ADOT studies on 1-10, 
3. Rodney Bragg II. OCR for MCOOT from Indian SChool Road to MC-85 along SR-303 by URS JRT/I-10TI 

AOOT 4. Mansi Sachdev Ill. Change of Access Report-FHWA 
January 22. 2007 IV. OCR for SR-303 System TI to SR 801 

v. SR 801 Study In Avondale done by URS 

2. Floyd Roehrich offered to provide these studies to Kammy/Mansl 

1. Cheryl Toy 1. Two ongoing ADMPs- 1. Alternatives for Willmann ADMP. 
2. Robert SaChs McMicken Dam and Project Manager, 
3. Valerie Swick I. Wittmann ADMP- covers the area north or the McMicken Dam until the Hieroglyphic Mountains. Currently, alternatives for regional regional drainage Kelli SertiCh to be 
4. Larry Lambert drainage and McMlcken dam are being explored 2. Drawings/ Studies on the contacted for 
5. Frances Ackerman II. Loop 303 Conidor/ While Tanks Area Drainage Master Plan- entire area south of !he Wittmann project lies within the boundaries of four specrnc White McMickcn Dam 
6. Paul Richards the completed While TankS ADMP. Currently, specific projects within th is ADMP are being implemented Tanks ADMP projects altemaUves 
7. Linda Sclarro 3. White Tanks #3 auxiliary 
B. Rodney Bragg 2. Spedfic projects under White Tanks ADMP- spillway and lis flows to Larry Lambert to be 
9. Greg Jacoby be Incorporated contacted for White 
10. Kammy Home I. FRS #3 North Inlet Channel-northern structure of the channel to be completed by June 2007. Natural channels present and lhus TankSADMP 
11 . Jackie Pfeiffer coordination with Zan]ero Trails ls sought. Bobby Garza Is the PM 
12. Mansi Sachdev II. South Part of North Inlet Channel-extends from Norlhem Avenue to FRS #3.; Construction to begln in 2009 

FCDMC IIi. Improvements to FRS #3- first phase under construction and will be completed by 2007. Phase II to be completed by 2008 
January 11, 2007 lv. White Tanks #4- flite different alternatives divided Into lwo different basic designs-. Arst design concept- handle the discharge from WT #3 unm the channel reaches Indian School Road. Channel from Indian SChool 

to 1-10 would be designed for the discharge from While TankS 3 plus the intervening 100-yearflows from south of lndan School. 
The channel would not intercept and collect intervening flows between Bethany Home Road and Indian SChool. One altemalive Is 
an open channel and the other Is an underground pipe or box structure. . Second design concept-route discharge from WT#3 and collect 1 00-year flows downstream of WT #3. Several alternatives for this 
design wilh the difference being In the type of channel-"natural" Channel, a hardened Channel Qined type Channel), or a combination 
channel 

3. Emergency or auxiliary splnway at While TankS FRS No.3 is located to the west of the Jackrabbit Trail road alignment and 

I 

discharge flows east. The spillway now, under full probable maximum flood is estimated to be In excess of 25,000 d s. This now Is 
much groater than the 100-year event 

I 
4. FRS #3 and McMicken Dam located In fissure risk zone 

1. Two ongoing projects- 1. Preferred alignments of Steve Luk Is in touch 
Occurred jOintly with 

I. West VaOey North and Wesl Valley South Power Line and Substation Projects 
both projects within the with Paul RIChards. 

APS the FCDMC Mealing JRT project limits However. we have 
on January 11, 2007 

West Valley North's preferred alignment runs parallel to JRT between Cactus and Bell Road and crosses McMJcken Dam. 
2. Coordination with APS been unable to get 

January 11, 2007 2. on footprint of power any data/studies from 
3. Project in design phase; construcllon to begin in m/d-2008 fines APS lUI now 
4. West VaHey South consists of a 230kV transmission line along PcrryviDe alignment between Broadw;ry and Indian SChool Roads 
5. Construction started In January 2007 and should be completed by June 2007 - - --



Stal<eholder Attendees Main Discussion Points Issues/Concerns Follow-up 

1. Chel)ll Toy 1. None of the roads except Olive Avenue, north or Camelback cross over the Beardsley Canal 1. R1W issues with planned Ongoing discussions 
2. KammyHome 2. Jackrabbit Estates had a 65 feet RIW and BAE had 55 feet v.1th a 50 feet drainage easement Jackrabbit Trall does not line up developments regarding travel 
3. David Wolfson currently with the access at BAE on Camelback Road 2. Beardsley canal modeling and other 
4 . SamlrHatab 3. Canyon Vlews is in conceptual planning stages; Cortessa and White Tanks are In platting stages crossings project Issues 

MCDOT 5. Renee Probst 4. Incorporate tile Martcopa County Trail system; Segment 351ies within the JRT project limits 3. Maricopa County Trail 
Janual)l 18, 2007 6. Bob Woodring 5. Disrusslon on horizon year and traffic model to be used for JRT system 

7. Grog Jacoby 
8. Rodney Bragg 
9. Chris Coover 
1 0. Mansi Sachdev 

1. Bob Dubsky 1. No Issues; vAIIJng to coordinate with the project team 
Luke Air Force 2. John McNamara 
Base 3. Kammy Horne 
Janual)l 30, 2007 4 . Chel)ll Toy 

5. Mansi Sachdev 

- - - - - - - - - - - - - - - - - - -
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Jackrabbit Trail Access Control and CIS 
List of Previous and Ongoing Studies 

1. West Valley South Power Line and Substation Project 
Date Completed: December 2003 
Lead Agency. APS 
Author. URS Corporation 

2. West Valley North Power Line and Substation Project 
Date Completed: May 2005 
Lead Agency. APS 
Author. URS Corporation 

3. Buckeye Conceptual Planning 
Date Completed: June 2000 
Lead Agency. Arizona State Land Department (ASLD) 
Author. BRW, Inc. 

4. Maricopa County Eye to the Future- White Tank/Grand Avenue Area Plan 
Date Completed: 2000 
Lead Agency. Maricopa County 
Author. Maricopa County Planning and Development Department 

5. Maricopa County Regional Trail System Plan 
Date Completed: August 2004 
Lead Agency. Maricopa County 
Author. Maricopa County Trail Commission 

6. East-West Mobility Study 
Date Completed: May 2002 
Lead Agency. MAG 
Author. Entrance, Inc. 

7. High-Capacity Transit Study 
Date Completed: May 2003 
Lead Agency. MAG 
Author. 181 Group 

8. Southwest Area Transportation Study 
Date Completed: September 2003 
Lead Agency: MAG 
Author: Wilbur Smith Associates 

9. MAG Regional Transportation Plan (RTP) 
Date Completed: November 2003 
Lead Agency. MAG 
Author. URS; MAG Transportation Policy Committee 

10. Surprise Transportation Plan 
Date Completed: December 2005 
Lead Agency. City of Surprise 
Author. Surprise Transportation Commission 



11. MAG RTP 2006 Update 
Date Completed: March 2006 
Lead Agency: MAG 
Author. MAG Transportation Policy Committee 

12. Maricopa County Eye to the Future- Olive Avenue Scenic Corridor Guidelines 
Lead Agency: Maricopa County 
Author. Maricopa County Planning and Development Department 

13. Sun Valley Parkway Corridor Study 
Lead Agency: MCDOT 
Author. Parsons Brinckerhoff 

14. Northern Avenue Parkway OCR 
Lead Agency: MCDOT 
Author. URS Corporation 

15. Buckeye Airport Master Plan 
Lead Agency: Town of Buckeye 
Author. Coffman Associates 

16. West Side Study Area Conceptual Plan, White Tanks 
Lead Agency: ASLD 
Author. ASLD 

17. Buckeye Sun Valley Parkway Area Drainage Master Study (ADMS) 
Lead Agency: FCDMC 
Author. FCDMC 

18. Loop 303 Corridor/White Tanks ADMP 
Lead Agency: FCDMC 
Author. URS, Logan Simpson Design 

19. Wittman ADMP 
Lead Agency: 
Author. 

FCDMC 
Entellus 

20. Maricopa County Eye to the Future- McMicken Dam Scenic Corridor Guidelines 
Lead Agency: Maricopa County 
Author. Maricopa County Planning and Development Department 

21. White Tanks Flood Retarding Structure No. 3 Project 
Lead Agency: FCDMC 
Author. FCDMC 

22. Buckeye General Plan Update 
Lead Agency: Town of Buckeye 
Author. Partners for Strategic Action 

23. Goodyear General Plan 
Lead Agency: City of Goodyear 
Author. URS Corporation 

2 

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



I 
I 
·I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

24. Surprise General Plan 
Lead Agency: City of Surprise 
Author. Partners for Strategic Action 

25. Glendale General Plan 
Lead Agency: City of Glendale 
Author. Community Sciences Corporation 

26. Earth Fissure Investigation Report McMicken Dam 2003 and 2004 
Lead Agency: FCDMC 
Author. Amec Earth and Environmental, Inc. 

27. 1-10 Median Widening OCR, SR85 to 303L 
Date Completed. March 2006 
Lead Agency: ADOT 
Author. HDR 

28. SR303L, MC 85 to Indian School Rd OCR 
Date Completed. December 2002 
Lead Agency: MCDOT 
Author. HDR 

29. SR303LII-10 Interchange, Phase 1 Design 
Lead Agency: ADOT 
Author. PBQD 

30. Jackrabbit Trail Corridor Improvement Study, Germann Rd to Indian School Rd 
Date Completed. January 2001 
Lead Agency: MCDOT 
Author. DMJM 

31 . Jackrabbit Trail OCR, Yuma Rd to Thomas Rd 
Date Completed. January 2004 
Lead Agency: MCDOT 
Author. AMEC 

32. 1-10/Hassayamapa Valley Roadway Frameworl< Study 
Date Completed. Ongoing 
Lead Agency: Maricopa Association of Governments 
Author. DMJM Harris 

3 
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Current Flood Control District of Maricopa County Projects 

0 

0 

0 

Secment of W/ile Tonks FRS •4 Inlet Ctnnnel 
Exlsllnc ClrJnnel- Uned.No lmpr01ements Ex(JIJC!ed 
Pro]8Cf Slolus: Included In Predeslcn Proj8Cf 

Secment or W/'1/e Tonks FRS •4 Intel Ctnnnel 
New Cronnel - Unlfrro 
Pro j8Cf Sial us: CO/'Cf!p/uol Des len 

Secmenl or Wlife Tonks FRS •4 tnlel Cronnei 
Exlstlnc ClrJnneJ • Unlfncd.No Jmprwements Exf)OCfcd 
Proj8Cf Slolus: Included In Prcdeslgn Pro]ecJ 

0 

0 

0 

Segtrent or WN/c Tonts FRS •4 Inlet Ctnnnel 
Ne.¥ Ctnnnet or Condu/1 - Ufrt Include Delenllon Basins 
Project Stolus: Conce{)luol Dcslcn 

Wlile Tanks FRS • 3 
Structurallmprr>tements and Exsl. lnlel Ctnnnel lmprCNcments 
Proj8Cf Stolus: Under COilS/ruction 

0 

Wlite Tanks FRS • J North Inlet Cronnel. Norttern Ave. to Olive AJ/e. 
NCN Cronnet.Box CulVerts and Erosion Pr018Cflon 
Pro]ecJ Status: Under Design 

- - - -
~:z 

~ ~ ~ 
! r ~ 

<3 

Wit/mann Area Drainage Uosler Plan 
Study Areo - J/cy Include Jlod/flcoiiOflS Ia JlcJJ/ckcn Dam 
Project Slolus: Prelfmlnory Allernollves Evaluollon 

DRAINAGE 

FEATURES 
I:; 

~ ~ J aclcrabbit Trail, I -10 to Bell Road ~ 
~ ~ Access Control and Corridor Improvement Study i V 

~ in age Exhlbit.dgn 2127/2007 11 :33:25 AM 
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APS Preferred System Optio n and 
Alternative Options 
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APS Preferred System Option 

APS Preferred 
230kV/69kV Substation Site 

APS Preferred 
500kV/230kV/69kV Substation Silo 

E::tst.Wcst Alternatives 
Option 1 (Olivo Avenue) 

Option 2 (Peoria Avenue) 

D Opllon 3 (Waddell Road) 

North-South Allomatlves 
• Opllon 1 (Collen Lane) 

• • Option 2 
(Boordoloy C'~noVMcMickcn Dom) 

SOOkV Corridor Allcmativo 
• • • Option 1 (Por:>llels Existing Power Uno) 

General Reference Features 
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DMJM HARRIS /-'. :C01.1. 

JACKRABBIT TRAIL ACCESS CONTROL AND CORRIDOR IMPROVEMENT 
STUDY: 1-10 TO BELL ROAD 
MCDOT Contract No. 2006-025, 

Work Order No. TT005 

MEETING MINUTES 

Date: June 25, 2007 

To: Cheryl Toy, Project Manager, MCDOT 

From: Jennifer Livingston , Project Manager, DMJM Harris 

Re: Jackrabbit Trail Access Control and CIS 

Subject: June 14,2007 PAC Meeting #2 

Attendees: See attached sign-in sheet 

The following meeting notes set forth our understanding of the discussions and decisions made at this 
meeting. If you have any questions, additions or comments, please contact the author immediately. If we 
do not hear from you within 10 days, we will assume that our understandings are the same. We are 
proceeding based upon the contents of these meeting notes. 

I. 

II. 

Introductions 
See attached sign-in sheet 

Summary of Public Meetings held in March 2007 

John McNamara gave an overview of the public meetings that were held in March 
2007 . The public felt that Jackrabbit Tra il al ignment should be preserved as a green 
belt to maintain the existing desert habitat and rural lifestyle. In addition , many 
people believed that the focus on Jackrabbit Tra il was misdirected since there were 
other more pressing and "needy" transportation corridors. Thus, other alternate 
alignments should be eva luated and focus should be sh ifted to easUwest routes 
connecting to Jackrabbit Trail. The public expressed its desire to preserve the 
integrity of the White Tanks Reg ional Park. Emphasis was also laid on developing 
infrastructure prior to permitting more development in the region . It was also 
discussed if the need for constructing new corridors could be elim inated by reducing 
the permissible density of development. 



Ill. 

IV. 

Travel Demand Model Methodology 

For travel demand modeling, .it was discussed to develop 'hybrid' socio-economic 
input data and MCDOT would be responsible for running the model using this 'hybrid' 
data. This model would be utilized in the phasing of the project and also to 
demonstrate 'need ' for an enhanced facility along the Jackrabbit Trail section line for 
the next public meeting. The model results from the MAG 1-1 0/Hassyampa Roadway 
Framework Study will be used for the ultimate footprint of the facility. 

Overview of Tier 1 Screening Process 

Tier 1 Screening process employed a "critical flaw" procedure that efficiently reduced 
the universe of alternatives to a manageable number of feasible options. These 
would be subject to detailed evaluation in the subsequent screening levels. Based on 
the constraints identified at the end of the stakeholder and community input process, 
the following criteria were used for excluding infeasible and undesirable alternatives: 

i. Land Use: compatibility with existing and future land use 
ii. Drainage/flood control : Compatibility with existing & planned facilities 
ii i. Environment: impacts to environmental resources like the White Tanks 

Mountain Regional Park 
iv. Public Transportation Planning Policy: Compatibility with adopted 

agency/jurisdictional transportation plans including considerations for Tl 
spacing 

Based on the above-mentioned criteria, fou r main considerations were kept in mind 
while selecting the geographical zones through which potential alternatives could be 
drawn . These considerations were-

i. Topographical concerns 
ii. Proximity to environmental resources 
ii i. Public acceptance during the scoping process 
iv. High-level planning-where to locate corridor in order to serve the community 

in the best possible manner and avoid circuitous routing 

Twelve zones were identified, six north and six south of Northern Avenue and each 
zone was approximately one-mile wide. (See attached figure) These north and south 
zones were then subject to the "critical flaw'' criteria and checked for compatibility. 
Compatibility was rated as "yes", "no" or "maybe" and based on this analysis, zones 
were either eliminated or retained for further consideration. (See attached matrix) 

At the end of this analysis, five zones were retained to move into the next level of the 
screening process . Zones 2 and 3 North, and Zones 2, 3 and 4 South were retained . 
These zones span from the Tuthill Road alignment till half mile east of 191 51 Avenue 
alignment in the north and all the way up to a quarter-mile east of Citrus Road in the 
south . The critical issues that surfaced from this analysis were as follows-

o Facility to connect to 1-10 either at Perryville Road or at the Jackrabbit Trail 
section line alignment 
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v. 

VI. 

o Avoid White Tanks Mountain Regional Park 
o Network discontinuity 
o Coordination with FCDMC to mitigate potential impacts 
e Adherence to jurisdictional transportation planning policy 
e Public acceptance 

Tier 2 Screening Process and Next Steps 

Based on the zone analysis from Tier 1 Screening Process, three potential 
alternative corridors were identified for the next level of evaluation. However, these 
were broad conceptual corridors that did not represent the actual footprint in any 
manner. (See attached figure) 

Draft Tier 2 Evaluation criteria is as follows-

o Right-of-way required 
o General impact to community 
o General impact to future planned developments & developable land 
o Public acceptance 
o Cost 
o Engineering complexity & constructability 
o Drainage/Flood control 
o Public transportation planning policy 
o Corridor footprint! Design consistency 
o Potential environmental impacts 

Please see attachment for a detailed description of each of these criteria . 

The next steps in the process are as follows-

i. Incorporate stakeholder input on evaluation criteria and alternatives 
ii. Conduct Tier 2 evaluation 
iii. Travel demand modeling 

Other Items/ Open Discussion 

The study need has to be demonstrated using the modeling before the next public 
meeting. The PAC also needs to decide the next PAC meeting date and the tentative 
schedule for the next public meeting. 

3 
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Name 

DMJM HARR1S AECOM 

Jackrabbit Trail Access Control and Corridor Improvement Study 
lnterstateq1 0 to Bell Road 

Project Advisory Committee Meeting II 

June 14, 2007: 10:00 AM 
City of Surprise Classroom 

12425 W. Bell Road 
Surprise, AZ 85374 

SIGN-IN SHEET 

E-Mail Phone No. 
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Considerations for Tier 1 Evaluation of Alternatives 
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Criteri.J 

Would a roadway corridor within this zone be 
compatible with existing & future land use? 

Would o roadway corn'dor wilhin this zone be 
compatible wit/1 existing & planned 
drainage/flood control faciUties7 

Would o roadway corridor within this zone be 
compatible with environmental related 
resources? 

Would a roadway corridor within this zone be 
compatible wit/1 adopted agency/jun'sdictional 
transportation plans? 

Conclusion 
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JACKRABBIT TRAIL ACCESS CONTROL AND CORRIDOR IMPROVEMENT STUDY: 1-10 TO BELL ROAD 
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JACKRABBIT TRAIL ACCESS CONTROL AND CORRIDOR 
IMPROVEMENT STUDY: 1-10 TO BELL ROAD 

Tier 2 Draft Evaluation Criteria 

Right-of-way required : An assessment of the amount and value of the right-of-way that 
would need to be acquired for roadway alternatives, in relation to other alternatives 
under consideration for the segment. 

General impact to community: An estimate of the overall effect (other than right-of
way and environmental impacts) of proposed alternatives on the communities most 
directly affected. Specific impacts include traffic safety, access to employers or activity 

· centers, economic development and aesthetics. The impacts considered under this 
criterion may be either positive or negative. 

General impact to future planned developments and developable land: An estimate 
of the overall effect (other than right-of-way and environmental impacts) of the roadway 
alternatives on planned developments and/or land that is currently under the jurisdiction 
of the Arizona State Land Department. The impacts considered under this criterion may 
be either posit ive or negative. 

Public acceptance: Estimated breadth and depth of community support for and 
acceptance of the alternative, based on input from municipal staff, stakeholders, 
homeowner associations , and the public . 

Cost: A non-quantitative estimate of relative construction and right-of-way cost 
compared with other Tier 2 alternatives for the segment. 

Engineering complexity and constructability: A general assessment of engineering 
complications, exclusive of cost considerations, that could arise from construction of the 
roadway. 

Drainage/Flood Control : This includes potential impacts from the proposed roadway 
alternatives to both existing Maricopa County Flood Control District Facilities as well as 
to future improvements. This also includes potential impacts to natural drainage 
featu res in the study area . 

Public Transportation Planning Policy: The degree to which implementation of the 
proposed roadway alternatives is compatible with adopted agency/jurisdictional 
transportation plans including considerations fo r the spacing of traffic interchanges along 
Interstate 10. 



Corridor footprintldesign consistency: The degree to which an alternative is 
consistent with the design characteristics-especially the cross-section that will best serve 
anticipated traffic volumes. 

Potential Environmental Impacts: Potential project impacts on the social , ecological , 
and cultural environment in the study area. This includes the potential impacts to the 
White Tanks Mountain Reg ional Park. 
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JACKRABBIT TRAIL ACCESS CONTROL AND CORRIDOR IMPROVEMENT 
STUDY: 1-10 TO BELL ROAD 
MCDOT Contract No. 2006-025, 

Work Order No. TT005 

November 6, 2007: 2 PM to 4 PM 
Buckeye Community Senior Center 

201 E. Centre Avenue, Buckeye AZ 85326 

MEETING MINUTES 

Date : November 6, 2007 

To: Ernest Rubi, Project Manager, MCDOT 

From: Jennifer Livingston, Project Manager, DMJM Harris 

Re: Jackrabbit Trail Access Control and CIS 

Subject: November 6, 2007 

Attendees: See attached sign-in sheet 

The following meeting notes set forth our understanding of the discussions and decisions made at th is 
meeting. If you have any questions, additions or comments, please contact the author immediately. If we 
do not hear from you within 10 days, we will assume that our understandings are the same. We are 
proceeding based upon the contents of these meeting notes. 

I. Introductions 
See attached sign-in sheet 
Following a round of introductions of the meeting attendees, Jennifer Toth , gave an 
overview of the project and its purpose. 

II. Study/Alternative Screening Process 

The purpose of the study is to provide a future footprint of the corridor and establish 
the facility type, number of lanes , right-of-way and corridor alignment. The study will 
also provide an implementation timeframe and phasing to accommodate future travel 
demands. Study objectives concentrate on assessing the constraints and potential 
impacts by existing and proposed developments, drainage features, utilities and 
environmental issues. 
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Ill. 

IV. 

The study process involves a three step-involvement plan, which leads to the 
preparation of a phased implementation plan of the selected alternative and access 
management plan. The three steps are-

i) Develop a stakeholder database 
ii) Develop alternatives with stakeholder input 
iii) Develop implementation plan with the stakeholders whereby major design 

features are finalized and a funding plan is developed 

For the alternatives selection, a tiered evaluation process will be adopted. This would 
begin with a universe of alternatives and would narrow down to one preferred 
alternative after a rigorous screening process and analysis. 

Traffic Volume/Cut-Line Analysis 
In order to conduct the Traffic Volumes/Cut-Line Analysis, the following available 
model data sources were used-

i) MAG 2030 Regional Socioeconomic Model 
ii) Enhanced Year 2026 MCDOT Northwest Valley Corridor Studies Model 
iii) MAG Buildout Travel Demand Assessment (1-10/Hassayampa Valley 

Roadway Framework Study) 

Cut-lines are theoretical lines across facilities and the sum of volumes and capacities 
is used to determine if a cut-l ine is failing . Under the Northwest Valley Model, only 
one cut-line that runs on Bell Road is failing and the rest are all under capacity. On 
the other hand, under buildout conditions, all cutlines but one are failing . A Parkway 
facility is critical in northern portion of study corridor and specially under buildout 
conditions. 

Tier 1 Evaluation 
Tier 1 Screening process employed a "critical flaw" procedure that efficiently reduced 
the universe of alternatives to a manageable number of feasible options. These 
would be subject to detailed evaluation in the subsequent screening levels. Based on 
the constraints identified at the end of the stakeholder and community input process, 
the following criteria were used for excluding infeasible and undesirable alternatives: 

i. Land Use: compatibility with existing and future land use 
ii. Drainage/flood control: Compatibility with existing & planned facilities 
iii. Environment: impacts to environmental resources like the White Tanks 

Mountain Regional Park 
iv. Public Transportation Planning Policy: Compatibility with adopted 

agency/jurisdictional transportation plans including considerations for Tl 
spacing 

Twelve zones were identified, six north and six south of Northern Avenue and each 
zone was approximately one-mile wide. (See attached figure) These north and south 
zones were then subject to the "critical flaw'' criteria and checked for compatibility. 
Compatibility was rated as "yes", "no" or "maybe" and based on this analysis, zones 
were either eliminated or retained for further consideration. (See attached matrix) 

At the end of this analysis, five zones were retained to move into the next level of the 
screening process. Zones 2 and 3 North , and Zones 2, 3 and 4 South were retained . 
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v. 

VI. 

These zones span from the Tuthill Road alignment till half mile east of 191 51 Avenue 
alignment in the north and all the way up to a quarter-mile east of Citrus Road in the 
south. The critical issues that surfaced from this analysis were as follows-

o Facility to connect to 1-10 either at Perryville Road or at the Jackrabbit Trail 
section line alignment 

o Avoid White Tanks Mountain Regional Park 
o Network discontinuity 
o Coordination with FCDMC to mitigate potential impacts 
o Adherence to jurisdictional transportation planning policy 
e Public acceptance 

Summary of Meetings with Key Stakeholders 

The project team met with the FCDMC, ASLD and Land Solutions, Inc. to discuss the 
Tier 1 and Tier 2 Evaluations and get their feedback on proposed corridor 
alternatives. 

o Flood Control District of Maricopa County (FCDMC) 
Coordination meeting with the FCDMC revealed that the department was planning 
on running the White Tanks# 3 Outlet Channel on the east side of Jackrabbit Trail 
from Bethany Home to Camelback Road . The channel will swing west between 
Camelback and Indian School Roads but the exact location remains to be 
determined. MCDOT and FCDMC could have an opportunity for a partnership to 
share channel and roadway corridor. FRS #3 Outlet has been completed and 
decommissioning of the McMicken Dam. The FCDMC reiterated their concern to 
preserve the functional intent of their structures. 

o Arizona State Land Department (ASLD) 
The ASLD preferred a corridor that left maximum developable land and curved 
around the southern tip of McMicken Dam. 
o Land Solutions Inc. (Zanjero Trails) 
Land Solutions, Inc. is designing the Zanjero Trails master planned community in the 
project area and their main concern is on the width of the facility and the amount of 
traffic going through the community. They would prefer if the corridor completely 
avoids the community. 

Summary of Public Meetings held in March 2007 

The following were the main issues and concerns raised at the public meetings held 
in March 2007. 

o Jackrabbit Trail alignment should be preserved as green belt (to maintain existing 
desert habitat and rural lifestyle) 

o Focus on Jackrabbit Trail is misdirected-- other more pressing and "needy" 
transportation corridors should be the study focus 

o Evaluate alternate alignments and leave Jackrabbit Trail as is 
o Focus on SR-303 instead of Jackrabbit Trail 
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VI I. 

o Leave White Tanks Park alone 
o Wild game crossings need to be accommodated 
o Safety within the White Tanks Park would be an issue if a high-capacity facil ity is 

developed close to the park 
• Noise pollution as a result of this corridor to be mitigated 
o Reduce allowed development and density (eliminate need) 
o Need more east/west routes connecting to Jackrabbit Trail 
o Construct infrastructure prior to permitting more development 

Tier 2 Corridor Segments and Evaluation 
Rodney Bragg led the discussion of the four segments Tier 2 evaluated . Slight 
revisions were made at the last PAC meeting to the segments which accommodate 
the Forecast Regional Travel Demand. Each segment has four planned corridors. 
Three corridors were discussed with ASLD and MCDOT, where slight revisions were 
made. 

It is planned that a typical corridor will include between two and four travel lanes in 
each direction within 130 to 200 feet of RAN. Corridor A, Jackrabbiit should swing 
west by Verrado High School , on the west side of Canyon View to avoid flood control 
structures. Corridor B, section line, Corridor Con the west side of Beardsley for 
approximately 1-mile, over FRS #3, on the west side of McMicken Dam, Corridor D 
can be found on the north of FRS #3 and could swing east onto ASLD (Prision . It 
was expressed that these corridors are not alignments. The 4 segments of the study 
were also discussed and the findings are: 

i. Segment 1 (1-1 0 to Indian School Road) 
a Avoid existing and planned developments. 
0 Some of the scoring may change if ASLD decides that the land could 

not be sold . 
0 Avoid Flood Control Structu res. 

ii. Segment 2 (Indian School Road to Northern Avenue) 
o Fire Station- temporary 
o OMS modular 
o Politically influential subdivision here 
o Tuthill Alignment and Berm at Verrado Tuthill Dike 
o Avoid Flood Control Structures. 
0 Make sure enough structures allowed for feemovement of water, and 

the Flood Control District is looking at a 500-year event. 
iii. Segment 3 (Northern Avenue to Peoria Avenue) 

a Place corridor as far west as possible with connection to preferred 
corridor in adjacent segments. 

iv. Segment 4(Peoria Avenue to Bell Road) 
a Maximize development of ASLD area and preserve the functional intent 

of McMicken Dam. 
o Brighten Fill in pending area. 

VIII. Next steps 
o Public Meeting-November 13, 2007 
o Finalize Tier 2 Evaluation 
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IX. 

o Develop Roadway Alignment and Design Features 
o Next SAC and Public Meetings-Early 2008 
o Draft Report- Spring 2008 

Discussion 

Discussion took place between stakeholders on connecting Northern Avenue to 
Jackrabbit Trail as part of the Hassayampa Study. This decision would lead to more 
constraints than opportunities. The study for Perryville Tl will take place in 2009. 
Maybe the data from that study could be used as part of the Jackrabbit Trail study. 
The stakeholder group also discussed Tier 2 evaluations, developing roadway 
alignment and design elements and upcoming public meetings. There was 
discussion about the impact to existing land uses definition, and weighted criteria 
and ranking during the studies, there should be priorities on criteria as well as 
corridors. The group also decided that there should be a meeting with Verrado and 
DMB, about the impacts to the Beardsley Canal. 
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JACKRABBIT TRAIL ACCESS CONTROL AND CORRIDOR IMPROVEMENT 
STUDY: 1-10 TO BELL ROAD 

Tier 2 Evaluation Criteria 

Right-of-way: An assessment of the amount and value of the right-of-way that would need to 
be acquired for corridor alternatives, in relation to other alternatives under consideration for the 
segment. 

Compatibility with Existing Developments: An estimate of the overall effect (other than right
of-way and environmental considerations) of proposed corridor alternatives on the existing 
developments most directly affected . Key considerations include the proximity to existing 
developments and potential displacements. 

Compatibility with Planned Future Developments: An estimate of the overall effect (other 
than right-of-way and environmental considerations) of the corridor alternatives on planned 
developments and/or land that is currently under the jurisdiction of the Arizona State Land 
Department. 

Public Acceptability: Estimated breadth and depth of community support for and acceptance 
of the corridor alternative, based on input fro m municipal staff, stakeholders, homeowner 
associations, and the public. 

Cost: A non-quantitative estimate of relative construction compared with other Tier 2 corridor 
alternatives for the segment. Key considerations include corridor length and structure costs 
associated with Flood Retardant Structure (FRS) and canal crossings . 

Engineering Complexity and Constructability : A general assessment of engineering 
complications, exclusive of cost considerations, that could arise from construction of the 
roadway. Key considerations include roadway geometry, permitting req uirements , and fissure 
zones. 

Drainage/Flood Control: This includes potential impacts from the proposed corridor 
alternatives to both existing Flood Control District of Maricopa County (FCDMC) facilities as well 
as to future improvements. This also includes potential impacts to natural drainage featu res in 
the study area . 

Long-term Regional and Local Planning Policy: The degree to which implementation of the 
proposed corridor alternatives is compatible with agency/jurisdictional transportation plans and 
policies including considerations for the spacing of traffic interchanges along Interstate 10. 
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I Jackrabbit Trail Access Control. and 
~ Corridor Improvement Study 

Alternative Screening Process 

Stakeholder and 
Community Input 

Recommended Alternative 
and Maj or Design Features 
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Jackrabbit Trail Access Control and 
Corridor Improvement Study . 

Traffic Volumes/Cut-Line Analysis 

• Available model data being used : 

o MAG 2030 Regional Socioeconomic Model 

o Enhanced Year 2026 MCDOT Northwest Valley Corridor 
Studies Model 

o MAG Buildout Travel Demand Assessment (1-1 0/Hassayampa 
Valley Roadway Framework Study) 

• Cut-li nes are theoretical lines across facilities 
• Sum of volumes and capacities to determine if a 

cut-line is fail ing 
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Jackrabbit Trail Access Control and 
Corridor Improvement Study 

t:.,~u. 

Traffic Volumes/Cut-Line Analysis 
Findings 

Northwest 
Cut-Line 20301 '{alley Model2 . Buildoutl 

Under Over Over 
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Jackrabbit Trail Access Control and 

· . . . Corridor Improvement Study . 
Traffic Volumes/Cut-Line Analysis 

Findings 

• Cu t-line 1 fails Enhanced 2026 and Buildout 

conditions 

• Four out of five cut-li nes fa il under Bui ld out cond itions 

• Parkway facili ty critical in northern portion of study 

corridor 

• Clear need for a parkway facility to accommodate 

Bu ildout Travel Demand 
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Jackrabbit Trail Access Control and 
Co~r!_d_~r Improvement Study 
Tier 1: Zone Screening Criteria 

• Land Use: Compatibi lity with existing & future land use 

• Drainage/Flood Control: Compatibility with existing & 

planned facilities 

• Environment: Impacts to resources 

• Public Transportation Planning Policy: Compatibility 

with adopted agency/jurisdictional transportation plans 

including considerations for Tl spacing 

Tier 1: Zone 
Screening 

!.::':, 

• ~ Zones eliminated from 

~- further consideration 
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Jackrabbit Trail Access Control and 
Corridor Improvement Study 

Tier 1 Evaluation: Critical Issues 

• Facility to connect to 1-10 either at Perryvil le Road or at the 

Jackrabbit Trail section line al ignment 

• Avoid White Tanks Mountain Reg ional Park 

• Network discontinuity 

• Coordination with FCDMC to mitigate potential impacts 

• Adherence to jurisdictional transportation plann ing policy 

• Public acceptabil ity 

• State Land Holdings 

• Existing and Planned Development 

Jackrabbit Trail Access Control and · 
· Corridor lmprovem~nt St1:_1dy · 
Tier 2: Corridor 

Screening 

~ Zones eliminated from 

further consideration 
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· Jackrabbit Trail Access Control and 
Corridor Improvement Study 

. -

Summary of Meetings with Key Stakeholders 

Flood Control District of Maricopa County (FCDMC) 

• White Tanks# 3 Outlet Channel planned to run on the east 

side of Jackrabbit Trail from Bethany Home to Camelback 

Road 

• Channel to swing west between Camelback & Indian School 

Roads - location TBD 

• Potential partnership to share channel & roadway corridor 

• FRS #3 Outlet completed 

• Decommissioning of southern end of McMicken Dam 

• Presetve function al intent of s tructures 

~. Jackrabbit T raii ·A.ccess Control an·d~ ·. . ·. :· i 
I· . . . • • . . . 

, . · .·: . , Gorr~dor h!lPrQvemeilt St~_dy - · : ·: 

Summary of Meetings w ith Key Stakeholders 

Arizona State Land Department (ASLD) 

• Corridor that leaves maximum developable land & curves 
around the southern tip of McMicken Dam is preferable 

Land Solutions Inc. (Zanjero Trails) 

• Concerns expressed on width of facil ity & amount of traffic 

crossing the development 

• Avoid corridor through th e development 
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Jackrabbit Trail Access Control and 
Corridor Improvement Study 

Summary of Public Meetings held in March 2007 

Public Comments 
• Jackrabbit Trail alignment shou ld be preserved as 

green belt (to maintain existing desert habitat & rural 

lifestyle) 

• Focus on Jackrabbit Trail is misdirected-- other more 

pressing & "needy" transportation co rridors should be 
the study focus 

• Eva luate alternate al ignments and leave Jackrabbit 

Trail as is 

• Focus on SR-303 instead of Jackrabbit Trail 

m~lr:mme•&aiiiil!li5l!!lill ___ 0 1)M HARHIS 11\ECOi 1 ~~~ 

:. Jac.krabbit Trail Access Control and 
_,· _ Corrid9r Improvement Study 

Summary of Public Meetings held in March 2007 

Public Comments 
• Leave White Tanks Park alone 

• W ild game crossings need to be accommodated 

• Safety within the White Tanks Park would be an issue if a 

high-capacity facility is developed close to the park 

• Noise pollution as a result of this corridor to be mitigated 

• Reduce allowed development & density (eliminate need) 

• Need more east/west routes connecting to Jackrabbit Trail 

• Construct infrastructure prior to permitting more 

deve lopment 
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Jackrabbit Trail Access Control and 
C~rridor Improvement S_tudy . . . . __ 

Tier 2 Evaluation Criteria 

• Right-of-way 

• Compatibility with Existing Developments 

• Compatib ility with Planned Future Developments 

• Public Acceptability 

• Cost 

Continued ... 

m~IIIID:tE:::imi!Z!IB£::!:!3!!!!111:m!!Bill DMJ M HARRIS 1 i\ 1: (_ ()io. I ~~~ 

· Jackrabbit Trail Acce~s ·c"orit-rot ·and ~c :·,:.-···? 
_:: .. - _ Corric;lor lmprovement·St~dy. · . ·. · .. 

. . . . ... . .... . .._ .. ~-~. 

Tier 2 Evaluation Criteria Contd. 

• Engineering Complexity & Constructability 

• Drainage/Flood control 

• Long-term Reg ional & Local Tran sportation Policy 

• Accommodation of Forecast Travel Demand 

• Environmental Considerations 

·I 
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Jackrabbit Trail Access Control and 
Corridor Improvement Study 

Tier 2: 
Corridor 

Segments 
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Jackrabbit Trail Access Control and 
Corridor Improvement Study 
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Jackrabbit Trail Access Control and 
Corridor Improvement Study 

r~ •• 
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· . Jackrabbit Traii ·Actess Control and 
· Corridor ·l~pr9v~me.nt'$tudy . · 

Tier 2: Evaluation Findings 

egrnent 1 & 2 
• Avoid existing and planned developments 

egment 3 
• Place corridor as far west as possible with connection to 

preferred corridor in adjacent segments 
Segment 4 
• Maximize development of ASLD area and preserve the 

functional intent of McMicken Dam 
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Jackrabbit Trail Access Control and 
. Corridor Improvement Study 

Next Steps 

• Public Meeting-November 13, 2007 

• Finalize Tier 2 Evaluation 

• Develop Roadway Alignment & Design Features 

• Next SAC & Public Meetings-Early 2008 

• Draft Report- Spring 2008 

Questions? 
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Tier 2: Potential Corridors 
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Future Traffic 
Interchanges 
Future System Tl 
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Planned Developments 

1. Litchfield Heights 
2. Mountain Vista Estates 
3. Camelback Garden Farms 
4. Cottonwood Estates 
S. Savannah 
6. Arroyo Mountain Estates 
7. Montana Farms 
8. Citrus Acres 
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10. Bell Pointe 2 
11 . Bell Pointe 1 
12. Sonoran Trails 
13. Surprise Foothills East 
14. Star Canyon Ranch 
15. Northwest Ranch 
16. Orangewood Properties 
17. Quintana Properties 
18. Marwest Estates 
19. Camelback 303 Commercial Park 
20. Ten 303 Commercial Park 
21 . Perimeter West Business Park 

Alternative Corridors 

Corridor A 

Corridor B 

Corridor C 

Corridor 0 

Recommended Corridor-
MA G 1-10/Hassayampa Valley 
RoadiVay Frame work Study 

DRAFT 

Source: - Maricopa County Department of Transportation 
- City of Surprise 
- City of Goodyear 
- City of Glendale 
- Maricopa Association of Governments 

~ Jackrabbit Trail Access Control and Corridor Improvement Study 
~ /nterstate-10 to Bell Road 

October 2007 
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Tier 2: Segment 4 
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MJM HARRIS I AECOM 
JACKRABBIT TRAIL ACCESS CONTROL AND CORRIDOR IMPROVEMENT 

STUDY: 1-10 TO BELL ROAD 

Proposed Study Schedule 

Notice to Proceed November 2006 

Study Kick-off & Study Initiation December 2006 

Data Collection & Forecasting Phase Jan.-Aug. 2007 

Stakeholder Adv isory Committee Meeting #1 March 7, 2007 

Property Owners Focus Group Meeting March 13, 2007 

Public Meeting #1 (Seeping) March 20, 2007 

Alternatives Development & Evaluation Phase Jan.-Dec. 2007 

Stakeholder Advisory Committee Meeting #2 June 14, 2007 

Stakeholder Advisory Committee Meeting #3 November 6, 2007 

Public Meeting #2 (Alternatives Analysis) November 13, 2007 

Stakeholder Adv isory Committee Meeting #4 February 2008 

Public Meeting #3 (Findings & Recommendations) February 2008 

Draft Final Report May 2008 

Final Report Submission June 2008 
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JACKRABBIT TRAIL ACCESS CONTROL AND CORRIDOR IMPROVEMENT 
STUDY: 1-10 TO BELL ROAD 
MCDOT Contract No. 2006-025, 

Work Order No. TT005 

Stakeholder Advisory Committee Meeting #3-Agenda 

• Introductions 

November 6, 2007: 2 PM to 4 PM 
Buckeye Community Senior Center 

201 E. Centre Avenue, Buckeye AZ 85326 

• Study Alternative Screening Process 

• Traffic Volume/Cut-Line Analysis 
o Study Area Socioeconomic Projections 

• Tier 1 Evaluation 
o Zone Screening Criteria 
o Critical Issues 

• Summary of Meetings with Key Stakeholders-FCDMC , ASLD, Developments, etc 

• Summary of Public Meetings held in March 2007 

• Tier 2 Corridor Segments and Evaluation Criteria 

• Tier 2 Evaluation 
o Findings 

• Next Steps 

• Questions 
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JACKRABBIT TRAIL ACCESS CONTROL AND CORRIDOR IMPROVEMENT STUDY: 1-10 
TO BELL ROAD 

MCDOT Contract No. 2006-025, 
Work Order No. TT005 

March 5, 2008: 2 PM to 3:30PM 
MCDOT Apache Conference Room 

2901 W. Durango 
Phoenix, Arizona 85009 

MEETING MINUTES 

Date: November 6, 2007 

To : Ernest Rubi, Project Manager, MCDOT 

From: Jennifer Livingston , Project Manager, DMJM Harris 

Re : Jackrabbit Trail Access Control and CIS 

Subject: March 5, 2008 

Attendees: See attached sign-i n sheet 

The following meeting notes set forth our understanding of the discussions and decisions made 
at this meeting . If you have any questions, addit ions or comments , please contact the author 
immediately. If we do not hear from you within 10 days, we will assume that our understandings 
are the same. We are proceed ing based upon the contents of these meeting notes. 

I. 

II. 

Ill. 

Introductions 
See attached sign-in sheet 
Following a round of introductions of the meeting attendees, Rodney Bragg, gave an 
overview of the status of the project, and the next steps. 

Study Process/Alternative Screening 
Background information was given on the study its purpose, Tier 1 and Tier 2, and 
the alternative screening process for the Jackrabbit Trail Access Control and CIS . 

Summary of Tier 1 and Tier 2 Evaluation 
There was a recommendation by Kass Scudy at the beginning of the meeting for a 
parkway east of White Tanks. The Tier 1 overview included network discontinuity, 
and connecting facilities along Jackrabbit Trail. There are critical issues for those 



IV. 

who live and work along Jackrabbit Trail. Those issues are to connect 1-10 either at 
Perryville Road or at the Jackrabbit Trail section line alignment, avoiding the White 
Tanks Mountain Regional Park and the adherence to jurisdictional transportation 
planning policy. 

The Tier 2 segments were broken down. The Tier 2 matrix has been based on 
publically held meetings held in January 2008. There are a large number of 
developments proposed by Zanjero Trails, in segment 1. The matrix was revised 
based on recommendations, from the public: Segment 1 and 2 should avoid existing 
and planned developments. In segment 3 Place corridors as far west as possible 
with connection to preferred corridor in adjacent segments, and Maximize 
development of ASLD area and preserve the functional intent of McMicken Dam. 

The Study Process is to establish the facility type, number of lanes, right-of-way, and 
corridor alignment required to safely accommodate forecast travel demands. 

Summary of Public Meeting in November 2007 
During the Public Meetings held in November 2007, Public Comments include: 
o Don't put a 'highway' through our backyards 
o 'Highway' will bring down the property values 
o Improve east-west arterials and connect them to Jackrabbit Trail first 
o When will Bethany Home and Camelback Roads be connected? 
o Focus on SR-303 and 1-10 instead of Jackrabbit Trail 
o Preserve White Tanks Park and accommodate wild game crossings 
o High capacity facility along Perryville would impact Scott Libby Elementary 

School 
o Verrado not in favor of Alternative A adjacent to their property; significant taking 

issues 
o Minimize impact to flood control structures i.e. FRS #3 and McMicken Dam 
o Move traffic parallel to Jackrabbit Trail as east as possible to the existing 

development in Segments 1 and 2 

V. Summary of Meetings with Key Stakeholders 
i. Arizona State Land Department (ASLD) 

o Ensure access to State Land property east of Perryville Road 
o Sweep around FRS #3 and use Alternative #1 
o Support corridor al ignment in the north as it leaves adequate developable land 

and curves around the southern tip of McMicken Dam 
ii. Department of Corrections (AZ State Prison at Perryville) 

o No immediate plans of expansion westwards 
o Support alignment along Perryville Road 

iii. Flood Control District of Maricopa County (FCDMC) 
o FRS #3 (Flood Retardant Structure #3) Rehabilitation Project Phase 1 under 

construction 
o Earth fissure risk zones 
C!l Emergency spillway and 2000' wide flood reservoir 
o Subsidence around FRS #3 and McMicken Dam Partnering opportunity with 

MCDOT on the FRS #3 Outlet Channel 
0 Support Alternative 1 around FRS #3 with less potential structural impact 

iv. Maricopa Water District (MWD) 
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o Realignment or encasing of the canal is feas ible but not desired 
o Zanjero Trails Master Plan 

v. Litchfield Park Elementary School District #79 
o Circulation on existing Perryville Road with new facility 
o Access to new facility and Thomas Road 
o Support proposed improvements 

VI. Preferred Alignment Concept 
See Tier 3 Preferred Alignment PDF for locations 

Comparison of Alternatives to cross FRS #3 
i. Alternative 1 

o Minimizes impacts to FRS #3 
o Lower design costs; less earthwork 
o Greater ROW impacts to planned developments 
o Crosses Bedrock Wash 
o Tighter roadway geometry and longer alignment 

ii. Alternative 2 
o Crosses FRS #3 and approximately 2,000' wide floodpool 
o Higher design costs; raises road approx. 20 feet 
a Permitting issues from ADWR and NRCS 
o Minimizes impact to planned developments 
o Flatter roadway geometry 

VII. Drainage Features 
Coordination with FCDMC: Javier Guana, expressed that there are concerns 
regard ing FRS #3 and impacts to the emergency spillway and subsidence. The FRS 
channel runs along the Jackrabbit trail along the east side. Crossing the FRS #3 
ra ises concerns about hydrologic impacts. There are thee crossing options, and each 
option was discussed at stakeholder meetings. The Beardsley Canal current 
crossing is through bridges. The School district concern is about access and 
frontage. Option 3 was discussed and would impact the height of the roadway to 
implement parkway design. There is only 200ft. between the Beardsley Canal and 
FRS #3. There is no room for any other arrangement. Northern Ave. would have 
had to be moved farther north. There is no ability to serve or access future or 
existing land uses. This option would not be feasible. Alternative 2 would have long 
term maintenance costs. 

)> There is an 80 year design event used for design of facilities, to keep 
residents away from areas that could potentially flood. There will be 
main crossings at Unolla, and Waterman Wash. 

o Update from MCDOT: Currently using a design criteria and standards for a 
parkway facil ity. A 200-foot footprint and medians. At Camelback Rd . and 
Missouri Ave. 280 foot footprint at Beardsley Canal. The 200-300-foot footprint 
is to accommodate power poles and utility easement. 

VIII. Traffic Volumes Analysis 
There was an overview of available models that are being used for Traffic 
Volumes/Cut-Line Analysis. Dan Marum went over the three different forecast years 
that were analyzed: 2030 MAG, 2026 northwest, and Hass vs. Study. The 
performance of alternative system crossing the cut line is not enough capacity along 
the cutline for both zones. Four out of five cut lines fail buildout. Relating to build out 

3 
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and parkway is warranted along with the north south corridor: North of 1~10 to Bell 
and west of SR 303, not on the parkway if section line, if a high capacity is provided 
off the section line and on the arterial streets. 

Preferred Alignment 
Rodney Bragg went over key features for the preferred alignment. The facility will 
divert north-south traffic from adjacent facilities and reduce congestion in the 
northern segment of the corridor. There should be emergency spillways, preserve 
the flood control structures with limited impact, use alternative channels, and 
compatibility to be coordinated on large impacts. Coordinate with Surprise on the 
treatment of Jackrabbit trail north of Bell Rd . Non-section line and curvilinear 
alignment helps mitigate network discontinuity. Rodney also discussed with the 
group next steps of preferred alignment. Will be to look at Bell Road/Jackrabbit Trail 
Parkway Intersection and 1-1 0/Jackrabbit Trail Parkway Intersection as well as 
address any arterial connections and concerns. 

X. Next Steps 

XI. 

i. Public Meeting- March 12, 2008 
ii. Technical Memorandum #6- March 2008 
iii. Draft Report in May 2008 including-

o Design Features of Preferred Alignment 
o Access Management 
o Phasing and Implementation 

iv. Final Report- June 2008 

Discussion 
The stakeholder group discussed the current status of the Jackrabbit Trail studies 
and the next steps that need to be taken by the group, such as a public meeting , 
technical reports, access management, and the Final Report that is due June 2008 
Drainage is an issue for the stakeholder group, and options were evaluate to avoid 
impact to local channels . Washes behind the dam, and flood control structure 
access were also a concern to the stakeholder group. The area around the White 
Tanks should be considered because the White Tanks is an alluvial wash with fine 
deposits, home to animals, such as mule deer. The AGFD just completed a study 
from that area on mule deer migration; environmentally sensitive areas should be 
considered and avoided. There is also a county policy about counts that should be 
looked at for1 00-year counts and the impacts. There was concern on obtaining right
of-way. ASLD should negotiate the sale of easement, and disposition the developer 
acquires the easement. 
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DMJM HARRIS AECOM 

Jackrabbit Trail Access Control and Corridor Improvement Study 
Jnterstate-1 0 to Bell Road 

Stakeholder Advisory Committee Meeting #4 

March 5, 2008: 2 PM to 3:30PM 
MCDOT Apache Conference Room 

2901 W. Durango 
Phoenix, Arizona 85009 
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Jackrabbit Trail Access Control and ·. 
Corridor Improvement Study 

Meeting Agenda 

• Introductions 

• Study Process 

• Alternative Screening Process 

• Traffic Volume/ Cut-Line Analysis 

• Tier 1 Evaluation 

• Summary of Meetings with Key Stakeholders 

Continued ... 
1~.~ 

~~:~~~~·D·----------· DMJM H RRIS I AECOM ... 
1

•'• [tit-;} .. 
I~P' ...... -.;-T_-.,, "" 

1 



jackrabbit Trail Access Control and 
-· 

Corridor Improvement Study 

Meeting Agenda Contd. 

• Summary of Public Meetings held in March 2007 
• Tier 2 Corridor Segments and Evaluation Criteria 

• Tier 2 Evaluation 

• Next Steps 

• Questions 
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Jackrabbit Trail Access Control and 
Corridor Improvement Study 

Alternative Screening Process 

Stakeholder and 
Community Input 

Recommended Alternative 
and Major Des ign Features 

~; .. '-'~~, .... •.1'._' ..... · • DMJM HARR IS 1/\H mt ~~~~ 

Jackrabbit Trail Access Control and 
·, , Corridor Improvement St~dy , , 

Traffic Volumes/Cut-Line Analysis 

• Available model data being used: 

o MAG 2030 Regional Socioeconomic Model 

o Enhanced Year 2026 MCDOT Northwest Valley Corridor 
Studies Model 

o MAG Buildout Travel Demand Assessment (1-10/Hassayampa 
Val ley Roadway Framework Study) 

• Cut-lines are theoretical lines across facilities 
• Sum of volumes and capacities to determine if a 

cut-line is fai ling 
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Jackrabbit Trail Access Control and 
Corridor Improvement Study 

Study Area Socioeconomic Projections 
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Jackrabbit Trail Access Control and 
Corridor Improvement Study 

Traffic Volumes/Cut-Line Analysis 
Findings 
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1. f.'.a··e-:.p~ A.s.l:< t:o, d G:.: trrln-:s, .•.r• 19,2007 
2. I. 'COOT t..lo ·."\·,'!st Va':tJ Corf~r S:.rlH t.'odef lrLtnce Aln ~.'YJ 2C07 (ErJ\a.'".:ed YtY 202~ con!~¢t s} 

3 ~.'lf.COpl Au~l':Cn of Ga.I:ToT.er,:S. S~~Tbi r, 2\:oJS 
4 />pp~· ·-n~e'/ 77 s~t rr~ts In rr.o~ ltl'"1.:tnce ~·n 

Over 

Ovar 

Under 

Ovar 

·. jackrabbit Trail Access Control arid 
: · . . CorridQr l·m.provement Study 

Traffic Volumes/Cut-Line Analysis 
Findings 

• Cut-l ine 1 fails Enhanced 2026 and Buildout 

cond itions 

• Four out of five cut-lines fail under Build out cond itions 

• Parkway facility critical in northern portion of study 

corrid or 

• Clear need for a parkway facility to accommodate 

Bui ldout Travel Demand 
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. . 
Jackrabbit Trail Access Control and 

Corridor Improvement Study 

Tier 1: Zone Screening Criteria 

• Land Use: Compatibility with existing & future land use 

• Drainage/Flood Control: Compatibility w ith existing & 

planned facilities 

• Environment: Impacts to resources 

• Public Transportation Planning Policy: Compatibility 

with adopted agency/jurisdictional transportatio n plans 

including considerations fo r Tl spacing 

: J-a.ckr~-b.bit liraii·Access Control and · · 
.. . • .t . . l 

. · . ·. _Corri~or ~mprovemen~ ·Study_ · 
Tier 1: Zone 
Screening 

~ Zones eliminated from 

further consideration 
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Jackrabbit Trail Access Control and 
Corridor Improvement Study 
Tier 1 Evaluation: Critical Issues 

• Facility to connect to 1-10 either at Perryvi lle Road or at the 

Jackrabbit Tra il section line alignment 

• Avoid White Tanks Mountain Reg ional Park 

• Network discontinuity 

• Coordination with FCDMC to mitigate potential impacts 

• Adherence to ju risdictional transportation planning pol icy 

• Public acceptability 

• State Land Holdings 

• Existing and Planned Development 
lA 

J 
' 

4 ..,- • • ~ ' 

Jackrabbit Trail Access:C"ontrol arid ; 
Corridor. lmprovement.~tudy . 

Tie r 2: Corridor 
Screening 

~ Zones eliminated from 

further consid era lion 
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· Jackrabbit Trail Access Control and 
Corri_dt?r Improvement Study 

Summary of Meetings with Key Stakeholders 

Flood Control District of Maricopa County (FCDMC) 

• White Tanks# 3 Outlet Channel planned to run on the east 

side of Jackrabbit Trail from Bethany Home to Camelback 

Road 

• Channel to swing west between Camelback & Indian School 

Roads - location TBD 

• Potential partnership to share channel & roadway corridor 

• FRS #3 Outlet completed 

• Decommissioning of southern end of McMicken Dam 

• Preserve functional intent of structures 

~ ~ ~~ ~'-; -. -- ~ r;-- ~ -" • T:(".., · , • " .,.. , .., ~,; • 1)- 1 

~- ''Jackrabbit~frail Access Control and 'I 

· . .- ", · . Gorri~Qr · lmprovem~n~ St~dy · . · : 

Summary of Meetings with Key Stakeholders 

Arizona State Land Department (ASLD) 

• Corridor that leaves maximum developable land & curves 
around the southern tip of McMicken Dam is preferable 

Land Solutions Inc. (Zanjero Trails) 

• Concerns expressed on width of facility & amount of traffic 
crossing the development 

• Avoid corridor through the development 
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I 
I 
I 
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Jackrabbit Trail Access Control and 
Corridor Improvement Study 

Summary of Public Meetings held in March 2007 

Public Comments 

• Jackrabbit Trail alignment should be preserved as 

green belt (to maintain existing desert habitat & ru ral 

lifestyle) 
• Focus on Jackrabbit T rail is misdi rected -- othe r more 

pressing & "needy" transportation co rridors should be 

the study focus 

• Evaluate alternate al ignments and leave Jackrabbit 

Trai l as is 

• Focus on SR-303 instead of Jackrabbit Trail 

m~~ID!~li::i~iD~II:liiil::~iiiiCII!3l!i!l DMIM HARRIS IN ( m .l ~~~ 

~ • . . --- ol 

:. Jackrabbit Trail Access Control and 'I 

· · . Corridor Improvement Study . : 

Summary of Public Meetings held in March 2007 

Public Comments 

• Leave White Tanks Park alone 

• Wild game crossings need to be accommodated 

• Safety within the White Tanks Park would be an issue if a 

high-capacity facility is developed close to the park 

• Noise pollution as a result of this corridor to be mitigated 

• Reduce allowed development & density (eliminate need) 

• Need more east/west routes connecting to Jackrabbit Trail 

• Construct infrastructure prior to permitting more 

development 
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. ' . . .. I 
Jackrabbit Trail Access Control and 

Corridor lmproy.ement Study I 
Tier 2 Evaluation Cri teria I 

• Right-of-way 

• Compatibility with Existing Developments I 
• Compatibility with Planned Future Developments 

• Public Acceptability I 
• Cost 

I 
Continued ... 

I 
I 

,. •· :• .- ,........,.!_..• ... , ·,~•''.~'if.•=l'o....-.~- -,,- ·, -·-,, '• '."",T 

:· ··!JackrabbifTraii·Access· Control·· a·nd · -·.~ I 
I 

. • 1 • .. . ... • • • .. 

. ~. ··.corr:id.or lmproY;~rij~nt.,St~dy., · .. ·: ~ 

Tier 2 Eval uation Criteria Contd. 
I 

• Engineering Complexity & Constructability 

• Drainage/Flood control I 
• Long-term Regional & Local Transportation Policy 

I I • Accommodation of Forecast Travel Demand 

• Environmental Considerations 

I 
I 
I 
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Jackrabbit Trail Access Control and 
Corridor Improvement Study 

Tier 2: 
Corridor 

Segments 

_ ~... .............. """ .... -~ ... " ...... , 
- :.:.~ - ··-.. ~ . :::.:.~~ 
• -... .. u • .... ,~ . ,..,. ,.._. 
0 G_ ...,.__ 

. Jackrabbit Trail Access Control and ; 
. Corridor Improvement Study 

"r- " '"'-~ • .._ ... .. " 

a:w .. . ~' " '' 
I :'~:!.:::~':" • • ..... ~ .......... 
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Corridor Improvement Study _ 
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Jackrabbit Trail Access Control and 
Corridor Improvement Study 

'~:!~ 
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· Jackrabbit Trail Access Control and · · · 

··.. Corri<;lor Improvement Stl~c;ly .. 

Tier 2: Evaluation Findings 

egment 1 & 2 
• Avoid existing and planned developments 
Seg ent 3 

• Place corridor as far west as possible with connection to 
preferred corr idor in adjacent segments 

Segment 4 
• Maximize deve lopment of ASLD area and preserve the 

functional intent of McMicken Dam 
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Jackrabbit Trail Access Control and 
Corridor Improvement Study 

Next Steps 

• Public Meeting-November 13, 2007 

• Finalize Tier 2 Evaluation 

• Develop Roadway Alignment & Design Features 

• Next SAC & Public Meetings-Early 2008 

• Draft Report- Spring 2008 

- F• ~ •• , ~ • .,..T • ....... ' - • .~·- T • • ).f "C • ., •• f • -~ 0 

.·. ·, Jackrabbit'T-raii :Access Control· and ~ 
' , • • I 

:. . . . c·orri~or.~--~m·prove~en~ ~~udy- _-.- :: 

Questions? 
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Preferred Corridor Alignment 
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Union Hills Dr 
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Greenway Rd 
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Peoria Ave 

Olive Ave 

Northern Ave 
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Bethany 
Home Rd 

Camelback Rd 

Indian School Rd 

Thomas Rd 

McDowell Rd 

Van Buren St 

--------------

Legend 
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Study Area 

Roads 

Luke Air Force Base Noise Contours 
(dB-decibels) 
Drainage Structures 
(dams/canals) 

Freeways 

State Highway 

Existing Traffic 
Interchanges 

Future Traffic 
Interchanges 
Future System Tl 

100-Year Floodplain 

Local or Slate Parks 

County Trail Pri ority 1 

Preferred A/lema live 

Preferred Al ignment Concept 

• • Potential Arterial Realignments 

Planned Developments 

1. Litchfield Heights 
2. Mountain Vista Estates 
3. Camelback Garden Farms 
4. Cottonwood Estates 
5. Savannah 
6. Arroyo Mountain Estates 
7. Montana Farms 
8. Citrus Acres 
9. Tara Estates 
10. Bell Pointe 2 
11 . Bell Pointe 1 
12. Sonoran Tra ils 
13. Surprise Foothi lls East 
14. Star Canyon Ranch 
15. Northwest Ranch 
16. Orangewood Properties 
17. Quintana Properties 
18. Marvvest Estates 
19. Camelback 303 Commercial Park 
20. Ten 303 Commercial Park 
21. Perimeter West Business Park 

"FRS stands for Flood Retardant SltlJclure 

Source: -Maricopa County Department - Maricopa County Regional 
of Transportation Trails System Plan (2004) 

- City of Surprise 
- City of Goodyear 
- City of Glendale 

~ Jackrabbit Trail Access Control and Corridor Improvement Study 
~ /nterstate-10 to Bell Road 

February 2008 
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MJM ARRI S /' :C. fir 

JACKRABBIT TRAIL ACCESS CONTROL AND CORRIDOR IMPROVEMENT 
STUDY: 1-1 0 TO BELL ROAD 
MCDOT Contract No. 2006-025, 

Work Order No. ·TT005 

Stakeholder Advisory Committee Meeting #4-Agenda 

• Introductions 

• Study Process 

March 5, 2008: 2 PM to 3:30PM 
MCDOT Apache Conference Room 

2901 W. Durango 
Phoenix, Arizona 85009 

• Alternative Screen ing Process 

• Summary of Tier 1 and Tier 2 Evaluation 

• Summary of Publi c Meeting in November 2007 

• Summary of Meetings with Key Stakeholders 

e Preferred Al ignmen t Concept 

• Drainage Features 

• Traffic Volumes Analysis 

• Next Steps 

o Public Meeting- March 12, 2008 

o Technical Memorandum #6- March 2008 

o Draft Report in May 2008 including-

• Questions 

Design Features of Preferred Alignment 

- Access Management 

Phasing & Implementation 

Final Report- June 2008 
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JACKRABBIT TRAIL ACCESS CONTROL AND CORRIDOR IMPROVEMENT 
STUDY: 1-10 TO BELL ROAD 
MCDOT Contract No. 2006-025, 

Work Order No. TT005 

MEETING MINUTES 

Date: October 16, 2007 

To: Ernest Rubi, Project Manager, MCDOT 

From: Jennifer Livingston, Project Manager, DMJM Harris 

Re : Jackrabbit Trail Access Control and CIS 

Subject: Stakeholder Workshop on Tier 2 Alternatives Evaluation 

Attendees: See attached sign-in sheet 

The following meeting notes set forth our understanding of the discussions and decisions made at this 
meeting. If you have any questions, additions or comments, please contact the author immediately. If we 
do not hear from you within 10 days, we will assume that our understandings are the same. We are 
proceeding based upon the contents of these meeting notes. 

I. 

II. 

Ill. 

Introductions 
See attached sign-in sheet 

Purpose of Meeting 

The purpose of the meeting was to get updates from the various stakeholders, 
namely, City of Surprise, Town of Buckeye and the Flood Control District of Maricopa 
County (FCDMC) on their various projects and status of planned developments . In 
addi tion, consensus on Tier 2 evaluation of alternatives was also sought. 

Stakeholder Updates 

The stakeholders were requested to provide updates on the various planned 
developments and projects within their jurisd iction. 
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IV. 

Buckeye 
Woody Scoutten provided the following information on the planned developments 
within the Town of Buckeye-

o Canyon Views at the intersection of Bethany Home and Jackrabbit Trail is in 
rezoning stage. On the northeast corner of the site, a small retail center is 
zoned with frontage on Jackrabbit Trail. 

o Arroyo Seco and Arroyo Verde are in the pre-application process 
o Along the 
o Mixed use residential is proposed at the northeast corner of Indian School 

Road and Jackrabbit Trail. A retail shopping center is proposed at the 
southeast corner of the intersection. 

o Verrado is in the final platting stage along the high school. Only some areas 
have their final plats ready. 

o Pre-application was furnished for a 20-acre shopping center at the south east 
corner of 1-10 and jackrabbit almost a year ago 

Traffic Volumes 

Tier 1 Screening process employed a "critical flaw" procedure that efficiently reduced 
the universe of alternatives to a manageable number of feas ible options. These 
would be subject to detailed evaluation in the subsequent screening levels. Based on 
the constraints identified at the end of the stakeholder and community input process, 
the following criteria were used for excluding infeasible and undesirable alternatives: 

i. Land Use: compatibility with existing and future land use 
ii. Drainage/flood control : Compatibility with existing & planned facil ities 
iii. Environment: impacts to environmental resources like the White Tanks 

Mountain Regional Park 
iv. Public Transportation Planning Policy: Compatibility with adopted 

agency/jurisd ictional transportation plans including considerations for Tl 
spacing 

Based on the above-mentioned criteria, four main considerations were kept in mind 
while selecting the geographical zones through which potential alternatives could be 
drawn. These considerations were-

i. Topographical concerns 
ii. Proximity to environmental resources 
iii. Public acceptance during the scoping process 
iv. High-level planning-where to locate corridor in order to serve the community 

in the best possible manner and avoid circuitous routing 

Twelve zones were identified , six north and six south of Northern Avenue and each 
zone was approximately one-mile wide. (See attached figure) These north and south 
zones were then subject to the "critical flaw'' criteria and checked for compatibility. 
Compatibility was rated as "yes", "no" or "maybe" and based on this analysis, zones 
were either eliminated or retained for further consideration. (See attached matrix) 

At the end of this analysis, five zones were retained to move into the next level of the 
screening process. Zones 2 and 3 North , and Zones 2, 3 and 4 South were reta ined. 
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v. 

These zones span from the Tuthill Road alignment till half mile east of 191s1 Avenue 
alignment in the north and all the way up to a quarter-mile east of Citrus Road in the 
south. The critical issues that surfaced from this analysis were as follows-

o Facility to connect to 1-10 either at Perryville Road or at the Jackrabbit Trail 
section line alignment 

o Avoid White Tanks Mountain Regional Park 
o Network discontinuity 
o Coordination with FCDMC to mitigate potential impacts 
o Adherence to jurisdictional transportation planning policy 
o Public acceptance 

Overview of Tier 2 Screening Process 

Based on the zone analysis from Tier 1 Screening Process, three potential 
alternative corridors were identified for the next level of evaluation . However, these 
were broad conceptual corridors that did not represent the actual footprint in any 
manner. (See attached figure) 

Draft Tier 2 Evaluation criteria is as follows-

o Right-of-way required 
o General impact to community 
o General impact to future planned developments & developable land 
o Public acceptance 
o Cost 
o Engineering complexity & constructability 
a Drainage/Flood control 
o Public transportation planning policy 
o Corridor footprint/ Design consistency 
o Potential environmental impacts 

Please see attachment for a detailed description of each of these criteria. 

The next steps in the process are as follows-

i. Incorporate stakeholder input on evaluation criteria and alternatives 
ii. ConduCt Tier 2 evaluation 
iii. Travel demand modeling 

VI. Tier 2 Screening Criteria 

The study need has to be demonstrated using the modeling before the next public 
meeting. The PAC also needs to decide the next PAC meeting date and the tentative 
schedule for the next public meeting. 

VII. Corridor Analysis By Segment 
VIII. Next Steps 

3 
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DMJM HARR IS J\ f~COf/. 

JACKRABBIT TRAIL ACCESS CONTROL AND CORRIDOR IMPROVEMENT 
STUDY: 1-10 TO BELL ROAD 
MCDOT Contract No. 2006-025, 

Work Order No. TT005 

Stakeholder Advisory Committee Meeting #4-Agenda 

• Introductions 

• Study Process 

March 5, 2008: 2 PM to 3:30PM 
MCDOT Apache Conference Room 

2901 W. Durango 
Phoenix, Arizona 85009 

• Alternative Screening Process 

• Summary of Tier 1 and Tier 2 Evaluation 

• Summary of Public Meeting in November 2007 

• Summary of Meetings with Key Stakeholders 

• Preferred Alignment Concept 

• Drainage Features 

• Traffic Volumes Analysis 

• Next Steps 

o Public Meeting- March 12, 2008 

o Technical Memorandum #6- March 2008 

o Draft Report in May 2008 including-

• Questions 

Design Features of Preferred Alignment 

- Access Management 

Phasing & Implementation 

Final Report- June 2008 
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JACKRABBIT TRAIL ACCESS CONTROL AND CORRIDOR IMPROVEMENT 
STUDY: 1-10 TO BELL ROAD 
MCDOT Contract No. 2006-025, 

Work Order No. TT005 

MEETING MINUTES 

Date: October 16, 2007 

To: Ernest Rubi, Project Manager, MCDOT 

From: Jennifer Livingston , Project Manager, DMJM Harris 

Re: Jackrabbit Trail Access Control and CIS 

Subject: Stakeholder Workshop on Tier 2 Alternatives Evaluation 

Attendees: See attached sign-in sheet 

The following meeting notes set forth our understanding of the discussions and decisions made at th is 
meeting. If you have any questions, additions or comments, please contact the author immediately. If we 
do not hear from you within 10 days, we will assume that our understandings are the same. We are 
proceeding based upon the contents of these meeting notes. 

I. 

II. 

Ill. 

Introductions 
See attached sign-in sheet 

Purpose of Meeting 

The purpose of the meeting was to get updates from the various stakeholders, 
namely, City of Surprise, Town of Buckeye and the Flood Control District of Maricopa 
County (FCDMC) on their various projects and status of planned developments . In 
addition, consensus on Tier 2 evaluation of alternatives was also sought. 

Stakeholder Updates 

The stakeholders were requested to provide updates on the various planned 
developments and projects within their jurisdiction. 

1 



IV. 

Buckeye 
Woody Scoutten provided the following information on the planned developments 
within the Town of Buckeye-

o Canyon Views at the intersection of Bethany Home and Jackrabbit Trail is in 
rezoning stage. On the northeast corner of the site, a small retail center is 
zoned with frontage on Jackrabbit Trail. 

o Arroyo Seco and Arroyo Verde are in the pre-application process 
o Along the 
o Mixed use residential is proposed at the northeast corner of Indian School 

Road and Jackrabbit Trail. A retail shopping center is proposed at the 
southeast corner of the intersection. 

o Verrado is in the final platting stage along the high school. Only some areas 
have their final plats ready. 

o Pre-application was furn ished for a 20-acre shopping center at the south east 
corner of 1-10 and jackrabbit almost a year ago 

Traffic Volumes 

Tier 1 Screening process employed a "critical flaw" procedure that efficiently reduced 
the universe of alternatives to a manageable number of feasible options. These 
would be subject to detailed evaluation in the subsequent screening levels. Based on 
the constraints identified at the end of the stakeholder and community input process, 
the following criteria were used for excluding infeasible and undesirable alternatives: 

i. Land Use: compatibility with existing and future land use 
ii. Drainage/flood control: Compatibility with existing & planned facilities 
iii. Environment: impacts to environmental resources like the White Tanks 

Mountain Regional Park 
iv. Public Transportation Planning Policy: Compatibility with adopted 

agency/jurisdictional transportation plans including considerations for Tl 
spacing 

Based on the above-mentioned criteria, four main considerations were kept in mind 
while selecting the geographical zones through which potential alternatives could be 
drawn. These considerations were-

i. Topographical concerns 
ii. Proximity to environmental resources 
iii. Public acceptance during the scoping process 
iv. High-level planning-where to locate corridor in order to serve the community 

in the best possible manner and avoid circuitous routing 

Twelve zones were identified, six north and six south of Northern Avenue and each 
zone was approximately one-mile wide. (See attached figure) These north and south 
zones were then subject to the "critical flaw" criteria and checked for compatibility. 
Compatibility was rated as "yes", "no" or "maybe" and based on this analysis, zones 
were either eliminated or retained for further consideration. (See attached matrix) 

At the end of this analysis, five zones were retained to move into the next level of the 
screening process. Zones 2 and 3 North, and Zones 2, 3 and 4 South were retained. 
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v. 

VI. 

These zones span from the Tuthill Road alignment till half mile east of 191 51 Avenue 
alignment in the north and all the way up to a quarter-mile east of Citrus Road in the 
south . The critical issues that surfaced from th is analysis were as follows-

o Facility to connect to 1-10 either at Perryville Road or at the Jackrabbit Trail 
section line alignment 

a Avoid White Tanks Mountain Regional Park 
0 Network discontinuity 
o Coordination with FCDMC to mitigate potential impacts 
e Adherence to jurisdictional transportation planning policy 
a Public acceptance 

Overview of Tier 2 Screening Process 

Based on the zone analysis from Tier 1 Screening Process, three potential 
alternative corridors were identified for the next level of evaluation. However, these 
were broad conceptual corridors that did not represent the actual footprint in any 
manner. (See attached figure) 

Draft Tier 2 Evaluation criteria is as follows-

o Right-of-way required 
o General impact to community 
0 General impact to future planned developments & developable land 
o Public acceptance 
a Cost 
a Engineering complexity & constructabi lity 
0 Drainage/Flood control 
o Public transportation planning policy 
o Corridor footprinU Design consistency 
o Potential environmental impacts 

Please see attachment for a detailed descript ion of each of these criteria. 

The next steps in the process are as follows-

i. Incorporate stakeholder input on evaluation criteria and alternatives 
ii. Conduct Tier 2 evaluation 
iii. Travel demand modeling 

Tier 2 Screening Criteria 

The study need has to be demonstrated using the modeling before the next public 
meeting. The PAC also needs to decide the next PAC meeting date and the tentative 
schedule for the next public meeting. 

VII. Corridor Analysis By Segment 
VIII. Next Steps 

3 
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JACKRABBIT TRAIL ACCESS CONTROL AND CORRIDOR IMPROVEMENT 
STUDY: 1-10 TO BELL ROAD 
MCDOT Contract No. 2006-025, 

Work Order No. TTOOS 

Stakeholder Advisory Committee Meeting #4-Agenda 

• Introductions 

March 5, 2008: 2 PM to 3:30PM 
MCDOT Apache Conference Room 

2901 W. Durango 
Phoenix, Arizona 85009 

• Study Process 

• Alternative Screen ing Process 

• Summary of Tier 1 and Tier 2 Evaluation 

• Summary of Public Meeting in November 2007 

• Summary of Meetings with Key Stakeholders 

• Preferred Alignment Concept 

• Drainage Features 

• Traffic Volumes Analysis 

• Next Steps 

o Public Meeting- March 12, 2008 

o Technical Memorandum #6- March 2008 

o Draft Report in May 2008 including-

• Questions 

Design Features of Preferred Alignment 

Access Management 

Phasing & Implementation 

Final Report- June 2008 
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MJM IARRIS /\EJ~O i 'l 

JACKRABBIT TRAIL ACCESS CONTROL AND CORRIDOR IMPROVEMENT 
STUDY: 1-10 TO BELL ROAD 
MCDOT Contract No. 2006-025, 

Work Order No. TT005 

MEETING MINUTES 

Date: October 16, 2007 

To : Ernest Rubi, Project Manager, MCDOT 

From: Jennifer Livingston , Project Manager, DMJM Harris 

Re: Jackrabbit Trai l Access Control and CIS 

Subject: Stakeholder Workshop on Tier 2 Alternatives Evaluation 

Attendees: See attached sign-in sheet 

The following meeting notes set forth our understanding of the discussions and decisions made at th is 
meeting. If you have any questions, additions or comments, please contact the author immediately. If we 
do not hear from you within 10 days, we will assume that our understandings are the same. We are 
proceeding based upon the contents of these meeting notes. 

I. Introductions 

II. 

Ill. 

See attached sign -in sheet 

Purpose of Meeting 

The purpose of the meeting was to get updates from the various stakeholders, 
namely, City of Surprise, Town of Buckeye and the Flood Control District of Maricopa 
County (FCDMC) on their various projects and status of planned developments. In 
addition, consensus on Tier 2 evaluation of alternatives was also sought. 

Stakeholder Updates 

The stakeholders were requested to provide updates on the various planned 
developments and projects within their jurisdiction. 



IV. 

Buckeye 
Woody Scoutten provided the following information on the planned developments 
within the Town of Buckeye-

a Canyon Views at the intersection of Bethany Home and Jackrabbit Trail is in 
rezoning stage. On the northeast corner of the site, a small reta il center is 
zoned with frontage on Jackrabbit Trail. 

o Arroyo Seco and Arroyo Verde are in the pre-application process 
o Along the 
o Mixed use residential is proposed at the northeast corner of Indian School 

Road and Jackrabbit Trail. A retail shopping center is proposed at the 
southeast corner of the intersection . 

o Verrado is in the final platting stage along the high school. Only some areas 
have their final plats ready. 

o Pre-application was furnished for a 20-acre shopping center at the south east 
corner of 1-10 and jackrabbit almost a year ago 

Traffic Volumes 

Tier 1 Screening process employed a "critical flaw" procedure that efficiently reduced 
the universe of alternatives to a manageable number of feasible options. These 
would be subject to detailed evaluation in the subsequent screening levels. Based on 
the constraints identified at the end of the stakeholder and community input process, 
the following criteria were used for excluding infeasible and undesirable alternatives: 

i. Land Use: compatibility with existing and future land use 
ii. Drainage/flood control : Compatibility with existing & planned facilities 
iii. Environment: impacts to environmental resources like the White Tanks 

Mountain Regional Park 
iv. Public Transportation Planning Policy: Compatibility with adopted 

agency/jurisdictional transportation plans including considerations for Tl 
spacing 

Based on the above-mentioned criteria, four main considerations were kept in mind 
while selecting the geographical zones through which potential alternatives could be 
drawn. These considerations were-

i. Topographical concerns 
ii. Proximity to environmental resources 
iii. Public acceptance during the scoping process 
iv. High-level planning-where to locate corridor in order to serve the community 

in the best possible manner and avoid circuitous routing 

Twelve zones were identified, six north and six south of Northern Avenue and each 
zone was approximately one-mile wide. (See attached figure) These north and south 
zones were then subject to the "critical flaw" criteria and checked for compatibility. 
Compatibility was rated as "yes", "no" or "maybe" and based on this analysis, zones 
were either eliminated or retained for further consideration. (See attached matrix) 

At the end of this analysis, five zones were retained to move into the next level of the 
screening process. Zones 2 and 3 North, and Zones 2, 3 and 4 South were retained . 
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These zones span from the Tuthill Road alignment till half mile east of 191 51 Avenue 
alignment in the north and all the way up to a quarter-mile east of Citrus Road in the 
south . The critical issues that surfaced from this analysis were as follows-

e Facility to connect to 1-10 either at Perryville Road or at the Jackrabbit Trail 
section line alignment 

a Avoid White Tanks Mountain Regional Park 
o Network discontinuity 
o Coordination with FCDMC to mitigate potential impacts 
o Adherence to jurisdictional transportation planning policy 
o Public acceptance 

V. Overview of Tier 2 Screening Process 

Based on the zone analysis from Tier 1 Screening Process, three potential 
alternative corridors were identified for the next level of evaluation . However, these 
were broad conceptual corridors that did not represent the actual footprint in any 
manner. (See attached figure) 

Draft Tier 2 Evaluation criteria is as follows-

o Right-of-way required 
o General impact to community 
o General impact to future planned developments & developable land 
o Public acceptance 
o Cost 
o Engineering complexity & constructability 
o Drainage/Flood control 
a Public transportation planning policy 
o Corridor footprint/ Design consistency 
a Potential environmental impacts 

Please see attachment for a detailed description of each of these criteria. 

The next steps in the process are as follows-

i. Incorporate stakeholder input on evaluation criteria and alternatives 
ii. Conduct Tier 2 evaluation 
iii. Travel demand modeling 

VI. Tier 2 Screening Criteria 

The study need has to be demonstrated using the modeling before the next public 
meeting. The PAC also needs to decide the next PAC meeting date and the tentative 
schedule for the next public meeting. · 

VII. Corridor Analysis By Segment 
VIII. Next Steps 

3 
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JACKRABBIT TRAIL ACCESS CONTROL AND CORRIDOR IMPROVEMENT 
STUDY: 1-10 TO BELL ROAD 
MCDOT Contract No. 2006-025, 

Work Order No. TT005 

MEETING MINUTES 

Date: January 15, 2008 

To: Ernest Rubi, Project Manager, MCDOT 

From: Jenn ifer Livingston, Project Manager, DMJM Harris 

Re: Jackrabbit Trai l Access Control and CIS 

Subject: January 14, 2008 , Alternatives Evaluation Stakeholder Meeting with Maricopa 
Water District (MWD) and Flood Contro l District of Maricopa County (FCDMC) 

Attendees: See attached sign-in sheet 

The following meeting notes set forth our understanding of the discussions and decisions made at this 
meeting. If you have any questions, additions or comments, please contact the author immediately. If we 
do not hear from you within 10 days, we will assume that our understandings are the same. We are 
proceeding based upon the contents of these meeting notes. 

I. Introductions 
See attached sign-in sheet 

II. Project Background and Update 

Rodney Bragg gave an overview and background of the project. He provided a synopsis of 
the Stakeholder Advisory Committee (SAC) meeting and public meeting that were held in 
November 2007 to evaluate the a,l ternatives developed by the project team. 

Ill. Discussion on Preferred Alternative 

Rodney Bragg walked the attendees through the results of the evaluation matrix, which 
leaned towards a hybrid alternative. This hybrid alternative connects the corridor along 
Perryvil le Road near the southern end of the project (please see attached Potential 
Corridors map) , swings half-mile west just north of Ind ian School Road , travel s north till 



Bethany Home Road along the Beardsley Canal. It then swerves west again till the 199th 
Avenue alignment by crossing over the FRS #3 and continues north from a half-mile south 
of Northern Avenue till Peoria Avenue and travels along the McMicken Dam and joins up 
with 191 51 Avenue Alignment at its intersection with Bell Road. From Indian School Road to 
south of Thomas Road, the facility shifts 200-300 feet east and the existing Perryville Road 
could act as a frontage road. 

Rodney Bragg explained that the project team wished to get feedback from the stakeholders 
on the preferred alignment concept and described three options developed by the team to 
cross or go around the FRS #3. One option was to directly cross the structure at Maryland 
Avenue. The second option was to bypass the structure completely by continuing north 
along the Beardsley Canal till Orangewood Avenue and swing west to meet the 199th 
Avenue alignment and follow the route described above till Bell Road. The third option (or 
the south option) was to start swinging west, half-mile south of Bethany Home Road, curve 
around the southern edge of the FRS #3 and then turn north along 199lh Avenue alignment 
and follow a similar route till Bell Road. 

Rodney Bragg stated that the preferred alignment crosses the Beardsley Canal at one 
location- just south of Camelback Road . Glen Vortherms, MWD stated that the project team 
should contact Dave Maguire from Land Solutions Inc. to incorporate the plans for Zanjero 
Trails. Mike Greenslade, FCDMC apprised the project team about the status of the FRS #3 
Rehabilitation Project and stated that the Phase 1 of the project was under construction and 
Phase two was in 60% design stage anticipated to be completed by October 2008. He also 
informed that the Alternatives C and D as shown on the map would be crossing potential 
earth fissure risk zones, and Alternatives B & C would cut off the reservoir from the 
emergency spillway. He emphasized that the team's drainage analysis would have to 
mitigate these issues . The FCDMC modeling indicates that these areas have the potential to 
develop earth fissure zones, though they are not there at present. Mike Greenslade also 
informed the attendees subsidence has also occurred at both FRS #3 and McMicken Dam. 

Rodney Bragg inquired if there was any work being done on the FRS #3 outlet channel. 
Valerie Swick informed the attendees that the appraisers were currently looking at the 
prospects of acquiring the first row of lots along the west side of Jackrabbit Trail to settle the 
right-of-way issues, the report for which is expected by the end of February to mid-march 
2008 timeframe. Mike Greenslade also informed the team the Maricopa County Parks and 
Recreation Department was planning a trai lhead staging area at the south end of the 
McMicken Dam and re iterated the importance of avoiding conflict between pedestrian, 
equestrian and vehicular movements. He also indicated that the alternative for the dam 
would be available by March-April 2008 and could present MCDOT with a partnering 
opportunity. He also indicated that the district was aware of the City of Surprise 
Transportation Plan and realized that sometime in the future the east-west arterial streets 
would have to cross over the dam. Mike Greenslade also mentioned that the area has 
significant archaeological sites. 

Mike Greenslade expressed his concerns about the parkway facility crossing the FRS #3 
and stated that the south option would have less potential impact to the structure and that 
would be to FCDMC. Rodney Bragg also stated that the current horizontal curves drawn for 
the preferred alternative just barely meet the parkway design speed . He also inquired if the 
MWD had any concerns regarding canal crossings. MWD expressed that a bridge crossing 
should be used whenever the canal has to be crossed. Javier Guana inquired if the bridge 
crossing had to be at-grade. Glen Vortherms stated that that was entirely dependent on the 

2 

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



I 
I 
I 
I 
I 

·t 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

design but the freeboard operation and maintenance would need to be met. Javier Guana 
also inquired if there would be any objections if the alignment of the Beardsley Canal was 
modified or encased. Glen Vortherms stated that the alignment modification could be 
considered but not desirable and encasing would bring in maintenance issues. Bob Darr 
inquired how the western extension of Northern Avenue would tie in with this network. 
Rodney Bragg stated that all section lines would connect and tie into the Jackrabbit Trail 
facility. He also mentioned that based on this discussion, the south option of Alternative C 
seemed to be the path of least resistance . Mike Greenslade concurred and also reiterated 
the chances for a partnering opportunity since this study would tie in very well with the 
channel design and also with the McMicken Dam. Ernest Rubi thanked all present for their 
contribution and input. 

IV. Next Steps 

Rodney Bragg apprised the attendees about the schedule of the study and told that the 
project team was looking to complete the study by June 2008. Following this round of 
meetings with the key stakeholders, the project team will finalize the layout of the proposed 
facility. Another round of Stakeholder Advisory Committee meeting and public meeting will 
be held in March 2008 . 
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JACKRABBIT TRAIL ACCESS CONTROL AND CORRIDOR IMPROVEMENT 
STUDY: 1-10 TO BELL ROAD 
MCDOT Contract No. 2006-025, 

Work Order No. TTOOS 

MEETING MINUTES 

Date: January 15, 2008 

To : 

From: 

Re: 

Subject: 

Attendees: 

Ernest Rubi, Project Manager, MCDOT 

Jennifer Livingston, Project Manager, DMJM Harris 

Jackrabbit Trail Access Control and CIS 

January 14, 2008, Alternatives Evaluation Stakeholder Meeting wi th Maricopa 
Water District (MWD) and Flood Control District of Maricopa County (FCDMC) 

See attached sign-in sheet 

The following meeting notes set forth our understanding of the discussions and decisions made at this 
meeting. If you have any questions, additions or comments, please contact the author immediately. If we 
do not hear from you within 10 days, we will assume that our understandings are the same. We are 
proceeding based upon the contents of these meeting notes. 

I. Introductions 
See attached sign-in sheet 

II. Project Background and Update 

Rodney Bragg gave an overview and background of the project. He provided a synopsis of 
the Stakeholder Advisory Committee (SAC) meeting and public meeting that were held in 
November 2007 to evaluate the alternatives developed by the project team . 

Ill. Discussion on Preferred Alternative 

Rodney Bragg walked the attendees through the results of the evaluation matrix, which 
leaned towards a hybrid alternative. This hybrid alternative connects the corridor along 
Perryville Road near the southern end of the project (please see attached Potential 
Corridors map), swings half-mile west just north of Indian School Road , travels north till 
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Bethany Home Road along the Beardsley Canal. It then swerves west again till the 199th 
Avenue alignment by crossing over the FRS #3 and continues north from a half-mile south 
of Northern Avenue till Peoria Avenue and travels along the McMicken Dam and joins up 
with 191 st Avenue Alignment at its intersection with Bell Road . From Indian School Road to 
south of Thomas Road , the facility shifts 200-300 feet east and the existing Perryv ille Road 
could act as a frontage road . 

Rodney Bragg explained that the project team wished to get feedback from the stakeholders 
on the preferred alignment concept and described three options developed by the team to 
cross or go around the FRS #3. One option was to directly cross the structure at Maryland 
Avenue. The second option was to bypass the structure completely by continuing north 
along the Beardsley Canal till Orangewood Avenue and swing west to meet the 199th 
Avenue alignment and follow the route described above till Bell Road. The th ird option (or 
the south option) was to start swinging west, half-mile south of Bethany Home Road, curve 
around the southern edge of the FRS #3 and then turn north along 199th Avenue alignment 
and follow a similar route till Bell Road. 

Rodney Bragg stated that the preferred al ignment crosses the Beardsley Canal at one 
location- just south of Camelback Road. Glen Vortherms, MWD stated that the project team 
should contact Dave Maguire from Land Solutions Inc. to incorporate the plans for Zanjero 
Trails. Mike Greenslade , FCDMC apprised the project team about the status of the FRS #3 
Rehabil itation Project and stated that the Phase 1 of the project was under construction and 
Phase two was in 60% design stage anticipated to be completed by October 2008 . He also 
informed that the Alternatives C and D as shown on the map would be crossing potential 
earth fissure risk zones, and Alternatives B & C would cut off the reservoir from the 
emergency spillway. He emphasized that the team's drainage analysis would have to 
mitigate these issues. The FCDMC modeling indicates that these areas have the potential to 
develop earth fissure zones, though they are not there at present. Mike Greenslade also 
informed the attendees subsidence has also occurred at both FRS #3 and McMicken Dam. 

Rodney Bragg inquired if there was any work being done on the FRS #3 outlet channel. 
Valerie Swick informed the attendees that the appraisers were currently looking at the 
prospects of acquiring the first row of lots along the west side of Jackrabbit Trail to settle the 
right-of-way issues, the report for which is expected by the end of February to mid-march 
2008 timeframe. Mike Greenslade also informed the team the Maricopa County Parks and 
Recreation Department was planning a trailhead staging area at the south end of the 
McMicken Dam and reiterated the importance of avoiding conflict between pedestrian, 
equestrian and vehicular movements. He also indicated that the alternative for the dam 
would be available by March-April 2008 and could present MCDOT with a partnering 
opportunity. He also indicated that the district was aware of the City of Surprise 
Transportation Plan and realized that sometime in the future the east-west arterial streets 
would have to cross over the dam. Mike Greenslade also mentioned that the area has 
significant archaeological sites. 

Mike Greenslade expressed his concerns about the parkway facility crossing the FRS #3 
and stated that the south option would have less potential impact to the structure and that 
would be to FCDMC. Rodney Bragg also stated that the current horizontal curves drawn for 
the preferred alternative just barely meet the parkway design speed . He also inquired if the 
MWD had any concerns regarding canal crossings. MWD expressed that a bridge crossing 
should be used whenever the canal has to be crossed. Javier Guana inquired if the bridge 
crossing had to be at-grade. Glen Vortherms stated that that was entirely dependent on the 
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design but the freeboard operation and maintenance would need to be met. Javier Guana 
also inquired if there would be any objections if the alignment of the Beardsley Canal was 
modified or encased. Glen Vortherms stated that the alignment modification could be 
considered but not desirable and encasing would bring in maintenance issues. Bob Darr 
inquired how the western extension of Northern Avenue would tie in with this network. 
Rodney Bragg stated that all section lines would connect and tie into the Jackrabbit Trail 
facility. He also mentioned that based on this discussion, the south option of Alternative C 
seemed to be the path of least resistance. Mike Greenslade concurred and also reiterated 
the chances for a partnering opportunity since this study would tie in very well with the 
channel design and also with the McMicken Dam. Ernest Rubi thanked all present for their 
contribution and input. 

IV. Next Steps 

Rodney Bragg apprised the attendees about the schedule of the study and told that the 
project team was looking to complete the study by June 2008. Following th is round of 
meetings with the key stakeholders, the project team will finalize the layout of the proposed 
facility. Another round of Stakeholder Advisory Committee meeting and public meeting will 
be held in March 2008 . 
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JACKRABBIT TRAIL ACCESS CONTROL AND CORRIDOR IMPROVEMENT 
STUDY: 1-10 TO BELL ROAD 
MCDOT Contract No. 2006-025, 

Work Order No. TT005 

MEETING MINUTES 

Date: January 15, 2008 

To: Ernest Rubi, Project Manager, MCDOT 

From: Jennifer Livingston, Project Manager, DMJM Harris 

Re: Jackrabbit Trail Access Control and CIS 

Subject: January 14, 2008 , Alternatives Evaluation Stakeholder Meeting with Maricopa 
Water District (MWD) and Flood Control District of Maricopa County (FCDMC) 

Attendees: See attached sign-in sheet 

The following meeting notes set forth our understanding of the discussions and decisions made at this 
meeting. If you have any questions, additions or comments, please contact the author immediately. If we 
do not hear from you within 10 days, we will assume that our understandings are the same. We are 
proceeding based upon the contents of these meeting notes. 

I. Introductions 
See attached sign-in sheet 

II. Project Background and Update 

Rodney Bragg gave an overview and background of the project. He provided a synopsis of 
the Stakeholder Advisory Committee (SAC) meeting and public meeting that were held in 
November 2007 to evaluate the alternatives developed by the project team. 

Ill. Discussion on Preferred Alternative 

Rodney Bragg walked the attendees through the results of the evaluation matrix, which 
leaned towards a hybrid alternative. This hybrid alternative connects the corridor along 
Perryville Road near the southern end of the project (please see attached Potential 
Corridors map), swings half-mile west just north of Indian School Road , travels north till 
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Bethany Home Road along the Beardsley Canal. It then swerves west again till the 199\h 
Avenue alignment by crossing over the FRS #3 and continues north from a half-mile south 
of Northern Avenue till Peoria Avenue and travels along the McMicken Dam and joins up 
with 191 51 Avenue Alignment at its intersection with Bell Road. From Indian School Road to 
south of Thomas Road, the facility shifts 200-300 feet east and the existing Perryville Road 
could act as a frontage road . 

Rodney Bragg explained that the project team wished to get feedback from the stakeholders 
on the preferred alignment concept and described three options developed by the team to 
cross or go around the FRS #3. One option was to directly cross the structure at Maryland 
Aven ue. The second option was to bypass the structure completely by continuing north 
along the Beardsley Canal till Orangewood Avenue and swing west to meet the 199th 
Avenue alignment and follow the route described above till Bell Road. The third option (or 
the south option) was to start swinging west, half-mile south of Bethany Home Road , curve 
around the southern edge of the FRS #3 and then turn north along 199th Avenue alignment 
and follow a similar route till Bell Road . 

Rodney Bragg stated that the preferred alignment crosses the Beardsley Canal at one 
location- just south of Camelback Road . Glen Vortherms, MWD stated that the project team 
shou ld contact Dave Maguire from Land Solutions Inc. to incorporate the plans for Zanjero 
Trails. Mike Greenslade, FCDMC apprised the project team about the status of the FRS #3 
Rehabi litation Project and stated that the Phase 1 of the project was under construction and 
Phase two was in 60% design stage anticipated to be completed by October 2008 . He also 
informed that the Alternatives C and D as shown on the map would be crossing potential 
earth fissure risk zones, and Alternatives B & C would cut off the reservoir from the 
emergency spillway. He emphasized that the team's drainage analysis would have to 
mitigate these issues. The FCDMC modeling indicates that these areas have the potential to 
develop earth fissure zones, though they are not there at present. Mike Greenslade also 
informed the attendees subsidence has also occurred at both FRS #3 and McMicken Dam. 

Rodney Bragg inquired if there was any work being done on the FRS #3 outlet channel. 
Valerie Swick informed the attendees that the appraisers were currently looking at the 
prospects of acquiring the first row of lots along the west side of Jackrabbit Trail to settle the 
right-of-way issues, the report for which is expected by the end of February to mid-march 
2008 timeframe. Mike Greenslade also informed the team the Maricopa County Parks and 
Recreation Department was planning a trailhead staging area at the south end of the 
McMicken Dam and reiterated the importance of avoiding conflict between pedestrian, 
equestrian and vehicular movements. He also indicated that the alternative for the dam 
would be available by March-April 2008 and could present MCDOT with a partnering 
opportunity. He also indicated that the district was aware of the City of Surprise 
Transportation Plan and real ized that sometime in the future the east-west arterial streets 
would have to cross over the dam. Mike Greenslade also mentioned that the area has 
significant archaeological sites. 

Mike Greenslade expressed his concerns about the parkway facility crossing the FRS #3 
and stated that the south option would have less potential impact to the structure and that 
would be to FCDMC. Rodney Bragg also stated that the current horizontal curves drawn for 
the preferred alternative just barely meet the parkway design speed. He also inquired if the 
MWD had any concerns regarding canal crossings. MWD expressed that a bridge crossing 
should be used whenever the canal has to be crossed. Javier Guana inquired if the bridge 
crossing had to be at-grade. Glen Vortherms stated that that was entirely dependent on the 
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design but the freeboard operation and maintenance would need to be met. Javier Guana 
also inquired if there would be any objections if the alignment of the Beardsley Canal was 
modified or encased. Glen Vortherms stated that the al ignment modification could be 
considered but not desirable and encasing would bring in maintenance issues. Bob Darr 
inquired how the western extension of Northern Avenue would tie in with this network. 
Rodney Bragg stated that all section lines would connect and tie into the Jackrabbit Trail 
facility. He also mentioned that based on this discussion , the south option of Alternative C 
seemed to be the path of least resistance. Mike Greenslade concurred and also reiterated 
the chances for a partnering opportunity since th is study would tie in very well with the 
channel design and also with the McMicken Dam. Ernest Rubi thanked all present for their 
contribution and input. 

IV. Next Steps 

Rodney Bragg apprised the attendees about the schedule of the study and told that the 
project team was looking to complete the study by June 2008. Following th is round of 
meetings with the key stakeholders, the project team will finalize the layout of the proposed 
facil ity. Another round of Stakeholder Advisory Committee meeting and public meeting will 
be held in March 2008. 
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JACKRABBIT TRAIL ACCESS CONTROL AND CORRIDOR IMPROVEMENT 
STUDY: 1-10 TO BELL ROAD 
MCDOT Contract No. 2006-025, 

Work Order No. TTOOS 

Stakeholder Advisory Committee Meeting #4 -Agenda 

• Introductions 

• Study Process 

March 5, 2008: 2 PM to 3:30PM 
MCDOT Apache Conference Room 

2901 W. Durango 
Phoenix, Arizona 85009 

• Alternative Screening Process 

• Summary of Tier 1 and Tier 2 Evaluation 

• Summary of Public Meeting in November 2007 

• Summary of Meetings with Key Stakeholders 

• Preferred Alignment Concept 

• Drainage Features 

• Traffic Volumes Analysis 

• Next Steps 

o Public Meeting- March 12, 2008 

o Technical Memorandum #6- March 2008 

o Draft Report in May 2008 including-

• Questions 

Design Features of Preferred Alignment 

- Access Management 

Phasing & Implementation 

Final Report- June 2008 
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JACKRABBIT TRAIL ACCESS CONTROL AND CORRIDOR IMPROVEMENT 
STUDY: 1-10 TO B ELL ROAD 
MCDOT Contract No. 2006-025, 

Wo rk Order No. TT005 

MEETING M INUTES 

Date: October 16, 2007 

To: Ernest Rubi , Project Manager, MCDOT 

From: Jennifer Livingston, Project Manager, DMJM Harris 

Re: Jackrabbit Trail Access Control and CIS 

Subject: Stakeholder Workshop on Tier 2 Alternatives Evaluation 

Attendees: See attached sign-in sheet 

The following meeting notes set forth our understanding of the discussions and decisions made at this 
meeting. If you have any questions, additions or comments, please contact the author immediately. If we 
do not hear from you within 10 days, we will assume that our understandings are the same. We are 
proceeding based upon the contents of these meeting notes. 

I. 

II. 

Ill. 

Introductions 
See attached sign-in sheet 

Pu rpose of Meeting 

The purpose of the meeting was to get updates from the various stakeholders, 
namely, City of Surprise, Town of Buckeye and the Flood Control District of Maricopa 
County (FCDMC) on their various projects and status of planned developments. In 
addition, consensus on Tier 2 eva luation of alternatives was also sought. 

Stakeholder Updates 

The stakeholders were requested to provide updates on the various planned 
developments and projects within their jurisdiction . 
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Buckeye 
Woody Scoutten provided the fo llowing information on the planned developments 
with in the Town of Buckeye-

a Canyon Views at the intersection of Bethany Home and Jackrabbit Trail is in 
rezoning stage. On the northeast corner of the site, a small retail center is 
zoned with frontage on Jackrabbit Trail. 

o Arroyo Seco and Arroyo Verde are in the pre-application process 
o Along the 
o Mixed use res idential is proposed at the northeast corner of Indian School 

Road and Jackrabbit Trail. A retail shopping center is proposed at the 
southeast corner of the intersection . 

o Verrado is in the final platting stage along the high school. Only some areas 
have their f inal plats ready. 

o Pre-application was furnished for a 20-acre shopping center at the south east 
corner of 1-10 and jackrabbit almost a year ago 

IV. Traffic Volumes 

Tier 1 Screening process employed a "critical flaw" procedure that efficient ly reduced 
the universe of alternatives to a manageable number of feasible options. These 
would be subject to detailed evaluation in the subsequent screen ing levels. Based on 
the constraints identified at the end of the stakeholder and community input process, 
the following cri teria were used for exclud ing infeasible and undesirable alternatives: 

i. Land Use: compatib il ity with existing and future land use 
ii. Drainage/flood control: Compatibil ity with existing & planned facilit ies 
iii. Environment: impacts to environmental resources like the White Tanks 

Mountain Regional Park 
iv. Public Transportation Planning Policy: Compatibility with adopted 

agency/jurisdictional transportation plans including considerations for Tl 
spacing 

Based on the above-mentioned criteria, four main considerations were kept in mind 
while selecting the geographical zones through which potential alternatives could be 
drawn. These considerations were-

i. Topographical concerns 
ii. Proximity to environmental resources 
iii. Public acceptance during the scoping process 
iv. High-level planning-where to locate corridor in order to serve the community 

in the best possible manner and avoid circuitous routing 

Twelve zones were identified , six north and six south of Northern Avenue and each 
zone was approximately one-mile wide . (See attached figure) These north and south 
zones were then subject to the "critical flaw" criteria and checked for compatibility. 
Compatibility was rated as "yes", "no" or "maybe" and based on this analysis, zones 
were either eliminated or retained for further consideration. (See attached matrix) 

At the end of this analysis, five zones were retained to move into the next level of the 
screening process. Zones 2 and 3 North, and Zones 2, 3 and 4 South were retained . 
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v. 

These zones span from the Tuthill Road alignment till half mile east of 191 51 Avenue 
alignment in the north and all the way up to a quarter-mile east of Citrus Road in the 
south . The critical issues that surfaced from this analysis were as follows-

o Facility to connect to 1-10 either at Perryville Road or at the Jackrabbit Trail 
section line alignment 

o Avoid White Tanks Mountain Regional Park 
a Network discontinuity 

o Coordination with FCDMC to mitigate potential impacts 

o Adherence to jurisdictional transportation planning policy 
a Public acceptance 

Overview of Tier 2 Screening Process 

Based on the zone analysis from Tier 1 Screening Process, three potential 
alternative corridors were identified for the next level of evaluation. However, these 
were broad conceptual corridors that did not represent the actual footprint in any 
manner. (See attached figure) 

Draft Tier 2 Evaluation criteria is as follows-

o Right-of-way required 
o General impact to community 
o General impact to future planned developments & developable land 

o Public acceptance 
a Cost 

o Engineering complexity & constructability 

e Drainage/F lood control 
o Public transportation planning pol icy 

o Corridor footprint/ Design consistency 
o Potential environmental impacts 

Please see attachment for a detailed description of each of these criteria . 

The next steps in the process are as follows-

i. Incorporate stakeholder input on evaluation criteria and alternatives 
ii. Conduct Tier 2 evaluation 
iii. Travel demand modeling 

VI. Tier 2 Screening Criteria 

The study need has to be demonstrated using the modeling before the next public 
meeting. The PAC also needs to decide the next PAC meeting date and the tentative 
schedule for the next public meeting. 

VII. Corridor Analysis By Segment 
VIII. Next Steps 
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JACKRABBIT TRAIL ACCESS CONTROL AND CORRIDOR IMPROVEMENT 
STUDY: 1-10 TO BELL ROAD 
MCDOT Contract No. 2006-025, 

Work Order No. TT005 

MEETING MINUTES 

Date: January 15, 2008 

To: Ernest Rubi, Project Manager, MCDOT 

From: Jennifer Livingston , Project Manager, DMJM Harris 

Re: Jackrabbit Trail Access Control and CIS 

Subject: January 14, 2008, Alternatives Evaluation Stakeholder Meeting with Maricopa 
Water District (MWD) and Flood Control District of Maricopa County (FCDMC) 

Attendees: See attached sign-in sheet 

The following meeting notes set forth our understanding of the discussions and decisions made at th is 
meeting. If you have any questions, additions or comments, please contact the author immediately. If we 
do not hear from you within 10 days, we will assume that our understandings are the same. We are 
proceeding based upon the contents of these meeting notes. 

I. Introductions 
See attached sign-in sheet 

II. Project Background and Update 

Rodney Bragg gave an overview and background of the project. He provided a synopsis of 
the Stakeholder Advisory Committee (SAC) meeting and public meeting that were held in 
November 2007 to evaluate the alternatives developed by the project team. 

I ll. Discussion on Preferred Alternative 

Rodney Bragg walked the attendees through the results of the evaluation matrix, which 
leaned towards a hybrid alternative. This hybrid alternative connects the corridor along 
Perryville Road near the southern end of the project (please see attached Potential 
Corridors map), swings half-mile west just north of Indian School Road, travels north till 
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Bethany Home Road along the Beardsley Canal. It then swerves west again till the 199th 
Avenue alignment by crossing over the FRS #3 and continues north from a half-mile south 
of Northern Avenue till Peoria Avenue and travels along the McMicken Dam and joins up 
with 191st Avenue Alignment at its intersection with Bell Road. From Indian School Road to 
south of Thomas Road, the facility shifts 200-300 feet east and the existing Perryville Road 
could act as a frontage road. 

Rodney Bragg explained that the project team wished to get feedback from the stakeholders 
on the preferred alignment concept and described three options developed by the team to 
cross or go around the FRS #3. One option was to directly cross the structure at Maryland 
Avenue. The second option was to bypass the structure completely by continuing north 
along the Beardsley Canal till Orangewood Avenue and swing west to meet the 199lh 
Avenue alignment and follow the route described above till Bell Road. The third option (o r 
the south option) was to start swinging west, half-mile south of Bethany Home Road, curve 
around the southern edge of the FRS #3 and then turn north along 199lh Avenue alignment 
and follow a similar route till Bell Road . 

Rodney Bragg stated that the preferred alignment crosses the Beardsley Canal at one 
location- just south of Camelback Road . Glen Vortherms, MWD stated that the project team 
should contact Dave Maguire from Land Solutions Inc. to incorporate the plans for Zanjero 
Trai ls. Mike Greenslade, FCDMC apprised the project team about the status of the FRS #3 
Rehabilitation Project and stated that the Phase 1 of the project was under construction and 
Phase two was in 60% design stage anticipated to be completed by October 2008. He also 
informed that the Alternatives C and D as shown on the map would be crossing potential 
earth fissure risk zones, and Alternatives B & C would cut off the reservoir from the 
emergency spillway. He emphasized that the team's drainage analysis would have to 
mitigate these issues. The FCDMC modeling indicates that these areas have the potential to 
develop earth fissure zones, though they are not there at present. Mike Greenslade also 
informed the attendees subsidence has also occurred at both FRS #3 and McMicken Dam. 

Rodney Bragg inquired if there was any work being done on the FRS #3 outlet channel. 
Valerie Swick informed the attendees that the appraisers were currently looking at the 
prospects of acquiring the first row of lots along the west side of Jackrabbit Trail to settle the 
right-of-way issues, the report for which is expected by the end of February to mid-march 
2008 timeframe. Mike Greenslade also informed the team the Maricopa County Parks and 
Recreation Department was planning a tra ilhead staging area at the south end of the 
McMicken Dam and re iterated the importance of avoiding confl ict between pedestrian, 
equestrian and vehicular movements. He also indicated that the alternative for the dam 
would be available by March-April 2008 and could present MCDOT with a partnering 
opportunity. He also indicated that the district was aware of the City of Surprise 
Transportation Plan and real ized that sometime in the future the east-west arterial streets 
would have to cross over the dam. Mike Greenslade also mentioned that the area has 
significant archaeological sites. 

Mike Greenslade expressed his concerns about the parkway facility crossing the FRS #3 
and stated that the south option would have less potential impact to the structure and that 
would be to FCDMC. Rodney Bragg also stated that the current horizontal curves drawn for 
the preferred alternative just barely meet the parkway design speed . He also inquired if the 
MWD had any concerns regarding canal crossings. MWD expressed that a bridge crossing 
should be used whenever the canal has to be crossed. Javier Guana inquired if the bridge 
crossing had to be at-grade. Glen Vortherms stated that that was entirely dependent on the 
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design but the freeboard operation and maintenance would need to be met. Javier Guana 
also inquired if there would be any objections if the alignment of the Beardsley Canal was 
modified or encased. Glen Vortherms stated that the alignment modification could be 
considered but not desirable and encasing would bring in maintenance issues. Bob Darr 
inquired how the western extension of Northern Avenue would tie in with this network. 
Rodney Bragg stated that all section lines would connect and tie into the Jackrabbit Trail 
facility. He also mentioned that based on this discussion , the south option of Alternative C 
seemed to be the path of least resistance. Mike Greenslade concurred and also reiterated 
the chances for a partnering opportunity since this study would tie in very well with the 
channel design and also with the McMicken Dam. Ernest Rubi thanked all present for their 
contribution and input. 

IV. Ne)(t Steps 

Rodney Bragg apprised the attendees about the schedule of the study and told that the 
project team was looking to complete the study by June 2008 . Following this round of 
meetings with the key stakeholders, the project team will f inalize the layout of the proposed 
facility. Another round of Stakeholder Advisory Committee meeting and public meeting will 
be held in March 2008. 
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JACKRABB IT TRAIL ACCESS CONTROL AN D CORRIDOR IMPROVEMENT 
STUDY: 1-10 TO B ELL ROAD 
MCDOT Contract No. 2006-025, 

Work Order No. TT005 

MEETING MINUTES 

Date: January 15, 2008 

To : Ernest Rubi , Project Manager, MCDOT 

From: Jennifer Livingston, Project Manager, DMJM Harris 

Re: Jackrabbit Trail Access Control and CIS 

Subject: January 10, 2008, Alternatives Evaluation Stakeholder Meeting with Arizona 
State Land Department (ASLD) and Arizona Department of Corrections 

Attendees : See attached sign-in sheet 

The following meeting notes set forth our understanding of the discussions and decisions made at this 
meeting. If you have any questions, additions or comments, please contact the author immediately. If we 
do not hear from you within 10 days, we will assume that our understandings are the same. We are 
proceeding based upon the contents of these meeting notes. 

I. Introductions 
See attached sign-in sheet 

II. Project Background and Update 

Rodney Bragg gave an overview and background of the project. He prov ided a synopsis of 
the Stakeholder Advisory Committee (SAC) meeting and public meetings that were held in 
November 2007 to evaluate the alternatives developed by the project team. 

Ill. Discussion on Preferred Alternative 

Rodney Bragg walked the attendees through the results of the evaluation matrix, which 
leaned towards a hybrid alternative. This hybrid alternative connects the corridor along 
Perryville Road near the southern end of the project (please see attached Potential 
Corridors map), swings half-mi le west just north of Indian School Road, travels north till 

1 



Bethany Home Road along the Beardsley Canal. It then swerves west again till the 199th 
Avenue alignment by crossing over the FRS #3 and continues north from a half-mile south 
of Northern Avenue till Peoria Avenue and travels along the McMicken Dam and joins up 
with 191 51 Avenue Alignment at its intersection with Bell Road . From Indian School Road to 
south of Thomas Road, the facil ity shifts 200-300 feet east and the existing Perryville Road 
could act as a frontage road . 

Rodney Bragg explained that the project team wished to get feedback from the stakeholders 
on the preferred alignment concept. Ruben Ojeda mentioned that the state land property 
east of the proposed parkway would need access as well, and maybe another frontage road 
on the east would be feasible. He also informed that there were a few irrigation wells on the 
state land property sub-leased to Sunfresh Farms by the Department of Corrections, which 
will have to be taken into account. Warren Davis informed the attendees that the State 
Prison at Perryville had no expansion plans on the west side of their property. 

Rodney Bragg described three options developed by the team to cross or go around the 
FRS #3. One option was to directly cross the structure at Maryland Avenue. The second 
option was to bypass the structure completely by continuing north along the Beardsley 
Canal till Orangewood Avenue and swing west to meet the 199lh Avenue alignment and 
follow the route described above till Bell Road . The third option (or the south option) was to 
start swinging west, half-mile south of Bethany Home Road, curve around the southern 
edge of the FRS #3 and then turn north along 199111 Avenue alignment and follow a similar 
route till Bell Road. 

Gordon Taylor and Ruben Ojeda said that the ASLD would prefer to sweep around the FRS 
#3 and thus, the southern option was preferred . Woody Scoutten and Brian Rose mentioned 
that Canyon Views, a planned development at the intersection of Bethany Home Road and 
Jackrabbit Trail will be impacted by this option and thus Buckeye would support the northern 
option . Woody Scoutten also mentioned that Canyon Views was still in the rezoning stage . 

While discussing the northern part of the corridor, both Ruben Ojeda and Gordon Taylor felt 
that the current corridor minimized impacts to the ASLD property. Since the proposed 
alternative is about 600 feet to 1800 feet west of the flood pool of the McMicken Dam, Randy 
Overmyer mentioned that if we push the facility further west, then other east-west arterials 
would have to be extended that extra distance. The project team was trying to minimize the 
infrastructure footprint on the ASLD property. Randy Overmyer said that the City of Surprise 
was supportive of the current preferred alignment for the parkway corridor. He also 
mentioned that the City of Surprise wants to protect enough right-of-way for the connection 
of Jackrabbit Trail with Bell Road based on the traffic volumes. Gordon Taylor expressed 
that the ASLD engineering department would also like to take a look at the intersection of 
Jackrabbit Trail and Bell Road/Sun Valley Parkway. 

Ernest Rubi thanked all present for their contribution and input. 

IV. Next Steps 

Rodney Bragg apprised the attendees about the schedule of the study and stated that the 
project team was looking to complete the study by June 2008. Following this round of 
meetings with the key stakeholders such as Flood Control District, Maricopa Water District, 
Litchfield Park Elementary School District, etc. the project team will finalize the layout of the 
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proposed facility . Another round of Stakeholder Advisory Committee meeting and public 
meeting will be held in March 2008. 
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DMJM H~RRIS AECOM 

Jackrabbit Trail Access Control and Corridor Improvement Study 
lnterstate~10 to Bell Road 

Preferred Alternative Discussion Meeting 

January 10, 2008: 2 PM to 4 PM 
MCDOT Navajo Conference Room 

2901 W. Durango, Phoenix, Arizona 85009 
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JACKRABBIT TRAIL ACCESS CONTROL AND CORRIDOR IMPROVEMENT 
STUDY: 1-10 TO BELL ROAD 
MCDOT Contract No. 2006-025, 

Work Order No. TT005 

MEETING MINUTES 

Date: January 29, 2008 

To : Ernest Rubi, Project Manager, MCDOT 

From: Jennifer Livingston, Project Manager, DMJ M Harris 

Re: Jackrabbit Tra il Access Control and CIS 

Subject: January 10, 2008 , Alternatives Evaluation Stakeholder Meeting with Litchfield 
Park Elementary School District #79 

Attendees : See attached sign-in sheet 

The following meeting notes set forth our understanding of the discussions and decisions made at this 
meeting. If you have any questions, additions or comments, please contact the author imme.diately. If we 
do not hear from you with in 10 days, we will assume that our understandings are the same. We are 
proceeding based upon the contents of these meeting notes. 

I. Introductions 
See attached sign-in sheet 

II. Project Background and Update 

Rodney Bragg gave an overview and background of the project. Rodney Bragg mentioned 
that the purpose of this study was to establish a footprint and accordingly protect right-of
way. Ernest Rubi informed the attendees about the connection of th is study with the larger 
MAG 1-1 0/Hassayampa Valley Roadway Framework Study and emphasized that th is 
corridor study was looking to establish a connection between Bell Road and 1-10 east of the 
White Tank Mountains. Rodney Bragg provided a synopsis of the Stakeholder Advisory 
Co mmittee (SAC) meeting and pub lic meetings that were held in November 2007 to 
evaluate the alternatives developed by the project tea m. 

Ill. Discussion on Preferred Alternative 



Rodney Bragg mentioned that there were a couple of key form-givers in this study- Zanjero 
Trails , a master planned community that goes all the way from Camelback Road till Bell 
Road; and the property owned by the Arizona State Land Department (ASLD), which the 
department intends to auction at some point in the future. Rodney Bragg then walked the 
attendees through the results of the evaluation matrix, which leaned towards a hybrid 
alternative. This hybrid alternative connects the corridor along Perryville Road near the 
southern end of the project (please see attached Potential Corridors map) , swings half-mile 
west just north of Indian School Road , travels north till Bethany Home Road along the 
Beardsley Canal. It then swerves west again t ill the 199th Avenue alignment by crossing over 
the FRS #3 and continues north from a half-mile south of Northern Avenue till Peoria 
Avenue and travels along the McMicken Dam and joins up with 191 51 Avenue Alignment at 
its intersection with Bell Road . From Indian School Road to south of Thomas Road, the 
faci lity shifts 200-300 feet east and the existing Perryville Road could act as a frontage road. 

Rodney Bragg explained that the project team wished to get feedback from the stakeholders 
on the preferred alignment concept. Ken Axford stated the attendees that the Scott Libby 
Elementary School currently uses Thomas Road as an entry access and Perryvi lle Road as 
an exit for the parents, and buses use Perryville Road alone. The current bus turnaround is 
a problem and the school district is working on improving the circulation system. He also 
stated that the district owns the land north of Encanto Boulevard and plans additional 
faci lities possibly over the next ten years. Ken Axford inquired about the future traffic 
interchange on Perryville Road with 1-10 as it had been shown on the map (See attached). 
Rodney Bragg informed the attendees that this interchange is funded under Prop 400. 

Ken Axford inquired about the access control on Perryville Road and its connect ion with the 
future parkway facil ity . Rodney Bragg stated that the parkway facility typically has more 
access control than an arterial and less than a freeway. Thus, there would be limited direct 
driveways on to the facility. Dave Gourlay inquired if stop signs, traffic lights or ramps would 
be used to achieve this access control. Rodney Bragg told the attendees that in order to 
have more capacity on the roadway, there would be very few median openings and a 
combination of traffic lights and stop signs could achieve that desired level of access control. 
Ken Axford reiterated that the school district would have no objections to the improvements 
as long as connection and access to Thomas Road was ensured in the plans. Dave Gourlay 
also mentioned that the school district would be supportive of the proposed alternative as 
long as there was enough buffer between this high-level facility and the school premises. 
Ken Axford informed the attendees that the school district was planning to sh ift the main 
entrance to the school from Perryville Road to Thomas Road . 

Ernest Rubi thanked all present for their contribution and input. 

IV. Next Steps 

Rodney Bragg apprised the attendees about the schedule of the study and told that the 
project team was looking to complete the study by June 2008. Following this round of 
meetings with the key stakeholders, the project team will finalize the layout of the proposed 
facility. Another round of Stakeholder Advisory Committee meeting and public meeting will 
be held in March 2008. 
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DMJM HARRIS AECOM 

Jackrabbit Trail Access Control and Corridor Improvement Study 
lnterstate-10 to Bell Road 

Preferred Altern~tive Discussion Meeting 

January 29, 2008: 1 PM to 2:30 PM 
Litchfield Elementary School District #79 
553 Plaza Circle Litchfield Park, AZ 85340 

SIGN-IN SHEET 
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DMJM HARRIS AECOM 

Jackrabbit Trail Access Control and Corridor Improvement Study 
lnterstate~10 to Bell Road 

Stakeholder Workshop~ Tier 2 Evaluation of Alternatives 
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JACKRABBIT TRAIL ACCESS CONTROL AND CORRIDOR IMPROVEMENT 
STUDY: 1-10 TO BELL ROAD 
MCDOT Contract No. 2006-025, 

Work Order No. TTOOS 

MEETING MINUTES 

Date: January 15, 2008 

To: Ernest Rubi , Project Manager, MCDOT 

From: Jennifer Livingston , Project Manager, DMJM Harris 

Re: Jackrabbit Trail Access Control and CIS 

Subject: January 14, 2008, Alternatives Evaluation Stakeholder Meeting with Maricopa 
Water District (MWD) and Flood Control District of Maricopa County (FCDMC) 

Attendees: See attached sign-in sheet 

The following meeting notes set forth our understanding of the discussions and decisions made at this 
meeting. If you have any questions, additions or comments, please contact the author immediately. If we 
do not hear from you within 10 days, we will assume that our understandings are the same. We are 
proceeding based upon the contents of these meeting notes. 

I. Introductions 
See attached sign-in sheet 

II. Project Background and Update 

Rodney Bragg gave an oveNiew and background of the project. He provided a synopsis of 
the Stakeholder Advisory Committee (SAC) meeting and public meeting that were held in 
November 2007 to evaluate the alternatives developed by the project team. 

Ill. Discussion on Preferred Alternative 

Rodney Bragg walked the attendees through the results of the evaluation matrix, which 
leaned towards a hybrid alternative. This hybrid alternative connects the corridor along 
Perryville Road near the southern end of the project (please see attached Potential 
Corridors map) , swings half-mile west just north of Indian School Road , travels north till 



Bethany Home Road along the Beardsley Canal. It then swerves west again till the 199111 

Avenue alignment by crossing over the FRS #3 and continues north from a half-mile south 
of Northern Avenue till Peoria Avenue and travels along the McMicken Dam and joins up 
with 191 51 Avenue Alignment at its intersection with Bell Road . From Indian School Road to 
south of Thomas Road, the facility shifts 200-300 feet east and the existing Perryville Road 
cou ld act as a frontage road . 

Rodney Bragg explained that the project team wished to get feedback from the stakeholders 
on the preferred alignment concept and described three options developed by the team to 
cross or go around the FRS #3. One option was to directly cross the structure at Maryland 
Avenue. The second option was to bypass the structure completely by continuing north 
along the Beardsley Canal till Orangewood Avenue and swing west to meet the 199th 
Avenue alignment and follow the route described above till Bell Road. The third option (or 
the south option) was to start swinging west, half-mile south of Bethany Home Road , curve 
around the southern edge of the FRS #3 and then turn north along 199th Avenue alignment 
and follow a similar route till Bell Road . 

Rodney Bragg stated that the preferred alignment crosses the Beardsley Canal at one 
location- just south of Camelback Road . Glen Vortherms, MWD stated that the project team 
should contact Dave Maguire from Land Solutions Inc. to incorporate the plans for Zanjero 
Trails. Mike Greenslade, FCDMC apprised the project team about the status of the FRS #3 
Rehabilitation Project and stated that the Phase 1 of the project was under construction and 
Phase two was in 60% design stage anticipated to be completed by October 2008. He also 
informed that the Alternatives C and D as shown on the map would be crossing potential 
earth fissure risk zones, and Alternatives B & C would cut off the reservoir from the 
emergency spillway. He emphasized that the team's drainage analysis would have to 
mitigate these issues. The FCDMC modeling indicates that these areas have the potential to 
develop earth fissure zones, though they are not there at present. Mike Greenslade also 
informed the attendees subsidence has also occurred at both FRS #3 and McMicken Dam. 

Rodney Bragg inquired if there was any work being done on the FRS #3 outlet channel. 
Valerie Swick informed the attendees that the appraisers were currently looking at the 
prospects of acquiring the first row of lots along the west side of Jackrabbit Trail to settle the 
right-of-way issues, the report for which is expected by the end of February to mid-march 
2008 timeframe. Mike Greenslade also informed the team the Maricopa County Parks and 
Recreation Department was planning a trailhead staging area at the south end of the 
McMicken Dam and reiterated the importance of avoiding conflict between pedestrian, 
equestrian and vehicular movements. He also indicated that the alternative for the dam 
would be available by March-Apri12008 and could present MCDOT with a partnering 
opportunity. He also indicated that the district was aware of the City of Surprise 
Transportation Plan and realized that sometime in the future the east-west arterial streets 
would have to cross over the dam. Mike Greenslade also mentioned that the area has 
significant archaeological sites. 

Mike Greenslade expressed his concerns about the parkway facility crossing the FRS #3 
and stated that the south option would have less potential impact to the structure and that 
would be to FCDMC. Rodney Bragg also stated that the current horizontal curves drawn for 
the preferred alternative just barely meet the parkway design speed. He also inquired if the 
MWD had any concerns regarding canal crossings. MWD expressed that a bridge crossing 
should be used whenever the canal has to be crossed. Javier Guana inquired if the bridge 
crossing had to be at-grade. Glen Vortherms stated that that was entirely dependent on the 
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design but the freeboard operation and maintenance would need to be met. Javier Guana 
also inquired if there would be any objections if the alignment of the Beardsley Canal was 
modified or encased. Glen Vortherms stated that the alignment modification could be 
considered but not desirable and encasing would bring in maintenance issues. Bob Darr 
inquired how the western extension of Northern Avenue would tie in with this network. 
Rodney Bragg stated that all section lines would connect and tie into the Jackrabbit Trail 
facil ity . He also mentioned that based on this discussion, the south option of Alternative C 
seemed to be the path of least resistance. Mike Greenslade concurred and also re iterated 
the chances for a partnering opportunity since this study would tie in very well with the 
channel design and also with the McMicken Dam. Ernest Rubi thanked all present for their 
contribution and input. 

IV. Next Steps 

Rodney Bragg apprised the attendees about the schedule of the study and told that the 
project team was looking to complete the study by June 2008. Following this round of 
meetings with the key stakeholders, the project team will finalize the layout of the proposed 
facility . Another round of Stakeholder Advisory Committee meeting and public meeting will 
be held in March 2008. 

3 
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MJM HARR IS /. IJ~Ohtl 

JACKRABBIT TRAIL ACCESS CONTROL AND CORRIDOR IMPROVEMENT 
STUDY: 1-10 TO BELL ROAD 
MCDOT Contract No. 2006-025, 

Work Order No. TT005 

Stakeholder Advisory Committee Meeting #4-Agenda 

• In troductions 

• Study Process 

March 5, 2008: 2 PM to 3:30PM 
MCDOT Apache Conference Room 

2901 W. Durango 
Phoenix, Arizona 85009 

• Alternative Screening Process 

• Summary of Tier 1 and Tier 2 Evaluation 

• Summary of Publ ic Meeting in November 2007 

• Summary of Meetings with Key Stakeholders 

• Preferred Alignment Concept 

• Drainage Features 

• Traffic Volumes Analysis 

• Next Steps 

o Public Meeting- March 12, 2008 

o Technical Memorandum #6- March 2008 

o Draft Report in May 2008 including-

• Questions 

Design Features of Preferred Alignment 

- Access Management 

Phasing & Implementation 

Final Report- June 2008 
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MJM HARRIS I F~ /1 

J AC KRABBIT TRAIL ACCESS CONTROL AND CORRIDOR IMPROVEMENT 
STUDY: 1-10 TO B ELL ROAD 
MCDOT Contract No. 2006-025, 

Work Order No. TTOOS 

MEETING MINUTES 

Date: October 16, 2007 

To: Ernest Rubi, Project Manager, MCDOT 

From: Jennife r Livingston , Project Manager, DMJM Harris 

Re: Jackrabbit Trail Access Control and CIS 

Subject: Stakeholder Workshop on Tier 2 Alternatives Evaluation 

Attendees: See attached sign-in sheet 

The following meeting notes set forth our understanding of the discussions and decisions made at this 
meeting. If you have any questions, additions or comments, please contact the author immediately. If we 
do not hear from you wi th in 10 days, we wil l assume that our understandings are the same. We are 
proceeding based upon the contents of these meeting notes. 

I. 

II. 

Ill. 

Introduction s 
See attached sign-in sheet 

Purpose of Meeting 

The purpose of the meeting was to get updates from the various stakeholders , 
namely, City of Surprise , Town of Buckeye and the Flood Control District of Maricopa 
County (FCDMC) on their various projects and status of planned developments. In 
addition, consensus on T ier 2 eva luation of alte rnatives was also sought. 

Stakeholder Updates 

The stakeholders were requested to provide updates on the various planned 
developments and projects withi n their jurisdiction. 



IV. 

Buckeye 
Woody Scoutten provided the fo llowing information on the planned developments 
within the Town of Buckeye-

a Canyon Views at the intersection of Bethany Home and Jackrabbit Trail is in 
rezoning stage. On the northeast corner of the site, a small retail center is 
zoned with frontage on Jackrabbit Trail. 

o Arroyo Seco and Arroyo Verde are in the pre-application process 
o Along the 
o Mixed use residential is proposed at the northeast corner of Indian School 

Road and Jackrabbit Trail. A retail shopping center is proposed at the 
southeast corner of the intersection . 

o Verrado is in the final platting stage along the high school. Only some areas 
have their fina l plats ready. 

o Pre-appl ication was furnished for a 20-acre shopping center at the south east 
corner of 1-10 and jackrabbit almost a year ago 

Traffic Volumes 

Tier 1 Screening process employed a "critical flaw" procedure that efficiently reduced 
the universe of alternatives to a manageable number of feasible options. These 
would be subject to detailed evaluation in the subsequent screening levels. Based o 
the constraints identified at the end of the stakeholder and community input process, 
the following criteria were used for excluding infeasible and undesirable alternatives : 

i. Land Use: compatibility with existing and future land use 
ii. Drainage/flood control: Compatibility with existing & planned facilities 
iii. Environment: impacts to environmental resources like the White Tanks 

Mountain Regional Park 
iv. Public Transportation Planning Policy: Compatibility with adopted 

agency/jurisdictional transportation plans including considerations for Tl 
spacing 

Based on the above-mentioned criteria, four main considerations were kept in mind 
while selecting the geographical zones through which potential alternatives could be 
drawn. These considerations were-

i. Topographical concerns 
ii. Proximity to environmental resources 
iii. Public acceptance during the scoping process 
iv. High-level planning-where to locate corridor in order to serve the community 

in the best possible manner and avoid circuitous routing 

Twelve zones were identified, six north and six south of Northern Avenue and each 
zone was approximately one-mile wide. (See attached figure) These north and south 
zones were then subject to the "critical flaw'' criteria and checked for compatibility. 
Compatibility was rated as "yes", "no" or "maybe" and based on this analysis, zones 
were either eliminated or retained for further consideration. (See attached matrix) 

At the end of this analysis, five zones were retained to move into the next level of the 
screening process . Zones 2 and 3 North , and Zones 2, 3 and 4 South were retained . 
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v. 

VI. 

These zones span from the Tuthill Road alignment till half mile east of 191s1 Avenue 
alignment in the north and all the way up to a quarter-mile east of Citrus Road in the 
south. The critical issues that surfaced from this analysis were as follows-

o Facility to connect to 1-10 either at Perryville Road or at the Jackrabbit Trail 
section line alignment 

o Avoid White Tanks Mountain Regional Park 
o Network discontinuity 
o Coordination with FCDMC to mitigate potential impacts 
o Adherence to jurisdictional transportation planning policy 
o Public acceptance 

Overview of Tier 2 Screening Process 

Based on the zone analysis from Tier 1 Screening Process, three potential 
alternative corridors were identified for the next level of evaluation . However, these 
were broad conceptual corridors that did not represent the actual footprint in any 
manner. (See attached figure) 

Draft Tier 2 Evaluation criteria is as follows-

o Right-of-way required 
o General impact to community 
o General impact to future planned developments & developable land 
o Public acceptance 
o Cost 
o Engineering complexity & constructability 
o Drainage/Flood control 
o Public transportation planning policy 
o Corridor footprint/ Design consistency 
o Potential environmental impacts 

Please see attachment for a detailed description of each of these criteria . 

The next steps in the process are as follows-

i. Incorporate stakeholder input on evaluation criteria and alternatives 
ii. Conduct Tier 2 evaluation 
iii. Travel demand modeling 

Tier 2 Screening Criteria 

The study need has to be demonstrated using the modeling before the next public 
meeting. The PAC also needs to decide the next PAC meeting date and the tentative 
schedule for the next public meeting. 

VII. Corridor Analysis By Segment 
VIII. Next Steps 

3 
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Tier 2: Potential Alternative Corridors in Selected Zones 

DRAFT 

c c: 
£...J 
0 
(.) 

75 

Union Hills Dr 

Bell Rd 

Greenway Rd 

VVaddell Rd 

Cactus Rd 

Peoria Ave 

Olive Ave 

Northern Ave 

Glendale Ave 

Bethany 
Home Rd 

Camelback Rd 

Indian School Rd 

Thomas Rd 

McDowell Rd 

Van Buren St 

Legend 

Zones eliminated from 
further consideration 

Alternative Corridors 

Corridor A 

- CorridorS 

Corridor C 

0 1•-o.cs==o--- Miles 

'FRS stands lor FlOod Retardant Strodure 

~ Jackrabbit Trail Access Control and Corridor Improvement Study 
~ lnterstate-10 to Bell Road 

June 2007 



I 
Tier 2: Potential A lternative Corridors I 

- {':'' ;-, Union Hills Dr Legend 
:~~ ' I I,+; ~~~- • 

Study Area - . ( -,L- I I I • ' \ .1! ~ !i i 
.;I J- ~ '. ~ l: • .__\11 l 

Bell Rd Roads ~= j I -' - n '~ ' /''·' .- .. - - Luke Air Force Base 
,- ~~~::: ';,: ~:·_~:\~ -. 

---' ...... ' Noise Contours 
•. · .... -f,:dl'--f'J,, f ·- - (dB-decibels) 

Greenway Rd 
Streams r 

W hite 
I 

Drainage Structures 

Tanks I (dams/canals) 

Mountain l 
Vl'addell Rd 

Freeways 
Reg i o11~! Existing Traffic 
Park I 

_l Interchanges 

I 
J 

Cactus Rd 
0 Future Traffic 

I Interchanges 
j 

iO r l © Future System Tl c: Peoria Ave .. I u 
>. I Existing Land Use 
"' iii I 

'E I 0 Low Density 

-I I Olive Ave Residential 

.! ____ 303 

-l 

0 Medium Density Residential 

0 High Density Residential 
' ... ··~~I Northern Ave 

0 Developing Residential 

'[ 
Commercial j Glendale Ave 

t 0 Developing Commercial 

L 0 Industrial 
~ Bethany 

/ jl Home Rd 0 Institutional ' 
' 76 

' f t Public Facilities 

{ I _j Camelback Rd 0 Office/Employment 1 ~-
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

' 0 Open Space ' 

Indian School Rd 0 Agriculture I 
0 Water 

0 Vacant 
Thomas Rd 

Alternative Corridors I 
Corridor A 

McDowell Rd 
Corridor B 

Corridor C 
I 

Corridor D 
Van Buren Sl 

Recommended Corridor-
--o "0 " " ~"0 "'-o -., MAG 1-10/ Hassayampa Valley i;oc ll': > :s.= > ~cr: 

c c 
-~ ~ ~t:: = <( .0 <( Ill': 2 --' 

Roadway Framework Study 
.g~ :c .<::: ~ ;;; 0 0 "' ~ 

a; :.: a; Ill 
(..) (/) 

~ u 
~<: "' ~ 0.. ..., 
~ 

DRAFT 

I 
I 

"FRS stands for Flood Retardant Structure 

0 , __ o.cs:=o __ _ 
Miles 

I 
~ Jackrabbit Trail Access Control and Corridor Improvement Study 
~ /nterstate-10 to Bell Road 

Oclober 2007 

I 
I 



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

Tier 2: Potential Alternative Corridor Ana lysis 

Union Hills Dr 

Bell Rd 

"t Greenway Rd 

t:: 
Qj 

E I!Vaddell Rd 
0') 
Qj 

V) 

Cactus Rd 

Peoria Ave 

"' 
t:: 
Qj 

E Olive Ave 
0') 
Qj 

V) 

Northern Ave 

N 
Glendale Ave 

t:: 
Qj Bethany 
E Home Rd 
0') 
Qj 

V) 

Camelback Rd 

Ind ian School Rd 

t:: 
QJ 

E Thomas Rd 
0') 
Qj 

V) 

McDowell Rd 

Van Buren St 

- u u " ~~ " 2 u "' u ~ ~ "'cr cr ~ ~ 
c c 

~ 1::: .0 l cr fO:: g ...J 'C ~ 

.g~ 5 £ "' 1ii u 0 "' "' .2 r (.) (/) .= "' u "' 
., 

~~ r .£; r a. 

~ 

0 1•-o.cs=:o __ _ 
Miles 

Legend 

' 

Study Area 

Roads 

, -· .. Luke Ai r Force Base 
- : Noise Contours 

(dB-decibels) 

Streams 
Drainage Structures 
(dams/canals) 

Freeways 

Existing Traffic 
Interchanges 

0 Future Traffic 
Interchanges 

@ Future System Tl 

Planned Developments 

1. Litchfield Heights 
2. Mountain Vista Estates 
3. Camelback Garden Farms 
4. Cottonwood Estates 
5. Savannah 
6. Arroyo Mountain Estates 
7. Montana Farms 
8. Citrus Acres 
9. Tara Estates 
10. Bell Pointe 2 
11 . Bell Pointe 1 
12. Sonoran Trails 
13. Surprise Foothills East 
14. Star Canyon Ranch 
15. Northwest Ranch 
16. Orangewood Propert ies 
17. Quintana Properties 
18. MaN1est Estates 
19. Camelback 303 Commercial Park 
20. Ten 303 Commercial Park 
21. Perimeter West Business Park 

AltemaUve Corridors 

Corridor A 

Corridor B 

Corridor C 

Corridor D 

Recommended Corridor-. ~ MAG 1-10/ Hassayampa Valley 
Roadway Framework Study 

"FRS stands for Flood Retardant Structure 

Source:- Maricopa County Department 
of Transportation 

• City of Surprise 
- City of Goodyear 
- City of Glendale 

m Jackrabbit Trail Access Control and Corridor Improvement Study 
~ lnterstate-10 to Bell Road 

October 2007 



Tier 2: Potential Alternative Corridor Analysis-Segment 1 

Legend 

0 

Roads 

Luke Air Force Base 
Noise Contours 
(dB-decibels) 

Streams 

Drainage Structures 
(dams/canals) 

Free\'/ays 

Existing Traffic 
Interchanges 

Future Traffic 
Interchanges 

Allemalive Corridors 

Corridor A 

Corridor B 

CorridorC 

Corridor D 

Recommended Corridor
MAG 1-10/Hassayampa Va lley 
Roadway Framework Study 

"'"" :a:: 

~ 
"' a. 

Indian 
School Rd 

Thomas 
Rd 

McDol'.'ell 
Rd 

DRA F 

Source: - Maricopa County Department 

0 0 0.125 0.25 0.5 --====---• Miles 

~ Jackrabbit Trail Access Control and Corridor lmpr 
~ lnterstate-10 to Bell Road 

of Transportation 
- City of Surprise 
- City of Goodyear 
- City of Glendale 

I 

vement Study 

' 
October 2007 

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



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

Tier 2: Potential Alternative Corridor Analysis-Segment 2 

Legend 

Roads Alternative Corridors 

0 

Luke Air Force Base 
Noise Contours 
(dB-decibels) 

Streams 

Drainage Structures 
(dams/canals) 

0 0.25 0.5 1 
--===:~---• Miles 

Corridor A 

Corridor B 

Corridor C 

Corridor D 

Recommended Corridor
MAG 1-10/Hassayampa VaUey 
Roadway Framework Study 

A 

Northern 
Ave 

Glendale 
Ave 

Bethany 
Home Rd 

I 

Camelback 
Rd 

Indian 
School Rd 

Source: - Maricopa County Department 
of Transporlatlon 

-City of Surprise 
- City of Goodyear 
- City of Glendale 

~ Jackrabbit Trail Access Control and Corridor Improvement Study 
~ /nterstate-10 to Bell Road 

October 2007 



Tier 2: Potential Alternative Corridor Analysis-Segment 3 

Legend 

-- Roads 

Streams 

_ Drainage Structures 
(dams/canals) 

Alternative Corridors 

Corridor A 

Corridor B 

- CorridorC 

Corridor D 

-., 
Vl > ;;;.-t: 

Recommended Corridor
MAG 1-10/Hassayampa Vafley 
Roadway Framework Study 

.,., Vl"O 
~ > ~a:: :;;..: u 

DRAF 

I 
I 
I 
I 

Peoria I 
Ave 

I 
I 

Olive I 
Ave 

Northern 
Ave 

I I 
I 
I 
I 
I 
I 
I 
I 

Source: - Maricopa County Department I 
0 0 0 .125 0.25 0.5 

Miles 

m Jackrabbit Trail Access Control and Corridor lmpr 
~ lnterstate-10 to Bell Road 

of Transportation 
- City of Surprise 
- City of Goodyear 
- City of Glendale 

vement Study 

October 2007 

I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I. 
I 
I 
I 
I 
I 
I 

Tier 2: Potential Alternative Corridor Analysis-Segment 4 

Legend 

.c ., 
-> 
~<{ 

- - Roads 

Streams 

Alternative Corridors 

0 

Drainage Structures 
(dams/canals) 

0 0.25 0.5 1 --C=----MIIes 

Corridor A 

Corridor 8 

Corridor C 

Recommended Corridor
MAG 1-10/Hassayampa Va lley 
Roadway Frame work Study 

DRAF 

Bell 
Rd 

Greenway 
Rd 

Waddell 
Rd 

Cactus 
Rd 

Peoria 
Ave 

Source: - Maricopa County Department 
of Transporlation 

-City of Surprise 
- City of Goodyear 
- City of Glendale 

~ Jackrabbit Trail Access Control and Corridor Improvement Study 
~ lnterstate-10 to Bell Road 

October 2007 



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

DMJM HARRIS t :CO l ·;~ 

JACKRABBIT TRAIL ACCESS CONTROL AND CORRIDOR IMPROVEMENT 
STUDY: 1-10 TO BELL ROAD 
MCDOT Contract No. 2006 -025, 

Work Order No. TTOOS 

MEETING MINUTES 

Date: January 15, 2008 

To: Ernest Rubi, Project Manager, MCDOT 

From: Jennifer Livingston, Project Manager, DMJM Harri s 

Re: Jackrabbit Trail Access Control and CIS 

Subject: January 14, 2008 , Alternatives Evaluation Stakeholder Meeting with Maricopa 
Water District (MWD) and Flood Control District of Maricopa County (FCDMC) 

Attendees: See attached sign-in sheet 

The following meeting notes set forth our understanding of the discussions and decisions made at this 
meeting. If you have any questions, additions or comments, please contact the author immediately. If we 
do not hear from you within 10 days, we will assume that our understandings are the same. We are 
proceeding based upon the contents of these meeting notes. 

I. Introductions 
See attached sign-in sheet 

II. Project Background and Update 

Rodney Bragg gave an overview and background of the project. He provided a synopsis of 
the Stakeholder Advisory Committee (SAC) meeting and public meeting that were held in 
November 2007 to evaluate the alternatives developed by the project team. 

Ill. Discussion on Preferred Alternative 

Rodney Bragg walked the attendees through the results of the evaluation matrix, which 
leaned towards a hybrid alternative. This hybrid alternative connects the corridor along 
Perryville Road near the southern end of the project (please see attached Potential 
Corridors map) , swings half-mile west just north of Indian School Road, travels north till 



Bethany Home Road along the Beardsley Canal. It then swerves west again till the 199\h 
Avenue alignment by crossing over the FRS #3 and continues north from a half-mile south 
of Northern Avenue till Peoria Avenue and travels along the McMicken Dam and joins up 
with 191 51 Avenue Alignment at its intersection with Bell Road. From Indian School Road to 
south of Thomas Road, the facil ity shifts 200-300 feet east and the existing Perryville Road 
could act as a frontage road . 

Rodney Bragg explained that the project team wished to get feedback from the stakeholders 
on the preferred alignment concept and described three options developed by the team to 
cross or go around the FRS #3. One option was to directly cross the structure at Maryland 
Avenue. The second option was to bypass the structure completely by continuing north 
along the Beardsley Canal till Orangewood Avenue and swing west to meet the 199th 
Avenue alignment and follow the route described above till Bell Road . The th ird option (or 
the south option) was to start swinging west, half-mile south of Bethany Home Road , curve 
around the southern edge of the FRS #3 and then turn north along 199th Avenue alignment 
and fo llow a similar route till Bell Road. 

Rodney Bragg stated that the preferred alignment crosses the Beardsley Canal at one 
location- just south of Camelback Road . Glen Vortherms, MWD stated that the project team 
should contact Dave Maguire from Land Solutions Inc. to incorporate the plans for Zanjero 
Trails. Mike Greenslade, FCDMC apprised the project team about the status of the FRS #3 
Rehabilitation Project and stated that the Phase 1 of the project was under construction and 
Phase two was in 60% design stage anticipated to be completed by October 2008. He also 
informed that the Alternatives C and D as shown on the map would be crossing potential 
earth fissure risk zones, and Alternatives B & C would cut off the reservoir from the 
emergency spillway. He emphasized that the team's drainage analysis would have to 
mitigate these issues. The FCDMC modeling indicates that these areas have the potential to 
develop earth fissure zones, though they are not there at present. Mike Greenslade also 
informed the attendees subsidence has also occurred at both FRS #3 and McMicken Dam. 

Rodney Bragg inquired if there was any work being done on the FRS #3 outlet channel. 
Valerie Swick informed the attendees that the appraisers were currently looking at the 
prospects of acquiring the first row of lots along the west side of Jackrabbit Trail to settle the 
right-of-way issues, the report fo r which is expected by the end of February to mid-march 
2008 timeframe. Mike Greenslade also informed the team the Maricopa County Parks and 
Recreation Department was planning a trailhead staging area at the south end of the 
McMicken Dam and reiterated the importance of avoiding conflict between pedestrian, 
equestrian and vehicular movements. He also indicated that the alternative for the dam 
would be available by March-April 2008 and could present MCDOT with a partnering 
opportunity. He also indicated that the district was aware of the City of Surprise 
Transportation Plan and real ized that sometime in the future the east-west arterial streets 
would have to cross over the dam. Mike Greenslade also mentioned that the area has 
significant archaeological sites. 

Mike Greenslade expressed his concerns about the parkway facility crossing the FRS #3 
and stated that the south option would have less potential impact to the structure and that 
would be to FCDMC. Rodney Bragg also stated that the current horizontal curves drawn for 
the preferred alternative just barely meet the parkway design speed. He also inquired if the 
MWD had any concerns regarding canal crossings. MWD expressed that a bridge crossing 
should be used whenever the canal has to be crossed. Javier Guana inquired if the bridge 
crossing had to be at-grade. Glen Vortherms stated that that was entirely dependent on the 
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design but the freeboard operation and maintenance would need to be met. Javier Guana 
also inquired if there would be any objections if the alignment of the Beardsley Canal was 
modified or encased. Glen Vortherms stated that the alignment modification could be 
considered but not desirable and encasing would bring in maintenance issues . Bob Darr 
inquired how the western extension of Northern Avenue would tie in with this network. 
Rodney Bragg stated that all section lines would connect and tie into the Jackrabbit Trail 
facility. He also mentioned that based on this discussion , the south option of Alternative C 
seemed to be the path of least resistance. Mike Greenslade concurred and also reiterated 
the chances for a partnering opportunity since this study wou ld tie in very well with the 
channel design and also with the McMicken Dam. Ernest Rubi thanked all present for their 
contribution and input. 

IV. Next Steps 

Rodney Bragg apprised the attendees about the schedule of the study and told that the 
project team was looking to complete the study by June 2008 . Following this round of 
meetings with the key stakeholders, the project team will finalize the layout of the proposed 
facility. Another round of Stakeholder Advisory Committee meeting and public meeting will 
be held in March 2008. 
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DMJM HARRIS l =COM 

JACKRABBIT TRAIL ACCESS CONTROL AND CORRIDOR IMPROVEMENT 

STUDY: 1-10 TO BELL ROAD 
MCDOT Contract No. 2006-025, 

Work Order No. TTOOS 

MEETING MINUTES 

Date : January 15, 2008 

To: Ernest Rubi, Project Manager, MCDOT 

From: Jennifer Livingston, Project Manager, DMJM Harris 

Re: Jackrabbit Tra il Access Control and CIS 

Subject: January 1 0, 2008 , Alternatives Evaluation Stakeholder Meeting with Arizona 
State Land Department (ASLD) and Arizona Department of Corrections 

Attendees: See attached sign-in sheet 

The followi ng meeting notes set forth our understanding of the discussions and decisions made at this 
meeting. If you have any questions, additions or comments, please contact the author immediately. If we 
do not hear from you within 10 days, we will assume that our understandings are the same. We are 
proceeding based upon the contents of these meeting notes. 

I. Introductions 
See attached sign-in sheet 

II. Project Background and Update 

Rodney Bragg gave an overview and background of the project. He provided a synopsis of 
the Stakeholder Advisory Committee (SAC) meeting and publ ic meetings that were held in 
November 2007 to evaluate the alternatives developed by the project team. 

Ill. Discussion on Preferred Alternative 

Rodney Bragg walked the attendees through the resu lts of the evaluation matrix, which 
leaned towards a hybrid alternative. This hybrid alternative connects the corridor along 
Perryville Road near the southern end of the project (please see attached Potential 
Corridors map), swings half-mile west just north of Indian School Road , travel s north till 
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Bethany Home Road along the Beardsley Canal. It then swerves west again till the 199th 
Avenue alignment by crossing over the FRS #3 and continues north from a half-mile south 
of Northern Avenue till Peoria Avenue and travels along the McMicken Dam and joins up 
with 191 st Avenue A lignment at its intersection with Bell Road. From Indian School Road to 
south of Thomas Road, the facility shifts 200-300 feet east and the existing Perryville Road 
could act as a frontage road . 

Rodney Bragg explained that the project team wished to get feedback from the stakeholders 
on the preferred alignment concept. Ruben Ojeda mentioned that the state land property 
east of the proposed parkway would need access as well , and maybe another frontage road 
on the east would be feasible. He also informed that there were a few irrigation wells on the 
state land property sub-leased to Sunfresh Farms by the Department of Corrections, which 
will have to be taken into account. Warren Davis informed the attendees that the State 
Prison at Perryville had no expansion plans on the west side of their property. 

Rodney Bragg described three options developed by the team to cross or go around the 
FRS #3. One option was to directly cross the structure at Maryland Avenue. The second 
option was to bypass the structure completely by continuing north along the Beardsley 
Canal till Orangewood Avenue and swing west to meet the 199th Avenue alignment and 
follow the route described above till Bell Road . The third option (or the south option) was to 
start swinging west, half-mile south of Bethany Home Road, curve around the southern 
edge of the FRS #3 and then turn north along 199th Avenue alignment and follow a similar 
route till Bell Road . 

Gordon Taylor and Ruben Ojeda said that the ASLD would prefer to sweep around the FRS 
#3 and thus, the southern option was preferred . Woody Scoutten and Brian Rose mentioned 
that Canyon Views, a planned development at the intersection of Bethany Home Road and 
Jackrabbit Trail will be impacted by this option and thus Buckeye would support the northern 
option . Woody Scoutten also mentioned that Canyon Views was still in the rezoning stage. 

Whi le discussing the northern part of the corridor, both Ruben Ojeda and Gordon Taylor felt 
that the current corridor minimized impacts to the ASLD property. Since the proposed 
alternative is about 600 feet to 1800 feet west of the flood pool of the McMicken Dam, Randy 
Overmyer mentioned that if we push the facility further west, then other east-west arterials 
would have to be extended that extra distance. The project team was trying to minimize the 
infrastructure footprint on the ASLD property. Randy Overmyer said that the City of Surprise 
was supportive of the current preferred alignment for the parkway corridor. He also 
mentioned that the City of Surprise wants to protect enough right-of-way for the connection 
of Jackrabbit Trail with Bell Road based on the traffic volumes. Gordon Taylor expressed 
that the ASLD engineering department would also like to take a look at the intersection of 
Jackrabbit Trail and Bell Road/Sun Valley Parkway. 

Ernest Rubi thanked all present for their contribution and input. 

IV. Next Steps 

Rodney Bragg apprised the attendees about the schedule of the study and stated that the 
project team was looking to complete the study by June 2008. Following this round of 
meetings with the key stakeholders such as Flood Control District, Maricopa Water District, 
Litchfield Park Elementary School District, etc. the project team will finalize the layout of the 
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proposed facility. Another round of Stakeholder Advisory Committee meeting and public 
meeting will be held in March 2008 . 

3 



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

DMJM ARRI S J -CO .!1 

JACKRABBIT TRAIL ACCESS CONTROL AND CORRIDOR IMPROVEMENT 
STUDY: 1-10 TO B ELL ROAD 
MCDOT Contract No. 2006-025, 

Work Order No. TTOOS 

MEETING MINUTES 

Date: January 29, 2008 

To : Ernest Rubi, Project Manager, MCDOT 

From: Jennifer Livingston, ' Project Manager, DMJM Harris 

Re: Jackrabbit Trail Access Control and CIS 

Subject: January 10, 2008, Alternatives Evaluation Stakeholder Meeting with Litchfield 
Park Elementary School District #79 

Attendees: See attached sign-in sheet 

The following meeting notes set forth our understanding of the discussions and decisions made at this 
meeting. If you have any questions, additions or comments, please contact the author immediately. If we 
do not hear from you within 10 days, we will assume that our understandings are the same. We are 
proceeding based upon the contents of these meeting notes. 

I. Introductions 
See attached sign-in sheet 

II. Project Background and Update 

Rodney Bragg gave an overview and background of the project. Rodney Bragg mentioned 
that the purpose of this study was to establish a footprint and accordingly protect right-of
way. Ernest Rubi informed the attendees about the connection of this study with the larger 
MAG 1-1 0/Hassayampa Valley Roadway Framework Study and emphasized that this 
corridor study was looking to establish a connection between Bell Road and 1-1 0 east of the 
White Tank Mountains. Rodney Bragg provided a synopsis of the Stakeholder Advisory 
Committee (SAC) meeting and public meetings that were held in November 2007 to 
evaluate the alternatives developed by the project team. 

Ill. Discussion on Preferred Alternative 



Rodney Bragg mentioned that there were a couple of key form-givers in this study- Zanjero 
Trails, a master planned community that goes all the way from Camelback Road till Bell 
Road; and the property owned by the Arizona State Land Department (ASLD), which the 
department intends to auction at some point in the future . Rodney Bragg then walked the 
attendees through the results of the evaluation matrix, which leaned towards a hybrid 
alternative. This hybrid alternative connects the corridor along Perryville Road near the 
southern end of the project (please see attached Potential Corridors map), swings half-mile 
west just north of Indian School Road , travels north till Bethany Home Road along the 
Beardsley Canal. It then swerves west again till the 199lh Avenue alignment by crossing over 
the FRS #3 and continues north from a half-mile south of Northern Avenue till Peoria 
Avenue and travels along the McMicken Dam and joins up with 191 st Avenue Alignment at 
its inter.section with Bell Road. From Indian School Road to south of Thomas Road, the 
facility shifts 200-300 feet east and the existing Perryville Road cou ld act as a frontage road . 

Rodney Bragg explained that the project team wished to get feedback from the stakeholders 
on the preferred alignment concept. Ken Axford stated the attendees that the Scott Libby 
Elementary School currently uses Thomas Road as an entry access and Perryville Road as 
an exit for the parents, and buses use Perryville Road alone. The current bus turnaround is 
a problem and the school district is working on improving the circulation system. He also 
stated that the district owns the land north of Encanto Boulevard and plans additional 
facil ities possibly over the next ten years. Ken Axford inquired about the future traffic 
interchange on Perryville Road with 1-10 as it had been shown on the map (See attached) . 
Rodney Bragg informed the attendees that th is interchange is funded under Prop 400. 

Ken Axford inquired about the access control on Perryville Road and its connection with the 
future parkway facil ity . Rodney Bragg stated that the parkway facility typically has more 
access control than an arterial and less than a freeway . Thus, there would be limited direct 
driveways on to the faci lity. Dave Gourlay inquired if stop signs, traffic lights or ramps would 
be used to achieve th is access control. Rodney Bragg told the attendees that in order to 
have more capacity on the roadway, there would be very few median openings and a 
combination of traffic lights and stop signs could achieve that desired level of access control. 
Ken Axford reiterated that the school district would have no objections to the improvements 
as long as connection and access to Thomas Road was ensured in the plans. Dave Gourlay 
also mentioned that the school district would be supportive of the proposed alternative as 
long as there was enough buffer between this high-level facility and the school premises. 
Ken Axford informed the attendees that the school district was planning to shift the main 
entrance to the school from Perryville Road to Thomas Road. 

Ernest Rubi thanked all present for their contribution and input. 

IV. Next Steps 

Rodney Bragg apprised the attendees about the schedule of the study and told that the 
project team was looking to complete the study by June 2008. Following this round of 
meetings with the key stakeholders, the project team will finalize the layout of the proposed 
facility. Another round of Stakeholder Advisory Committee meeting and public meeting will 
be held in March 2008. 
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Definition 

Access management consists of the planning, design and implementation of land use and transportation 
strategies that maintain a safe flow of traffic while accommodating the access needs of adjacent 
properties. Access is managed through the regulation of vehicular access to public roadways from 
adjoining properties, and vice versa. Management of access is provided through legal , administrative and 
technical strategies available to political jurisdictions under their police powers to maintain public health , 
safety and welfare. 

Access management can be categorized as either full or partial access control. Full access control 
means that properties abutting a roadway do not have direct access thereto, and that access is provided 
only at grade-separated interchanges. Partial access control allows some at-grade crossing and some 
private driveway connections, but only at designated points and often for designated movements (e.g., 
right-in and right-out only) . Uncontrolled access means that all abutting properties are allowed direct 
access to the roadway. 

Purpose and Need for Access Management 

The purpose of access management is to preserve the capacity of public highways and maintain safety 
on these highways, while retaining access to private land. Access management is intended to balance a 
roadway's two main functions: mobility and access. The proper balance between these two functions 
depends on the classification of the roadway. In general , the higher the functional classification , the more 
importance is given to through traffic mobility as opposed to access to adjoining properties. Higher 
functional class roadways, such as principal arterials, are designed to satisfy the public need for high 
mobility over substantial distances. Fast, efficient travel in a safe, uniform manner is the primary objective 
of these roads. 

Major transportation corridors allow activities to take place through the safe and efficient movement of 
people and goods with minimal delay or interference from conflicting vehicle movements. However, over 
time, the addition of more traffic signals and/or curb cuts with resulting turning movements degrades the 
intended function of the transportation corridor. The use of land along a major transportation corridor is 
heavily dependent upon vehicular access to the corridor. Often no direct (lateral) access exists between 
adjacent properties along a corridor, necessitating indirect access via the through roadway. 
Uncoordinated internal circulation systems therefore force more trips onto major highways. As traffic 
congestion increases, the level of service provided by the major transportation corridor suffers. Crashes 
along such a corridor generally increase due to the large number of turning vehicles and other conflicts 
along the route. 

As the motoring public experiences increasing travel delays, requests for solutions are made to 
transportation officials. Typical solutions include adding more travel lanes and constructing raised 
medians. However, these retrofitting techniques are expensive to implement and disrupt the motoring 
public as well as adjacent land uses. If demand for the roadway continues to exceed the supplied 
roadway capacity, then businesses begin to feel the effects due to a deterioration of access. Potential 
customers are deterred by delays in leaving and re-entering the main road , or if they perceive a safety 
risk in making difficult turning movements. In response, some businesses may relocate to areas that offer 
better accessibility. Frequently , as economic activity declines in the area with congested traffic, so does 
the property value and tax base. Ultimately, the highway is transformed into a low-speed road with a 
confusing mixture of signs and curb cuts that is no longer useful as a major transportation corridor. The 
vicious circle of conflict between land use and access is demonstrated in Figure 1. In extreme cases, the 
roadway becomes virtually useless for its original function . 



Figure 1 "Vicious Circle" Due to Poor Access Management 
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Source: Access Management Manual, Transportation Research Board 

Some of the consequences of not managing access on a transportation corridor are: 

• The efficiency of the transportation system deteriorates, and traffic and land use conflicts 
increase. 

• Neighborhood streets not designed for through traffic are used to bypass congested intersections. 
• Crashes increase as vehicles cross and turn along the road in an uncoordinated manner. 
• Roadway users demand add itional improvements to restore capacity squandered by inefficient 

traffic operations. 
• Bypass routes built to rel ieve congestion become as congested as the roads they were bu ilt to 

relieve. 
• Adjacent businesses suffer when customers have trouble turning to and from their sites. 
• Freight and delivery trucks lose time and money stuck in traffic . 
• Pedestrians can 't find a safe spot to cross the road . 

Benefits 

The need for access management and the benefits thereof are two sides of the same coin. Numerous 
studies have documented how good access management can significantly reduce the number of crashes. 
Access points, such as driveways and unsignal ized intersections, introduce conflicts and friction into the 
traffic stream. Many stud ies have shown that crash rates increase along with the frequency of driveways 
and intersections. The crash rate indices (per mill ion veh icle miles traveled (MVMT)) shown in Table 1 
were derived using ten access points per mile as a base. The table shows crash rates increasing with the 
number of access points per mile. For example, a roadway segment with sixty access points per mile 
would be expected to have a rate three times higher than one with ten access points per mile. 
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Table 1 Crash Rate Indices 

Total Access Points per Mile Crash Rate index 
(Both Directions) (per MVMT) 

10 1.0 
20 1.4 
30 1.8 
40 2.1 
50 2.5 
60 3.0 
70 3.5 

Source: NCHRP Report 420, Impacts of Access Management Techmques. 1999 

Tables 2 and 3 illustrate how crash rates rise as the total access points per mile (both signalized and 
unsignalized) increase in both urban/suburban and rural areas as a function of median type. On urban 
and suburban highways, the crash rate rises in direct proportion to the number of access points and in 
inverse proportion to the degree of separation of opposing traffic. The pattern is the same in rural areas, 
although crash rates for all roadway categories tend to be lower than in cities because of lower traffic 
volumes. 

Table 2 Representative Crash Rates (Crashes Per Million VMT) 
By Type of Median- Urban and Suburban Areas 

Total Access 
Median Type 

Points per Mile Undivided 
Two-Way Left Non-Traversable 

Turn Lane Median 
~ 20 3.8 3.4 2.9 

20.01 -40 7.3 5.9 5.1 
40.01-60 9.4 7.9 6.8 

~ 60 10.6 9.2 8.2 
All 9.0 6.9 5.6 

Source: NCHRP Report 420, Impacts of Access Management Techmques, 1999 

Table 3 Representative Crash Rates (Crashes Per Million VMT) 
By Type of Median - Rural Areas 

Total Access Median Type 

Points per Mile Undivided 
Two-Way Left Non-Traversable 

Turn Lane Median 
~15 2.5 1.0 0.9 

15.01-30 3.6 1.3 1.2 
~ 30 4.6 1.7 1.5 
All 3.0 1.4 1.2 

Source: NCHRP Report 420, Impacts of Access Management Techntques, 1999 

The findi ngs from National Cooperative Highway Research Program (NCHRP) Report 420 indicate that 
reducing the number of access points along a roadway segment tends to reduce both travel time and 
crash rates. The physical separation of travel directions particularly reduces the potential for head-on 
crashes, which often cause death or serious injury. 

Traffic congestion frustrates motorists and prevents roads from functioning according to design. 
Uncontrolled points of conflict caused by too many opportunities to turn onto or off the road are a major 
contributor to congestion. Good access management preserves capacity and travel time and extends the 
useful life of the road . In addition, when traffic moves smoothly, vehicles burn fuel more efficiently and 
generate less air pollution. 



The travel time on a roadway is directly related to the number of access points. Vehicles tend to travel 
closer to posted speeds on road s where access is managed. The Highway Capacity Manual, 2000 
Edition, provides an adjustment factor for reducing free-flow speed that is equivalent of 0.25 mph for 
every access point up to 40 per mile. 

Table 4 demonstrates that the spacing of signalized intersections affects the performance of the roadway 
segment in terms of vehicle travel time. Travel time increases as the density of signalized intersections 
along a roadway segment increases. 

Table 4 Travel Time Compared to Traffic Signal Density 

Signals per Mile 

2 
3 
4 
5 
6 
7 
8 

Percent Increase in Travel times 
(Compared with Two Signals per Mile) 

0 
9% 
16% 
23% 
29% 
34% 
39% 

Source: NCHRP Report 420, Impacts of Access Management Techniques, 1999 

Effective access management establishes the location and design requirements of all access points along 
a major roadway. The quality of site access and the protection of private property investments are more 
than a function of the number of driveways. They also depend on the design and spacing of driveways, 
the ease and safety of pulling off or onto a road , distance from intersections and traffic signal sequencing . 
Proper planning and coordination of these elements result in a safe and reasonably convenient means of 
access to each property. Businesses with safe and easy access are more inviting and generate 
economic gains for the community. 

In summary, effective access management will: 

• Reduce traffic crashes and crash potential 
• Preserve roadway capacity and postpone the need for roadway widening 
• Improve travel times for the delivery of goods and services 
• Ease movement between destinations 
• Support local economic development 
• Improve air quality and fuel efficiency, thus benefiting motorists, land owners and the public at 

large. 

Techniques 

Access rights are property rights protected by the U.S. and Arizona constitutions. An owner of a property 
abutting a public highway has a private right or easement for the purpose of ingress to and egress from 
the property . This easement may not be taken or substantially impaired without compensation. Property 
right of access is not an absolute right, however, and is subject to the public's right of passage. Thus, the 
right of access is a right of reasonable access and not a private right of direct access. An owner is 
deemed to have a right to access the publ ic road system in a reasonably convenient manner, but not to 
any specific street or any specific point of access. The following access management techniques are not 
an all-inclusive list, but have been found to be among the most effective techniques to enhance traffic 
safety and mobility along a major arterial , while preserving the basic access to the public roadway system 
to which every adjacent property is entitled . 

Limiting the Number of Conflict Points 

The crash potential of a roadway is largely due to conflict points. Good access management strategies 
are designed to reduce the number and density of such points. A conflict point is any point where the 
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paths of two through or turning vehicles diverge, merge or cross. Drivers make more mistakes and 
collisions increase when drivers are presented with complex situations. Simplifying the driving task by 
limiting the number and type of conflicts between vehicles can reduce the crash rate. 

Raised Medians at Intersections 

Raised medians at intersections (signalized or unsignalized , including driveway intersections) provide a 
center barrier to prevent some turning movements from occurring . For example, medians can be 
constructed to allow for left turn in only/no left turn out, which facilitates access to the adjacent property 
and leaves right turns unrestricted. Right-in/right-out driveways are also commonly used, often in 
conjunction with raised medians. 

Raised medians may be particularly effective in retrofit situations where high volumes of turning vehicles 
have degraded operations and safety, and where more comprehensive approaches to access 
management would be too expensive because of limited right-of-way and the constraints of the built 
environment. Raised medians at signalized intersections are especially desirable because they can 
prevent left turns to and from driveways located near the intersection. Such turning movements create 
special hazards because of the complexity of traffic operations at many signals, including queuing of 
vehicles. One disadvantage of this treatment is that motorists entering from driveways may need to make 
U-turns elsewhere along the highway. This is often safer than permitting turns across opposing traffic 
near major intersections, however. If a median barrier is provided between as well as at intersections, U
turns can be directed to the safest locations. 

Full Raised or Non-Traversable Medians 

Continuous raised or wide non-traversable medians provide a barrier on the main roadway that separates 
opposing travel lanes and prevents both left turns and cross traffic. Full raised medians reduce confl ict 
points by restricting turn movements to right-in/right-out only, except at full median breaks. Continuous 
raised medians are an especially effective access management measure on roadways with high traffic 
volumes and high driveway densities. The main advantage of a raised median is that it limits highway 
crossings and left turns to specific locations where adequate sight distance and vehicle storage can be 
provided. If the median is wide enough, it can also provide a refuge for pedestrians crossing the highway. 
By removing left-turning veh icles from through traffic, continuous raised medians with left-turn lanes at 
designated breaks help maintain roadway operating speed. Raised medians also provide space for 
landscaping and other aesthetic treatments. A disadvantage of providing medians is that by limiting the 
number of locations where one can cross the highway, the number of U-turns will most likely increase. 
Further, this design treatment does not eliminate conflicts between left turning vehicles to and from the 
main roadway. At some unsignalized intersections, especially where traffic volumes are substantial and 
speeds relatively high, the problem may be exacerbated by concentrating such turns at just a few points. 
Good roadway design practices can help minimize the hazards. 

Because raised medians are a restrictive access management technique, building such a median along 
an arterial often generates controversy among business and property owners. Two-way left turn lanes 
are much less restrictive-but also a much less effective access management technique, because they 
fail to physically restrict turning and crossing movements. Businesses and property owners may perceive 
that installation of raised medians will have a large, negative impact on their customers, sales, and 
property values. A business vitality study of nine access management corridors in Iowa communities 
examined impacts on businesses and business customers along these routes (Center for Transportation 
Research and Education at Iowa State University, Iowa Access Management Awareness Project). In 
general , the study demonstrated that access-managed corridors had lower rates of business turnover 
than other parts of their communities and higher retail sales growth rates once the access management 
projects were completed . Educational campaigns should emphasize that consumers want to patronize 
businesses whose access is safe, predictable and low-stress. 

Separating Conflict Areas 

This set of access management techniques provide time for drivers to address one potential conflict 
before facing another. Separating the conflict areas helps to simplify the driving task while improving the 
operation of the roadway. 



Driveway Spacing and Consolidation 

A critical aspect of access management is maintaining adequate spacing between driveways. The speed 
differences caused by traffic turning into and out of driveways can produce conflicts that may lead to 
broadside and rear-end collisions between vehicles. Spacing requirements may be based on posted 
speed limits, the classification of the roadway , and the amount of traffic generated by a development 
along with other design considerations. The MCDOT ROM outlines driveway spacing based on driveway 
type (residential , commercial , industrial) , land use, and posted speed. The minimum distance from one 
driveway centerline to the next ranges from 65 to 330 feet for multi-family residential uses, and from 165 
to 330 feet for commercial and industrial uses. 

Driveways are consolidated to limit the number of access points per mile along a road and provide 
adequate spacing between driveways in order to reduce the number of conflicts. Driveway consol idation 
can be ach ieved by closing driveways, creating alternative access ways, creating shared driveways, 
relocating entrances to side streets, and promoting cross access (i.e., lateral access between adjacent 
commercial properties to remove very short trips from the main roadway) . These techniques can be 
applied ind ividually or through projects such as installation of medians, two-way left turn lanes, and 
frontage or reverse access roads. Th is access management technique requires property owners to agree 
to reduce/combine their access points or share access with adjacent property owners. Reducing the 
number of driveways can benefit owners of commercial property both directly (by freeing up space for 
parking or other use) and ind irectly (by making access safer and less confusing to drivers on the main 
road ; this is especially important to merchants who rely on drive-by traffic). In some cases, consolidation 
of driveways serving a major retai l center can justify instal lation of a right-turn deceleration lane to serve 
customers. 

Joint Driveways/Cross Access 

Joint access requ irements provide for a un ified on-site circulation plan serving several properties on a 
commercial corridor. This serves as an alternative method of achieving adequate driveway spactng 
where lot frontage is otherwise inadequate. This method could also be employed to provide a defin ition 
of a driveway in an area where driveway/access locations are not well defined. Cross access 
requirements allow for circulation between sites and may be appl ied in accordance with a joint access 
plan, or as a means of connecting major developments to allow such circulation. Th is method requires 
establ ishment of joint-use driveways and cross access easements between properties to provide a logical 
circulation system. Cross-circulation between adjacent properties and provision for service roads allows 
movement across adjacent parcels without re-entry to the major roadway . This strategy typically requi res 
adoption of a local jurisdictional ordinance requiring property owners to meet cross access standards to 
develop their property. 

Corner Clearance 

Adequate corner clearance (i.e., the distance from the edge of the intersection to the nearest curb cut) is 
important in maintaining safe and efficient operations at the intersection. Driveway and access points 
should be located outside the functional intersection area, as drivers on the main roadway are making 
decisions regarding the intersection and do not expect turning movements from adjacent driveways. The 
functional intersection area is defined by AASHTO's Policy on Geometric Design of Highway and Streets 
(2001 ), which states that "the functional area extends both upstream and downstream from the physical 
intersection area and includes the longitudinal limits of auxiliary lanes." The functional area includes the 
turn lanes approaching the intersection as well as the perception-reaction distance of the driver 
approach ing the intersection. This functional area is longer on the upstream (approach) side of the 
intersection than the downstream (departure) side. The MCDOT ROM provides minimum cor er 
clearances based on the type of roadway and location of access point. These clearances range from 85 
to 230 feet for signalized intersections, and from 75 to 115 feet for unsignalized intersections. MCDOT 
enforces these standards for new driveways along county roads. 
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Removing Turning Vehicles from Through Lanes 

Dedicated Left and Right Tum Lanes 

One way to accomplish a smooth flow of traffic is to provide dedicated turn lanes, removing turning 
vehicles from the through traffic flow at roadway intersections and near busy driveways. Turning traffic 
reduces the capacity of lanes to carry through traffic, causing congestion and delay to increase. This is 
most obvious in the case of left turning vehicles, which must await a safe gap in opposing traffic. 
However, right turning vehicles also delay through traffic in their lane because of the need to slow down 
to a safe turning speed. Turning movements from through lanes result in speed differentials that 
contribute to crashes, especially rear-end collisions, which are often the most common crash type in 
urban environments. Dedicated turn lanes allow through traffic to keep moving at a steady speed. A 
combination of medians and turn lanes provides the fullest protection for turning movements, thus 
reducing the crash potential. MCDOT has specific standards for requiring acceleration and deceleration 
lanes, based on volume warrants outlined in the ROM . 

Reduce the Number of Turning Movements 

Alternative Access Ways 

Alternative access ways can be provided to sites adjoining the main road by either frontage or reverse 
access roads that run parallel to the mainline route. Alternative access may be achieved by using 
frontage , collector or arterial roads off the major roadway right-of-way. Property access is provided along 
the frontage or reverse access road , which accesses the arterial via a cross road . This reduces the 
number and density of conflict points along the arterial. Frontage roads are typically constructed adjacent 
to the major roadway providing access to properties fronting the highway, thereby funneling local traffic to 
a common point to gain access. Frontage roads can be one-way or two-way, depending on the situation. 
Reverse access or "backage" roads also para llel the main roadway, but are offset from the right-of-way to 
provide site access along the "back side" of the property rather than the highway side. Both kinds of 
alternative access ways are beneficial in providing convenient access to local properties, while preserving 
the safety and capacity of the highway. Operational problems involving queues on the cross road 
blocking closely spaced intersections can occur if adequate separation is not provided between the 
frontage road and the highway, however. An effective frontage road system therefore requires a 
substantial investment in right-of-way. 


