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Corridor Master Plan 
Process Overview 

Initiate Project 
• Project Management Plan 
• Public Involvement Plan 
• Controlling Design Criteria 

and Design 
Exception/Variance 
Procedures. 

Conduct Corridor 
Needs Assessment 
• Existing Conditions 
• PEL Checklist Part 1 
• Future Conditions (No-Build) 
• Agency and Public Outreach – 

Round 1 
• Purpose and Need 

Develop Corridor 
Alternatives & 
Screening 
• Alternatives Workshop 
• Categorize Alternatives 
• Tier 1 Qualitative Screening 
• Tier 2 Quantitative Screening 
• System Bundles 
• Tier 3 Quantitative Screening 

(Bundles) 
• Agency and Public Outreach – 

Round 2 
• Select Recommended 

Alternative 

Establish Corridor 
Master Plan 
• Completed PEL 
• Priority Resource Impacts 

Evaluation 
• Mitigation Strategy 
• Implementation Plan 
• Design Exceptions 
• Incorporate into MAG Policies 
• Purpose and Need guidance 

for future projects 
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Spine 
Segment 

Map 

Workshop Overview 
MONDAY, JUNE 22, 2015 

8:00 – Study Process and Workshop Overview 

8:15 – System-wide Brainstorming 

8:45 – Segment I1 Brainstorming 

9:45 – Break 

10:00 – Segment A1 Brainstorming 

10:45 – Segment I2 Brainstorming 

12:00 – Lunch (provided) 

1:00 – Segment I2 (continued) 

1:30 – Segment A2 Brainstorming 

3:45 – Break 

4:00 – Segment I3 Brainstorming 

5:00 - Adjourn 
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Workshop Overview 
TUESDAY, JUNE 23, 2015 

8:00 – Segment I3 (continued) 

9:00 – Segment I4 Brainstorming 

10:30 – Break 

10:45 – Segment I5 Brainstorming 

12:00 – Lunch (provided) 

1:00 – Segment I5 (continued) 

2:00 – Segment A3 Brainstorming 

3:30 – Break 

3:45 – Segment A4 Brainstorming 

5:00 - Adjourn 
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Brainstorm ideas that address one or more of 
the corridor segment challenges and get them 
logged into the alternatives database. 

Ground rules: 
Focus on generating alternatives that respond to 
segment needs and capitalize on opportunities. 

Avoid judging, screening, selling, or evaluating 
alternatives. 

No idea is a bad idea. 
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Workshop Objective and 
Ground Rules 

 

Workshop Electronic Database 
See Jill Bennett 

 

Paper Alternative Forms 
Turn in at drop boxes in workshop 

Email to jeremy.neuman@hdrinc.com by 
June 26. 

 

*Note: Please indicate what type of issues 
are addressed with each alternative or 
idea. 
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Ways to Log Alternatives 

 

System-wide Alternative Examples 
8:15 to 8:45 

HOT Lanes 

2nd HOV Lane 

Convert HOV to 3+ Occupancy 

+1 General Purpose Lane 

+2 General Purpose Lane 

Freeway Bus Lanes 

Arterial Bus Lanes 

Freeway Truck Lanes 

More Frequent Bus Service 
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Segment I1 (I-10, SR-202L to Baseline) 
8:45 to 9:45 

Adjacent Town of Guadalupe. 

LOS E at 2040, even after NTI. 

Minimal bike and pedestrian crossings. 

High to moderate crash rating. 

High nighttime, DUI, and truck crashes. 

Minimal ITS elements. 

Employment and manufacturing east of 
I-10 and south of Guadalupe. 

Public seeks TI improvements and 
improving weave areas. 
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Segment I1 

 

Segment I1 (I-10, SR-202L to Baseline) 
8:45 to 9:45 
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Segment A1 (48th, 56th/Priest, Kyrene) 
10:00 to 10:45 
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Segment A1 

Residential along 48th, Guadalupe along 
Priest, South Mountain Park 4(f). 

LOS F at 2040 for 48th and Priest. 

Capacity restrictions along 48th and Priest. 

Discontinuous bike lanes. 

High fatal crashes on 48th, Baseline to Elliot. 

Three city agencies using ITS, limited real 
time information, communication gaps. 

Employment and manufacturing east of I-10 
and south of Guadalupe. 

 

Segment A1 (48th, 56th/Priest, Kyrene) 
10:00 to 10:45 
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Segment I2 (I-10, Baseline to I-17 Split) 
10:45 to 1:30 
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Segment I2 

Cemeteries, Tempe Drain, Salt River, and 
PSHIA runway issues. 

LOS E at 2040, and failing TIs. 

Aging PCCP north of the river. 

Highest transit use in corridor.  HOV lanes 
breakdown. 

Fatal, incapacitating, and truck crashes. 

Basic ITS elements currently employed. 

Employment and manufacturing with high 
truck percentages. 

Public seeks TI improvements and improving 
weave areas. 

 

Segment I2 (I-10, Baseline to I-17 Split) 
10:45 to 1:30 
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Segment A2 (Broadway, Southern & Baseline) 
1:30 to 3:45 
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Segment A2 

Priority 1 LUST sites, Superfund site, Salt 
River, potential EJ, prehistoric/historic sites. 

Some 2040 failing segments. 

Arizona Mills Mall, some schools. 

Planned South Central Light Rail. 

Bike lanes discontinuous or non-existent. 

High crashes east of 32nd Street and at some 
specific intersections. 

Two city agencies using ITS, limited real time 
information, communication gaps. 

Heavy employment and manufacturing 
along Broadway Road. 

 

Segment A2 (Broadway, Southern & Baseline) 
1:30 to 3:45 
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Segment I3 (I-17, I-10 Split to Stack) 
4:00 pm to 9:00 am 
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Segment I3 

4(f) park, Greenwood Cemetery, Superfund sites, 
100-year floodplain, historic neighborhood. 

LOS F at 2040 in certain areas. 

Aging PCCP, bridges, non-standard TIs, narrow ROW, 
drainage tunnels. 

Minimal transit use.  No HOV lanes.  Two future light 
rail crossings. 

Nighttime and truck crashes. 

Basic ITS elements currently employed. 

High employment and manufacturing with highest 
freeway truck percentages. 

Public seeks TI improvements and improving weave 
areas. 

 

Segment I3 (I-17, I-10 Split to Stack) 
4:00 pm to 9:00 am 
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Segment I4 (I-17, Stack to ACDC) 
9:00 to 10:30 
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Segment I4 

Priority 1 LUST sites, potential EJ issues. 

LOS E-F at 2040 and most TIs fail. 

Aging PCCP, bridges, narrow ROW. 

Discontinuity of HOV lanes at south end. 

Limited pedestrian crossings. 

High crash profile with DUI, nighttime, 
truck and fatal and incapacitating issues. 

High employment and manufacturing 
near Stack and along Grand Avenue. 

Public seeks TI improvements, improving 
weave areas, and wider lanes/shoulders. 

 

Segment I4 (I-17, Stack to ACDC) 
9:00 to 10:30 
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Segment I5 (I-17, ACDC to North Stack) 
10:45 to 2:00 
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Segment I5 

Potential EJ issues, Cave Creek Wash, 3 Canal 
crossings. 

LOS E-F at 2040 and most TIs fail. 

Aging PCCP, bridges, pump stations.  Occasional 
flooding on some crossroads. 

High transit occupancy loading, park and rides.  
Future light rail crossing at MetroCenter. 

No pedestrian or bike crossings. 

Moderate crash profile with DUI, nighttime, truck and 
fatal and incapacitating issues. 

MetroCenter and Deer Valley employment / 
manufacturing centers. 

Public seeks TI improvements, improving weave 
areas, and wider lanes/shoulders. 

 

Segment I5 (I-17, ACDC to North Stack) 
10:45 to 2:00 
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Segment A3 (35th, 27th and 19th Ave.) 
2:00 to 3:30 
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Segment A3 

Priority 1 LUST sites, Superfund site, Salt River, 
potential EJ, historic districts, and Section 4(f). 

Numerous LOS E-F segments in 2040. 

Light Rail corridor in 19th Avenue, numerous schools, 
at grade RR crossings. 

Planned Light Rail extension. 

No bike facilities on 27th.  High bike crashes along 
35th and 19th. 

High crashes on various arterial segments. 

All Phoenix ITS, but with gaps and limitations as 
noted. 

Heavy employment along 19th Ave south of Stack.  
Job centers at Metrocenter, colleges, and Deer Valley. 

 

Segment A3 (35th, 27th and 19th Ave.) 
2:00 to 3:30 
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Segment A4 (I-17, East-West Arterials) 
3:45 to 5:00 
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Segment A4 

Priority 1 LUST sites, Superfund site, potential EJ, 
historic districts, and Section 4(f). 

Numerous LOS E-F segments and TIs in 2040. 

Diagonal Grand Avenue, numerous schools, frequent 
signals/intersections. 

Planned east-west Light Rail extension, at-grade RR 
crossings. 

Bike facilities that exist have high crashes, many 
roads have no bike facilities. 

High crashes at nearly all major intersections. 

All Phoenix ITS, but with gaps and limitations as 
noted. 

Heavy employment and manufacturing along Grand 
Avenue. 

 

Segment A4 (I-17, East-West Arterials) 
3:45 to 5:00 
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Improve Commute 

Protect the Environment 
Increase Connections 

Improve Commerce 

Minimize Cost 

Emphasize Jobs 

Add Travel Choices 

Promote Neighborhoods 

Communications Update 
Priority Rankings 

Top 4 Priorities: Improve Commute, Add Travel Choices, Protect the 
Environment, Increase Connections 
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Communications Update 
“Traffic Congestion” Issues and Opportunities 

Hot Spots: 
North Stack 
Interchange 

Stack Interchange 

Deck Park Tunnel 

Mini-Stack 
Interchange 

Split Interchange 

Broadway Curve 
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Communications Update 
“Safety” Issues and Opportunities 

Hot Spots: 
North Stack 
Interchange 
I-17 and Olive 
Deck Park Tunnel 
Stack Interchange  
Durango Curve 
Mini-Stack 
Interchange 
Split Interchange 
Broadway Curve 
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Communications Update 
“Public Transit” Issues and Opportunities 

Hot Spots: 
North Stack 
Interchange 
I-17 and Bell 
Road 
Deck Park Tunnel 
Downtown 
Phoenix 
I-17 and Central 
Avenue 
I-10 and Chandler 
Boulevard 
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Communications Update 
“Access” Issues and Opportunities 

Hot Spots: 
I-17/Loop 101 
System 
Interchange 

I-17 from Peoria  
to Glendale 

Stack and Split 
Interchange 

Mini-Stack 
Interchange 

Broadway Curve  
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Communications Update 
“Cycling/Pedestrian” Issues and Opportunities 

Hot Spots: 
I-17 and Indian 
School  

Downtown 
Phoenix 

Broadway Curve 
south to 
Guadalupe 
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Issues and Factors Influencing the Choice Between Continuous‐ and Limited‐Access Managed Lane Facilities 

White Paper – Executive Summary  i 

EXECUTIVE SUMMARY 
Recommendations incorporated in the Spine Corridor Master Plan include provision of additional “managed lanes” in 
three segments of the corridor. The term “managed lane” can refer to any lane that has restrictions or constraints on 
use; most commonly  in the form of high‐occupancy vehicle (HOV) and high‐occupancy toll (HOT)  lanes. HOV  lanes 
restrict use of the lanes to vehicles with a minimum number of occupants, currently two or more in the MAG region.  
HOT lanes allow single‐occupancy vehicles (SOVs) to operate in the HOV lanes or a dedicated, separate facility for a 
price. When  pricing  is  used  in  this manner  to  “manage”  entry  into  the HOV  lanes,  the  SOV  operator  gains  the 
advantages of an HOV lane by paying a price that usually is adjusted in accordance with the time of day and volume 
of traffic using the facility.  

Introduction of multiple managed lanes in the corridor may require modifications to the current configuration of the 
existing  HOV  lanes, which  currently  provide  contiguous,  continuous‐access,  concurrent‐flow  operation with  the 
general‐purpose (GP) freeway lanes. Limitations on access would continue to be asserted through restrictions on HOV 
lane eligibility – carpools, vanpools, motorcycles, buses, electric/hybrid vehicles – and the charging of a fee or toll to 
use the HOT lane, if HOT lanes are introduced in the corridor. However, with multiple managed lanes being introduced 
in the corridor, the future design of such facilities should consider the potential need to include a barrier to separate 
the managed lanes from the GP freeway lanes. In this case, the current operational characteristic of the HOV lanes – 
continuous ingress/egress – would be eliminated. Access to the managed lanes facility would be limited to specific 
locations. This operational scenario essentially creates express  lanes for  longer commute trips, as points of access 
(ingress and egress) generally are limited, allowing higher speed of travel and fewer potential conflicts. 

Several issues have come to light regarding this potential barrier‐separated, limited‐access managed lane condition. 
These issues have been summarized in the following paragraphs. 

ENFORCEMENT 

Enforcement of managed lanes facilities is a challenging problem, and enforcement is more challenging with respect 
to painted stripe‐ and buffer‐separated facilities. Active enforcement can be disruptive of the traffic stream in the GP 
freeway lanes, whereas enforcement within a managed lanes facility can be carried out, if necessary, more safely with 
provision of an inside, median shoulder sufficiently wide to accommodate stopped vehicles and associated pedestrian 
movements.  The  recommended  strategies  for  the  I‐10/I‐17  corridor  do  include  provisions  for  such  shoulders  to 
facilitate enforcement of  the managed  lanes.    In  the case of HOT  facilities,modern  technology,  i.e., electronic  toll 
collection (ETC), that supports billing of HOT lane use through transponders and license plate scanning, is an effective 
and safe form of enforcement and most cost‐effective, as the need to have an on‐call enforcement official or patrolling 
official is significantly reduced. ETC is not associated with HOV use; therefore, active enforcement by police officials is 
required.   

PUBLIC OPPOSITION TO MANAGED LANES 

HOV facilities are an  integral part of the transportation tool box to  improve mobility and accessibility, especially  in 
urban areas. According to the Federal Highway Administration (FHWA), HOV facilities “…serve to increase the total 
number of people moved through a congested corridor by offering two kinds of travel incentives: a substantial savings 
in  travel  time, along with a  reliable and predictable  travel  time.” The general  consensus of  the FHWA and many 
transportation specialists is that managed lanes free up capacity in the GP freeway lanes, and expectations are that 
this new capacity will allow greater mobility for the community/region overall. By shifting vehicles into the managed 

                                                            
1  Chapter V, Strategies to Reduce Congestion and Improve Air Quality in Federal‐Aid Highway Program Guidance on High‐Occupancy Vehicle (HOV) Lanes, 

September 2016, at https://ops.fhwa.dot.gov/freewaymgmt/hovguidance/chapter5.htm.   

lanes congestion in the GP freeway lanes is reduced, which, in turn, results in higher overall average speed, reducing 
vehicle emissions through the corridor, increasing person throughput, and contributing to regional air quality goals. 
HOT  lanes would allow motorists to opt for an alternative travel experience, per se, at a given price that generally 
varies throughout the day according to travel demand in the corridor where the facility is located. 

Managed  lanes generally  are not  viewed as degrading  the overall mobility and  safety performance of a  freeway 
system. On the other hand, these facilities permit transportation officials to better manage roadway capacity to create 
the most efficient travel system possible throughout the day. There are those who present the case that expeditious 
travel in the managed lanes is critical to motivating use of the lanes. However, should congestion of the GP freeway 
lanes be relieved, there would be less incentive to use the lanes, let alone pay a fee in the case of HOT lanes. Therefore, 
ironically,  the effectiveness of managed  lanes  is  to a  large degree dependent on continuing congestion  in  the GP 
freeway lanes. Latent demand has been shown to quickly absorb new freeway capacity. This means that, while person 
throughput has been increased by multiple persons in a greater number of vehicles in the managed lanes and speed 
in the managed  lanes  is higher, general corridor congestion  is not necessarily relieved, as drivers using alternative 
routes, e.g., arterial streets, take advantage of the new capacity. 

This dilemma of demand versus supply is precisely the impetus associated with developing and operating managed 
lanes. Operational adjustments must be made throughout the day to manage access to the managed lanes in such a 
manner (i.e., by time of day, price, or overall conditions in the corridor) as to optimize vehicle and person throughput 
while minimizing congestion  in  the GP  freeway  lanes.  In  the case of HOT  lanes,  the FHWA provides  the  following 
guidance respecting the operating strategy associated with managed lanes: 

The toll should be varied in accordance with travel conditions and should be set at a high enough level 
that the performance of the HOV lane is not degraded. This optimizes the vehicle throughput of the 
HOT lane and reduces congestion in the general‐purpose lanes by drawing off some of the SOV traffic 
that would otherwise be forced to use those lanes. So HOVs are no worse off, and vehicles that do not 
meet the vehicle occupancy requirement, whether they use the HOT lane or the general‐purpose lanes, 
are better off.1 

Currently, managed lanes in Arizona are confined to HOV use only, and the option for HOT use of managed lanes 
facilities has not been introduced, in part due to the uncertainty regarding public opposition to the concept of tolling 
in general. 

SAFETY PERFORMANCE 

Specific, quantifiable information regarding the safety experience at access points has not been a focus of the many 
studies  conducted  to  date.  Available  studies  generally  support  the  notion  that  limited‐access,  barrier‐separated 
managed lanes facilities are safer than continuous, concurrent‐flow facilities. The safety performance of such facilities 
primarily is associated with the design of access points and lane configurations. Available studies point to wider facility 
envelopes, including adequate inside shoulder widths, as a means to reduce crashes and the severity of crashes. Other 
factors for consideration to mitigate potential hazardous conditions are: 

 Direct entry and exit to at‐grade slip ramps or Direct HOV (DHOV) ramps from grade‐separated arterial 
roadway via the inside GP freeway lanes, which minimizes immediate weaving and merging;  

 Locating ingress and egress points away from freeway on‐ and off‐ramps, which allows time to weave and 
merge; 
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 Provision of adequate instructional/directional signage that informs motorists of advancing conditions; and 
 Sufficient lighting to assure changing facility characteristics are easily seen. 

FHWA Freeway Management guidance states “the safest HOV lanes are those that are physically separated from the 
adjacent lanes with a concrete barrier,” and separation also creates greater safety for traffic in the GP freeway lanes. 
The  recommendation  to  have managed  lanes  begin  and  terminate  at  DHOV  on/off  ramps would minimize  the 
potential hazardous conditions associated with higher speed managed lane traffic merging with slower speed traffic 
in the GP freeway lanes. Overall, although safety is a real and valid concern, it cannot be the prime determinant for 
selecting a given highway treatment. The FHWA summarizes this issue in the following manner: 

Managed  lanes    can  provide  safety  and  operational  performance  benefits  over  general‐purpose  
facilities, but the managed  lane strategy must be appropriate for the  intended user group. Specific 
benefits in crash reduction seen at one facility do not necessarily translate to another facility, so the 
selected strategy must account for the conditions unique to a particular facility. 

To that end, the Minnesota Department of Transportation (MnDOT) completed a 2014 study titled “Evaluation of the 
Effect of MnPASS Lane Design on Mobility and Safety”, which investigated and contrasted the closed access conditions 
on I‐384 and the open access conditions on I‐35W.  The study resulted in the conclusion that both strategies can be 
effective, depending on the characteristics of the facility. According to a technical summary document of the study  
“The research suggests that for most roads, an effective approach is to start with open access but periodically evaluate 
and  limit access  in specific areas as appropriate based on traffic density  in the HOT  lane and the speed differential 
between  HOT  and  general  traffic  lanes.”  The  study  also  provided  design  tools  for  use  in  future managed  lane 
construction. 

EFFECT ON THE USE OF HOV LANES 

The usual and customary use of the HOV lanes by carpools/vanpools, buses, motorcycles, and electric/hybrid vehicles, 
as permitted by HOV policies, would not be hampered. HOV lane‐eligible users would be allowed access throughout 
the day. Facility level of service (LOS) would be determined in accordance with real‐time observations of traffic and 
policies established for the facility. Generally, congestion within the freeway corridor during peak travel periods means 
there would be  increased use of the managed lanes facility; therefore, if HOT lanes were introduced, peak periods 
would have the highest tolls as a discouragement for SOV operators, if congestion forms within the managed lanes 
facility. 

ACCESS TO ESTABLISHED TRAFFIC INTERCHANGES WITHIN THE SPINE CORRIDOR 

The  inherent  operational  philosophy  associated with  development  and  implementation  of managed  lanes  is  to 
expedite  commuter  travel  over  longer  distances.  Because  a  good  portion  of  urban  freeway  usage  has  become 
associated with localized movements of a few miles (even one mile or less), separating commuters brings relief to the 
GP freeway  lanes of the burden of what essentially can be considered to be through‐traffic movements. Although 
FHWA notes that access spacing of two to three miles is common for limited‐access facilities, ADOT does recognize 
that barriers limiting entrance and, particularly, exit from a managed lanes facility can be a discouraging aspect for 
commuters, when exits are not convenient to their desired destination. 

Design and  location of access points  (ingress and egress) not only affects user  convenience but, also,  safety and 
operational performance of the facility. Enforcement capabilities also can be affected, as well as facility design, which 
must support adequate  transition zone  length and safe positioning of  ingress and egress points  relative  to on/off 
ramps of  the  freeway.  In  the case of  the  I‐10/I‐17 Corridor,  freeway/arterial  interchanges generally are spaced at 
one‐mile intervals. This physical design of the freeway may require (1) DHOV connecting ramps at interchanges or (2) 
unique designs of at‐grade slip ramps for ingress to and egress from the managed lanes in the center of the freeway. 
Option 1 would only be feasible at dedicated DHOV interchanges, allowing access to the center of the freeway, as is 
the case at Maryland Avenue on SR 101L in Glendale. Option 2 would require entrance to at‐grade ingress slip ramps 

to be sufficiently far from a freeway on‐ramp to assure adequate time for motorists to weave safely to the center lane 
for access  to  the  slip  ramp. The  same would be  true  for motorists exiting  the median managed  lanes;  sufficient 
distance must be provided to safely merge to the right to access a freeway off‐ramp. Thus, the location of intermediate 
access  points will  need  to  be  judiciously  examined  to  establish  a  reliable  and  safe  operational  environment  for 
interaction between the GP freeway lanes and the managed lanes. 

SUMMARY 

In general, limited access managed lanes facilities offer a means to increase the capacity of a highway corridor and 
expedite through movements in heavily congested corridors. Limiting access, and the friction associated with weaving 
in and out of the managed lanes, improves the overall travel reliability of the managed lanes.  Physical separation of 
the facilities from the GP freeway lanes creates a critical margin of safety that is especially important due to the speed 
differential that develops between the facilities and the GP freeway  lanes. Therefore,  limited access serves a dual 
function of making travel more efficient and safer. Although the access points tend to be focal points for crashes, due 
to weaving and merging; by contrast, access along a continuous, contiguous HOV lane represents an essentially infinite 
string of potential points of conflict as motorists weave into and out of the lane in the same way motorists change 
lanes  in  the GP  freeway  lanes. Nevertheless,  there  is an argument  that  this  is more  consistent with  the  freeway 
experience and, therefore, offers some safety due to familiarity of the driving experience. All that being said, there is 
general agreement that barrier‐separated facilities are safer, as the number of potential conflicts characteristic of GP 
freeway  lanes  is  reduced  and  direct  speed  differentials  between  the managed  lanes  and GP  freeway  lanes  are 
minimized. 

Limited‐access does create limitations on the accessibility to locations within the corridor of travel, and the confining 
character of the facilities may be unsettling to some users. However, the intent of managed lanes facilities is not to 
support access within the corridor nor can the anxieties of  individual vehicle operators be totally alleviated. More 
generally, the intent is to support access to destinations requiring longer distance trips in the most expeditious and 
reliable manner possible and provide a tool for managing traffic flow through the corridor. Therefore, limited access 
more correctly  is seen as a method which allows  longer commuter  trips by employing a  treatment  that supports 
express travel. 

Whereas manual enforcement of manged lanes can be an effective means of controlling access, 100% enforcement is 
virtually impossible. Enforcement is especially critical relative to non‐barrier‐separated managed lanes, which present 
to motorists multiple, even  infinite,  ingress and egress opportunities.  In  contrast, with  regard  to HOT  lanes, new 
technologies  allowing billing  through  license  plate  scanning  and  transponder  contact have  created  the  ability  to 
establish more cost‐effective enforcement. The remote sensing aspect of the modern technology is complementary 
to and supportive of  free access by HOV‐eligible vehicles, as Dynamic Message Signs  (DMSs) and dynamic pricing 
provide effective tools for transportation officials to control entry and use of the HOT lanes. It should be noted that 
the need remains for physical enforcement practices (i.e., highway patrol) of the occupancy requirements of the HOV 
lane in a combined HOV/HOT facility. 

Finally,  it  is  clear  the  decision‐making  framework  relating  to  adopting  a  limited‐access managed  lanes  scenario 
involves numerous complex factors ranging from lane and shoulder widths to facility geometry to access to safety to 
convenience to cost. The objective of the evaluation must reconcile the goals and objectives of facility development 
with the multitude of design and operational parameters.  
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1.0 INTRODUCTION 

The I‐10/I‐17 Corridor Master Plan project includes the proposal to add existing High‐Occupancy Vehicle (HOV) lanes 
along both I‐17 and I‐10 segments of the Spine Corridor to create limited‐access “managed lane” facilities. Managed 
lanes are defined by the Federal Highway Administration (FHWA) “…as freeway lanes that are set aside and operated 
using a variety of fixed and/or real‐time strategies responding to  local goals and objectives that move traffic more 
efficiently  in  those  lanes.”2 During public outreach efforts  several questions were  raised  regarding  the operation, 
safety, and enforcement of the limited‐access managed lane facility. Questions and concerns of respondents regarding 
this proposed action were determined to require additional information to allow the study team and citizens to make 
a fully informed decision. This White Paper has been prepared to provide that information. 

1.1 BACKGROUND 
The  objective  of  this White  Paper  is  to  address  comments  and  concerns  raised  during  public  outreach  efforts 
associated with  the  Spine  Corridor  Study.  Specifically,  citizens  attending  outreach meetings were  requested  to 
respond to the following question:  

“Currently, drivers can enter and exit the HOV lane at will.  Having two managed lanes in each direction 
would result in limiting entrance and exit to those lanes at specific, designated points for safety.  What 
are your thoughts on this strategy?” 

In response to the possibility of limiting entrance and exit to HOV facilities, 45% of the respondents either agreed or 
strongly agreed with  the proposed operational  concept, 18% were unsure, and 37% either disagreed or  strongly 
disagreed. When asked  for  their opinion regarding expansion and modification of existing HOV  facilities  to create 
managed lanes, 58% agreed or strongly agreed, 16% were unsure, and only 26% disagreed or strongly disagreed. The 
responses indicate the majority of respondents were favorable to the proposed modification of the existing HOV lanes. 
However, less than a majority of respondents favored an action that would limit access points to the managed lanes. 

Limiting access to the dual managed  lanes constitutes a critical operational decision.   The questions and concerns 
raised during the public outreach effort by those disagreeing with the concept of managed lanes and limitations on 
access specifically relate to enforcement, the presence of HOV lanes in general, and safety. Other issues or concerns 
that were voiced relate to the ability to enter and exit the limited‐access facility, the need to provide greater space 
for the facility within the Spine Corridor, and the safety performance of the particular type of facility proposed. This 
White Paper has been designed to address each of the specific comments/concerns voiced as a means of providing a 
framework  for  Spine Management  Partners  to make  an  informed  decision  regarding  the  proposal  to  develop  a 
two‐lane  limited‐access  HOV  facility,  which,  ultimately,  could  be  used  to  create  a  combined  HOV  lane  and 
High‐Occupancy Toll (HOT) lane.  

1.2 EXISTING HOV SYSTEM 
The  southbound and northbound HOV  lanes of  I‐17 occupy  the median of  the highway and originate at Carefree 
Highway.  The 11‐foot HOV lanes are separated, or distinguished, from the general purpose (GP) freeway lanes by a 
wide, solid white stripe. A 9‐foot inside shoulder, which can provide refuge for a stalled or disabled vehicle, has been 
established between the HOV lanes and the concrete median barrier between southbound I‐17 and northbound I‐17. 
This design  is maintained through the “North Stack”  Interchange – I‐17/Loop 101 (Pima/Aqua Fria Freeway) – to a 
point approximately 630 feet north of the Arizona Canal. 

Right‐of‐way constraints at the Arizona Canal have required that the inside shoulder be narrowed (four to five feet). 
This new design generally is maintained south of the Arizona Canal with minor variations in the width of the inside 
                                                            
2  Section 8.0, Managed Lanes, Managed Lane Chapter for Freeway Management and Operations Handbook, FHWA, Updated Chapter, January 2011, pg 2. 

shoulder, due principally to expanded concrete median widths forming foundations for lighting and signs and bridge 
structures. The southbound HOV lane ends approximately 235 feet south of Glenrosa Avenue, becoming the inside 
(or innermost) GP traffic lane of the four‐lane freeway. The northbound HOV lane begins approximately 490 feet south 
of McDowell Road by means of a left merge from the inside lane of a two‐lane highway section passing through the 
“The Stack” Interchange – I‐17/I‐10 West (Papago Freeway). It extends from this point to the North Stack Interchange, 
continuing north to Carefree Highway. 

Two HOV lanes, one northbound and one southbound, are present along the entire length of I‐10 within the Spine 
Corridor. From  the  “The Split”  Interchange –  I‐17/I‐10 East  (Maricopa Freeway) –  the  southbound HOV  lanes are 
separated from the GP lanes by a buffer delineated as two wide stripes four feet apart with a single chevron located 
every 30 feet. The southbound HOV lane is 12 feet wide, and the inside shoulder is 13 feet wide. The northbound HOV 
lane also is 11 feet wide, and the inside shoulder is 11 feet wide. The northbound HOV lane is separated by a single, 
wide white  stripe.  This design of  the  two HOV  lanes  is maintained  to  a point  approximately  1,300  feet west of 
40th Street. 

East of 40th Street,  the  two HOV  lanes generally  form a  symmetrical HOV  facility consisting of  two 4‐foot buffers 
separating  the HOV  lanes  from  the GP  freeway  lanes,  two 12‐foot HOV operating  lanes,  and  two 13‐foot  inside 
shoulders. This design is maintained to Alameda Drive, where there is a transition to two HOV lanes on each side of 
the  central median  barrier;  one  in  each  direction  supports  east‐  and westbound movements  between  I‐10  and 
US‐60/Superstition Freeway, and one in each direction supports south‐ and northbound travel on I‐10 south of the 
I‐10/US‐60 Interchange. The symmetrical two‐lane, continuous, contiguous, concurrent HOV lane facility south of the 
I‐10/US‐60 Interchange continues to Chandler Boulevard, where a second set of two HOV lanes in each direction has 
been established to facilitate east‐ and westbound travel along Loop 202, while maintaining HOV travel on I‐10. The 
southbound  I‐10 HOV  lane  ends  prior  to  entering  the  “Pecos  Stack”  Interchange  –  I‐10/Loop 202  (Santan/South 
Mountain Freeway), and the northbound HOV lane begins in the midst of the Pecos Stack Interchange. 

1.3 EXISTING HOV LANE OPERATIONS 
Within the Spine Corridor, HOV facilities consist of one  lane  in each direction through most of  its  length. The HOV 
lanes operate as continuous, contiguous, concurrent‐flow facilities that permit largely limitless entry (ingress) and exit 
(egress) throughout the length of the HOV lane. At any point along the length of the HOV lanes, motorists can merge 
directly into or out of the HOV lane from or to the inside left GP freeway lane to transition between the stream of 
mixed traffic in the GP lanes and the HOV lane. The essentially infinite entry/exit opportunities result in a significant 
degree of weaving between the HOV and GP freeway lanes, as motorists seek to access the HOV lane for travel from 
any given entry point (on‐ramp) of the freeway to any given exit point (off‐ramp). At some points, the entry or exit 
locations of the HOV lanes have been developed as extensions of the GP freeway lanes, allowing motorists to drive 
straight  into or out of  the  lanes without an  immediate  transition or merge associated with  the GP  traffic stream, 
effectively creating at‐grade “slip” ramps. 

1.4 PROPOSED ACTION 
Recommendations formulated in the Spine Corridor Master Plan include the addition of a second lane to existing HOV 
facilities north from The Stack Interchange to Loop 101 and south from The Split Interchange to Loop 202. This second 
lane  is expected to  increase the capacity of the corridor by  increasing person throughput.  In conjunction with this 
recommendation, limiting ingress and egress to new two‐lane “managed lane” facilities to certain locations is being 
considered. As noted above, the term “managed lane” can refer to any lane that has restrictions or constraints on use; 
most commonly in the form of high‐occupancy vehicle (HOV) and high‐occupancy toll (HOT) lanes.  HOT lanes allow 
single‐occupancy vehicles (SOVs) and other vehicles with less than the minimum number of persons required for the 
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HOV  lane  (an LOV)  to operate  in a dedicated, separate  facility  for a price. When pricing  is used  in this manner to 
“manage” entry into the HOV lanes, the SOV and LOV operators gain the advantages of an HOV lane by paying a price 
that usually is adjusted in accordance with the time of day and volume of traffic using the facility. This operational 
scenario essentially creates express lanes for longer commute trips, as points of access (ingress and egress) generally 
are limited, allowing higher speed of travel and fewer potential conflict with traffic flows. Modern tolling of highway 
use  is controlled or managed by selling use privileges via transponders mounted  in the vehicles or through  license 
plate scanning technologies that allow motorists opting to use the  limited‐access facility to be billed by the facility 
operator. Therefore, should the designated managed lanes be operated as HOT lanes, free or continuous ingress and 
egress cannot be permitted as is the case with the existing HOV facilities in the Spine Corridor.  

At the present time, only HOV lanes are proposed as part of the recommendations for Spine Corridor improvements; 
however, implementation of a combination facility including HOV and HOT lanes potentially exists. Creation of a HOT 
lane requires only the addition of technology to charge for access and the adoption of policies for operation of the 
lanes. For purposes of this discussion, the term “managed lanes” reflects limited‐access HOV lanes, as recommended 
for implementation in three segments of the Spine Corridor:  

Loop 101 to US‐60/Grand Avenue – Southbound and northbound dual managed lanes in each direction between 
the proposed Direct HOV (DHOV) connector ramps at Loop 101 and a proposed DHOV connector ramps  in the 
vicinity of US‐60/Grand Avenue and Thomas Road.3 

US‐60/Grand  Avenue  to  I‐17/I‐10 East  Interchange  (the  “Split”)  – New  southbound  and  northbound  single 
managed lanes in both directions  from the area of US‐60/Grand Avenue and Thomas Road to the I‐17/I‐10 “Split” 
Interchange to link the managed lanes facility on I‐17 with the managed lanes facility on I‐10. 

I‐17/I‐10 East Interchange (“Split”) to US‐60/Superstition Freeway – Southbound and northbound dual managed 
lanes  in each direction between new connector ramps through the I‐17/I‐10 Split Interchange and the existing 
dual HOV connector ramps supporting east‐west travel on the US‐60/Superstition Freeway and north‐south travel 
on I‐10/Maricopa Freeway. 

Implementation of managed lane facilities in the Spine Corridor has been recommended with the stipulation that the 
lanes may have  “limited‐access” as  the operational  configuration.  Limited access means  ingress/egress would be 
restricted to the DHOV connector ramps in much the same manner as entry of controlled‐access freeways is limited 
through  the  strategic  location  of  on‐  and  off‐ramps.  Intermediate  access  points  between  the  identified  DHOV 
connector  ramps  have  not  been  specified  in  the  recommendations.  Nevertheless,  additional  access  could  be 
incorporated provided sufficient weaving distance is available to support safe entrance to the managed lanes from a 
freeway  on‐ramp  and  save  exit  from  the  managed  lanes  to  a  freeway  off‐ramp.  The  new  single  HOV  lanes 
recommended between US‐60/Grand Avenue and the Split  Interchange would operate as contiguous, continuous, 
concurrent‐flow facilities in the same manner as the HOV lanes currently established on I‐17 and I‐10. 

1.5 METHODOLOGY ADOPTED FOR DEVELOPING THIS WHITE PAPER 
A quick review of the comments/concerns raised by persons concerned about the proposed action revealed a general 
focus on the safety of operations, enforcement, and dislike of the potential  limited‐access, dual managed lanes facility 
or HOV lanes in general. This led to an Internet search of articles, publications, and other guidance relating to safety 
performance of a limited‐access managed lanes facilities and information relating to the operation of dual managed 
lanes. The Internet search resulted in identification of 75 items with direct or indirect reference to the noted issues 
above. Thirty‐five of these items specifically focused on safety of operations, enforcement, and general desirability of 
such facilities have been summarized. These summaries are presented in Attachment A. The following two sections 
attempt to address the various aspects of safety of operations, enforcement, and general desirability associated with 
                                                            
3  DHOV connector ramps are installed at overcrossing arterial roadways to allow direct entry and exit from the HOV lanes in the center of the freeway. DHOV 

connector ramps necessarily require additional freeway right‐of‐way to accommodate the ramp structure to and from the arterial roadway. 

managed lanes with particular emphasis on a dual‐lane, limited‐access, managed lanes facility, as proposed for the 
Spine Corridor. 

In addition, the Internet search revealed a review of Best Practices relating to the separation devised between HOT 
lanes and GP  lanes prepared by the Texas Department of Transportation  (TxDOT). This document  includes a table 
comparing the attributes of a concrete barrier, a delineated buffer (i.e., pavement striping), and a buffer with flexible 
posts or pylons. This table represents a relative comprehensive evaluation of the advantages and disadvantages of 
these three separation treatments and has been included as Attachment B for reference. One additional matrix was 
recovered that also provides a comparison of separation types; this table is presented as Attachment C. In addition, a 
table developed by the Georgia Department of Transportation addresses emerging  issues relating to the different 
types of barrier‐ and buffer‐separated managed lanes; this table is presented as Attachment D.  

2.0 ISSUES ASSOCIATED WITH LIMITED‐ACCESS, MANAGED LANES FACILITIES 

During the public review and outreach effort conducted in support of development of the Spine Corridor Master Plan, 
several public comments and concerns were  raised  relating  to  limited‐access, managed  lanes  facilities versus  the 
current continuous‐access operating conditions of HOV lanes contiguous with existing GP freeway lanes. This section 
attempts to address the specific comments and concerns raised by those persons relative to the proposed action to 
develop  limited‐access,  dual  managed  lanes  or  the  concept  HOV  lanes  as  a  whole,  including  the  operational 
characteristics associated with such lanes. 

2.1 THE PROPOSED ACTION CANNOT BE ENFORCED AND LIKELY NOT POSSIBLE WITH CURRENT HOV 
ENFORCEMENT STRATEGY IN THE VALLEY – NEED ENHANCED ENFORCEMENT TO WORK (EVEN THOUGH 
THE LIMITED‐ACCESS POINTS COULD MAKE IT EASIER TO ENFORCE) 

Enforcement raises numerous issues when considering the type of managed lane facility to develop and implement. 
Whereas a paved median (i.e., inside shoulder) and enforcement area is the preferred option for new managed lane 
facilities, physical constraints can stifle efforts to create such areas within existing right‐of‐way and in place of existing 
HOV facilities. The literature generally concedes the lack of inside shoulders can have an adverse impact on safety and 
overall freeway operations. Therefore, enforcement and the degree to which there will be enforcement and the safe 
implementation of the adopted enforcement level are important considerations in the design and operation of HOV 
facilities. 

The existing HOV lanes in the Spine Corridor have a striped buffer zone separating the HOV lanes from the GP freeway 
lanes. The buffer consists of a wide white stripe or pair of wide white stripes with periodic chevrons. The buffer  is 
intend to maintain separation of vehicles in the HOV lanes from vehicles in the GP freeway lanes. In effect, the buffer 
defines  an  enforcement  zone,  i.e.,  motorists  operating  vehicles  in  the  lanes  that  are  not  permitted  (e.g., 
single‐occupancy vehicles) can be cited for violating operating rules. Enforcement is based strictly on visual sighting 
of  the offending vehicle/operator by an enforcement official, who  then must  take action  to physically approach, 
contact (get the attention of), and direct the vehicle/operator out of the HOV  lane. The existing  inside shoulder of 
existing HOV  lanes north of The Stack  Interchange are too narrow to facilitate stopping the offending motorist for 
purposes of enforcement; therefore, the offending motorist and enforcement officer must weave  through  the GP 
freeway lanes to the extreme right shoulder of the roadway from the lane to the edge of the freeway for the issuance 
of a citation. The wider inside shoulder of HOV lanes south of The Split Interchange could more safely accommodate 
enforcement within the HOV facility, and are actively used today for this purpose.  
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A study of managed‐lane separation treatment options by the Maricopa Association of Governments (MAG) in 2012 
concluded that enforcement of painted and buffer‐delimited managed lanes generally is more difficult compared to 
a physically‐separated facility.4 Painted and buffer‐delimited facilities allow violators to more easily move between 
the HOV lane and the GP freeway lanes, e.g., the offending vehicle/operator can easily move from the enforcement 
zone without consequences,  if pending enforcement  is noticed sufficiently ahead of contact with the enforcement 
official. Also, violators can use the HOV lane for short distances to gain advantages with respect to GP freeway lanes 
or  use  the HOV  lane  to  pass  a  vehicles  in  the GP  freeway  lanes.  Thus,  it would  be  expected  that  painted  and 
buffer‐delimited  managed  lanes  typically  would  have  greater  violations  of  restricted  operational  criteria  than 
limited‐access, barrier‐separated managed lane facilities. This  latter condition clearly raises the potential for traffic 
conflicts and is a highly undesirable practice. No information could be located relating to the rate of crashes associated 
with the different types; however, intuitively one could surmise as the number of merges occurring between the HOV 
facility and GP freeway lanes increases, the potential for conflicts increases.   

On  the other hand, barrier‐separated managed  lane  facilities need  to provide  for  safe, efficient, and enforceable 
operations by users of the facility, maintenance vehicles and personnel, and enforcement officials. As cited in the MAG 
report,  guidance  from  the AASHTO’s Guide  for  the Design  of High‐Occupancy Vehicle  Facilities  published  by  the 
American Association of Highway and Transportation Officials (AASHTO) states the following:  

The absence or presence of certain roadway features can adversely affect the enforcement process as 
well as the safety and operational features of the facility. Physical problems may include lack of safe 
and easily accessible enforcement areas, absence of vantage points, lack of physical separation, and 
lack of passing capability for enforcement vehicles. 

Following  this  guidance  would  mean  additional  right‐of‐way  would  be  necessary  to  accommodate  emergency 
conditions, such as avoidance of a stalled or disabled vehicle by allowing a bypass path for other motorists using the 
facility. Ease of ready access by maintenance and enforcement personnel also is desired.  

Short of additional right‐of‐way, the alternative is reduction in the widths of highway shoulders, enforcement areas, 
and even GP freeway  lanes. The Ministry of Transportation of Ontario, Canada, (2017 Web Page) determined that 
poor safety records of some HOV facilities have resulted from adding an HOV lane where: (1) the existing roadway 
could not accommodate the desired buffer zone, (2) GP freeway lanes could not be maintained with adequate widths 
for the all other traffic, and (3) the width of the left (inside) shoulder of the HOV lane, available for emergency and 
enforcement, was  inadequate.5 These deficiencies  resulted  in a greater  likelihood of collisions and  reduced driver 
maneuverability. As a result, the Ministry adopted a policy of establishing HOV lanes on existing highways only through 
widening projects, instead of converting existing lanes or shoulders to accommodate the special use of an HOV lane. 

The FHWA prepared a compendium of considerations associated with planning relating to the conversion of HOV lanes 
to HOT lanes.6 The report highlights six different physical designs to obtain separation from the GP freeway lanes and 
all  included  a  parallel  emergency  area  (shoulder)  for  disabled  vehicles  and  enforcement.  The  report  notes  that 
HOV‐to‐HOT lane conversions, which by definition include pricing from entry to exit, delineated by a painted stripe 
with no buffer (physical or demarcated hashed area) pose safety and enforcement issues, due to the free flow in and 
out of the facility of  ineligible vehicles. Another design review report prepared by the Washington Department of 
Transportation  (WSDOT)  recommends  a  continuous  inside  shoulder  of  14  feet  associated  with  a  HOT  lane  to 
accommodate  enforcement  and  serve  as  a  breakdown  lane,  with  a  minimum  2‐foot  opposite‐side  shoulder 
recommended to separate the travel lane from any barrier, if the ideal width is not feasible.7 The WSDOT report also 

                                                            
4  “Managed Lane Separation Treatment,” Managed Lanes Network Development Strategy – Phase I, Maricopa Association of Governments, February 2012. 
5  “High‐Occupancy Vehicle (HOV) Lanes,” Ontario Ministry of Transportation at http://www.mto.gov.on.ca/english/ontario‐511/hov‐lanes.shtml. 
6  A Compendium of Existing HOV Lane Facilities in the United States, FHWA HOV Lane Performance (DTFH61‐06‐D‐00006), prepared by Booz‐Allen‐Hamilton 

and HNTB, Dec 2008. 
7  HOT Lane Buffer and Mid‐Point Access Design Review Report, Washington State Department of Transportation, Oct 2006. 

notes that an added feature might be a shoulder area (i.e., bump‐out) immediately downstream of the access 
(entry or ingress) location to permit enforcement officers a station for observing and monitoring use of the HOT 
lane. 

A 2004 study by the Arizona Department of Transportation (ADOT) examined issues relating to enforcement of HOV 
facilities.8  It concluded that the  lack of adequate enforcement would result  in high violation rates. Also,  legitimate 
carpoolers and transit users could express dissatisfaction when violators are noticed operating on the HOV lanes, and 
there is no enforcement. In effect, the lack of adequate enforcement would invite the HOV lanes to become GP lanes. 
Guidance developed for the Texas Department of Transportation (TxDOT), also in 2004, identified six characteristics 
to be evaluated when choosing between a buffer‐separated and barrier‐separated, concurrent‐flow HOV lane. One of 
the characteristics  is the “Opportunity  for Enforcement Locations.”9 The report recommends 10‐foot shoulders be 
constructed in conjunction with the HOV lanes for both types of facilities, as well as a clearly apparent painted stripe. 

Guidelines developed for the California Department of Transportation (Caltrans) in 2003 sought to clarify the decision 
process  relating  to barrier‐separated, buffer‐separated  (pavement  striping),  and  contiguous  (painted  stripe) HOV 
facilities.10  It  clearly noted  that  enforcement  raises  numerous  issues; particularly,  limitations on  right‐of‐way  can 
preclude  a  paved  median  (inside)  shoulder.  Lacking  an  available  shoulder  contiguous  with  the  HOV  lane,  the 
enforcement officer and violator must weave across the GP freeway lanes, across congested, mixed‐flow traffic to the 
right shoulder of the freeway. This not only poses safety risks to the two vehicles and traffic  in the mixed‐flow GP 
freeway lanes, but it also is likely to result in congestion, which, in and of itself, creates operational and safety issues. 
This report concludes “the optimum design is the availability of adequate enforcement areas in the median. Where 
existing facilities do not have these enforcement areas or new facilities are not designed with them, it can be expected 
that enforcement on the facility will be challenging.” 

Conclusion: The  literature  review  clearly  indicates  that enforcement of managed  lane  facilities  is a  challenging 
problem,  and  enforcement  is  more  challenging  with  respect  to  painted  stripe‐  and  buffer‐separated  (i.e., 
non‐barrier‐separated) facilities. Active enforcement of lane violators can be disruptive of the traffic stream in the 
GP  freeway  lanes,  and  there  always  is  the  opportunity  to  avoid  enforcement  by  getting  out  of  the  lane.  A 
buffer‐separated facility, especially with installed flexible posts or pylons, can stifle that practice to an extent, but 
the temptation to move into and out of a buffer‐separated facility, in and of itself, raises safety issues. Safety issues 
arise when  pylons  become  dislodged.  In  addition,  pylons  have  been  found  to  be  an  expensive  traffic  control 
measure, as they can be dislodged or ruined by vehicles traveling through them requiring frequent (90 days), regular 
maintenance. As  a  result, may  transportation  agencies  are  shying  away  from posts  and pylons  as  a means of 
separating traffic flows. 

The provision of an inside, median shoulder sufficiently wide to safely accommodate a stalled or disabled vehicle 
as well as enforcement actions (14 feet is preferred), raises significant issues relating to right‐of‐way requirements 
in an area that is constrained and increases development costs. Nonetheless, the recommended action in the I‐10/I‐
17 corridor provides for sufficient shoulder width to support safe enforcement.  However, it generally is accepted 
that a barrier‐separated facility can provide a safer environment for both vehicle operations and enforcement and 
result  in  less  impact on  the  traffic  stream of  the GP  freeway  lanes. Also, although barriers  require  the highest 
upfront expenditure, the ongoing maintenance is low compared to pylons, posts, even painted buffers.  

All‐in‐all, with respect to enforcement, the barrier‐separated facility offers the safest and most reliable method of 
enforcement, even precluding the need for physical contact.   

8  HOV Lanes: Issues and Options for Enforcement, Final Report 552, ADOT, June 2004.  
9  Guidance for Future Design of Freeways with High‐Occupancy Vehicle (HOV) Lanes Based on an Analysis of Crash Data from Dallas, Texas, Texas 

Transportation Institute for TxDOT and FHWA, FHWA/TX‐05/0‐4434‐P1, May 2004. 
10  “High‐Occupancy Vehicle Guidelines for Planning, Design, and Operations,” Caltrans Department of Transportation Division of Traffic Operations, August 

2003. 
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2.2 OPPOSED TO HOV LANES IN GENERAL 
HOV  facilities have become an  integral part of  the  transportation  tool box  to  improve mobility and accessibility, 
especially in urban areas. According to the FHWA, HOV facilities “…serve to increase the total number of people moved 
through a congested corridor by offering two kinds of travel incentives: a substantial savings in travel time, along with 
a reliable and predictable travel time.”11 As the freeway network in Arizona developed over the past several decades, 
HOV facilities have been an  important component of that expansion.   Arizona currently ranks fourth  in the United 
States in HOV system lane miles. 

Because HOV  lanes  permit  the movement  of  vehicles with  a  higher  number  of  occupants,  these  facilities move 
significantly more people through the travel corridor during congested periods, even if the number of vehicles that 
use the lane is lower than on the adjoining GP freeway lanes. For example, facts presented about the HOV system in 
Los Angeles County indicate an average HOV lane supports the travel of 1,200 vehicles during peak periods carrying 
3,100 persons. By comparison, the GP freeway lanes accommodate an average of 1,800 vehicles per lane during the 
same peak periods, carrying 2,000 persons.12 The average occupancy  in  the HOV  lane  is 2.58 persons per vehicle 
compared to 1.11 in the GP freeway lanes. 

In general, carpoolers, vanpoolers, and bus patrons are the primary beneficiaries of HOV lanes by allowing them to 
move through congestion; however, the use of managed lanes, in turn, frees up capacity in the GP freeway lanes, and 
expectations are that this new capacity will allow greater mobility for the community/region overall. Also, managed 
lanes are oriented to commuter traffic; this allows commuters engaged in longer trips to travel on an express facility 
to a destinations downstream, bypassing the more congested GP freeway lanes. Obtaining a higher average speed, 
while  operating  on  the  managed  lanes,  commuter  vehicles  produce  lower  emissions  and  this  helps  a 
community/region meet air quality goals. If the presence of the managed lanes also aids in reducing congestion in the 
GP  traffic  lanes,  then  traffic  in  these  lanes will attain a higher overall average speed and reductions  in emissions, 
thereby contributing to regional air quality goals. It is important to note that latent demand, the additional peak period 
travel occurring as congestion is reduced, ultimately will mean new vehicles will fill up the space vacated by vehicles 
taking  advantage  of  the  managed  lanes.  “This  is  not  to  suggest  that  increasing  road  capacity  [through  the 
implementation of managed lanes] provides no benefits, but generated traffic affects the nature of these benefits. It 
means that road capacity expansion benefits consist more of increased peak‐period mobility and less of reduced traffic 
congestion.”13 

In addition to congestion relief and mobility improvements, separation of commuters via express travel facilities, per 
se,  also  can  provide  safety  benefits.  Reductions  in  congestion  associated  with  separated  lanes  (especially 
barrier‐separated lanes) aid in the safety performance of freeways. Conflicts can occur between vehicles operating in 
the HOV lane and GP freeway lanes, when motorists merge into and out of the HOV lane, and these actions can result 
in  potentially  serious  crashes  and  congestion.  By  comparison,  limited‐access  facilities  reduce  the  occurrence  of 
incidents that disrupt traffic flow in the GP freeway lanes. Generally, any disruptions of the GP freeway lanes result in 
extended backups and travel time delays for the large number of travelers. Disruptions in the barrier‐separated lanes 
generally do not cause GP freeway lanes to backup (with the exception of the “rubber‐necking” phenomenon).  

Expeditious movement via managed  lanes also provides motorists a choice of  travel environments and can be an 
incentive for forming carpools/vanpools, which, ultimately, increases the capacity of the travel corridor. An important 
aspect of the modern freeway system  is the degree to which roadways, originally developed for  longer trips, e.g., 
interstate travel, now frequently are used for quick, short regional, even  local trips. Because commuters often are 
intent on  traveling several miles on  their  trip, as opposed  to  local movements between sets of on/off ramps,  the 

                                                            
11  Federal‐Aid Highway Program Guidance on High Occupancy Vehicle (HOV) Lanes, Freeway Management Program, FHWA, November 2012, at 

https://ops.fhwa.dot.gov/freewaymgmt/hovguidance/, retrieved 3/16/2017. 
12  HOV Frequently Asked Questions, Los Angeles County Metropolitan Transportation Authority – “Metro,” at 

http://media.metro.net/projects_studies/hov/faqs.htm.  

managed lanes accommodate this travel more effectively and remove some through traffic from the GP freeway lanes, 
freeing up capacity for more localized travel and latent demand, which can come from induced travel that would not 
have been made and travel on alternative local streets. 

Conclusion: HOV lanes make travel by HOV (e.g., carpools/vanpools, buses, motorcycles, electric or hybrid vehicles) 
more efficient, helping to reduce congestion in the GP freeway lanes. As a complementary alternative, HOT lanes 
allow motorists to opt for a travel experience at a given price. The two methods of expediting movement through 
corridors can aid in optimizing the transportation system and reducing or delaying the need for costly expansion 
projects. By increasing the effectiveness of travel through a corridor, efficiencies are attained that aid in reducing 
motor  vehicle  emissions  and  improving  travel  safety. Managed  lanes  are not  viewed  as degrading  the overall 
mobility and safety performance of a freeway system; on the other hand, they permit transportation officials to 
better manage roadway capacity to create the most efficient travel system possible throughout the day, improving 
mobility and enhancing safety.  

2.3 DISLIKE THE CA/LA EXPERIENCE 
The California experience with HOV/HOT  lanes  is quite extensive. According  to State guidelines  for  the planning, 
design, and operation of HOV lanes, the State views these facilities as an effective traffic management strategy that 
promotes and encourages ridesharing. Ridesharing, in turn, aids in the effort to alleviate congestion and maximizing 
the throughput of people in a highway corridor. As early implementers of more stringent air quality standards, the 
goal of managed‐lane system has been to reduce congestion and improve air quality. These are the same reasons on 
which decisions are based in other states, and they are an integral part of Federal air quality improvement programs. 
Federal funding for HOV/HOT projects has been made available for the express purpose of improving air quality by 
reducing congestion – vehicles release  less pollution when operating at optimum speeds, as opposed to  idling and 
operating in stop‐and‐go conditions. 

Enforcement  in California  is predicated on  achieving optimum  adherence  to  the  rules of  the HOV  system, while 
attaining  cost‐effective  results  within  the  enforcement  establishment.  According  to  the  Caltrans Web  site,  the 
California Highway Patrol continually monitors HOV/HOT lane use, and the goal is to keep violations below 10 percent 
of the traffic throughput.14 If violations exceed 10 percent, heightened enforcement actions are implemented. While 
this process may  seem unfair  to  the  legitimate users of  the  system,  it  is a  realistic policy decision  that attains a 
reasonable goal while  reducing enforcement  costs and  creating potential  safety  issues associated with physically 
contacting and stopping a violator in a stream of traffic. 

The design and operation of California HOV/HOT facilities are oriented to achieving reliable travel‐time savings, safety 
goals, and effective enforcement. Significant attention has been given  to establishing design guidelines  to better 
accommodate the weaving required to enter and exit HOV/HOT facilities. Detailed analyses are performed with the 
objective  of  ensuring  facilities  meet  operational  thresholds  for  the  GP  freeway  lanes,  such  as  merge/diverge 
requirements, weaving requirements, and other factors. Planning and design is focused on ensuring projects will not 
create  new  safety  “Hot  Spots”  or  increase  the  potential  for  severe  or  serious  collisions.  According  to  a  2012 
presentation on California’s Managed Lane Design Policy, the HOV facilities are becoming more boldly designated with 
wider pavement delineations and clarifying signage; plus, the physical enforcement process has been restructured.15 
These changes and other modifications, derived from experience with the operation and enforcement of HOV/HOT 
facilities in California, throughout the country, and abroad, would be incorporated in the Spine Corridor facilities, as 
appropriate, considering available right‐of‐way, costs, safety attributes, and enforcement. 

13  Generated Traffic and Induced Travel, Implications for Transport Planning, Victoria Transport Policy Institute, April 20, 2017.  
14  Caltrans at CA.gov http://www.dot.ca.gov/trafficops/tm/hov.html, Retrieved 03/15/2017. 
15  California’s Managed Lane Design Policy, PowerPoint Presentation, Joe Rouse, Division of Traffic Operations, Office of System Management Operations, 

Caltrans, May 2012. 
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Conclusion: The adaptation of the driving public to HOV/HOT facilities and the use of these facilities is a challenging 
process. But,  there  is a  large body of  information available  to assure planners and engineers  can  create  these 
facilities with the least amount of inconvenience and the highest degree of safety at reasonable cost.  

2.4 THE ACCESS POINTS WILL BE A FOCAL POINT OF CRASHES 
There has been extensive analyses and evaluations relating to the design and location of access (ingress and egress) 
points associated with HOV and HOT  facilities, since  these  facilities  in  the U.S. were  first developed  in  the 1970s. 
Continuous access associated with contiguous, concurrent‐flow HOV facilities, such as those in the Spine Corridor, are 
the most common and permit a greater, even  infinite, number of  ingress/egress  locations. These facilities provide 
motorists with the greatest convenience relative to decisions regarding entry to and exit from the freeway. Motorists 
choosing to use the HOV lane may weave over from a freeway entrance to enter at any point along its length and exit 
at any point, weaving across the GP lanes to a freeway way exit. 

Although this ingress/egress activity can be somewhat difficult, even harrowing for some drivers, generally it occurs 
with relative success. Information available through the Ontario Ministry of Transportation (2017) indicates that the 
poor safety records related with buffer‐separated HOV facilities, which add a similar degree of separation as provide 
for the HOV lanes in the center of I‐10, primarily resulted from shoehorning facilities into existing corridors and not 
driver competence.16 Inadequate buffer zones, narrow GP lanes, and inadequate width of the median (inside) shoulder 
for emergency and enforcement (not the case on I‐10, but particularly relevant for I‐17 HOV lanes) were identified as 
the principal reasons for safety problems. As noted earlier, the Ministry, therefore, adopted a policy of incorporating 
HOV lanes only through widening projects that permitted attaining the latest highway design standards. 

Investigations in Texas (2003) examined a variety of techniques and measures for expediting traffic flow in freeway 
corridors. Although the Texas study asserts “the characteristics that matter most to the driver are speed of travel, 
safety, comfort, and convenience,” little information is provided regarding the safety of any of the investigated HOV 
facility  types,  and  no  safety  information  is  provided  relative  to  the  design  criteria  for  a managed  lane  facility.17 
Unfortunately, specific, quantifiable information regarding the safety experience at access points has not been a focus 
of the many studies conducted to date. Nevertheless, the Texas investigations provide some salient points regarding 
safety that generally are supported by other available studies. 

Available studies generally support the notion that limited‐access, barrier‐separated HOV/HOT facilities are safer than 
continuous, concurrent‐flow facilities. The safety issues of such facilities primarily are associated with the design of 
access points and lane configurations. While a study for Caltrans in 2009, comparing continuous‐ and limited‐access 
facilities, concluded “…HOV  facilities with  limited access offer no safety advantages over  those with a continuous 
access,”18  the  report  also  notes  that  inside,  median  shoulders  greater  than  eight feet  in  width  resulted  in 
“…significantly lower collision rates, regardless of access type.” In addition, the study team found collision rates were 
“markedly higher” for a limited‐access HOV facility with a combination of (1) short ingress/egress lengths and (2) close 
proximity to the nearest on/off ramps. 

Thus, the occurrence of crashes appears to be more a function of facility design and integration of access points within 
the freeway, rather than the facility operation in and of itself. For example, the Texas Manual found that wider facility 
envelopes are associated with reduced crashes on freeways at all severity levels and all fatal and injury severity levels, 
and there was an increase in the number of crashes with an increased number of access points.19 Also, in the 2009 

                                                            
16  “High‐Occupancy Vehicle (HOV) Lanes,” Ontario Ministry of Transportation at http://www.mto.gov.on.ca/english/ontario‐511/hov‐lanes.shtml, retrieved 

03/09/17. 
17  Interim Manual for Managed Lanes, Texas Transportation Institute for TxDOT, Report 4160‐14 (FHWA/TX‐04/4160‐14), October, 2003. 
18  Safety Performance of High‐Occupancy Vehicle (HOV) Facilities: Evaluation of HOV Lane Configurations in California, Safe Transportation Research & 

Education Center, Kitae Jang, et al, January 2009. 
19  Ibid. Interim Manual for Managed Lanes. 

Caltrans  study,  it was  found  that,  although neither  facility provide  any  safety  advantage,  “maintaining  adequate 
shoulder and total [facility] width is essential….”20 Three key conclusions from this study are: 

 Maintenance of adequate shoulder width is essential; 
 Optimize the length of ingress/egress sections (higher collision rates were found to be associated with the 

short access sections, i.e., slip ramps); 
 Optimize distances between ingress/egress locations and freeway on/off ramps – “…locating access areas in 

close proximity to on/off ramps should be avoided.” 

The  findings  of  studies  in  Texas,  California,  and Ontario,  affirmed,  in  part,  an  earlier  study  by  the Washington 
Department of Transportation (WSDOT) that addressed buffer widths (4‐foot buffers preferred, 2‐foot minimum), the 
need  for  a  continuous  inside  (median)  shoulder  (14  feet  is  preferred  to  accommodate  safe  enforcement),  and 
minimum  lengths  for  access or  slip  ramps  (500  feet).21  The  later MAG White  Paper  (2012), prepared  to  address 
separation approaches for HOV/HOT lanes, concludes that, assuming all other factors to be equal (e.g., mix and density 
of traffic, roadway geometrics, access locations, etc.), barrier separation is safer than non‐separated treatments.22 It 
also notes that safety associated with all treatments, in terms of both crash occurrence and severity, is influenced by 
the length and location of access locations and the speed and density of traffic streams. A finding similar to that made 
by the TxDOT and the Ontario Ministry of Transportation. 

Conclusion: As late as 2012, a White Paper prepared by MAG found no readily available information in the form of 
studies  or  databases  to  aid  in  identifying  specific  causal  factors  of  crashes  in  relation  to  the  various  design 
treatments. Although only  generalized  inferences may be drawn  from  available  information,  the White Paper 
concluded a consensus apparently exists that, all things being equal, barrier separation  is safer than non‐barrier 
treatments, specifically painted and buffer‐delimited treatments. This conclusion  is affirmed by the FHWA at  its 
Frequently Asked Questions Web site for Freeway Management, where it is stated that “the safest HOV lanes are 
those that are physically separated from the adjacent lanes with a concrete barrier,” and separation also creates 
greater safety for traffic in the GP freeway lanes.23  

Thus, safety at the access points for a  limited‐access, barrier‐separated facility  is more a matter of applying the 
latest knowledge and experience, i.e., best practices, in the design of the facility, specifically the location of access 
points, the location of these points relative to on/off ramps of the freeway, and the length of access or slip ramps. 
GP freeway lanes providing direct entry to and exit from the limited‐access, barrier‐separated facility, along with 
adequate signage and lighting, are viewed as significantly enhancing the safety performance of the facility and the 
interaction of facility users with traffic in the GP freeway lanes. The speed differential of vehicle operating in the 
managed lanes compared to likely congested GP freeway lanes would call for special consideration of signage and 
facility design to maximize the opportunity for safe transitions. In addition, as noted earlier, wide (14 feet) median 
(inside)  shoulders  are  considered  to  be  critical  to  facility  performance  and  enforcement  and  the  number  and 
location of access points would need to reflect access requirement of first responders.  

Limited information is available related specifically to dual HOV lane facilities, as these are relatively non‐existant 
in the United States.  Therefore, the actual design of the recommended dual managed lane facilities and the 
number and locations of access points would need to be the subject of modeling and traffic studies to ascertain: 
traffic volumes in the corridor and demand for the managed lanes; frequency of access and demand along the 

20  Ibid. Safety Performance of High‐Occupancy Vehicle (HOV) Facilities. 
21  Ibid. HOT Lane Buffer and Mid‐Point Access Design Review Report. 
22  Ibid. Managed Lane Separation Treatment. 
23  Summary of Key Points RE: HOV lns, “Frequently Asked HOV Questions at FHWA Freeway Management Program Web site, 

https://ops.fhwa.dot.gov/freewaymgmt/faq.htm, retrieved 2017 
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Spine Corridor; and weaving and queuing dynamics at the ingress and egress points. All this must be considered 
with the constraints on right‐of‐way and the degree to which the community agrees with any expansion of 
right‐of‐way to accommodate the proposed improvements. As project development proceeds, safety assessments 
also will be conducted to determine more factually the risks of crashes at key locations within the Spine Corridor, 
including access points.     

3.0 OTHER QUESTIONS/COMMENTS 

In  addition  to  the  comments  and  concerns  raised  by  those  less  favorably  disposed  to  the  proposed  action,  the 
following additional topics were submitted in various forms. This section seeks to respond to these topics so Spine 
Management Partners and general public can make a more  informed decision regarding the design, configuration, 
and operation of proposed managed lanes.  

3.1 RELATIONSHIP OF RESTRICTED ACCESS POINTS AND TIME OF DAY USE OF HOV? 
The provision of a dual managed lane facility may include installation of a barrier to physically separate the HOV lanes 
(and potential future HOT lanes) from the GP freeway lanes. The purpose of the barrier is to restrict entry and exit to 
specific  locations. This generally  is viewed as a more desirable and safer operating configuration, as noted earlier, 
although the latest guidance from FHWA that Utah and Minnesota have incorporated “…a more continuous access 
policy…” that increases ingress and egress opportunities.24 Regardless of the method of separation, access control is 
critical to the cost, operational, safety, and enforcement trade‐offs associated with managed  lanes. The usual and 
customary use of the facility by carpools/vanpools, buses, motorcycles, and electric/hybrid vehicles, as permitted by 
HOV policies, would not be hampered. HOV lane‐eligible users would be allowed unrestricted access throughout the 
day. Similarly, SOV users are not allowed to use the facility during specified times. 

Should a decision be made  to  incorporate HOT  lanes  in conjunction with  the dual managed  lane  strategy,  tolling 
operations and policies associated with the HOT lane likely would include dynamically‐adjusted toll rates, based on 
real‐time traffic conditions. As the volume of traffic increases in the managed lane facility, the toll would be increased 
to assure the facility would be able to operate at an acceptable level of service (LOS). Facility LOS would be determined 
in accordance with  real‐time observations of  traffic and policies established  for  the  facility. Generally, congestion 
within the freeway corridor during peak travel periods means there would be increased use of the HOV/HOT facility; 
therefore, peak periods would have the highest toll. 

Conclusion: Restricted access points associated with limited‐access facilities are managed operations over a 24‐hour 
period. Generally,  limited‐access  facilities associated with  tolling are never opened to GP  traffic. That  is to say, 
control of limited‐access tolling facilities is not relinquished to GP traffic, as is done with HOV lanes currently in the 
Phoenix  area. Recent  interest has arisen  for  continuous access, but  issues of pricing,  safety, and enforcement 
become more complex.  Signage and driver awareness become more critical with restricted access, as decisions to 
access a managed  lanes  facility may be  inadvertent  resulting  in an undesirable maneuver  to  return  to  the GP 
freeway lanes. 

GP  freeway  traffic can make use of  the  limited‐access  facility  through established  ingress and egress points,  in 
accordance with restrictions on use applied throughout the day. Restrictions on use can be modified throughout 
the day through DMSs, based on the volume of traffic in the corridor. Time‐of‐day use would only be appropriate 
with managed lanes that operate much the same as the existing HOV lanes in the Phoenix metropolitan area. These 

                                                            
24  Priced Managed Lane Guide, Chapter 6. Design, Tolling and Pricing Program, Federal Highway Administration at 

https://ops.fhwa.dot.gov/publications/fhwahop13007/pmlg6_0.htm.  

facilities permit access at infinite points and function in restricted operation only during the peak periods and do 
not impose a charge or toll.  

3.2 POTENTIAL FOR ONE MILE ACCESS POINTS GIVEN THE EXISTING ONE‐MILE SPACING OF TIS 
The inherent operational philosophy associated with development and implementation of managed lanes is to create 
a reliable facility for trips that (1) expedites commuter travel over longer distances and (2) can be viewed as preferable 
to  the congested GP  freeway  lanes. Because a good portion of urban  freeway usage has become associated with 
localized movements of a few miles (even one mile or less), separating commuters engaged in longer trips brings relief 
to the GP freeway lanes of the burden of what essentially can be considered to be through‐traffic movements. Because 
the managed lanes are not established to accommodate shorter distance trips, which do occur (e.g., Glendale Avenue 
to Camelback Road in the Spine Corridor), access points do not need to be as frequent as the traffic interchanges (TIs). 
In fact, FHWA notes that “access spacing of two to three miles is common for most restricted access treatments.”25 
Nevertheless, ADOT studies have suggested that barriers limiting entrance and, particularly, exit from managed lanes 
can be a discouraging aspect for commuters, when exits are not convenient to their desired destination.26 

The design and location of access points (ingress and egress) not 
only affects user convenience but, also, safety and operational 
performance of the facility. Enforcement capabilities also can be 
affected.  Another  key  design  consideration  for  access  points 
(ingress  and  egress)  on  a  limited‐access,  barrier‐separated 
managed  lane  facility  is  adequate  length  of  the  transition  or 
weave  zone  to  support  ingress  and  egress.  The weave  zone 
requires an adequate distance between  the access point and 
on/off ramps of the freeway to permit movements into and out 
of the HOV/HOT facility without impeding movement onto and 
off of the freeway via on‐ and off‐ramps.  

Figure 3.3 shows two plan views for a combined ingress/egress 
access points. It is clear from Figure 3.3 that such configurations 
would  occupy  much  of  the  space  between  TIs.  The  simple 
ingress/egress  weave  zone  would  require  2,400 feet.  With 
modern freeway on‐ and off‐ramps extending 1,200 feet, the weave zone would not be readily accessible from the 
nearest on‐ or off‐ramps, because there would be insufficient distance to weave through three lanes of traffic. The 
more complex ingress/egress weave lane would occupy 5,660 feet (assuming a 2,000‐foot minimum ingress/egress 
point, although some sources shows this as little as 1,500 feet).  

25  Ibid. Section 8.0, Managed Lanes, pg 38. 
26  HOV Lanes: Issues and Options for Enforcement, Final Report 552, ADOT, June 2004, pg 14. 

Source:  Section 8.0, Managed Lanes, Managed Lane Chapter for Freeway 
Management and Operations Handbook, FHWA, Updated Chapter, 
January 2011. 

 Figure 3.1 
Photo of Access Point for Access‐Restricted 
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Figure 3.2  Plan Views of Typical Combined Ingress/Egress Access Points 
 

 

 

Figure 3.4 shows two plan views of separate ingress and egress access points (refer to Figure 3.2). The ingress‐only 
access point accommodates entry to the managed lane by way of a 2,170‐foot slip ramp, and the total length of the 
managed lane bypass is 4,840 feet in length to accommodate the merge. The total length of the egress‐only access 
point is slightly less at 4,640 feet with a 1,970‐foot slip ramp.  

 

Figure 3.3  Plan Views of Typical Ingress‐Only and Egress‐Only Access Points 

 

 

NOTES:  A 14‐foot inside shoulder is preferred for safety of operations, incident response, and enforcement. 
 
Source:  Caltrans Traffic Operations Policy Directive, 2011, presented in Priced Managed Lane Guide, Chapter 6. Design, Tolling and Pricing 

Program, Federal Highway Administration at https://ops.fhwa.dot.gov/publications/fhwahop13007/pmlg6_0.htm.  

NOTES:  The Weave Zone plan does not show an inside shoulder, which would be very desirable. 
  A 14‐foot inside shoulder is preferred for safety of operations, incident response, and enforcement. 
 
Source:  Caltrans Traffic Operations Policy Directive, 2011, presented in Priced Managed Lane Guide, Chapter 6. Design, Tolling and Pricing 

Program, Federal Highway Administration at https://ops.fhwa.dot.gov/publications/fhwahop13007/pmlg6_0.htm.  
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Thus, while intermediate access points are doable, there location and design will depend on “…the existing and 
planned roadway geometrics and the amount of traffic expected to use the opening. In all cases, openings should be 
located and designed in a way that will not produce adverse impacts to the managed lanes and the parallel highway 
lanes. The locations of at‐grade access openings need to be closely coordinated with highway entrance and exit 
ramps and allow adequate room for motorists to complete weaving movements when moving between the general‐
purpose and managed lanes and an entrance or exit ramp.”27 That is to say, the spacing of access points should not 
be located immediately downstream from a freeway on‐ramp or immediately upstream from a freeway off‐ramp. 
The preferred location for access is in a portion of the freeway with the lowest potential for congestion and between 
on‐ and off‐ramps.28 This positioning provides motorists ample time and space to complete weaving maneuvers 
through the GP freeway lanes to access the managed lanes from the on‐ramp and exit to an off‐ramp. With TIs 
located every mile, the number of intermediate access points necessarily will be limited to avoid traffic conflicts and 
tie‐ups resulting from dangerous weaving actions. The transition or weave areas would need to be strategically 
located to coordinate with origins and destinations within the Spine Corridor, while taking into consideration 
weaving requirements.  

Conclusion: As noted earlier, the objective of managed lane facilities is to increase person throughput via a reliable 
means that is viewed as favorable to congestion. Determining the locations for access points (ingress and egress) 
necessarily must follow careful examination of corridor travel dynamics as well as major points of origin and major 
destinations.  Longer  trips  are  favored  for managed  lanes,  as  limited‐access  reduces  friction,  and higher  travel 
speeds reduce travel time. Attempting to identify at this time how many access points should be provided along 
the Spine Corridor would be an arbitrary action, at best. No specific conclusion regarding access points along the 
Spine Corridor  relative  to access points  in California  is  justified based on  the  information  in  this White Paper. 
Determining the number and  locations for any  intermediate access points (ingress and egress) necessarily must 
follow careful consideration and examination of: the objectives of the project; travel reliability; travel patterns; 
traffic volumes; potential disruptions of traffic flow; concentrations of major trip origins and destinations; weaving 
associated with each access point; geometrics of the freeways, especially the presence of horizontal and vertical 
curves (horizontal curves being more problematic); as well as connectivity with regional origins, destinations, and 
other routes of travel. 

3.3 PERCEPTION THAT THE RESTRICTED ACCESS POINTS WILL NEED MORE PHYSICAL SPACE. 
There is no doubt that managed lanes require space within the travel corridor in addition to the GP freeway lanes and 
any  frontage  roads. As noted earlier,  the preference  for a wide,  inside  shoulder  for emergency and enforcement 
reasons means adequate space must be allocated to the managed lane facility while maintaining physical capacity of 
the GP freeway lanes, freeway on‐ and off‐ramps, and frontage roads (if present) as well as an insider shoulder for 
breakdowns and emergency in the GP freeway lanes. Although limited right‐of‐way may present challenging design 
solutions, introduction of a managed lane facility may, on the other hand, allow a community to postpone expansion 
of an existing freeway facility to add capacity.  

Depending  on  the  adopted  design  and  location  of  access  points,  there may  or may  not  be  a  need  to  expand 
right‐of‐way. Figure 3.2 above  shows an access point  that  is,  in effect, a  slip‐ramp  to an HOV  lane  (refer also  to 
Figure 3.4, Ingress‐Only). A subsequent slip‐ramp of similar design would be provided at an intermediate exit along 
the  length  of  the managed  lanes  to  facilitate merging  into  traffic  in  the  GP  freeway  lanes  (refer  to  Figure 3.4, 
Egress‐Only). The  locations of  intermediate access points  (ingress or egress or both) would be determined during 
detailed planning and operational studies for a managed lane facility. As shown in Figure 3.3, both ingress and egress 

                                                            
27  Ibid. Priced Managed Lane Guide, pg 5. 
28  Ibid. California’s Managed Lane Design Policy. 

can be at the same location. Both types of access would require widening the freeway in the area of the access point. 
It should be noted that intermediate access locations are not included in the Spine Corridor Recommendations Key 
Map; it is not known whether intermediate access points are being contemplated for the managed lanes facility. As 
noted earlier, DHOV ramps are contemplated, and these ramps likewise would require space within the corridor. 

Conclusion: The final design and configuration of the limited‐access facility will depend on yet to be accomplished 
traffic  and  travel  pattern  studies,  design  studies,  engineering  studies.  As  proposed  in  the  Spine  Corridor 
Recommendations Key Map, access to the Spine Corridor managed lane facilities would occur at DHOV connector 
ramps at the ends of three segments. DHOV connector ramps would require additional physical space. Intermediate 
access points also would require additional physical space. However, it has not yet been determined whether or 
not the additional physical space would require acquisition of additional right‐of‐way. Conceptual and preliminary 
design studies must be accomplished to fully address this issue. 

3.4 AAVAILABILITY OF RESEARCH INDICATING THE LIMITED‐ACCESS MODEL IS ACTUALLY SAFER   
The specific question of the safety associated with access points created for a limited‐access managed lane facility has 
been addressed in a previous section. The most recent guidance relating to development of managed lanes and the 
overall safety of these facilities is contained in the FHWA Handbook. The FHWA Handbook suggests safety can be a 
function of HOV/HOT  lane operating scheme.29 The Handbook notes  that part‐time managed  lane operations  that 
revert  to GP  freeway  lanes  during  non‐peak  periods  need  to  look  and  function  like  the GP  freeway  lanes.  The 
Handbook states that managed lanes that operate part‐time, i.e., eligibility restrictions are in place only during specific 
periods, should be continuous, as the lane serves the general traffic flow during open periods.  This is the case relative 
to HOV lanes established in the Phoenix metropolitan area. 

The part‐time operational configuration requires careful and extensive signing and messaging to assure motorists are 
fully  informed  of  the  time‐of‐day  restrictions. Nevertheless,  contiguous,  continuous‐access,  concurrent managed 
lanes can be opposite to driver expectancy and adversely affect safety of traffic operations. That is to say, the presence 
of such  lanes can create confusion  for motorists, who may be unfamiliar with  the striping and delineation of  the 
specialized lane. This condition provides one argument for barrier‐separated, limited‐access managed lane facilities 
and elimination of the time‐of‐day use scenario. 

The  Handbook  notes  that  full‐time managed  lane  operations  can  be  either  open  or  entry  can  be  restricted  to 
designated locations in the case of buffer‐separated facilities, particularly facilities that employ flexible posts or pylons 
within the buffer. The reference here  is specific to HOV  lanes and not HOT  lanes. Approximately 60 percent of the 
HOV  lane‐miles  in  the U.S. operate under unrestricted or open access. The remaining  facilities  incorporate access 
control with designated or delineated entry zones to accommodate necessary weaving and transition between GP 
freeway  lanes  and  the HOV  lane.  The Handbook  notes  that  some  access‐restricted managed  lanes  in  Southern 
California are being converted to accommodate continuous‐access. At the same time, some HOV lanes elsewhere are 
being converted to restricted‐access to accommodate the charging and enforcement of tolls for use. The Handbook 
indicates various studies of the safety associated with managed lane operations “suggest” that both unrestricted‐ and 
restricted‐access facilities “…can be safe and function well.”  

Nevertheless, the question of crash modification factors (CMFs) certainly  is worthy of note. The AASHTO Highway 
Safety  Manual  (HSM)  includes  a  method  for  quantitatively  gauging  the  effectiveness  of  various  safety 
countermeasures (e.g., access management, lighting, and signage). The CMFs are useful in estimating the expected 
change  in the number of crashes (average) at a particular site or  locale subsequent to  implementation of a safety 
countermeasure.  In a guide prepared  for  the Pennsylvania Department of Transportation  (PennDOT), appropriate 
CMFs were identified to aid the Department in evaluating safety performance of proposed changes to the highway 

29  Section 8.0, Managed Lanes, Managed Lane Chapter for Freeway Management and Operations Handbook, FHWA, Updated Chapter, January 2011, pg 31. 



Issues and Factors Influencing the Choice Between Continuous‐ and Limited‐Access Managed Lane Facilities 

White Paper  9 

and street network  in  the State.  In  this guide,  the authors point out  that  the CMF  is an estimate “obtained  from 
statistical analysis of reported crash data.”30 Further, the true CMF is noted to be “unknown,” as there always is some 
error involved in statistical analysis. 

That being said, the  importance of having data analysis to support decisions cannot be understated, and the CMF 
value for converting continuous‐access HOV lanes to limited‐access facilities was determined by the study team to be 
1.74 (less than 1.0 is better). Nevertheless, it must be pointed out that the goal of conversion and the objectives of 
limited‐access facilities, in general, is not safety. The intent of creating a limited‐access facility is not to create a safer 
operating environment, but to create a more efficient roadway or travel corridor by increasing capacity. This is not to 
say that safety is not a concern, only that safety is not the sole concern. In fact, many elements of the transportation 
infrastructure must be considered, reviewed, and thoroughly examined within the limits of knowledge and analytical 
capabilities prior to adopting one particular highway treatment over another. For example, signage, lighting, barrier 
design, shoulder widths, and other roadway features must be evaluated and  integrated to create modern highway 
facilities. The PennDOT CMF Guide states a single CMF may be applied to a particular site “…to estimate the impact of 
a single countermeasure”  (i.e., safety‐oriented  improvement) and “…to a particular site  to estimate the  impact of 
multiple countermeasures applied simultaneously.”31 

Therefore,  the  safety  aspects  of  the  limited‐access  managed  lanes  clearly  must  be  recognized  and  designs 
incorporating multiple  safety‐related  improvements,  as  cited  above, must  be  developed  to mitigate  potentially 
hazardous operating conditions. However, safety cannot be the prime determinant for selecting any given treatment. 
As pointed out in an FHWA publication, Safety Implications of Managed Lane Cross Sectional Elements: 

Managed lanes (ML) can provide safety and operational performance benefits over general‐purpose 
(GP) facilities, but the managed lane strategy must be appropriate for the intended user group. Specific 
benefits in crash reduction seen at one facility do not necessarily translate to another facility, so the 
selected strategy must account for the conditions unique to a particular facility.32 

Addressing crashes at access points of a managed lane facility, the FHWA publication notes that crashes at freeway 
access  points  are  similar  to  crashes  common  to  intersections  of  surface  streets.  This  similarity  derives  from 
comparable  operating  circumstances,  i.e.,  vehicles  re‐entering  the  freeway  GP  lanes  are  intersecting  with  an 
established stream of traffic. Likewise, vehicle operators at these  intersections can be tentative or  inappropriately 
enter the traffic stream, resulting in rear‐end crashes. Thus, the issue of safety with regard to access points must be 
addressed in the same manner as other operational aspects of the vehicle operating environment, which is a normal 
and  customary  practice  of  transportation  planners  and  highway  engineers. Hence,  it will  be  important  that  the 
following be the primary guide for understanding and mitigating the potential for access point crashes: 

Traffic volumes, the type of access and separation provided, and proximity of managed lanes access 
to general‐purpose entrance and exit ramps may all have an effect on crashes, and these effects may 
vary from one facility to another.33 

It seems  important to reiterate  in the discussion of overall facility safety that there two very different operational 
philosophies associated with unrestricted‐ and restricted‐access with respect to managed lanes: 

Unrestricted,  or  Continuous Access  –  Allowing  open  or  continuous  access  is  adopted with  the  intention  of 
(1) providing greater convenience and flexibility of use by motorists throughout the day and (2) allowing drivers 

                                                            
30  Pennsylvania CMF Guide, Gayah, et al, Department of Civil and Environmental Engineering, Pennsylvania State University, for PennDOT, August 2014.  
31  Ibid. pg. 4. 
32  Safety Implications of Managed Lane Cross Sectional Elements, Chapter2, Literature Review, Federal Highway Administration, FHWA‐HOP‐16‐076, December 

2016, pg 1. 
33  Ibid. 
34  Ibid. Section 8.0, Managed Lanes, pg 34. 

to address weaves and merges to the managed  lane  (normally, a HOV  lane)  in the same manner as operating 
within GP freeway lanes. 

Restricted or Controlled Access – Controlling entry and exit of the managed lane facility generally has the intent 
of establishing conditions allowing  implementation of a specific policy objective, such as  tolling or addressing 
specific  geometric or operational  issues  associated with  the  freeway. Restricted  access  also  seeks  to  reduce 
unnecessary weaving and/or the frequency of weaving, discourage short distance trips in the managed lanes, and 
reduce opportunities for queue‐jumping under congested conditions.  

An  important aspect of managed‐lane  facilities  is accommodation of  longer distance  travel, essentially separating 
through  traffic  from more  localized  traffic  that  has  become  a  common  use  of  today’s  urban  freeways.  Some 
communities in Texas have, in fact, created separate, grade‐separated express facilities parallel with GP freeway lanes 
with  no  exits  for  several miles  to  encourage  commuters  to  leave  the  GP  freeway  lanes, which  offer  access  to 
intermediate destinations.  

The FHWA Handbook notes that the vast majority of managed‐lane facilities operating today have been designed for 
and  established  within  existing  freeway  corridors,  often  based  on  constrained  design  settings  peculiar  to  the 
corridors.34 As such, planning and development of the managed‐lane projects have  included difficult trade‐offs and 
compromises. Still, it concludes, “since all have operated safely and perform reasonably well in meeting their stated 
operational objectives, there are few ‘best practices’ that are nationally transferable.”35 Even so, there is a reasonable 
body of knowledge upon which to draw in developing managed lanes, especially when managed lanes are proposed 
as a component of major corridor modifications and widening. 

With  direct  reference  to  the  safety  of  limited‐access managed  lanes,  the  FHWA  Handbook  suggests  the  speed 
differential between managed lanes and GP freeway lanes is the most important aspect to consider.36 Guidelines for 
design and development have for many years advocated barrier separation as the safest operating configuration for 
concurrent traffic streams. Still, all other things being equal, barrier‐separated managed  lanes have not attained a 
better over safety record compared with non‐separated facilities with lanes designated through pavement markings. 
Nevertheless,  throughput,  demand,  and  cost  become  factors  when  considering  tolling  and  the  need  for 
barrier‐separated facilities.  

Continuous‐access, concurrent managed  lanes cannot safely support  the speed differential relative  to GP  freeway 
lanes required to justify charging for use. The FHWA Handbook suggests 30 years of experience indicates this type of 
facility can only provide an average travel speed of 40 miles per hour compared to the typical 20 miles per hour for 
GP freeway lanes. Therefore, it states “physical separation may be preferable for facilities that incorporate tolling to 
ensure that violation  levels are kept to a minimum and the  integrity of the facility  is maintained.”37 That  is to say, 
pricing toll lanes needs to assure the purchaser that facility will deliver a high quality of service, i.e., the speed of travel 
and travel time more than competes with GP freeway lanes and the typical HOV lane. 

As noted earlier, limited‐access, managed‐lane facilities commonly incorporate access spacing of two to three miles. 
The proposed action would provide considerably  less flexibility,  incorporating DHOV ramps at select  locations, and 
only the potential for intermediate access points. The defined segments are several miles in length; therefore, there 
could be one of more access points within the segments. The important point is that the frequency of potential conflict 
points  associated  with  the  existing  contiguous,  continuous‐access,  concurrent  HOV  lanes  would  be  reduced 
significantly by directing entrance  into and exit from the  limited‐access managed  lanes along extended  lanes. This 

35  Ibid. 
36  Ibid. Section 8.0, Managed Lanes, pg 37. 
37  Section 8.0, Managed Lanes, Managed Lane Chapter for Freeway Management and Operations Handbook, FHWA, Updated Chapter, January 2011, pg 38. 
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would permit greater time, with adequate signage, for vehicle operators to gain access to the entrance  lanes and 
merge back into the GP traffic lanes upon exiting the facility. In effect, at‐grade entrance and exit slip ramps could be 
created, providing adequate time for transitioning from and reentering the GP freeway lane immediately adjacent the 
managed lane facility. This would aid in sustaining the speed of the managed lane facility and allow motorists more 
time to synchronize with the speed of the GP freeway lanes. Clearly, the matter of safety with regard to limited‐ or 
restricted‐access managed‐lane facilities depends largely on the design of the facility. There is now available ample 
guidance  derived  from  the  experience  in many  communities  to  aid  in  developing  limited‐access, managed‐lane 
facilities that can be as safe or, potentially, safer than contiguous, continuous‐access, concurrent managed lanes. Most 
studies  conclude  that barrier‐separated managed  lanes are  safer  than  contiguous,  continuous‐access,  concurrent 
managed  lanes.  Guidance  from  several  studies  suggest  safety  performance  associated  with  limited‐access, 
managed‐lane facilities is most closely associated with access points. Therefore, entry and exit of the facility as well 
as  adequate  signage  and  lighting  is  of  paramount  importance.  The  speed  differential,  especially  at  facility  exits, 
heightens the potential for vehicle conflicts and actions to mitigate the effect of this factor likely would reduce the 
potential for crashes. 
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4.0 CONCLUSIONS 

The following guidance may be generally deduced from the information provided in this White Paper. The conclusions 
cited below, however, should not be construed to be recommendations for specific action, as there are many factors 
that  still need  to be  considered with  specific  focus on  the  three  segments of  the  Spine Corridor and  the overall 
functioning of the corridor from Loop 101 to Loop 202. 

There are no “overarching” reasons(s) for not adopting the limited‐access, managed lanes solution. The objectives of 
the project are most important, and safety is one aspect of the project – an aspect that has not been definitively found 
to be better or worse with  limited‐access managed  lanes. The statements below attempt to synthesize matters of 
apparent concern regarding implementation of a barrier‐separated, limited‐access, managed lane facility. 

Will  barrier‐separated,  limited‐access,  managed  lanes    result  in  greater  person  throughput,  i.e.,  increase  the 
capacity of the corridor? 

The number of persons using the managed lanes and the volume of these vehicles results in greater passenger trips 
through in the corridor. Managed lanes generally are perceived as providing a faster, safer travel experience, due to 
the exclusivity of  the  facility and  the  reduction of  friction  caused by  congested  traffic  conditions. Attracting  (not 
diverting) motorists to the managed lanes relieves congestion in the GP freeway lanes, at least in the short‐term. Some 
congestion may  reappear  in  the GP  freeway  lanes, principally due  to  latent demand occupying space  released by 
motorists opting for the managed  lanes.  In the  long‐term, more person throughput  is achieved  in the corridor, as 
motorists operating vehicles with more passengers per vehicle are motivated to use the managed lanes and motorists 
traveling on other routes (e.g., arterials) are motivated to take trips on the GP freeway  lanes being viewed as  less 
congested.    

Will safety be enhanced or negatively impacted?  

Different safety concerns are associated with the two different types of managed lanes: contiguous, continuous HOV 
lanes  and barrier‐separated,  limited‐access, managed  lanes  (i.e., HOV/HOT  lanes).  Limited‐access managed  lanes 
largely eliminate direct conflicts with GP freeway lanes; whereas, there are an infinite number of potential collision 
points  associated  with  contiguous,  continuous  HOV  lanes,  as  characterized  by  vehicles  frequently  transitioning 
between the HOV lanes and the GP freeway lanes. The managed lane facility generally will be less congested, devoid 
of  lane weaving  characteristics of  the GP  freeway  lanes, and provide a  safer operating environment. This aids  in 
minimizing the potential for vehicle conflicts. Short of an extremely strong collision that would send a vehicle beyond 
the barrier, a managed lanes facilities poses no significantly greater safety risks to GP freeway lanes. 

The  level of  safety  in  the corridor under both  types ultimately  is determined by  the  final design and operational 
configuration of the new combination of managed lanes and GP freeway lanes. That is to say, crashes will occur in the 
managed lanes, separated or not separated, and in the GP freeway lanes, because, in reality, all lanes are supporting 
the movement of traffic. Crashes not occurring within the managed lanes facility generally would be associated with 
the  ingress and egress points, where weaving and merging would occur. However,  ingress and egress  slip  ramps 
formed of the most inside lanes of the freeway would assist in transitions out of and into GP freeway lanes, reducing 
the potential for and severity of conflicts. Wide inside shoulders would enhance the safety for vehicles operating in 
both  types  of managed  lanes,  as  the  shoulders will  provide  a  relatively  safe  location  for  emergency  stopping, 
enforcement, and clearing of traffic incidents.   

Will the managed lanes provide a reliable alternative to travel in the GP freeway lanes? 

A  primary  objective  of  creating managed  lanes  is  to  provide  users  with  a more  reliable  and  expedient  travel 
environment compared  to congestion generally characterizing heavily  traveled  freeway corridors.  If  reliability and 

expediency of  travel  are  considered more desirable  than  using  congested GP  freeway  lanes, officials  succeed  in 
relieving pressure on the GP freeway lanes. Generally speaking, based on the large number of communities in the U.S. 
and outside the U.S., managed lanes are considered to be successful in increasing the carrying capacity of a corridor 
and a reasonably safe method of enhancing the degree of control over traffic flow in a corridor. Managed lanes which 
restrict entry and  limit opportunities  for exit, are considered more reliable than unrestricted HOV  lanes, as traffic 
volume can be controlled and attention  to  the vagaries of congestion are  less a  factor  for motorists. Contiguous, 
continuous, concurrent HOV  lanes allow almost  infinite opportunities for entry and exit through the  length of the 
facilities. However, GP  freeway  lanes are susceptible  to being bogged down easily and quickly  in  response  to  the 
slightest aberration in the flow (e.g., a tapped break, a motorist slowing to merge to another lane, a crash that affects 
all lanes), and this can directly impact flow in the HOV lanes.  

Is time‐of‐day use of a limited access managed lanes facility an option? 

The  decision  to  have  an  operational managed  lane  generally would  require  creation  of  a  limited‐access  facility. 
However, there are some recent cases in which greater, even continuous, access has been adopted for managed lane 
operations  in particular. HOV  lanes generally have been used to accommodate peak‐period travel, and setting the 
number of persons required in a vehicle to allow use of an HOV lane is a form of traffic management asserted by the 
community. HOT lanes provide a more nuanced approach to traffic management in that the price for accessing/using 
HOT lanes can be modified, as necessary, to minimize congestion within the HOT lane facility and optimize operations 
in  the  corridor overall. This usually  requires  full  control of  the  facility  throughout  the day and assures motorists 
engaged in longer trips reliable and expedient travel. At times, these lanes will be underutilized, but a primary focus 
is to assure availability of the facility, minimize the number of access points, and reduce confusion regarding use. 

How many access points would be appropriate? 

This White  Paper  cannot  purport  to  establish  the  frequency  or  location  of  access  points.  This matter must  be 
determined after consideration of numerous physical, operational, and community factors, including, but not limited 
to: 

 Traffic volumes along the Spine Corridor – access points are best located where heavy traffic volumes or 
hazardous traffic conditions (e.g., curve) are not present; 

 Superelevation – Horizontal curvature is particularly critical, due to line‐of‐sight restrictions (vertical 
curvature is not as important, but still is a factor to consider); 

 Locations of origins and destinations – Mostly oriented to support commutes to Central Business Districts 
(CBDs) or other employment or activity centers/concentrations; 

 Limited access, managed lanes serve to support direct travel between key destinations and providing 
intermediate access must weigh the level of demand at proposed locations against the potential effects on 
the operational reliability of the facility; 

 Access for response to incidents – Emergency stopping and crashes will occur within a limited‐access facility, 
requiring access by emergency vehicles, which may require additional restricted access points to assure 
timely response from appropriate entities; 

 Pricing decisions – Pricing according to distance traveled typically is associated with tolled facilities, and 
additional access points will require more complex pricing formulas, more complex ETC equipment and 
arrangement, alteration of pricing decisions aimed at controlling traffic volume within the facility. 
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REVIEW/SUMMARY OF KEY SAFETY POINTS IN SELECTED LITERATURE 

HIGH‐OCCUPANCY VEHICLE (HOV) LANES (2017) 
[“High‐Occupancy  Vehicle  (HOV)  Lanes,”  Ontario  Ministry  of  Transportation  at  http://www.mto.gov.on.ca/english/ontario‐
511/hov‐lanes.shtml,  retrieved  03/09/17]    

A striped buffer zone is intend to maintain separation of vehicles in HOV lanes from vehicles in the GP freeway lanes. 
Barrier‐separated  HOV  facilities  require  additional  right‐of‐way  or  result  in  reduction  in  the widths  of  highway 
shoulders, enforcement areas, and travel  lanes. A painted buffer  is more flexible than a fixed, physical barrier and 
permits a greater number of ingress/egress locations. The buffered HOV facility is more convenient for motorists in 
that all freeway exits are accessible. Also, a painted buffer can be more quickly adjusted to respond to changes  in 
traffic patterns and volumes. 

Ontario's HOV lanes include a striped buffer to separate the HOV lane from the GP freeway lanes. A left shoulder is 
included  for  optimum  safety.  The Ministry  determined  that  poor  safety  records  of  some HOV  facilities  in  other 
jurisdictions had  resulted  from adding an HOV  lane where:  (1) the existing  roadway  could not accommodate  the 
desired buffer zone, (2) GP freeway lanes could not be maintained with adequate widths for the all other traffic, and 
(3) the width of the left shoulder of the HOV lane, available for emergency and enforcement, was inadequate. These 
deficiencies resulted  in a greater  likelihood of collisions and reduced driver maneuverability. Therefore, HOV  lanes 
have  been  established  on  existing  highways  through widening  projects,  instead  of  converting  existing  lanes  or 
shoulders to accommodate the special use of an HOV lane. 

DESIGN OF TOLLED OR PRICED MANAGED LANES (2017) 
[Priced  Managed  Lane  Guide ,  Chapter  6.  Design,  Tolling  and  Pricing  Program,  Federal  Highway  Administration  at  
https://ops.fhwa.dot.gov/publications/fhwahop13007/pmlg6_0.htm.]  

The initial statement in this Guide is: “Design considerations for priced managed lanes will inevitably be driven by the 
corridors  in which  they  are  located.”  The  upshot  of  this  statement  is  that  design will  differ  in  accordance with 
characteristics  of  the  highway  corridor,  available  (and  potential  future)  right‐of‐way,  and  previously  adopted 
operational  rules  and  requirements. A  key  aspect of managed  lanes  is  that  they  represent  a  separated  roadway 
system, and a safety analysis may be required to understand the ramifications of design requirements, operational 
needs, traffic volume levels, and access locations. This Guide identifies basic cross‐sections for different configurations 
of managed  lanes facilities, recognizing that adopting “desirable elements” may not work  in every case. The Guide 
attempts to provide attributes of facility design that “bracket” potential desirable and “reduced elements” that may 
be required under constrained conditions. Figure 1 depicts how this “bracketing” affects the facility cross‐section. 

With regard to access, the Guide recognizes this aspect of managed lanes as “a fundamental issue” associated with 
the design and operation of this type facility. Different levels of access control must be evaluated, especially trade‐offs 
associated with  cost,  operational  goals,  safety,  and  enforcement.  The Guide  identifies  three  forms  of  access  to 
managed lanes: continuous (e.g., current approach of HOV lanes in Phoenix metropolitan area); restricted (or limited), 
at‐grade access; and grade‐separated access, such as the Direct HOV (DHOV) connecting ramps being proposed for 
the Spine Corridor. The Guide also notes that there has been recent interest in providing continuous access to priced 
managed lanes, but this has 

Figure 4 │Alterna ve Managed Lane Cross‐Sections for a Dual‐Lane, Concurrent‐Flow Facility  
 

 

 

implications  for  the number of  tolling points, electronic  toll collection  (ETC) network, and enforcement. At‐grade 

access, continuous and restricted, must consider existing and planned roadway geometrics and expected volumes 
associated with both the managed lane facility and GP freeway lanes. 

In all cases, openings should be located and designed in a way that will not produce adverse impacts 
to the managed lanes and the parallel highway lanes. The locations of at‐grade access openings need 
to  be  closely  coordinated with  highway  entrance  and  exit  ramps  and  allow  adequate  room  for 
motorists to complete weaving movements when moving between the general‐purpose and managed 
lanes and an entrance or exit ramp. 

The Guide addresses the various separation treatments available to control access; controlling access and separation 
are,  in  fact,  the  dominant  considerations  relating  to  managed  lanes.  Three  forms  or  type  of  separation  are 
distinguished: concrete barrier, pylons  (or  flexible posts), and striped buffers. All permit at‐grade access. Modern 
tolling capabilities have allowed some communities  to permit open access  to priced managed  lanes, meaning  the 
separation does not require the fixed concrete barrier to enforce use of the lane(s). The ETC systems allow traffic to 
flow without  stopping at a  toll booth, and  some  facilities  incorporate photo‐enforcement  systems  to  reduce  the 
chance of missed vehicles. While  it  is  relatively easy  to understand how  these  systems would work  in  the closed 
environment of a limited‐access managed lanes facility, it is less easy to understand how dynamic tolling occurs with 
a continuous‐access facility. Nevertheless, as complicated as it may seem, the systems can identify vehicles, process 
toll transactions, identify and photograph license plates of potential violators, and inform enforcement personnel as 
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to account status through strategically placed beacons. An example of a managed lane toll zone design in provided in 
Figure 2. 

 

Figure 5 │ Typical Design of a Continuous‐Access, Managed‐Lane Toll Zone  

 

 

METHODS FOR CONTROLLING HOV LANES (2017) 
[Boston   I‐93  HOV  Lane,  A  10‐Year  “Temporary”  Solution  for  Congestion  Management  Turns  20 ,  Road  Zipper,  Lindsay  
Transportation  Solutions;  and  Road  Zipper   In  The  News,  Lindsay  Corporation  at  http://www.barriersystemsinc.com/in‐
the‐news‐1  retrieved  3/14/2017]  

As early as the 1970s, Boston began experimenting with design of and access to general‐purpose (GP) freeway lanes 
converted to high‐occupancy vehicle (HOV) lanes. Two early attempts were rejected, due to safety and political 
issues. In need of relieve of severe congestion on I‐93 (Southeast Expressway) in the early 1990s, the Massachusetts 
Department of Transportation (MassDOT) adopted an interim (10‐year) solution: a moveable barrier system. More 
than 25 years later, the interim solution has become a permanent solution. A movable barrier system, termed the 
Road Zipper, has proven to provide safety between opposing traffic flows and has been demonstrated to be the best 
alternative. MassDOT recently opted to reinvest in the Road Zipper rather than spend hundreds of millions, even 
billions, of dollars on a freeway widening project. This same system is operating, among other locations, in San 
Diego, CA, San Francisco, CA, Indianapolis, IN, Philadelphia, PA, Leicester, GB, Auckland, NZ, as well as Austria and 
Japan. 

GUIDANCE ON HIGH OCCUPANCY VEHICLES (HOV) LANES (2016) 
[Chapter  V.  Strategies   to  Reduce  Congestion  and   Improve  Air  Quality,  Federal‐Aid  Highway  Program  Guidance  on  High  
Occupancy  Vehicle   (HOV)   Lanes,   Freeway  Management  Program,   Federal  Highway  Administration,   September  2016,   at  
https://ops.fhwa.dot.gov/freewaymgmt/hovguidance/chapter5.htm. ]  

This publication of the FHWA asserts “congestion pricing dampens demand for roads during peak hours and spreads 
usage over a  longer time period. Differentiating the price of a good by the time of day effectively allocates  limited 

capacity during periods of higher demand.” HOV and high‐occupancy toll (HOT) lanes are a cost‐effective investment 
that  can  reduce  congestion,  but,  also,  “positively  influence  the mobility,  safety  and  productivity  of multimodal 
facilities, corridors, and metropolitan transportation systems.” This publication makes a case for converting HOV lanes 
to HOT lanes, allowing motorists to opt for increased trip reliability for a price, i.e., payment of a toll. Because roadway 
capacity  essential  is  being  offered  as  a  commodity  for  purchase,  the  quality  of  travel  in  the HOT  lane must  be 
monitored to assure speed is maintain and congestion within the facility is controlled. 

The  theory  or  philosophy  of  HOT  lanes  is  that  these  facilities  allow  transportation  officials  to  optimize  vehicle 
throughput, drawing off some of the traffic in the GP freeway lanes, specifically single‐occupancy vehicles (SOVs) that 
would otherwise be operating in the congested lanes. So, HOVs are no worse off in an HOV/HOT facility, and ineligible 
vehicles not meeting the minimum vehicle occupancy requirement, are better off paying to use the HOT lane. At the 
same time, vehicles operating in the GP freeway lanes also are better off, as some traffic has been diverted to the 
HOV/HOT facility. 

This FHWA Guidance encourages development and use of HOV/HOT  lane facility provided the performance of the 
HOV  lane  continues  to meet  specified  performance  standards.  Conversion  of  HOV  lanes  to  HOV/HOT  lanes  is 
encouraged where  there  is  underutilization  HOV  lanes  and  the  GP  freeway  lanes  are  experiencing  congestion. 
Operation of a HOT  lane requires, by Federal statute – “automatic tolling; dynamic tolls that vary with the  level of 
congestion  (i.e.,  responsive  to  real‐time  traffic  conditions);  adequate  enforcement;  and  ongoing  performance 
monitoring, evaluation, reporting, and modification of operations, when approaching degraded conditions.” Changing 
HOT lanes pricing and vehicle occupancy requirement for HOV lanes is expected to assure facility performance should 
travel conditions degrade. 

KEY POINTS REGARDING HOV LANES (2017) 
[Summary  of  Key  Points  RE:  HOV   lns ,  “Frequently  Asked  HOV  Questions  at  FHWA  Freeway  Management  Program  Web  
site,  https://ops.fhwa.dot.gov/freewaymgmt/faq.htm,  retrieved  2017]    

Regarding the safety record of HOV lanes – “Studies have shown that HOV lanes are frequently as safe as, and in many 
cases safer than, unrestricted freeway lanes. The safest HOV lanes are those that are physically separated from the 
adjacent lanes with a concrete barrier, but that would be the case for general purpose lanes too.” 

SAFETY AND MANAGED LANES CROSS‐SECTIONS (2016) 
[Safety   Implications  of  Managed  Lane  Cross  Sectional  Elements ,  Battelle  and  Texas  A&M  Transportation   Institute  for  
USDOT,  FHWA‐HOP‐16‐076,  December  2016]  

This study investigates how crashes are related to the dimensions of buffer‐separated, managed‐lane facilities. It leads 
off with a dual premise derived from previous studies that (1) reduced widths (lane and shoulder) are associated with 
more crashes, and (2) wider facilities envelopes result in fewer freeway crashes in terms of severity of the crash and 
severity  of  resulting  fatalities  and  injuries.  The  analysis  only  investigated  separated,  single‐lane, managed‐lane 
facilities that did not require weaving maneuvers for ingress or egress and were operational 24 hours per day, seven 
days a week. 

The data employed for this investigation included 128.0 miles of highway in California with flush buffers (no physical 
object, such as pylons) and 60.4 miles in Texas with 18.7 miles having flush buffers and 40.7 miles having pylon buffers. 
California data was for years 2007 through 2011 and Texas crash data was for years 2009 to 2014. The conclusions 
drawn from this study are: 

Wider facility envelopes are associated with reduce crashes on freeways at all severity levels and all fatal and 
injury severity levels – 
Texas – wider envelopes result in 2.8 percent fewer total freeway crashes (all severities) for each additional 

foot of envelope width;  

Source: Figure 6‐18, Typical Managed Lane Toll Zone Design, Parsons Brinckerhoff, extracted from Priced Managed 
Lane Guide, Chapter 6. Design, Tolling and Pricing Program, Federal Highway Administration at 
https://ops.fhwa.dot.gov/publications/fhwahop13007/pmlg6 0.htm.] 
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California – wider envelopes result in 2.0 percent fewer total freeway crashes (all severities) for each 
additional foot of envelope width; and 

California – wider envelopes result in 4.4 percent fewer managed lane‐related crashes (fatal and injury 
severity levels) for each additional foot of envelope width. 

The width of the left (inside) shoulder of the HOV facility was significant for all severity levels, meaning 
greater safety benefit is derived from greater width of the shoulder. 

Other factors were demonstrated to be significant in explaining the occurrence of managed lane‐related 
crashes: 
Decrease in crashes in the managed‐lane facility with increasing volume in the GP lanes; 
Increase with increasing volume in the managed lane; 
Decrease with increasing managed lane width;  
Decrease with increasing buffer width; and 
Increase with increasing number of entrance ramps or access points. 

The overall assessment resulted in the conclusion that lane width is the most influential predictor of safety, i.e., crash 
occurrence, followed by the width of the buffer. Findings and conclusions are summed thusly: 

Results from several previous research studies have demonstrated that reductions in freeway lane width or 
shoulder width are associated with more crashes. Safety prediction equations are available to evaluate the 
tradeoffs. 

Results from this study, along with other studies, also found that reductions in managed lane envelope widths 
(shoulder, lane, and buffer width) are associated with more crashes.  

This study also found that narrow buffer widths (defined as being equal to and less than 3 ft) appear to be 
associated with more crashes as compared to 4‐ft to 6‐ft buffers.  

CRASH PREDICTION METHODOLOGY (2015) 
[Crash  Prediction  Method  for  Freeway  Facil it ies  with  High  Occupancy  Vehicle  (HOV)  and  High  Occupancy  Toll  (HOT)  
Lanes ,  Final  Report,  FDOT,  Contract  BDV32‐977‐04,  August  2015]  

This study focused on developing a crash prediction methodology to support evaluation of HOV or HOT lane projects 
on  urban  freeway  segments.  Specifically,  safety  performance  analyses  primarily  emphasized  potential  impacts 
associated with different types of separation between managed lanes and GP lanes. Modeling methods for HOV lanes 
relied on five years of data available from California, Washington, and Florida, and estimates were developed for the 
occurrence of  fatal and  injury  (FI)  crashes and all crashes. All of  the HOV  facilities  include one HOV  lane  in each 
direction. 

The model development activity also focused on freeways with HOT lanes, relying on data available for a four‐year 
period. The HOT  lane  facilities modeling exercise  included 48 segment on 27 miles of  freeways, also  in California, 
Washington,  and  Florida.  All  facilities  investigated  include  two HOT  lanes  in  each  direction.  Interestingly,  safety 
performance revealed though this effort indicates spatial separation is a key factor with respect to the occurrence of 
crashes.  “Facilities with  a  1‐foot  separation  are  estimated  to  have more  crashes  than  those  that  have  a  3‐foot 
separation which in turn have more crashes than facilities with a 20‐foot separation” (all other things being equal). 

“The effect of separation type on crash rates [was] found to be statistically significant only in the models for ten‐lane 
facilities.” The FDOT team developed separate equations to reflect six‐, eight‐, ten‐, and twelve‐lane facilities. The 
modeling effort was undertaken, in part, due to the lack of a methodology for predicting crashes and safety benefits 
associated with freeway facilities with managed  lanes. The focus of the models  is the type of separation between 
managed lanes and GP freeway lanes. FDOT presents models to estimate fatal and injury (FI) crashes and all crashes, 
including injury severity levels of ‘K’, ‘A’, ‘B’, and ‘C’. The “All Crashes” category includes the FI crashes and property 
damage only. The models are developed in a spreadsheet platform.  

Findings Relative to Freeway with HOV Lanes: 

Crashes on freeways with HOV lanes increase with increase in traffic volume (AADT) and segment length 
(measured in miles). 

Overall, separation type impacts the number of crashes on ten‐lane facilities. 
Using a buffer instead of a painted stripe will lead to fewer total crashes on 10‐lane freeways; however, 

increasing the width of the buffer will not reduce total crashes. 
A wider buffer (2‐3 feet) leads to fewer fatal and injury crashes. 

Differences in separation type are not statistically significant in the case of six, eight, and twelve‐lane 
facilities. 

Increasing the width of the left shoulder (measured in feet) results in a decrease in the number of crashes for all 
cross‐sections modeled, except the twelve‐lane facility. 

Findings Relative to Freeway with HOT Lanes: 

As noted above, model estimates indicate a 1‐foot separation will have more crashes than a 3‐foot separation 
and an especially wide 20‐foot separation (the Dallas, TX, facility has both a left shoulder for the general 
purpose freeway lanes and a right shoulder for the HOT lanes). 

Not surprisingly, the occurrence of crashes increases with increases in traffic volume, measured as average 
annual daily traffic (AADT). 

SAFETY AS A PLANNING CRITERION (2015) 
[High‐Occupancy  Vehicle  Facil it ies,  Chapter  1410,  WSDOT  Design  Manual,  Nov  2015]    

Safe, efficient, and enforceable operations are considered one of six planning elements for evaluating appropriate 
design options for a HOV facility. The Manual recognizes that a separated facility, although the most expensive option, 
is “normally” more efficient and provides a higher level of safety compared to non‐separated facilities.  

MANAGED LANE SEPARATION TREATMENTS (2012) 
[“Managed  Lane  Separation  Treatment,”  Managed  Lanes  Network  Development  Strategy  –  Phase   I ,  Maricopa  
Association  of  Governments,  February  2012]  

This White Paper looks at three approaches for separating managed lanes from adjacent GP lanes: 

Painted line and painted buffer barrier; 
Traffic channelizer with physical (flexible post or pylon) or painted barrier; and 
Physical barrier. 

The assumption  for each  is “restricted access,” meaning  the highest  level of separation – physical barrier –  is  the 
standard for evaluating performance. 

The painted line or buffer separation treatments support continuous access (ingress and egress) along the length of 
the HOV facility. Current guidance in the Manual on Uniform Traffic Control Devices (MUTCD) recognizes “concurrent” 
operations of an HOV facility without unlimited continuous access. Solid white lines (single or double) are intended to 
discouraged access movements, and broken or dashed white lines (single or double) are intended to identify locations 
where access  is permitted. This MUTCD guidance  is aimed at minimizing the frequency and randomness of access 
movements  to  reduce opportunities  for  conflicts between  the HOV  facility  traffic and  traffic operating  in  the GP 
freeway lanes. 

The channelizer treatment involves installation of brightly colored, 42‐inch tall, reflective posts aligned to guide traffic 
into and out of the HOV facility and establish a more visible barrier between the HOV facility and GP freeway lanes. 
Channelizers typically are flexible and permanently affixed to the pavement at 12‐foot intervals as well as centered 
within a striped buffer zone. Channelizers are more permanent than pylons, which can be sent flying,  if a motorist 
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opts to exit or enter the HOV facility where the pylons are present. Even so, inadvertent vehicular impacts can damage 
the post‐type channelizers, requiring, according to the White Paper, “roughly 1/3” to be replaced annually. 

The White  Paper  states  physical  barrier  separation  is  preferred when  opposing  traffic  flows  could  create  direct 
conflicts. A physical barrier also may be appropriate in concurrent flow cases, where the objective is to maximize the 
speed differential between the HOV facility and the adjacent GP freeway lanes. Vehicle operators desiring to use the 
HOV facility are permitted to enter and exit only at certain points; therefore, traffic operating within the HOV facility 
effectively  is  contained or  restricted within  the barrier. Accordingly,  there  is a need within  the HOV  facility  for a 
shoulder (typically 10 feet wide) to accommodate emergency breakdowns and permit maneuvering, if necessary, to 
avoid other vehicles. These requirements impose greater requirements for right‐of‐way. A dual‐lane HOV facility, in 
effect, offers  the  second  lane  as  an  emergency  area,  if necessary, which  can make  the widths  and  right‐of‐way 
requirements of the single‐lane with shoulder and dual‐lane facilities similar. 

The White Paper address four issues determined to influence the  lane separation decision: Safety, Traffic and HOT 
Lane Operations, Enforcement, and Emergency Access. Significantly, the White Paper, prepared as recently as 2012, 
notes  the  “no  national  study  has  been  undertaken,  and  no  database  exists,  from which  specific  causal  factors 
associated  with  separation  treatments  could  be  isolated.”  Some  local  studies  have  been  conducted  and  some 
observations can be noted relative to restricted access studies in California and Texas. The White Paper presents the 
following observations: 

Safety 
Assuming all other factors to be equal (e.g., mix and density of traffic, roadway geometrics, access locations, 

etc.), barrier separation is safer than non‐separated treatments. 
There tends to be a greater number of crashes at entrance locations to concurrent, barrier‐separated HOV 

facilities, where barrier attenuators (i.e., crash cushions) are installed. 
Channelizers present a readily visible barrier and help reduce the occurrence of deliberate buffer crossing, 

but do not mitigate the potential impacts of crashes within the HOV facility or crashes that cross over 
the flexible barrier with from or into the HOV facility. 

Buffer‐separated HOV facilities aid in reducing crashes, if the buffer area is sufficiently wide (4‐foot 
preferred) to allow diversionary vehicle movements, but not wide enough to be perceived as a place of 
refuge for stalled or disable vehicles. 

The safety associated with all treatments, in terms of both crash occurrence and severity, is influenced by 
the length and location of access locations and the speed and density of traffic streams. The White 
Paper notes that crash data from Dallas experience indicates a higher crash rate and greater severity per 
incident is associated with the speed differential between the HOV facility and GP freeway lanes and 
difficulty of entering and exiting the HOV facility. 

A single‐lane HOV facility lacking an inside shoulder limits opportunities for diversionary actions by motorists 
in the lane and increases the risks of crash occurrence. 

The use of channelizers, which have a greater requirements for continual maintenance relative to painted 
lines, painted buffers, and physical barriers, compounds safety issues associated with traffic streams 
with the presence of maintenance personnel and equipment. 

Traffic and HOT Lane Operations 
Operational and safety issues associated with ingress/egress locations and tolling sites of HOT Lanes are 

similar to HOV lanes. 
The White Paper suggests that “…barrier treatments offer motorists greater confidence that an incident in 

adjacent lanes [HOV/HOT or GP freeway lanes) will not affect them.” 
Enforcement 

Painted and buffer‐delimited managed lanes typically have greater violations of operational criteria than 
barrier‐separated HOV or HOT facilities. 

Painted and buffer‐delimited managed lanes generally are more difficult to enforce, as motorists can more 
easily move from the dedicated facility and the GP freeway lanes. 

Automated tolling with transponders and pay‐by‐mail methods replace physical roadway enforcement with 
other administrative enforcement methods, reducing exposure of both motorists and enforcement 
personnel to traffic streams. 

Emergency Access 
Barrier‐separated HOV/HOT managed‐lane facilities increase the difficulty of providing quick response to 

and clearing of travel disruptions, which can be mitigated by the presence of a wide shoulder or a 
second travel lane. 

Concurrent, painted and buffer‐delimited facilities allow emergency vehicles to access affected lane(s) of a 
HOV/HOT managed‐lane facility, even crossing channelizers, if necessary. 

Critical questions to be addressed regarding emergency access are: expected frequency of incidents; desired 
response time; availability of access to the affected lane(s); presence of bypass shoulder or lanes for use 
by emergency vehicles; and costs associate with providing policy‐level access relative to the safety of 
motorists and emergency personnel. 

The White Paper concludes that available  information  indicates very few concurrent flow HOV/HOT managed‐lane 
facilities are barrier‐separated.   It notes the degree of safety varies among the separation treatments investigated, 
and no national study nor does any database exist to provide specific causal factors by treatment. Only generalized 
inferences may be drawn from available information and published literature. However, a consensus exists that, all 
things being equal, barrier separation is safer than non‐barrier treatments, specifically painted and buffer‐delimited 
treatments. But,  the White  Paper  is quick  to point out  that both  treatments  “…are  safe,  approved,  time  tested 
methods of separation for concurrent flow lane applications by FHWA and all of the Departments of Transportation 
across the United States.”  

CALIFORNIA’S MANAGED LANE DESIGN POLICY (2012) 
[California’s  Managed  Lane  Design  Policy ,  Joe  Rouse,  Caltrans  Division  of  Traff ic  Operations,  Office  of  System  
Management  Operations;  PPT  Presentation,  July  2010]  

This presentation by a Caltrans official discusses a policy directive to guide “Intermediate Access” design of the State’s 
HOV network and conduct of operational analyses. He identifies three types of Intermediate Access: 

Weave Zone – Combined ingress/egress [with no weaving lane] 
Weave Zone – Combined ingress/egress with a weaving lane 
Merge Lane – An ingress or an egress location with a merging lane. 

Three cross‐sections were presented for each of these conditions, as shown in Figure 3. It was noted that operating 
performance of Intermediate Access “openings” should be level of service (LOS) ‘C’ or ‘D’, and should not be co‐located 
with an area of recurrent congestion (existing or expected). Design guidelines for Intermediate Access locations were 
established at “800 feet per lane change between opening and adjacent ramp” and openings should be 2,000 feet in 
length. Lighting would be necessary at all Intermediate Access  locations and recommended for areas where major 
weaving would take place. 
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Figure 6 │ California Managed Lane Access Design Policy Cross‐Sections 
 

 

The new policy will be applied to all managed‐lane projects during the environmental phase. Analyses will focus on 
assuring the revised facility configuration will meet operational thresholds and include evaluation of: freeway mainline 
flow, merge/diverge analysis of drop ramps/direct connectors, and assessment of ingress/egress at access locations. 
Safety analyses will be performed to ensure design and operation of HOV/HOT managed lane facilities does not create 
new safety “hot spots” or increase the potential for crashes, particularly crashes resulting in severe or serious injuries. 
The design under discussion would permit direct  ingress/egress at access  locations and would supplant the use of 
solid yellow lines with solid white lines.  

FEDERAL HOV GUIDANCE (2012) 
[Federal‐Aid  Highway  Program  Guidance  on  High  Occupancy  Vehicle  (HOV)  Lanes,  Freeway  Management  Program,  
FHWA,  November  2012,  at  https://ops.fhwa.dot.gov/freewaymgmt/hovguidance/]  

This  document  presents  guidance  that  applies  to  all  federally‐funded,  HOV  facilities,  superseding  previous 
versions  issued  in August,  2008.  The  document  provides  information  to  aid  States  in  the  planning,  design, 
operation, and management of HOV and HOT facilities. The Guidance is non‐binding and provides examples for 
States to follow in the process of defining and evaluating proposed changes to HOV lane operations, including 
proposals to convert an existing HOV lane to a HOT lane. The Guidance specifically states: 

In locations where existing or anticipated excess HOV lane capacity is available, conversion to a HOT 
lane facility is encouraged as a way to increase throughput and to provide additional travel options 
for drivers. As part of an overall approach to respond to increased travel demand and address traffic 
congestion, HOV and HOT lanes can be a practical alternative to adding more general‐purpose travel 
lanes. The FHWA encourages the  implementation of HOV or HOT  lanes as an  important part of an 

area‐wide approach  to help metropolitan areas address  their  requirements  for  improved mobility, 
safety, and productivity, while also being sensitive to environmental and quality of life issues. 

MANAGED LANES HANDBOOK 
[8.0  Managed  Lanes,  Updated  Chapter  –  Managed  Lanes  Chapter  for  the  Freeway  Management  and  Operations  
Handbook,  Federal  Highway  Administration,  January  2011,  at  
https://ops.fhwa.dot.gov/freewaymgmt/publications/frwy_mgmt_handbook/toc.htm  ]  

This FHWA publication states that one commonality among all managed lane facilities is “…active demand and system 
management.” This chapter of the Handbook focuses on the latest practices, strategies, and technologies associated 
with the implementation and operation of managed lane facilities. Six primary goals are identified for implementing 
managed  lanes:  improve  traffic operations,  facilitate movement of people and goods, enhance performance and 
efficiency, promote air quality goals, improve safety, and address return on investment. The reason for implementing 
managed lanes is “…to preserve a reliable trip that is viewed as a preferable alternative over congestion that exists in 
the general purpose lanes.” 

Implementation,  however,  should  be  intended  as  a  complement  to  a  comprehensive  congestion management 
program  that  may  include,  but  not  be  limited  to:  “…ramp  metering,  incident  management,  traffic  demand 
management  (TDM)  such  as  rideshare  promotion,  and  associated  programs  that  are  both  complementary  and 
synergistic to overall regional mobility goals.” The Handbook points out that, although managed lanes may be moving 
more  people,  the  public  perception  of  the  lanes may  be  that  there  is  active  capacity  that  should  be  used.  This 
phenomenon  requires  ongoing  education  and  outreach 
to  inform  the public of  the utility of managed  lanes,  which  can 
be support by performance monitoring. 

Regarding access, the Handbook notes that limitations  on  access 
to  managed  lanes  establishes  an  operating 
environment  with  minimal  disruptive  impacts 
associated  with  vehicles  entering  and  exiting  the  facility.  It 
also  is  noted  that  the  facilities  reduce  side  friction 
associated  with  concurrent  travel  of  vehicles  in  multiple 
lanes. Typically, barrier‐separated facilities (HOV, HOT,  or  both) 
are accessed via grade‐separated  ramps  referred  to as Median Drop Ramps or Direct HOV  (DHOV) Ramps. These 
access treatments generally connect with park‐and‐ride (P&R) lots, transit centers, and crossing arterial streets. This 
adds to the safety and expediency of travel associated with the managed  lanes and aids  in developing a regionally 
connected system of managed lanes. 

The Handbook presents a section specifically addressing access treatments, specifically noting that access treatments 
“…impact the operation characteristics of a managed  lane facility.” Most access on restricted (i.e.,  limited access), 
concurrent lanes is spaced less frequently than access provided for the GP freeway lanes via on‐ and off‐ramps, and 
the most  common  access  treatment  is  at‐grade  at designated  locations or  an opening  along  an  inside  lane. The 
Handbook points out that “access spacing of two to three miles is common for most restricted access treatments.” It 
describes five types of access treatments:  

Open – Open or continuous access is the most common treatment, which allows entry into and exit from the 
managed lane practically anywhere along its length; this treatment is not an effective access protocol for 
segment‐based tolling. 

Zones – Access zones (or weave/merge zones) are associated with a large number of concurrent‐flow facilities. 
This treatment establishes specific zones, using signage and pavement markings, to regulate entry into and 
exit from the facility. Zones must be at least 1,000 feet in length – preferably 2,000 feet – with a minimum of 
600 to 800 feet between entry/exit and the on‐ and off‐ramps providing access to the GP freeway lanes to 

Grade‐Separated, Direct HOV (DHOV) Access at 
Maryland Avenue on Loop 101 (Agua Fria Freeway)
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facilitate weaving/merging. This type of treatment creates a zone of simultaneous ingress and egress 
movements similar to continuous‐access, concurrent managed lanes (e.g., Phoenix metropolitan area HOV 
lanes), but only at certain predetermined locations.    

 

Slip Ramps – At‐grade ramps provide access to the managed lanes when separated from the GP freeway lanes 
by a barrier, physical structure or painted buffer. The ramps facilitate one‐way ingress and egress and 
reduce friction associated with weave/merge movements directly impacting the left‐most GP freeway lane. 

Median Drop Ramps – Otherwise reference as DHOV ramps, these establish discrete points of ingress and 
egress (see DHOV discussion above). 

Direct Freeway‐to‐Freeway Connection – This access treatment is warranted when there is a high volume of 
traffic anticipated between one facility and another. It is not immediately relevant to the access issues 
associated with the proposed dual managed lanes in the Spine Corridor.   

Determining  the  best  operational  scenario  for managed  lanes  requires  an  assessment  of  a  number  of  factors. 
Information  in  the Handbook  indicates  the continuous entry/exit HOV  lanes, such as are established  in  the Spine 
Corridor, are appropriate, as they serve GP freeway traffic. The Handbook points out that, historically, “…about 60 
percent of HOV lane‐miles in the US have been unrestricted or open access, and the other 40 percent have restricted 
access to designated weave zones largely through pavement markings.” Both types of access can be safe and function 
well, according  to various  studies. Transportation officials  in  southern California are moving  toward  lifting access 
restrictions on some managed lanes. Open access is being justified on the benefits of allowing greater flexibility in use 
of the managed lanes and essentially spreading weaves and merges along the path of the facilities rather than focusing 
such movements at ingress and egress locations. On the other hand, the addition of tolling of other HOV lanes “…is 
creating the need to restrict access between toll zones.” Tolling  is more problematic and complex,  if access  is not 
controlled and limited to certain locations. Access restrictions are justified by the desire or need to: control ingress 
and  egress  at  designated  locations;  reduce  unnecessary  or  provide  better  direction  to  weaving  and  merging; 
discouraging short‐distance trips from using the lanes; and limiting violations by queue jumpers. 

Effective enforcement actions and operating policies are necessary  to assure adherence  to access, eligibility, and 
pricing restrictions of managed lanes. Tolling is considered a form of enforcement, but it also allows for the control of 
volume of travel through the corridor and, therefore, aids transportation officials in optimizing corridor operations. 
With regard to HOV lane operations, no technology exists that can definitively determine and communicate in real‐
time the number of occupants  in a vehicle that  is accepted by police organizations or the courts. Concurrent‐flow, 
continuous HOV facilities are particularly difficult to enforce, because motorists can freely enter and exit at any point 
to avoid detection. Barrier‐separated facilities present more of a deterrent to violators, as they must be willing to 
travel longer distances in violation of established restrictions. Enforcement activities can be strategically positioned 
just  inside  the  ingress  point  or  immediately  outside  the  egress  point.  Ultimately,  various  strategies  to  address 

enforcement roles need to be evaluated to account for the respective business rules, police agency preferences, and 
facility design that can accommodate the requirements for enforcement.  

CURRENT INDUSTRY TRENDS FOR SEPARATING EXPRESS LANES FROM GENERAL PURPOSE LANES 
[White  Paper,  Current   Industry  Trends  for  Separating  Express  Lanes  from  General  Purpose  Lanes,  AtkinsGlobal.com,  
September  2011]  

This White Paper was prepared to address the advantages, disadvantages, and impacts of lane separation techniques 
relative  to managed  lanes.  It  highlights  six  key  factors  to  consider when  selecting  the  type  of  separation  to  be 
deployed.  

Safety – The White Paper points out that studies show the barrier‐separated systems are the safest. 
Nevertheless, this separation technique presents a concern relating to incident response, due to limited 
access points. Also, fixed barriers are viewed as potential unforgiving at contact, and designs may not give 
motorists adequate time to correct or modify an operating error. 

Right‐of‐Way – Space requirements typically are greater where access points to/from are established. Design at 
access points needs to carefully consider the weave and merge requirements of ingress/egress actions 
between the express lanes and GP freeway lanes. Constrained rights‐of‐way may require certain or 
site‐specific types of separation requiring design modifications of the adopted cross‐section and waiver of 
standards. 

Cost – Permanent barriers are the most expensive type of separation; pavement markings are the least 
expensive. However, pavement markings and post/pylons, when adopted as separation techniques, have 
greater maintenance/replacement requirements that adds to long‐term costs. Flexible/tubular delineators, 
such as post/pylons, require the greatest amount of attention/maintenance tend and represent a greater 
hazard to traffic, as they can be dislodged by errant vehicles. 

Roadway Design Characteristics – Four potential design schemes are identified: reversible lanes, lanes operated 
to accommodate peak direction traffic always requiring barriers; concurrent flow, lanes operated in the 
same direction as GP freeway lanes, most common; elevated, lanes are grade‐separated eliminating 
potential conflicts except at access points; and mixed mode, lanes operated as HOV or tolled (HOT) that are 
open to GP traffic on off‐peak hours. The latter HOV/HOT mixed mode scenario is no very common and is 
viewed at potentially confusing for motorists. 

Operational Characteristics – Four potential operational scenarios are identified that impose restrictions or 
requirements to control traffic: vehicle occupancy, which requires physical/visual enforcement and may 
affect the type of separation deployed; vehicle type, which affects the ultimate footprint of the facility; 
dynamic price tolling, which requires constant monitoring to control volume of traffic and can easily be 
violated without proper separation; and time‐of‐day tolling, which controls access by time of entry, but lacks 
control on traffic volume associated with dynamic price tolling. 

Access Points ‐ The selected separation technique must consider type of access and the number of access 
points, i.e., multiple access points, minimal access points, or direct access at crossroads to/from the GP 
freeway lanes. Access directly affects interaction between vehicles using the managed lanes and vehicles 
operating in the GP freeway lanes, specifically weaving and merging dynamic. The type of access also affects 
the design and geometrics of the facility; barriers require crash attenuators at ingress ends, but flexible 
delineators (e.g., post and pylons) and pavement markings are more forgiving.   

Designated Access Zone for Ingress and 
Egress 

Designated Ingress Zone with Slip Ramp to 
Managed Lane 

Source:  Federal‐Aid Highway Program Guidance on High Occupancy Vehicle (HOV) Lanes, Freeway 
Management Program, FHWA, November 2012, at 
https://ops.fhwa.dot.gov/freewaymgmt/hovguidance/ 
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EMERGING ISSUES: BARRIER VERSUS BUFFER SEPARATED MANAGED LANES (2010) 
[Technical  Memorandum  17B:  Advantages  and  Disadvantages  of  Barrier  versus  Buffer  Separated  Managed  Lanes,  
Atlanta  Regional  Managed  Lane  System  Plan,  Georgia  Department  of  Transportation,  January  2010]  

This White Paper explored the advantages and disadvantages separating managed lanes from GP freeway lanes by 
means of a barrier or buffer system. Factors identified as contributing to the selection of a barrier or buffer system 
included: design, cost, access, safety, tolling/congestion pricing operations, enforcement, and public perception. The 
advantages and disadvantages are discussed in the White Paper, and a two decision matrices prepared addressing: 
public perceptions of pavement markings used  for buffer‐separated  facilities, concrete barrier, pylons, and grade 
separation; and the factors noted above relative to buffer‐separated facilities and barrier‐separated facilities. Some 
key points made in this White Paper relative to safety, access, and enforcement are excerpted below:  

Safety –  
Buffer System – The buffer‐managed lanes system is either found less safe, due to the potential accidents 

caused by concurrent speed variations, or equally safe as barrier systems. Accident hot spots along 
managed lanes corridors are generally a result of congestion and not specifically the design or operation 
of the facility itself. 

Barrier‐Separated – A benefit for barrier separated systems is that accidents in the GP freeway lanes do not 
generally affect operations or safety within their isolated system. Buffer systems, on the other hand, are 
directly impacted by accidents [and speed variations] in the GP freeway lanes, often reducing flow to a 
rate similar to the directly affected lanes. 

Access –  
Buffer System ‐ Both barrier and buffer systems vary in their ability to provide access for travelers. Buffers 

can be designed with continual access or with painted ingress and egress locations. Buffers with 
continual access can have the undesirable consequence of reducing capacity in the managed lanes, due 
to friction between the quick moving managed lane and the slower moving GP freeway lanes. The 
continued near proximity between the quick and slow moving lanes continues to provide concern for 
travelers as there is no physical means to prevent a motorist from merging into the managed lanes 
facility unexpectedly. 

Barrier‐Separated – The problem of speed differential turbidity is generally alleviated in barrier separated 
managed lanes systems, where travelers are isolated by a physical barrier preventing access in most 
locations from the general purpose lanes. Barrier managed lanes trips are targeted more strongly to 
individuals making longer excursions with foresight into where they will be entering and where they will 
be exiting the system. In barrier‐separated systems, access is best provided by direct ramps and transit 
centers, keeping the system in less direct interaction with the general purpose lanes, and minimizing 
multi‐lane merging for ingress and egress. 

Enforcement –  
Buffer System – Buffer‐separated managed lanes facilities are harder to enforce and are easier for single 

occupancy vehicles to abuse. The ease with which travelers can ingress and egress the buffer‐separated 
managed lanes system make it more difficult for law enforcement officials to closely monitor and 
enforce regulations. Moreover, this phenomenon reduces the incentive to carpool and leads to 
additional congestion on the general purpose lanes of the highway as a result. 

Barrier‐Separated – Barrier‐separated systems are more difficult to ingress and egress and are, therefore, 
found to have high levels of compliance. Travelers wishing to cheat the system have to willingly commit 
to riding a substantially longer distance illegally than in a buffer‐separated system. As a result, public 
confidence in the functionality of barrier‐separated systems remains generally high. 

HOV TO HOT LANE CONVERSION (2009) 
[Technical  Memorandum,  Final,   I‐77  Feasibil ity  Study  (I‐85  to  Griff ith  Street),  Task  Order  No.  1  –   I‐77  Widening  &  HOV  
Faci l ity  Extension  Sub‐task  1.B,  Performance  Measures  Task  Order  No.  2  –   I‐77  HOV/HOT  Conversion  Sub‐task  2.B,  
Performance  Measures,  TIP  Project  No.  FS‐0810B,  North  Carolina  Department  of  Transportation,  June  2009]  

This project was undertaken by the North Carolina Department of Transportation (NCDOT) specifically to investigate 
the feasibility of and ultimately convert standard HOV lanes (i.e., carpool lanes) serving each direction on I‐77 to two 
express,  or  HOT,  lanes  in  each  direction.  Information  about  the  project  at  the  I‐77  Project  Web  site 
(www.i77express.com) notes  that NCDOT  is  following  the  lead of  transportation agencies  in California, Colorado, 
Texas, Virginia, Florida and Georgia by investing in express lanes to alleviate traffic congestion. The express lanes are 
viewed as being successful at making travel more efficient for all drivers in urban areas. The project plan calls for entry 
and exit points at several locations along the 26‐mile, I‐77 project corridor (Figure 4). These points will give drivers 
multiple opportunities to decide whether they want to take advantage of the time‐saving benefits the express lanes 
offer at the specified cost. Ingress/egress flexibility will be facilitated by the fact that each segment in the corridor will 
be tolled separately. Drivers will see signs prior to the entry point of each segment that indicate the amount of the 
toll. Under Questions and Answers relating to the project, the sponsors indicate merge lanes are designed with safety 
in mind, providing plenty of room for drivers to enter and exit the express lanes using at least six designated points. 
No specific safety information has been made available. 

REGIONAL REVIEW OF HOV LANES FOR DALLAS‐FORT WORTH METROPLEX (2009) 
[HOV  Lanes:  DFW  Regional  Review ,  Executive  Summary,  The  Metropolitan  Transportation  Plan  –  Priced  Facil it ies,  Aug  
2009]  

This review was undertaken following several years of HOV lane operations in the Dallas‐Fort Worth (DFW) Metroplex. 
The overview focuses on: 

Need for these facilities; 
History and changes to these facilities; and  
Answers to questions and concerns related to the design, management, and operation of the facilities.  

One section of the White Paper is title “Safety of Design – HOV Facilities and Crash History.” The White Paper notes 
there were  314  HOV  facilities  in  the  U.S.  at  the  time.  Almost  one‐half were  established  as  “paint  stripe”  and 
buffer‐separated  facilities:  50  of  the  HOV  lanes  were  concurrent‐flow,  buffer‐separated,  and  102  were 
concurrent‐flow,  separated by  a paint  stripe.  Since opening  in  January, 2006  (a  three‐year period preceding  this 
report), three fatalities were reported in association with the HOV facility on US‐75 – a pylon and curb system – and 
five fatalities (four incidents) were reported in association with the I‐635 HOV facility. A summary of these incidents 
by corridor is presented in the White Paper: 
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Figure 7 │ I‐77 Express Lanes Plan 
 

 

US‐75 

Driver struck a pylon on the left, abruptly swerved right, crossing all freeway lanes prior to flipping and 
coming to rest in the left lane of the frontage road. Drive died at the scene. 

Motorcyclist crossed the pylon barrier at an illegal location and was struck by a vehicle operating within the 
HOV lane. Motorcyclist died after being transported to the hospital. 

Driver operating legally in the HOV lane made an improper exit through the barrier, resulting in a second car 
losing control and crashing. Passenger died after being transported to the hospital. 

I‐635 
A vehicle, parked perpendicular to the HOV lane with passenger side facing downstream, was struck by a 

bus, causing the vehicle to spin into the concrete median barrier and ricochet into the left lane of the 
freeway. Passenger died after being transported to the hospital. 

A vehicle in the left lane of freeway rear‐ended another vehicle, which was thrown across the barrier into 
the HOV lane. A motorcyclist operating legally in the HOV lane, swerved into the freeway’s left lane 
colliding with the vehicle that rear‐ended the other vehicle. The motorcycle skidded across the entire 
width of the freeway, coming to rest in the median between the main lanes and the frontage road. The 
motorcyclist died after being transported to the hospital. The passenger in the rear‐ended vehicle died 
at the scene. 

A driver, attempting to change lanes from the left lane to the center lane, found the lane to his right 
occupied by another vehicle. The driver overreacted, abruptly steering back through the left and 
crossing into the HOV lane. A vehicle traveling legally in the HOV lane was struck, mounted the concrete 
median barrier, and rolled out into the left lane of the freeway, ultimately killing the driver. 

A driver, wanting to get cell phone photos of an 18‐wheeler on fire in the opposing lanes, parked on the 
shoulder, crossed the freeway on foot, and was struck by a vehicle operating legally in the HOV lane. 
Drug test results for the pedestrian struck in the HOV lane were positive for cannabis, PCP and 
depressants.  

Following  several  years  of  operation  subsequent  to  establishment  of  the  US‐75  and  I‐635  HOV  lanes,  a 
TxDOT‐contracted review shows “…the crash rate in the first year of operation on I‐35E increased 56% and on I‐
635 increased 41%: speed differential and subsequent access, either exiting or entering, between HOV lanes and 
GP  freeway  lanes was most pressing  safety  concern.”  The  system  in place  at  the  time of  this White Paper 
consisted of pylons with 13‐foot  spacing and  limitations on  ingress/egress  locations. The  locations of access 
points had been selected based on where speed differential concerns were not a critical issue. The evenly spaced 
pylons created a visible barrier that demanded driver attention, while supporting timely exit of the facility,  if 
necessary, with assistance of freeway patrol officials. 

TxDOT originally shied away from too many access locations, due to concerns for traffic operations and traffic 
conflicts.  In  the  case  of US‐75,  the  Department  favored  terminating  HOV  lanes  in  areas where  the  speed 
differential was minimized, which excluded an ingress/egress location to serve the City of Richardson, TX. The 
White Paper notes that discussions were underway to evaluate adding a “wishbone direct ramp” in Richardson 
to accommodate the many motorists desiring to access the community and use the facility for commuting out of 
the community. The objective was seen as creating a three‐pronged solution that would: satisfy travel demand 
associated with GP freeway lanes to serve regional mobility, allow local community access, and assure the HOV 
lanes serve commuter traffic that contributes to the goal of meeting regional air quality goals. 
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FACILITY CONFIGURATIONS AND SAFETY (2009) 
[Safety  Performance  of  High‐Occupancy  Vehicle  (HOV)  Facil it ies:  Evaluation  of  HOV  Lane  Configurations   in  California ,  
Safe  Transportation  Research  &  Education  Center,  Kitae  Jang,  et  al,  January  2009]  

Collision data associated with continuous‐ and limited‐access HOV facilities were reviewed. A key difference between 
the  two  types  of  HOV  facilities  is  that  continuous‐access  lanes  generally  support  special  segregated  travel 
opportunities only during peak periods (e.g., 5‐9AM and 3‐7PM), Monday‐Friday. Limited‐access HOV facilities, which 
often  require a  toll, are operated 24 hours per day, seven days per week. Thus,  the comparison  focused only on 
collision incidents occurring in the peak periods. 

This study team concluded “…HOV facilities with limited access offer no safety advantages over those with a 
continuous access.”  The combined collision rate for limited‐access facilities and adjacent GP freeway lanes was 
found to be higher than the combined collision rate of the continuous‐access HOV lane and adjacent GP freeway 
lanes. However, it was noted that shoulders greater than 8 feet in width result in “…significantly lower collision 
rates, regardless of access type.” The study team also found collision rates were “markedly higher” for a 
limited‐access HOV facility with a combination of (1) short ingress/egress lengths and (2) close proximity to the 
nearest on/off ramps. Also, the study team determined that “…limited-access HOV facilities with a combination of 
short ingress/egress length and a close proximity to the nearest on- or off-ramp can result in markedly higher collision 
rates than other limited-access freeway segments….” It was noted that these factors needed more systematic 
investigation to determine the degree of effect. 

COMPARISON OF LIMITED V. CONTINUOUS HOV FACILITIES (2009) 
[A  Comparative  Safety  Study  of  Limited  versus  Continuous  Access  High  Occupancy  Vehicle  (HOV)  Facil it ies,   Institute  of  
Transportation  Studies  for  Caltrans,  CA09‐0968,  March  2009]  

This report provides a comparative analysis of the safety performance of limited‐access and continuous‐access HOV 
facilities  in  California  during  peak  travel  periods  between  1999  and  2003.  Findings  from  the  study  indicate 
limited‐access  facilities  offer  “…no  safety  advantages  over  those with  continuous  access, whether measured  by 
percentage of collisions, collisions per mile, collisions per VMT, or collision severity.” The principal conclusion drawn 
from these findings is that “maintaining adequate shoulder and total [facility] width is essential….” 

Study  recommendations  include emphasis on general design  features  that have  the potential  to maximize  safety 
associated with the limited‐access facilities, including: adequate total facility and shoulder width, adequate length of 
access (ingress and egress) sections of the facility, and establishing an adequate distance between access locations 
and freeway on/off ramps. These recommendations for design modifications are aimed at addressing two concerns: 
(1) issues of safety associated with lane‐changing concentrated at ingress/egress locations; and (2) the relatively short 
distance within which lane‐changing occurs proximate to freeway ramps and HOV ingress/egress locations. 

A key issue associated with limited‐access facilities is that ingress and egress maneuvers can be too proximate with 
freeway on/off ramps. Where this occurs, motorists must immediately weave across consecutive lanes to the facility 
entrance from a freeway entry point and/or exercise a similar activity to reach a desired freeway off‐ramp subsequent 
to the exit point. Thus, the safety performance of the HOV/HOT managed‐lane facility and adjacent free‐flow lane of 
the freeway are likely to be impacted under the  limited‐access scenario. This study was able to investigate crashes 
patterns occurring between 1999 and 2003 for four limited‐access and four continuous‐access facilities. 

The  investigation  revealed  that  limited‐access  facilities, when compared  to  the continuous‐access  facilities, had a 
higher percentage of total collisions across all freeway lanes and a higher number of: total collisions per mile per hour; 
fatal and  injury collisions per mile per hour;  total collisions per VMT; and  fatal and  injury collisions per VMT. The 
investigation found that shoulder width “…was a strong predictor of safety performance…” for both types of facilities, 
and  the  limited‐access  facilities exhibited “…a higher proportion of  rear‐end collisions…” compared  to  side‐swipe 

collisions.  This  is  a  result  that might  be  expected,  given  that  generally  there  is  only  one  lane  of  traffic  in  the 
limited‐access facility eliminating the possibility of side‐swipes. 

Regarding the safety performance of the adjacent freeway lane relative to the limited‐access and continuous‐access 
facilities, the former exhibited: a higher percentage of total collisions across all freeway lanes; a higher number of: 
total collisions per mile per hour; a lower number of fatal and injury collisions per mile per hour; a higher number of 
total collisions per VMT; and a lower number of fatal and injury collisions per VMT. This aspect of the investigation 
found the freeway lanes adjacent limited‐access facilities had lower levels of safety performance for total collisions 
than  those  adjacent  continuous‐access  facilities.  However,  the  limited‐access  facilities  performed  slightly  better 
relative to fatal and injury collisions. This could indicate reduced severity of crashes, possibly due to slower speeds 
and greater awareness deriving from clearly defined ingress/egress locations, as opposed to random or uncontrolled 
ingress/egress associated with the continuous‐access facilities. 

The  investigation also focused on collision records for the facilities and the adjoining  lanes combined. The analysis 
revealed the limited‐access facilities reflected the performance of the HOV/HOT manage‐lane facilities alone, as cited 
above, resulting in a lower overall safety performance for the limited‐access facilities. Thus, the study conclusion is 
that establishment of  limited‐access facilities would not be  justified as a project to enhance safety. Still, the study 
provided  the  basis  for  defining  three  recommendations,  i.e.,  design  features,  to  mitigate  the  safety  issues  of 
limited‐access facilities: 

Maintenance of adequate shoulder width is essential; 
Optimize the length of ingress/egress sections (collision rates were found to be higher in the short access 

sections); 
Optimize distances between ingress/egress locations and freeway on/off ramps – “…locating access areas in 

close proximity to on/off ramps should be avoided.” 

SAFETY OF HOV FACILITIES IN CALIFORNIA (2008) 
[Safety  Evaluation  of  High‐Occupancy  Vehicle  (HOV)  Facil it ies   in  California,   Intel l imotion,  Volume  14,  No.  2,  2008,  
California  Partners  for  Advanced  Transit  and  Highways  (PATH)]  

This study focused on evaluation of collision patterns associated with continuous‐ and limited‐access, concurrent‐flow 
HOV  lanes with specific attention  to safety performance.  It  is a  follow‐on study  to A Comparative Safety Study of 
Limited versus Continuous Access High Occupancy Vehicle  (HOV), and the study was designed to examine detailed 
geometric and  traffic data, as available. The study  focused on  four geometric  factors: shoulder width,  total width 
(shoulder + HOV lane + buffer), spatial collision patterns, and ingress/egress analysis. 

The principal findings of this research “…show that the HOV facility with limited access offers no safety advantages 
over the one with a continuous access.” Nevertheless, the study also notes “the combined collision rates of the HOV 
and its adjacent lane were higher for the HOV facility with limited access.” The conclusions presented follow: 

HOV facilities with shoulder width greater than 8 feet displayed significantly lower collision rates regardless of 
access type. 

The analysis of total width and crash rates indicates HOV lanes with continuous access may result in lower 
collision rates, given the same total width of right‐of‐way. 

Limited‐access HOV facilities with a combination of short ingress/egress length and close proximity to the 
nearest on/off‐ramps tends to exhibit markedly higher collision rates than other limited access freeway 
segments. 
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HOV FACILITIES EXTANT IN THE U.S. (2008) 
[A  Compendium  of  Existing  HOV  Lane  Facil it ies   in  the  United  States ,  FHWA  HOV  Lane  Performance  (DTFH61‐06‐D‐
00006),  prepared  by  Booz‐Allen‐Hamilton  and  HNTB,  Dec  2008]  

This inventory of HOV facilities in the U.S. conducted in 2008 accounted for a total of 345 HOV facilities. California had 
the most such facilities, at 88, followed by Minnesota (83), Washington State (41), Texas (35), and Virginia (21). The 
inventory included the following types of HOV facilities: bus lanes/busways; concurrent (median, right side, second 
lane on one‐way urban arterial); contraflow facilities; dedicated curb lanes; high‐standard arterial; high‐occupancy toll 
or HOT  lanes (reversible, concurrent); reversible  lanes; and separate dedicated roadways. There were a number of 
separation  designs  note  during  the  inventory,  including:  barriers;  buffers;  cones;  dashed  line  +  broken  diamond 
pavement marking; limited‐access highway; moveable barrier; none; painted stripe(s); pylons; standard dashed line; 
traveled lane edge line. 

The vast majority of HOV facilities had only one HOV  lane  in each direction. The  longest active HOV facilities were 
identified in Miami, FL (I‐95 between SR 112 and Gateway Blvd – 116.0 lane‐miles, 58.0 route miles) and Los Angeles 
County, CA  (I‐405 – 105.2  lane‐miles, 52.6 route miles). The most common separation technique used for all HOV 
facilities is the painted stripe; 118 (34 percent) of all such facilities fall into this category. Sixty (17%) of all HOV facilities 
inventoried  were  developed  with  buffers  (e.g.,  linear,  diagonally  striping  on  the  roadway)  used  to  constrain 
movements  (i.e.,  limit  ingress/egress  to pre‐determined  locations) between  the HOV  lanes and GP  freeway  lanes. 
Buffers do not totally prevent “at will” movements between the HOV lanes and GP freeway lanes. 

The  inventory  identified  45  HOV  facilities  (13  percent)  in  the  U.S.  developed  with  barriers  that  constitute 
“limited‐access” HOV facilities (also referred to as “intermediate access”). Barriers effectively restrict ingress/egress 
to  specific  locations  along  the  length  of  the  HOV  facility, where  an  opening  is  provided  to  permit  transitional 
movements between the HOV facility and GP freeway lanes. Six barrier‐type HOV facilities are based on “moveable” 
barriers used to create an extra lane in the peak direction of travel, which, in effect, is a protected contraflow lane. 

The most common type of HOV facility noted during the inventory was the concurrent (median) defined by a painted 
stripe; 187 facilities (54 percent) fell into this category. Concurrent (median) HOV facilities allow permitted motorists 
to use the inside lanes of a freeway, i.e., lanes in the center or median, simultaneously and parallel to the GP freeway 
lanes. Concurrent (median) HOV facilities can be separated simply by a solid white or yellow lane, allowing motorists 
to move  freely between  the HOV  lanes and GP  freeway  lanes. This  is  the principal design of HOV  lanes currently 
established within The Spine Corridor. As noted above, concurrent (median) HOV facilities also can be defined, even 
separated, by buffers and physical barriers. These features are intended to constrain or “limit” access (ingress/egress) 
to the lanes at locations, where the buffer or barrier does not exist.  

SEPARATION OF TOLL LANES AND FREE LANES (2007) 
[Best  Practices:  Separation  Devices  between  Toll  Lanes  and  Free  Lanes,  Center  for  Transportation  Research,  The  
University  of  Texas  at  Austin,  for  TxDOT,  FHWA/TX‐07/0‐5426‐1,  October  2006,  Rvsd  November  2007]  

This report examines three basic categories of separating or delineating separation of vehicles operating in managed 
lanes versus mixed traffic operating  in GP freeway  lanes. Managed  lanes, the report  indicates, provide a means of 
expanding the potential of current highway infrastructure to accommodate greater travel. HOV and HOT lanes allow 
transportation engineers to manipulate roadway operations and achieve varying LOS. To manage traffic  in special 
lanes, the lanes must be separated from the GP freeway lanes. HOV lanes have been used widely with considerable 
success in terms of operational advantages and safe travel, and this report seeks to determine whether safety and 
cost factors of HOV lanes can be applied to managed lanes, here specifically referring to HOT lanes. 

The project  included convening an “expert panel”  to discuss conceivable  factors  that may  influence  the choice of 
treatment  for  delineating managed  lanes.  The  discussion  first  focused  on  the  implications  of  differing  roadway 

conditions and how those conditions would affect the choice of a delineation treatment. The final  list of roadway 
variables is shown below: 

Lane and Shoulder Widths, 
Traffic Volume on the Highway, 
Truck Volume on the Managed Lanes, 
Bus Volume on the Managed Lanes, 
Centerline Geometry, and 
Main Lane Entry/Exit Frequency. 

Secondly,  the  panel  examined  and  considered  the  various  inherent  characteristics  of  each  type  of  treatment  – 
characteristics that would not change from site to site. The final list of common characteristics is show below: 

Entry/Exit Considerations, 
Enforceability/Compliance, 
Cost, 
Safety, 
Aesthetics, and 
Constructability. 

The three basic categories adopted for consideration during these analyses were: concrete barrier, pylon posts, and 
painted buffers. The result of the expert panel’s exercise is a table of comments and responses regarding each of the 
conditions and characteristics cited above. This table is included as Attachment B. 

Under the subject of Safety, presented here as Table 1, the panel addressed “Safety for Managed Lane Users,” and 
“Safety for Users of Non‐Managed Lanes.” It is readily apparent from the ‘+s’ and ‘‐s’ that the Concrete Barrier was 
most favored as a design treatment. However, there are two “ifs” that deserve attention. These “ifs” relate directly to 
the means of access,  indicating  that entry  into  the barrier‐separated managed  lanes was considered a  significant 
challenge and needed serious, careful consideration. The primary issues associated with the painter buffer and pylon 
(or post) relate to the weaving activity essential to the ingress and egress of these types of lanes. This apparently was 
seen almost as a fatal flaw, when addressing the question of safety of operations. 
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Table 1 │ Expert Panel Safety Analysis  

 

Weaving was seen as a problem for the barrier‐separated lanes, if the entrances and exits are accessible to the GP 
freeway lanes. This treatment was seen as most safe with provisions for direct access via a ramp. The T‐ramp, or direct 
HOV (DHOV) ramp, was seen as an example of safe ingress/egress, as it permitted motorists to enter and exit without 
the  “tricky  maneuvering  involved  with  weaving.”  The  panel  concluded  that  concrete  barriers,  providing  a 
barrier‐separated operating environment, is generally accepted as the safest treatment; “neither [the] post nor buffer 
styles  of  delineation  is  as  safe  as  concrete  barriers.”  Nevertheless,  a  safety  concern was  raised  relative  to  the 
accommodation of disabled vehicles, especially in sections where the stopping sight distance is limited. Because of 
the possibility of crashes occurring within the concrete barriers, the panel “…strongly recommended using a cross 
section of no less than 18 feet [5.5m].”  

The panel  found no  significant distinctions between buffers and posts as methods of delineating managed  lanes 
relative to safety concerns. The posts were viewed as slightly more effective, as motorists may perceive them to be 
potential damaging to the vehicle. Also, the use of post, or pylons, generally includes greater control of ingress and 
egress locations, resulting in a reduction in the amount of vehicles weaving through mixed traffic of the GP freeway 
lanes to enter and exit the dedicated travel lane. The post treatment also may make it more likely for a motorist to 
not attempt to avoid a crash, due to reluctance to cross through the line of posts. Although this issue is not associated 
with a painted buffer, weaving maneuvers  for entrance or exit purposes, especially  if a high  speed differential  is 
present,  can  result  in  crashes  impacting  both  the  managed  lanes  and  GP  freeway  lanes.  Nevertheless,  the 
buffer‐separated facility offers the opportunity to avoid a collision or object, if the adjacent GP freeway lane is clear  

This report also includes a comparison of the findings, conclusions, and recommendations of the “expert panel” with 
information available through published sources. The literature review conducted for this report generally supports 
the conclusion of the panel that concrete barrier‐separated managed lanes would be safer. This is particularly true 
when the speed differential between the managed lanes and GP freeway lanes is high. The literature also agrees that 
a physical barrier precludes violators and random ingress/egress activity. However, a continuous barrier is seen as a 
potential disadvantage relative to response times and operations of emergency vehicles. 

Although one source noted that at‐grade access to managed lanes from the GP freeway lanes was acceptable “…when 
cost or  right‐of‐way  limitations preclude  the use of direct‐access designs  [ramps],”  the  report states “…no source 
recommends  the use of at‐grade access…”  if grade‐separated, direct access  is  feasible. Direct connections  largely 
eliminate complicated weaving maneuvers in congested traffic that potentially can degrade traffic flow and impact 
safety. The  literature  review  largely agrees with  the expert panel  regarding  the  issue of weaving associated with 
painted buffer‐ and post‐separated managed  lanes. Neither  treatment  is  compatible with  the  speed differentials 
between  the managed  lanes  and  GP  freeway  lanes,  which  poses  a  challenge  for  motorists  operating  in  both 
environments. Even so, these “barrier‐lite” type of treatments do have the advantage of being more accessible for 
use by emergency and maintenance vehicles. The comparison of the expert panel with the literature resulted in the 
following conclusions regarding operational safety of managed lanes: 

In cases of restricted right‐of‐way, buffers and posts are preferable to barriers. 
Concrete barriers should not be considered for single‐lane facilities unless a barrier‐to‐barrier clear width of at 

least 18 ft [5.5m] can be provided. 
The expert panel strongly discouraged the use of concrete barriers without grade‐separated, fly‐over 

connections; weaving sections introduce the possibility of drivers striking the end of the barrier at high 
speeds. 

The Panel generally found posts to be the least favorable type of delineation, but could be useful as a transition 
to barrier‐separated facility. 

HOV LANE SAFETY: BEFORE AND AFTER (2007) 
[Contiguous  HOV  Lane  Safety:  A  Before  and  After  Comparison  of  Accident  Rates,  Conference  Paper,  Carol  Pearce  and  
David  Stanek,  July  2007]  

This paper points out that research studies associated with buffer‐ and barrier‐separated HOV lanes found crashes to 
be  concentrated  at  the  ingress/egress  locations.  The  paper  focused  on  safety  and  crash  rates  associated  with 
concurrent,  contiguous  operations  before  and  after  installation.  Two  freeway  corridors, HOV  lanes  present  and 
operational were evaluated. The evaluation looked at: the location of collisions (e.g., shoulder, left lane of freeway, 
etc.);  collision  type  (e.g.,  sideswipe,  rear  end,  etc.);  maneuver  immediately  preceding  the  collisions  (straight, 
weaving/changing  lanes, etc.); and variations  in  traffic  levels and congestion before and after construction of  the 
facilities. 

Findings and conclusions drawn from the study indicate there was no relationship between the rate of crashes in the 
corridor, where the facilities are located, and the addition of the contiguous, concurrent‐flow HOV lanes. A further 
conclusion was that notable increases in the overall crash rate for the facilities evaluated was related to the level of 
congestion, rather than the evaluation factors cited above. On the other hand, although the increase in crash rates 
after establishment of the HOV facilities was not closely related to  lane operations, the analysis  indicated the 
limits of the HOV lane seemed to affect the level of congestion, which indirectly did affect crash rates. This study 
concludes  that  crash  rates  are  influenced more  by  congestion  than  the  presence  or  non‐presence  of HOV 
facilities. The crash data examined showed no definitive changes in collision type, movement preceding collisions, 
or other operating factors “…that would support the contention that contiguous HOV lanes affect traffic safety.” 
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HOV LANE SAFETY WITHOUT PHYSICAL SEPARATION (2007) 
[Safety  of  High‐Occupancy  Vehicle  Lanes  without  Physical  Separation,  Thomas  F.  Golob,  et  al,  for  Caltrans,  October  
2007]  

This study compared 14 months of crash data for an HOV operation in greater Los Angeles area with similar data for 
six years prior to opening of the HOV lane. The period covered by the examined data was January 1, 1979, through 
August 31, 1986. The lane is not separated from the GP freeway lanes by a physical barrier. The results of this case 
study  revealed  no  adverse  effect  on  safety  conditions  could  logically  be  attributed  to  the  introduction  of  HOV 
operations. The study team found the location and timing of traffic congestion was the best explainer of changes the 
number of crashes and the pattern of crashes. The case study, however, demonstrated that the locations of crashes 
migrated along the corridor as a response to changes in the location congested areas and the creation of bottlenecks 
downstream from the HOV project. This suggests that planning and design of HOV/HOT managed‐lane facilities need 
to take into account potential changes in the travel dynamics of the corridor wherein such facilities are established. 
This particular case study notes that the HOV lane did not degrade safety performance in the corridor, but neither did 
it improve safety performance.  

CONSIDERATIONS FOR CREATING A MANAGED LANE (2007) 
[Considerations  for  High‐Occupancy  Vehicle  (HOV)  to  High‐Occupancy  Toll  (HOT)  Lane  Conversions  Guidebook ,  FHWA,  
Office  of  Operations,  June  2007]  

This report notes that differences in right‐of‐way availability may affect the adopted design standards for a HOT Lane 
(i.e., managed lane) and the method of separating HOT Lane operations from vehicles operating in GP freeway lanes. 
It addresses multiple aspects of the physical design of HOT Lanes and summarizes the various benefits and  issues 
associated with each type: barrier separated, buffer separated, contiguous (i.e., concurrent), and grade separated. 
This report cites three safety considerations when developing the cross‐section for a managed lane: 

Crash attenuation for the exposed barrier ends at the entrance to the facility, 
Transition treatments associated with HOV and GP freeway lanes, and  
Adequate access (ingress/egress) opening lengths. 

The safety concerns highlighted in this report are summarized in Table 2, according to six physical design options to 
obtain separation. All, except the Non‐Separated Shoulder,  include a parallel emergency area for disabled vehicles 
and enforcement. 

Ultimately, managing  vehicle movements between HOV/HOT managed  lanes  facilities  and GP  freeway  lanes will 
determine  the  effectiveness  and  safety of managed  lanes.  The  facilities must be well‐designed  to  accommodate 
ingress and egress, while avoiding unnecessary bottlenecking, violations, and unsafe weaving movements in the GP 
freeway lanes. The cross‐section design (lane and facility geometry) is a critical prerequisite to attaining safety goals, 
while achieving the desire LOS. 

 

Table 2 │ Comparison of Benefits and issues by HOT Lane Separation Type 
HOT Lane Separation Type Benefits  Issues

Concrete Barrier  Safety for General Purpose Lanes 

 Users feel confined
 Limitations on access critical with 
occurrence of an incident 
disrupting traffic flow 

Flexible Delineators (Pylons)  Unlimited ingress/egress 

 Motorists able to drive through 
delineators 

 Possible hazard for other vehicles 
from flying delineator 

Buffer  Motorists have a way out   Motorists cutting in and out of 
the buffer‐defined facility 

Non‐Buffer (Painted Stripe)  Motorists have a way out 
 Safety and enforcement issues 
associated with free flow in and 
out of the facility 

Non‐Separated Shoulder  Provides improved capacity 
without an dedicated new lane 

 Confusion of lane use can occur
 Lack of emergency pull‐outs for 
disabled vehicles 

Grade Separation  Safest, due to exclusive use and 
limited access 

 Users feel confined
 Expensive 

 

Signage is cited as “a major element in HOT [lane] operations and management.” Inadequate signage and the location 
of  such  signage, both upstream and downstream of  the access  locations,  is critical  to motorists making a  timely, 
informed travel decision. Inadequate signage can compromise facility and vehicle safety; therefore, signage must be 
such that motorists in the managed lanes and general purpose lanes understand which message should be followed. 
That  is  to say, motorists must be able to understand the message  intended  for their  lane, but, also, they need  to 
understand the message for the other lanes. This means signage must be located sufficiently in advance of the need 
to maneuver to permit motorists adequate opportunity to process and execute the directions obtained from the sign. 

The report notes that inadequacy of enforcement signage can contribute to hazardous operation conditions, especially 
associated with the practice of “lane diving” or lane shifting/weaving, whereby motorists move freely between lanes 
of a non‐barrier separated facility and GP freeway lanes. In fact, it states “One of the biggest challenges facing HOT 
lane planning and operations is and will continue to be enforcement.” A major lesson gleaned during this study is that 
manual enforcement can be an effective means of controlling access to HOT lanes; even so, it is virtually impossible 
to  assure 100%  enforcement.  Enforcement  is  especially  critical  relative  to non‐barrier‐separated managed  lanes, 
which would have multiple, even infinite, access locations. The report notes that expansion from a HOT lane to a HOT 
lanes network will stretch manual enforcement capabilities even further and diminish its effectiveness as a deterrent 
to violations, which creates the potential for a less safe operating environment. 

HOT LANE BUFFER AND MID‐POINT ACCESS (2006) 
[HOT  Lane  Buffer  and  Mid‐Point  Access  Design  Review  Report ,  Washington  State  Department  of  Transportation,  Oct  
2006]  

This Washington Department of Transportation (WSDOT) report provides an overview of buffer and mid‐point access 
designs for HOT lanes operating concurrently with GP freeway lanes. Three design recommendations (cited below) 
emerged from the literature review and studies supporting this report: 

A preferred buffer width between a HOT lane and an adjacent GP freeway lane of 4 feet, with a minimum 
recommended width of 2 feet, if it is not feasible to provide a 4‐foot buffer.  
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A continuous inside shoulder of 14 feet for enforcement and to serve as a breakdown lane, with a minimum 2‐
foot inside shoulder width recommended to separate the travel lane from any barrier, if the ideal width is 
not feasible. 

Mid‐point access location openings of 1,000 feet per lane change; with a minimum length of 500 feet. For a 
combined access (allowing both ingress and egress), the length of the access point should be at least 1,000 
feet (twice the minimum acceptable lane change distance of 500 feet). 

The report addresses safety issues and concerns associated with HOT lanes. The first notable conclusion presented 
states little research or experience is available to permit conclusive statements regarding safety and the buffer width 
between the HOT lane and GP freeway lanes. It does note that evidence suggests buffers greater than four feet tend 
to collect debris. Also, the literature review indicates a concern that some drivers may try to use wider buffers as a 
breakdown  lane, which would present particularly hazardous conditions with high speed traffic operating on both 
sides of the buffer. A buffer width minimum of two feet is cited from the FHWA Guide for HOT Lane Development. 

The  report notes  that a  recent  report produced by  the Texas Transportation  Institute  (TTI)  indicates no definitive 
conclusions can be reached relative to the safety of concurrent flow, buffer‐separated HOT  lane facilities.38 The TTI 
review of previous studies revealed there is conflicting evidence regarding the safety of buffer‐separated HOV lanes. 
However, TTI notes there seems to be anecdotal evidence that injury crash rates have increased, where such facilities 
have been installed in Dallas, TX. Nevertheless, the TTI report indicates this increase likely resulted from the speed 
differential between the HOV lanes and GP freeway lanes. 

The  report  cites a  study  in Orange County, CA, addressing  the advantages and disadvantages of a  continuous, 
concurrent  facilities  and  buffer‐separated,  concurrent  facilities  with  controls  on  access.  Table 3  cites  the 
safety‐related issues and concerns raised as a result of this study.39  

The  ideal access design would separate  ingress and egress  locations;  this would eliminate potential conflicts 
between vehicle entering  the  facility and vehicles exiting  the  facility.  In addition, an auxiliary  lane would be 
provided between HOV/HOT managed‐lane facilities and GP freeway lanes to permit motorists to accelerate or 
decelerate, as appropriate. An added feature might be a shoulder area immediately downstream of the access 
location to permit enforcement officers a station for observing and monitoring use of the HOV/HOT managed 
lanes. In the case of right‐of‐way constraints, the ingress/egress location may be combined and the auxiliary lane 
excluded. This, however, would require sufficient length to accommodate safe weaving of vehicles entering and 
departing  the  facility.  If  no  barrier  is  installed,  the minimum  restriction  on  vehicle  transitions  between  the 
HOV/HOT managed lane facilities would be a double white stripe, which would change to a permissive dashed 
white stripe. That being said, this report notes:  

                                                            
38  Crash Data Identify Safety Issues for High‐Occupancy Vehicle Lanes in Selected Texas Corridors, Texas Transportation Institute, 2004. Project Summary Report 

04434S. 

Table 3 │ Issues and Concerns Associated with Unlimited‐ and Limited‐Access Facilities 
Issue/Concern Unlimited Access  Buffer‐Separated Limited Access

Safety  No systematic impact on crash rate 
 Traffic queued in general‐purpose 
lane can maneuver into HOV lane 
unexpectedly 

 Potential for unexpected access of 
HOV lane creates perception of 
hazardous operating condition 

 No systematic impact on crash rate
 Concentrates merging and weaving at 
designated access (ingress/egress) 
locations 

 Reduces merging between access 
locations 

 Impacts are location‐specific 
Isolation form Congestion 
and Incidents in General 
Purpose Lanes 

 HOV volumes can spike at 
congestion hot spots due to HOV 
traffic shifts into HOV lanes 

 Minimizes impact to HOV lane 
operations resulting from traffic 
disrupting incidents and congestion in 
general‐purpose lanes 

 HOV lane traffic can be enhanced and 
operating environment can be 
increased with addition of left‐side 
shoulder and direct access ramps  

Impact on General Purpose 
Traffic 

 Weaving (ingress/egress) actions 
are distributed over the length of 
the facility/corridor 

 Concentration of weaving at 
inappropriate locations or 
inadequate weave distance 
exacerbates bottlenecks 

 Weaving can be concentrated where 
adequate capacity exists 

 Limited direct access locations 
reduces weaving associated with 
access (ingress/egress) of HOV lane  

Driver Expectancy (Regional 
Consistency) 

 HOV facility operation is similar to 
general purpose lanes 

 Isolated buffer and access treatments 
may be appropriate when a facility 
does not connect with other HOV 
facilities 

 Buffer and access treatments should 
be consistent with adjacent facilities 

Compatibility with HOV and 
Potential Transit Operations 

 Most appropriate when HOV lane is 
used for general purpose travel in 
non‐peak periods 

 Buffer treatment may be desired in 
anticipation of future HOT Lane or Bus 
Rapid Transit (BRT) operations 

 Direct access can be provided to 
further reduce vehicle weaving 

 

 

Extensive research designed to definitively identify the impacts of the different designs does not exist, 
particularly regarding access design where physical constraints often determine  the  type of access 
(combined, vs. separate, whether a weave lane is provided, etc.). In existing facilities, every effort is 
made to adequately balance the desire for high levels of service in the managed lanes with providing 
safe and efficient access and separation options. 

This report brings out another  important aspect of HOV/HOT managed  lane operations: mid‐point or  intermediate 
access. It should be noted that this concept is not being contemplated for the HOV/HOT managed lanes facility in the 
Spine Corridor. A common design of an intermediate access location allows ingress and egress by changing the buffer 
striping only, in the case of a buffer‐separated facility. Prohibitive, solid striping changes to permitted, dashed striping 
to allow a lane change. Vehicles then may enter or leave within this zone, merging essentially within an auxiliary lane. 

39  Orange County HOV Lane Operations Policy Study, Orange County Transportation Authority, 2002, Page 40.   
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A barrier‐separated HOV/HOT managed‐lane facility also can have an intermediate access location(s) with breaks in 
the barrier to permit the transit of vehicles into and out of the HOV/HOT facility.  

MANAGED‐LANE FACILITY PERFORMANCE (2005) 
[Monitoring  and  Evaluating  Managed  Lane  Facil ity  Performance ,  Technical  Report,  Texas  Transportation   Institute,  for  
TxDOT,  FHWA/TX‐06/0‐4160‐23,  November  2005]  

This  Technical  Report  was  prepared  to  provide  information  relating  to  the  best  performance  monitoring  and 
evaluation practices  and principles  explicitly  employed with  regard  to managed‐lane  facilities,  specifically,  in  the 
context of this report, value‐priced and HOT. Although the focus of this report is on performance, some information 
is  provided  about  safety  and  evaluating  the  safety  of  various managed‐lane  treatments.  Ultimately,  the  report 
concludes  that,  in  general,  the  creation  of  passenger‐focused, managed‐lane  facilities  has  the  primary  intent  of 
increasing person throughput. Safety is addressed as a secondary interest and then primarily to “confirm no adverse 
impacts from implementation of the managed‐lane facility.” It is noted that crashes associated with managed lanes 
occur infrequently; therefore, a lengthy evaluation period is necessary to acquire a reasonable dataset for analysis. 
The implication here being that the facilities have not been the objects of adequate attention nor time commitments 
required to compile a useful body of knowledge to evaluate safety effects. 

Similarly, although, HOV  facilities have a more extensive history of performance monitoring and evaluation, these 
facilities also are implemented with the primary purpose of increasing person throughput. Safety and environmental 
concerns (e.g., air quality) typically are secondary interests, although some HOV projects have been implemented to 
achieve safety goals and objectives. In contrast, the report notes that freight‐focused managed‐lane facilities often 
are undertaken with a primary interest in improving safety and achieving benefits with respect to preserving pavement 
infrastructure. Thus, while this is an extensive dissertation that presents lengthy discussion of evaluation methods, 
such as goals, objectives, and performance measures, relating to managed lanes, it does not represent a significant 
contribution to the subject of safety.  

MANAGED LANES PRIMER (2005) 
[Managed  Lanes,  A  Primer,  Federal  Highway  Administration,  FHWA‐HOP‐05‐031]  

This Primer was prepared to provide local transportation officials with information about managed lanes as a mobility 
strategy.  It provides a definition of managed  lanes, presents managed  lanes  success  stories,  identifies  issues and 
challenges unique  to  this  type of project, and examines  the  future of managed  lanes as a  transportation mobility 
solution. First off, the Primer couches the issues of transportation capacity by pointing out the vehicle miles traveled 
nationally  increased 70 percent  from 1985 t0 2005, but highway capacity grew by only 0.3 percent.  In addition to 
various  constraining  factors,  like  increased  costs,  right‐of‐way  constraints,  environmental  concerns,  and  societal 
impacts, the Primer notes that many transportation agencies  “…are 
grappling with a serious transportation funding crisis.” 

Managed  lanes  is one approach to make more effective and  efficient 
use  of  existing  highway  capacity.  This  is  accomplished  by  engaging 
in three primary actions: pricing (i.e., tolling and value pricing),  vehicle 
eligibility (e.g., minimum occupancy), and access control (i.e., 
limitations  on  entry  to manage  congestion  and  operational 
conditions). These actions are implemented to regulate traffic  flow  in 
essentially a “freeway within a freeway.” Travel activity on the managed lanes is managed to respond to growth of 
traffic in the corridor and changing demand; this is a continuously active practice to optimize operational conditions 
to achieve and maintain “free‐flow” speeds. This requires careful considerations of project goals and evaluation of the 
unique characteristics of the corridors where facilities are planned. 

Developing,  implementing, and operating managed  lanes has proven effective  for mobility  improvement  in many 
communities in the U.S. and around the world. Nevertheless, there a number of critical issues that have come to light, 
including: 

access design [an safety], 
driver information and signing, 
enforcement, 
revenue generation and equity, 
legislative authority, 
new institutional arrangements, 
analysis techniques and demand forecasting models, 
design flexibility, 
integrated transportation opportunities, and 
technology. 

Significant for the issues and concerns voiced relative to the Spine Corridor: 

Access design impacts operational conditions and affects the ability to manage lanes through modifications to 
operating strategies. 

The number and spacing of access points increases the complexity of operations and makes enforcement more 
challenging. 

Spacing of access points, particularly relative to freeway on‐ and off‐ramps, affects the length of weave/merge 
sections with the potential to impact the safety and operating conditions of the managed lanes and the GP 
freeway lanes. 

Combinations of pricing, vehicle eligibility, and/or access location, such as would be associated with a HOV/HOT 
lanes facility, requires information be communicated to motorists in a clear, concise manner, while avoiding 
information overload. Motorists must process standard and special (i.e., managed lane‐specific) directional 
and informational signs quickly and efficiently to be able to operate vehicles in a safe manner. Motorists 
unfamiliar with the corridor may need to make quick decision on whether or 

Not to use the facility, which can be particularly challenging and impact safe operations of the managed lanes 
and the GP freeway lanes. 

Complex operating strategies involving vehicle eligibility, vehicle occupancy, and pricing makes enforcement 
more challenging. 

OPERATIONS CONCERNS AND MITIGATION MEASURES (2005) 
[12th   International  HOV  Systems  Conference:  Conference  Proceedings,  Breakout  Session  –  Operation  Updates,  FHWA,  
Apri l  2005] 

A study presented relating to HOV facility use during an Operation Pilot Project sponsored by WSDOT indicated 
there was considerable excess capacity in the HOV lanes in evening periods. The question of allowing SOVs to 
operate in the lanes during these periods revealed potential safety concerns, but also revealed a key advantage 
of non‐barrier HOV facilities that allow easy and convenient access by all vehicles in the travel corridor. Specific 
roadway improvements, such as ground‐in, rumble‐strips and profiled edge striping, were implemented. 

A study presented regarding Houston HOV facilities documented crashes on HOV lanes and the characteristics of 
those crashes. The study also included an attempt to compare the safety of HOV land with non‐HOV GP freeway 
lanes. It was found that crashes in the HOV lanes typically peaked during the congested periods and peaked more 
than the GP freeway lanes. Not too surprising, single vehicle crashes accounted for 30 percent of crashes in HOV 
lanes, but only 24 percent on GP freeway  lanes. This  likely could be due to the fact that HOV  lanes support a 
single  lane  of  traffic, minimizing  the  opportunities  for multi‐vehicle  crashes.  Also,  not  surprising,  speeding 

Managed lanes are defined as a 
set of lanes where operational 

strategies are proactively 
implemented and managed in 

response to changing conditions.
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accounted for over 50 percent of crashes on both the HOV (53%) and GP freeway lanes (56%). The slightly higher 
percentage for the GP freeway  lanes  likely  is related to more opportunities to collide with other vehicles  in a 
congested stream of mixed traffic. Another finding likely to be associated with the single line of traffic in the HOV 
lanes, following too close accounted for a greater percentage of crashes on HOV lanes (5%) compared to the GP 
freeway lanes (3%). 

Findings presented from the Houston study included the tentative conclusion that HOV lanes are safe relative to 
GP freeway lanes. But, the presenter also notes that there “…appears to be a safety trade‐off between barrier 
facilities and  concurrent  flow  lanes.” Future  research was necessary  to determine  the characteristics of  this 
trade‐off and how the two types of facilities affect different groups of drivers. 

CRASH OCCURRENCE IN BARRIER‐SEPARATED HOV/HOT FACILITIES (2005) 
[Crash  Data   Identify  Safety   Issues  for  High‐Occupancy  Vehicle  Lanes   in  Selected  Texas  Corridors ,  Project  0‐4434:  Safety  
Evaluation  of  HOV  Lane  Design  Elements,  Texas  Transportation   Institute  (TTI),  March  2005]  

The objective of this study was to gain greater understanding of “…safety issues associated with HOV lanes, particularly 
buffer‐separated concurrent flow HOV lanes.” Although the study principally was looking at options associated with 
moveable barriers, the conclusions shed some light on the safety performance of fixed‐barrier facilities. The report 
states available  studies  indicate  safety performance of buffer‐ and barrier‐separated,  concurrent‐flow  facilities  is 
similar to other types of HOV  lane  facilities  (e.g., concurrent, contiguous, concurrent‐flow projects).  It generally  is 
recognized that crashes in separated facilities do not disrupt operations of the GP freeway lanes (discounting “rubber 
necking,” of course) and vice versa. Preparers of this report note there are two primary concerns often raised relative 
to separated HOV/HOT facilities: (1) the speed differential created between the separated facilities and GP freeway 
lanes, and (2) the inability of vehicles operating within the facility to maneuver around or avoid traffic interrupting 
incident. 

This study relied on a before‐and‐after focus to  identify the change  in crash rates subsequent to establishment of 
buffer‐separated HOV lanes in the IH‐35E North and IH‐635 corridors in Dallas, TX. The study team found the crash 
rate increased 56 percent in the IH‐35E North corridor and 41 percent in the IH‐635 corridor. Three key findings were 
identified:  (1) the  injury  crash  rate  increased;  (2) crashes  primarily  occurred  within  the  HOV  facility  and  the 
immediately adjacent GP  freeway  lanes; and  (3) the  increase  in crashes  likely resulted  from  the speed differential 
between the HOV lane and GP freeway lane. The speed differential results from congestion in the GP freeway lanes 
slowing the operating speed compared to faster traffic in the HOV lane. 

The speed differential creates problems for motorists exiting the HOV lane, as there few gaps available in the adjacent, 
congested GP freeway lane and other lanes. The study team also found that most of the crashes associated with the 
buffer‐separated HOV facility with intermediate access locations occurred at or near the ingress and egress locations. 
The team also indicated that, due to the speed differential, it would be advisable to identify and implement actions 
that would  reduce  speeds at  the  ingress and egress  locations,  specifically on  the HOV  lane. The  report provides 
recommend cross‐sections for future HOV projects that were developed in a prior study, Guidance for Future Design 
of Freeways with High‐Occupancy Vehicle  (HOV)  Lanes Based on an Analysis of Crash Data  from Dallas, which  is 
summarized below (Figure 5). 

 
 
 
 
 
 

Figure 8 │ Buffer‐Separated, Concurrent Flow HOV Lanes Desirable/Minimum) 

 

The study team believes the recommended cross‐sections will aid in preventing the type of crashes noted during the 
analysis. A specific recommendation addresses the need for space to bypass a slowing, stalled, or disabled vehicle in 
the HOV lane: 

The minimum cross‐section provides enough room for two 8‐foot‐wide vehicles to be in the HOV 
lane area (inside shoulder, HOV lane, and painted buffer) of the freeway without encroaching on 
the general‐purpose lanes. 
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ISSUES AND OPTIONS FOR ENFORCEMENT (2004) 
[HOV  Lanes:   Issues  and  Options  for  Enforcement,  Final  Report  552,  ADOT,  June  2004]  

This report, citing a Minnesota Department of Transportation (MinnDOT) study, indicates the rate of traffic incidents 
(i.e., crashes) associated with buffer‐separated HOV lanes is roughly twice that of barrier‐separated HOV lanes. The 
cited study  indicates two to three  incidents per million miles of travel for the buffer‐separated facility versus 1.4 
incidents  for  the barrier‐separated  facility.40 That being said,  the  report also notes  that barrier‐separated  facilities 
“…are used less often, and for shorter distances.” Also, barriers limit entrance, particularly exit, which is a discouraging 
aspect for commuters when exits are not convenient to their desired destination. The remainder of this study focuses 
on enforcement conditions and designs and procedures for enforcement. 

Key Findings 

No technology exists that can fully automate HOV occupancy enforcement, because no technology exists that 
can see through metal vehicles and pick out the people inside. 

Of the factors that limit the ability to see inside a vehicle, the most pernicious is window tinting, because of the 
threat it poses to law enforcement. Opaque auto glass tinting can hide not only a weapon, but also the 
person reaching for it. 

Adequate enforcement requires extensive space in the median. In many instances it is not feasible to provide 
this space. 

Current statutes that require officers to have vehicles pull over to the right are inappropriate for HOV 
enforcement. 

GUIDANCE FOR FUTURE HOV FACILITY DESIGN (2004) 
[Guidance  for  Future  Design  of  Freeways  with  High‐Occupancy  Vehicle  (HOV)  Lanes  Based  on  an  Analysis  of  Crash  Data  
from  Dallas,  Texas,  Texas  Transportation   Institute  for  TxDOT  and  FHWA,  FHWA/TX‐05/0‐4434‐P1,  May  2004]  

This report, based on crash data, has been created to provide guidance for future design of HOV facilities on freeways. 
The IH‐635 facility in Dallas is highly congested and used frequently for short trips within the urban area. This travel 
characteristic  results  in excessive weaving associated with entry and exit of  the HOV  facility, and  the presence of 
numerous  freeway  on/off  ramps  contributes  to  the weaving  activity.  The  heavily  congested  conditions makes  it 
difficult  for motorists  to  find  gaps  in  the GP  freeway  lane  adjacent  the  HOV  lane  to  exit  the  facility.  Also,  the 
continuous, contiguous, concurrent‐flow, barrier‐free HOV lane is difficult to enter, as motorists must weave to the 
lane  then  quickly  accelerate  up  to  the higher  speed of  the  less  congested  facility.  In  both  situations,  the  speed 
differential appears to be a primary factor affecting crash occurrence. 

This  report  suggests  six  specific  corridor  characteristics  to  be  utilized  as  guidance  for  choosing  to  implement  a 
buffer‐ or barrier‐separated, concurrent‐flow HOV lane, specifically: 

Radial corridor, 
Long distance trips, 
Minimum cross‐section can be used for interim installations, 
Minimum cross‐section can be used across a narrow bridge structure or around columns, 
Good freeway ramp spacing that meets or exceeds current AASHTO guidelines, and 
Opportunity for enforcement locations. 

The cross‐sections developed as a result of this TTI study for TxDOT were incorporated into a subsequent TTI study, 
Crash Data Identify Safety Issues for High‐Occupancy Vehicle Lanes in Selected Texas Corridors, as summarized earlier 
(refer  to Figure 3). The  study  team explains  the  functioning/operation of  the  recommended  cross‐sections  in  the 
following manner. The desirable cross‐section with inside 10‐foot shoulder, HOV lane, and painted buffer enables two 

                                                            
40  Cambridge Systematics with URS, Inc. Twin Cities HOV Study Final Report. (Minnesota Dept. of Transportation; February 2002), 5‐4. 

8‐foot‐wide vehicles to operate safely within the HOV facility, as may be required, without encroaching on the GP 
freeway  lanes.   This cross‐section provides sufficient space  for an entering vehicles  to accelerate, while allow any 
upstream, oncoming  vehicles  to bypass on  the  inside  shoulder,  if necessary.  The wide  shoulder of  the desirable 
cross‐section would enable motorists to better accommodate the speed differential between the HOV lane and the 
GP freeway lanes. Exiting vehicles could slow or even stop, if necessary, to take advantage of gaps in the GP freeway 
lanes; the shoulder, in this case, would provide sufficient space for another HOV vehicle to pass. The cross‐sections, 
in  effect,  support  the  need  for  acceleration  and  deceleration,  as  required,  to  accommodate  ingress  and  egress, 
respectively. 

The  report  notes  there  are  two  additional  design/operational  treatments  to  consider  in  addition  to  the  overall 
cross‐section. 

Endpoint/Terminus of HOV Facility 
Terminating the HOV/HOT facility in an area of congestion is not recommended. 
Provide, as may be possible or feasible, a dedicated travel lane at the facility terminus and any intermediate 

egress location to assure ample time for vehicles exiting the facility to transition into the mixed flow of 
the GP freeway lanes. 

Ingress/Egress Functions 
Direct connector ramps are desirable for entering or exiting the HOV/HOT facility rather than weaving 

through the GP freeway lanes. 
Allow at least 800 feet for any weaving maneuvers to enter and exit the HOV/HOT facility. 
Maximize the distance between ingress/egress locations and the nearest on/off ramps of the freeway to 

accommodate weaving vehicles. 
Merge areas for ingress/egress locations should be 1,300 to 1,500 feet in length. 
Traffic volumes should be used as the guide for merge area lengths. 
Refrain from locating ingress/egress points on horizontal or vertical curve, but, if necessary, account for 

speed differentials when evaluating needed sight distance. 
The preferred location for facility ingress is after an exit ramp to preclude motorists diving toward the HOV 

lane soon after entering the freeway stream; similarly, egress locations should not immediately precede 
a freeway exit. 

HOV PLANNING, DESIGN, AND OPERATIONS GUIDELINES (2003) 
[High‐Occupancy  Vehicle  Guidelines  for  Planning,  Design,  and  Operations,  Caltrans  Department  of  Transportation  
Division  of  Traff ic  Operations,  August  2003]  

This  document  addresses  barrier‐separated, buffer‐separated,  and  contiguous HOV  facilities,  all based  on  a 
concurrent‐flow operation. Barrier‐separated facilities are divided into two‐way, barrier‐separated HOV facilities 
and one‐way, reversible barrier‐separated HOV Facilities (the latter has not been identified as an option under 
consideration  for  The  Spine  Corridor).  The  report  describes  barrier‐separated  HOV  facilities  as  having  the 
following advantages: easy to enforce, easy to manage incidents, no interference from mixed‐flow GP freeway 
lanes, low violation rate, and high level of driver comfort. The three cross‐sections are shown in Figure 6.  
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Figure 9 │ Alternative Cross‐Sections for HOV Facilities 

 

 

Traffic operating on a buffer‐separated HOV facility is segregated from GP freeway lanes by a buffer generally 1.2m 
wide or less (nominal 4 feet). Wider buffers are not desirable, as they may be perceived by motorists as refuge areas, 
which can result in hazardous driving conditions for traffic in both the HOV and GP freeway lanes. The typical section 
shown  in Figure 4  includes a 3m‐wide  shoulder  (nominal 10 feet)  to  the  left  (median  side) of  the HOV  lane. The 
Caltrans report notes that buffer‐separated HOV facilities generally provide motorists with better LOS compared to 
contiguous HOV  facilities. The  separation provides higher driver  comfort and extra margin of  safety by providing 
additional area for maneuvering, and it lessens potential impacts deriving from incidents occurring on the adjacent 
GP freeway lanes. 

Caltrans notes that contiguous HOV facilities normally are associated with short duration, high‐volume, peak commute 
travel demand. These facilities do not offer any separation, aside from a delineating pavement striping, from traffic 
on contiguous GP freeway lanes, primarily due to limited right‐of‐way. Users of the HOV lane are free to enter and 
exit  the  lane  throughout  the  length of  the  facility. No design details or  special  accommodations  are  required  to 
facilitate ingress/egress, except for pavement striping and signage at the beginning and end of the HOV facilities. A 
typical cross‐section for a contiguous HOV facility operating concurrently with GP freeway lanes is shown in Figure 4.  

The Caltrans report indicates that direct connector ramps are appropriate to facilitate seamless freeway‐to‐freeway 
movements. A decision to pursue this operational solution would depend on: 

Peak‐hour volumes on the HOV lanes, 
Available right‐of‐way along the freeway and within the interchange area, 
Need to alleviate congestion bottlenecks resulting from HOV lane egress and weaving movements across 

mixed‐flow traffic, 
Various issues associated with LOS and travel‐time savings, and 
Safety compared to merging requirements, as vehicles exit the HOV lanes into mixed traffic of the GP freeway 

lanes. 
Emphasis appears to be on operational issues and funding, as there is little information available regarding the safety 
benefits of direct connectors versus at‐grade transitions. 

General  guidance  regarding  signage  and markings  associated with HOV  facilities  states  “much of HOV  signs  and 
markings relate to enhancing safety for the motorists.” Specific guidance is provide regarding signage associated with 
HOV facilities: 

Signage is necessary to alert drivers of differential speeds between the HOV lanes and adjacent GP freeway 
lanes. 

Signage needs to make clear that passing opportunities are constrained and discourage frequent weaving and 
merging across the delineating striping or buffer zone to pass slower vehicles. 

Signage and markings must be carefully considered to assure not only the typical commuter but also the 
occasional user can effectively operate on the HOV facility. 

Extensive guidance is provided regarding the information, positioning, and maintenance of signage and markings for 
various type of HOV facilities. 

Enforcement  raises  numerous  issues  when  considering  the  type  of  HOV  facility.  While  a  paved  median  and 
enforcement area  is the preferred option of new HOV facilities, right‐of‐way  limitations can stifle efforts to create 
such areas to support operations of existing HOV facilities. The lack of inside shoulders can have an adverse impact on 
safety  and  overall  freeway  operations.  Enforcement,  the  degree  to which  there will  be  enforcement,  and  safe 
implementation of the adopted enforcement level also must be a consideration in the design and operation of HOV 
facilities. The single‐stripe barrier creates separation, but this type of treatment may limit enforcement capabilities, 
due to a requirement  for the violator  to exit the HOV  lane  into mixed  traffic of the GP  freeway  lanes. The wider, 
painted buffer presents a similar challenge, and it is crucial that the buffer be no wider than 1.2m (nominal 4‐feet) to 
prevent the illusion it is a safe place to stop. 

A physical enforcement action requires the violator and enforcement official to exit a single‐stripe or buffered HOV 
lane,  the  two vehicles must weave across  the GP  freeway  lanes, across congested, mixed‐flow  traffic  to  the  right 
shoulder of the freeway. This not only poses safety risks to the two vehicles and traffic in the mixed‐flow GP freeway 
lanes, but  it  is  likely to result  in congestion. The potential for congestion,  in and of  itself, creates safety  issues for 
missed‐flow traffic traveling at high speeds. Therefore, the potential impacts of enforcement must be weighed against 
the  benefits  to  be  attained  in  the  operations  of  the  HOV  facility.  Physically‐separated  HOV  lanes with  a  fixed, 
permanent barrier requires additional areas to assure safe operation of the HOV facility, safe enforcement activities, 
and accommodations for emergency vehicles, as necessary. The cross‐sections shown in Figure 4 incorporate nominal 

Note 2: Requires enforcement 
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10‐foot shoulders complementing the HOV lane, which can minimally support enforcement needs. The Caltrans report 
states “The optimum design is the availability of adequate enforcement areas in the median. Where existing facilities 
do  not  have  these  enforcement  areas  or  new  facilities  are  not  designed  with  them,  it  can  be  expected  that 
enforcement on the facility will be challenging.” 

INTERIM MANUAL FOR MANAGED LANES (2003) 
[ Interim  Manual  for  Managed  Lanes,  Texas  Transportation   Institute  for  TxDOT,  Report  4160‐14  (FHWA/TX‐04/4160‐14),  
October,  2003]  

This  research  project was  undertaken  to  (1) investigate  the  complex  and  interrelated  issues  associated with  the 
operation of managed lanes using various operating strategies and (2) develop a Managed Lanes Manual for the Texas 
Department  of  Transportation  (TxDOT).  The  project  represents  three  years  of  research  to  aid  TxDOT  in making 
informed planning, design, and operational decisions regarding managed lanes. The research examined a variety of 
techniques and measures for expediting traffic flow, including: 

Separated Two‐Way HOV Lanes, 
Concurrent Flow HOV Lanes, 
Contraflow HOV Lanes, 
Value‐Priced Lanes and High‐Occupancy Toll (HOT) Lanes, 
Exclusive Busways, 
Exclusive Truck Lanes, 
Separation/Bypass Lanes, 
Lane Restrictions, and 
Dual Facilities (Inner roadway for light trucks/cars; Outer roadway for all vehicles – for trucks/buses/cars). 

 

The report notes that “the characteristics that matter most to the driver are speed of travel, safety, comfort, and 
convenience.” Although,  little  information  is provided regarding the safety of any of the  investigated facility types, 
and  no  safety  information  is  provided  relative  to  the  design  criteria  for  a managed  lane  facility.  Nevertheless, 
recommendations  are  sometimes  supported with  comments  that  the  specified  criteria  are  needed  “…to  assure 
safety…” without supporting evidence or data analysis. 

The two configurations of interest for the purposes of this research are Concurrent‐Flow HOV lanes and Value‐Priced 
Lanes and High‐Occupancy Toll (HOT) Lanes. 

Concurrent‐Flow, Managed‐Lane Facilities 

This  type of  facility  generally  is not physically  separated  from  the GP  freeway  lanes. Concurrent‐flow HOV  lanes 
generally are located in the median area of highways. Pavement markings commonly are used to delineate these lanes 
from the GP freeway lanes. Restrictions on use during peak periods commonly promotes more expeditious travel by 
eligible  vehicles.  Unlimited  ingress  and  egress  to  the  HOV  lanes  is  a  common  operational  mode,  although 
limited‐access is preferred for these types of facilities from the stand point of enforcement. Restrictions on entry/use 
often are  lifted during off‐peak periods to expanding the capacity of GP freeway  lanes. Key design components of 
concurrent‐flow, managed‐lane facilities are outlined below: 

Desirable inside shoulder widths contiguous with the median barrier is 10 to 14 ft (3.0 to 4.2 m) for enforcement 
purposes, but can be less depending on other project constraints (e.g., right‐of‐way, electronic 
enforcement). 

                                                            
41  It should be noted that hybrid versions of buffer‐separated facilities, as described above, have been developed using flexible, reflective posts attached to the 

pavement or less permanent pylons; however, this type of treatment does not ensure exclusivity of the facility. 

A concurrent‐flow, managed‐lane should adhere to the design standards of the GP freeway lanes, which 
generally are 12‐foot (3.6 m) travel lanes. 

The desirable buffer width is 4‐ft (1.2m); buffers between 4 ft (1.2 m) and 8 ft (2.4 m) should be avoided 
between the concurrent‐flow, managed‐lane and adjacent GP freeway lane, as this range may encourage 
unsafe use of the shoulder as a breakdown or emergency stopping area. 

The desirable cross‐section for a two‐way, concurrent‐flow, managed lane includes median barrier, a shoulder 
(or lateral clearance), managed lanes, and painted stripe or painted buffer to separate the managed lane 
from the GP freeway lane creating a general design envelope of 54‐ to 62‐ft (16.3 to 18.8 m). Reducing the 
design envelope to as narrow as 34‐ft (10.3 m) may be justified under special circumstances, such a 
reduction could adversely impact the safe and efficient operation of a facility. 

Three different design scheme for concurrent‐flow, managed‐lanes are shown in Figure 7. 

Exclusive Two‐Way Managed Lane Facilities 

Exclusive two‐way, managed‐lane facilities, or limited‐access facilities, are physically separated from the GP freeway 
lanes,  usually  by  concrete  barriers.  41  As  this  type  of  facility  generally  is  developed  to  permit  the  imposition  of 
value‐pricing or tolls, exclusive two‐way managed‐lane facilities generally remain exclusive throughout most of the 
day. This type of facility is controlled by limiting access to the beginning and ending of the lanes, although, sometimes, 
intermediate access points. Intermediate access points permit value‐pricing for individual segments and allows access 
to locations along the route of the facility. The facilities may include direct ramps to overcrossing arterial roadway and 
other  exclusive  ingress  and  egress  treatments,  e.g.,  connector  ramps  from  intersecting  highways.  Key  design 
components of two‐way, limited‐access, managed‐lane facilities are outlined below: 

A 2‐ to 4‐ft (0.6 to 1.2 m) lateral clearance should be provided adjacent to the median barrier. As a minimum, a 
shared median shoulder 10‐ft (3.0M) wide would be necessary; however, this treatment would only be 
applicable for two‐way ramps, short sections of roadway, low‐volume segments of the facility, or other 
lower speed conditions. 

Operating lanes should be adhere to the design standards of the 12‐foot GP freeway lanes. 
A 2‐ to 4‐ft (0.6 to 1.2 m) lateral clearance should be provided adjacent to the barrier separating the managed 

lane(s) from the adjacent GP freeway lane, and a similar lateral clearance should be provided on the GP 
freeway land side of the barrier. 

The cross‐section for a two‐way, concurrent‐flow, managed lane includes median barrier, an inside shoulder (or 
lateral clearance), managed lanes, an outside shoulder, concrete barrier, and lateral clearance for the 
adjacent GP freeway lane, creating a general design envelope of 38 to 54‐ft (16.3 to 18.8 m). Reducing the 
design envelope may be justified under special circumstances (e.g., right‐of‐way constraints, bridge 
crossing); however, such a reduction could adversely impact the safe and efficient operation of a facility. 

Three different design scheme for concurrent‐flow, managed‐lanes are shown in Figure 8. 

THOUGHTS FROM THE 2002 CALIFORNIA HOV SUMMIT (2002) 
[Respectively:  Jeff  Lindley,  Director,  Office  of  Travel  Management,  FHWA;  Tony  Harris,  Chief  Deputy,  Caltrans;  Chuck  
Fuhs,  Senior  Project  Manager,  Parsons  Brinckerhoff,  Quade  &  Douglas,  October  2002]  

FHWA’s position and policies require that, when communities desire to change HOV facilities, it is necessary that all 
techniques are employed to make the modified facilities a success. At the point a community decides to change HOV 
facilities, there is a federal process to be followed to permit review of any significant changes to the hours of operation 
and occupancy requirements. 
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Figure 10 │ Typical Cross‐Sections Options for Concurrent‐Flow, Managed‐Lane Facilities  

 
 
 
 
 
 
 
 

Source: Interim Manual for Managed Lanes, TxDOT; Adapted from Texas Transportation Institute, Parsons, Brinckerhoff, 
Quade, and Douglas, and Pacific Rim Resources. NCHRP Report 414: HOV Systems Manual. TRB, National Research 
Council, Washington, D.C., 1998. 
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 Figure 11 │ Typical Cross‐Sections Options for Limited‐Access, Managed‐Lane Facilities 
 

 

   

Source: Interim Manual for Managed Lanes, TxDOT; Adapted from Texas Transportation Institute, Parsons, Brinckerhoff, 
Quade, and Douglas, and Pacific Rim Resources. NCHRP Report 414: HOV Systems Manual. TRB, National Research 
Council, Washington, D.C., 1998. 
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The Caltrans representative pointed out that the safe operation of HOV facilities is important, as users need to count 
on reliability for trips. Maintenance of system reliability for users is the best motivator for travelers to use the HOV 
facilities. 

Persons  representing  the  Los  Angeles Metropolitan  Transit  Authority  (MTA)  presented  the  findings  of  research 
performed to determine and understand HOV facilities use in Los Angeles County. An MTA consultant outlined nine 
concerns, one of which addressed  safety. He noted  that  research was  inconclusive, due  to  the  fact  that  crashes 
occurring in the HOV lanes are not always identified as such, resulting in HOV lane crashes being comingled with the 
GP freeway lanes, or free‐flow, lanes. The research team “…found no strong correlation to indicate that carpool lanes 
are unsafe.”  

MOBILITY MEASURES (2001) 
[Chapter  24  –  Mobil ity  Measures,  NYDOT  Highway  Design  Manual,  Revision  32,  May  2001]    

This Manual makes note of  the  following guidance provided  in AASHTO’s Guide  for  the Design of High‐occupancy 
Vehicle  Facilities.  The HOV  facility  design  that  can  be  provided  should  allow  for  safe,  efficient,  and  enforceable 
operation. With respect to enforcement, the Manual states: 

The absence or presence of certain roadway features can adversely affect the enforcement process 
as well as the safety and operational features of the facility. Physical problems may include lack of 
safe  and  easily  accessible  enforcement  areas,  absence  of  vantage  points,  lack  of  physical 
separation, and lack of passing capability for enforcement vehicles. 

Also,  the Manual  discusses  the  admission  of  commercial  vehicles  to  HOV  facilities.  Although  the  potential  for 
improving safety on the GP freeway lanes during peak periods is noted, the Manual also states the geometrics of HOV 
facilities may not be compatible with commercial  truck movements.  In addition,  the weaving of  large commercial 
trucks in the mixed‐traffic of GP freeway lanes may be problematic. In any case, as noted above the intent of HOV 
facilities is to increase person throughput, and trucks do not contribute to this goal. 

Regarding buffer‐delimitation or buffer strips on the pavement to define a restricted area, i.e., HOV lane v. GP freeway 
lane, the width of a narrow buffer should be no greater than 1.2m (nominal 4 feet) or less than 0.3m (nominal 1 foot). 
A wide buffer should not be greater than 4.2m (nominal 14 feet) or less than 3.0m (nominal 10 feet). A narrow buffer 
should not exceed 1.2m and a wide buffer should not be less than 3.0m. Buffer widths within the 1.2m to 3.0m range 
are considered unsafe for drivers to use as a refuge. 

The Manual notes that two‐way, symmetrical, barrier‐separated facilities provide safe operations, as they prevent 
traffic conflicts of HOV lane travel with the GP freeway traffic. It states that, “when dedicated access connections are 
provided, exclusive two‐way flow lanes function as fully controlled lanes within a freeway and are considered the most 
desirable  type  of  HOV  treatment,  albeit  the most  costly  treatment.”  It  is  important  to  point  out,  the Manual 
emphasizes openings for access by emergency vehicles must be provided in the median barrier at reasonable intervals. 
Typical cross‐sections for two‐way, symmetrical, barrier‐separated facilities are shown in Figure 9. 

 
 
 
 
 
 
 
 

Figure 12 │ Typical Cross‐Sections for Barrier Separated Two‐Way Flow HOV Lanes 

 

Ingress  and  egress  is  a  critical  challenge  in  the  efficiency  and  safety of  two‐way,  symmetrical, barrier‐separated 
facilities. The Manual provides the following guidance for accommodating ingress and egress at the facility terminal 
points and at intermediate locations, in included. This guidance is cited below: 

When conditions permit, intermediate ingress and egress should be provided at separate barrier 
opening locations to prevent conflicts between the associated weaves. Egress from the HOV lane 
should always precede ingress to the HOV lane to avoid congestion on the HOV lane. In addition, 
HOV egress should not be considered at the first access point downstream from the origin, and HOV 
ingress  should  not  be  considered  at  the  last  barrier  opening  upstream  from  the  HOV  lane 
termination. Each barrier opening should provide adequate distance for HOVs to weave into or out 
of  the  HOV  lane.  Special  consideration  should  be  given  to  the  acceleration  and  deceleration 
characteristics of  loaded buses, particularly  if access  ramps have significant grades. The weave 
distance  should  be  calculated  in  accordance with  TRB's  Special  Report  209 Highway  Capacity 
Manual. 
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When constraints prevent the installation of separate ingress and egress, they may be provided at 
the same location. If there is enough space available, a weave lane should be provided to allow the 
entering and  leaving  vehicles  to make an orderly  transition  from one  facility  to  the other. The 
opening  length  should generally  range between 300 m and 450 m, as determined by a weave 
analysis in accordance with TRB Special Report 209, Highway Capacity Manual. Shorter distances 
may create a safety hazard by not providing adequate weave distance. Longer distances provide 
so much distance that the weave lane could be used as a passing lane by HOVs. 

Figure 10 shows this graphically depicts the essence of this guidance. 

 

Figure 13 │ At‐Grade Slip Ramps for Barrier‐Separated Two‐Way Flow HOV Lanes 

 

 

Safety  of  operations  associated  with  HOV/HOT  managed‐lane  facilities  generally  includes  accommodations  for 
enforcement. Enforcement opportunities differ, depending on the width of the facility. For two‐way, symmetrical, 

barrier‐separated facilities with an  inside shoulder, an enforcement area can be created by widening one shoulder 
into  the other.  Sufficient distance must be  allocated  to  allow  deceleration/acceleration  of  vehicles  entering  and 
existing  the  enforcement  area.  Two  enforcement  areas  also  can  be  paired.  Figure 11  shows  two  examples  of 
enforcement  areas  for  a  two‐way,  symmetrical,  barrier‐separated  facility.  Buffer‐separated, 
limited‐access/intermediate‐access lanes also may need to accommodate enforcement areas, as ingress and egress 
are facilitated at specified locations. Although it is possible, though not permissible to cross the buffer, these types of 
facilities effectively are barrier‐separated with respect to vehicle operations. 

Figure 14 │ Median Enforcement Area for Medians 6.0 to 9.0 Wide 
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Non‐separated, continuous, contiguous, concurrent‐flow HOV/HOT managed‐lane facilities provide greater ease of 
ingress/egress from/to the GP freeway lanes. However, enforcement is complicated by the  lack of an enforcement 
area,  unless  an  inside  shoulder  is  sufficiently wide  to  accommodate  stopped  vehicles  and  pedestrian  (primarily 
enforcement officers) movements. The principal safety issue associated with non‐separated, continuous, contiguous, 
concurrent‐flow HOV/HOT managed‐lane facilities traffic is the risk of legal or illegal entry of low‐speed vehicles from 
the GP freeway lanes, which may be congested, into the HOV lanes with greater free flow and, therefore, higher speed. 
Although  contiguous  lanes  are  separated  by  pavement  striping,  the minimal  standard HOV  facility with  a  3.6m 
(nominal 12‐f)  lane and 3.0m  (nominal 10‐foot)  inside  (left shoulder) does not accommodate safe enforcement.  If 
continuous enforcement or intermediate enforcement is too be maintained, then the inside shoulder needs to 4.2m 
(nominal 14 feet) wide. 

 

OTHER REFERENCES RELATING TO HOV AND HOT FACILITY PLANNING, DESIGN, 
OPERATIONS, SAFETY, AND ENFORCEMENT 

General 

HOT Lanes, Cool Facts, Brochure, Federal Highway Administration, FHWA‐HOP‐12‐027, March 23, 2012. 

High Occupancy Vehicle Systems, CT‐Caltrans, CA.gov at http://www.dot.ca.gov/trafficops/tm/hov.html.  

Managed (HOV/HOT) Lanes, Mobility Investment Priorities, Texas Transportation Institute (TTI), May 16, 2013. 

Safety‐Related 

A Comparative Safety Study of Limited Versus Continuous Access High Occupancy Vehicle (HOV) Facilities, California 
Path Program, Institute of Transportation Studies, University of California Berkeley, UCB‐ITS‐PRR‐2009‐22, ISSN 1055‐
1425, March 2009, Modified March 2010. 

Establishing Crash Modification Factors and Their Use, Vikash V. Gayah and Eric T. Donnell, The Pennsylvania State 
University, Larson Transportation Institute (LTI 2015‐02) for The Pennsylvania Department of Transportation, Bureau 
of Planning and Research, August 25, 2014. 

Crash Prediction Method for Freeway Facilities with High Occupancy Vehicle  (HOV) and High Occupancy Toll (HOT) 
Lanes,  The Florida Department of Transportation Research Office, July 5, 2015. 

Safety  Implications  of  Managed  Lane  Cross  Sectional  Elements,  Kay  Fitzpatrick  and  Raul  Avelar  (Texas  A&M 
Transportation Institute), Federal Highway Administration Office of Operations, FHWA‐HOP‐16‐076, December 2016. 

Safety Performance of High‐Occupancy‐Vehicle Facilities, “Evaluation of HOV Lane Configurations in California,” Kitae 
Jang, et al, August 17, 2009; Originally printed  in Transportation Research Record:  Journal of  the Transportation 
Research Board, No. 2099, Transportation Research Board of the National Academies, Washington, D.C., 2009, pp. 
132–140. 

HOV and HOT Managed Lanes Pricing and Operations 

Abstract: Impacts of High Occupancy Toll lane operations on High Occupancy Vehicle travelers, Guohui Zhang, et al, 
13th  International  IEEE  Conference  on  Intelligent  Transportation  Systems  (ITSC),  2010,  IEEE Document  5625273, 
September 19‐22 2010. 

HOT Lanes: A Better Way to Attack Urban Highway Congestion, Robert W. Poole Jr. and C. Kenneth Orski, in Regulation, 
Volume 23, No. 1, March 20, 2000. 

HOT Lanes – An HOV Perspective, Prepared by King County Department of Transportation, November 25, 2003. 

Impacts of Increasing Vehicle‐Occupancy Requirements on HOV/HOT Lanes, A Preliminary Investigation, Joseph Rouse, 
Caltrans Traffic Operations, March 25, 2013. 

Managed  (HOV/HOT)  Lanes  –  Adding  Capacity  from  Strategies,  Mobility  Investment  Priorities,  Texas  A&M 
Transportation Institute, May 16, 2013, retrieved at https://mobility.tamu.edu/mip/strategies.php, March 20, 2017. 

Monitoring  and  Evaluating Managed  Lane  Facility  Performance,  Jodi  L.  Carson,  Ph.D.,  P.E.,  Texas  Transportation 
Institute for Texas Department of Transportation, FHWA/TX‐06/0‐4160‐23, November 2005. 
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ATTACHMENT B 
SITE CHARACTERISTICS CONSIDERATIONS FOR SEPARATION OF MANAGED LANES FROM GENERAL PURPOSE LANES 
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ATTACHMENT B 

SITE CHARACTERISTICS CONSIDERATIONS FOR SEPARATION OF MANAGED LANES FROM 
GENERAL PURPOSE LANES 

   

Source: Table 2.1: Expert Panel Results, Site Characteristic Considerations, Best Practices: Separation Devices between Toll Lanes and 
Free Lanes, Texas Department of Transportation (TxDOT), FHWA/TX‐07/0‐5426‐1, October 2006, Revised February 2007. 
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PUBLIC PERCEPTION OF DIFFERENT BARRIER AND BUFFER SCHEMES 

 

Source: Table 1, Public Perception of Different Barrier and Buffer Schemes, in Technical Memorandum 17B:  Advantages and 
Disadvantages of Barrier versus Buffer Separated Managed Lanes,   Emerging Issues: Barrier versus Buffer 
Separated Managed Lanes, Atlanta Regional Manage Lane System Plan, Georgia Department of Transportation 
(GDOT), January 2010. 
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Agency Letter  
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Agency Letter Recipient List 

First Last Agency Email Address 

Caroline Antone Ak-Chin Indian Community cantone@ak-chin.nsn.us 

Karen Williams Alhambra Unified School District michaelrivera@alhambraesd.org 

Bobby Garza APS baldemar@garza@aps.com 

Craig Brown Arizona Department of Administration craig.brown@azdoa.gov 

Ruben Duran Arizona Department of Administration ruben.duran@azdoa.gov 

Kirby Spitler Arizona Department of Administration kirby.spitler@azdoa.gov 

Misael Cabrera Arizona Department of Environmental Quality misael.cabrera@azdeq.gov 

Gilbert Orrantia Arizona Department of Homeland Security lsinghurse@azdohs.gov 

William Beck Arizona Department of Public Safety wbeck@azdps.gov 

J.P. Cartier Arizona Department of Public Safety jcartier@azdps.gov 

Burley Copeland Arizona Department of Public Safety bcopeland@azdps.gov 

Frank Milstead Arizona Department of Public Safety fmilstead@azdps.gov 

Steve Beasley Arizona Department of Transportation sbeasley@azdot.gov 

Charles Beck Arizona Department of Transportation cbeck@azdot.gov 

Kevin Biesty Arizona Department of Transportation kbiesty@azdot.gov 

Steve Boschen Arizona Department of Transportation Sboschen@azdot.gov 

Brent Cain Arizona Department of Transportation bcain@azdot.gov 

Michael DeMers Arizona Department of Transportation mdemers@azdot.gov 

Daniel Gabiou Arizona Department of Transportation dgabiou@azdot.gov 

Mark Hoffman Arizona Department of Transportation mhoffman@azdot.gov 

Mike Kies Arizona Department of Transportation mkies@azdot.gov 

Clem Ligocki Arizona Department of Transportation cligocki@azdot.gov 

Mark Poppe Arizona Department of Transportation mpoppe@azdot.gov 

Annette Riley Arizona Department of Transportation areiley@azdot.gov 

Tim Tait Arizona Department of Transportation ttait@azdot.gov 

Thomas Buschatzke Arizona Department of Water Resources tbuschatzke@azwater.gov 

Thomas Buschatzke Arizona Department of Water Resources tbuschatzke@azwater.gov 

Michelle Moreno Arizona Department of Water Resources mamoreno@azwater.gov 

Laura Canaca Arizona Game and Fish Department PEP@azgfd.gov 
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First Last Agency Email Address 

Ray Schweinsburg Arizona Game and Fish Department rschweinsburg@azgfd.gov 

Larry Voyles Arizona Game and Fish Department ncline@azgfd.gov 

Lisa Atkins Arizona State Land Department latkins@land.az.gov 

Mark Edelman Arizona State Land Department medelman@land.az.gov 

Gordon Taylor Arizona State Land Department gtaylor@land.az.gov 

Dave Trimble Arizona State Land Department dtrimble@azland.gov 

Sue Black Arizona State Parks sblack@azstateparks.gov 

James Garrison Arizona State Parks jgarrison@azstateparks.gov 

David Jacobs Arizona State Parks djacobs@azstateparks.gov 

Joseph LaRue Arizona Transportation Board joe.larue@sunhealth.org 

Jack Sellers Arizona Transportation Board jack.sellers@chandleraz.gov 

William Jameson Attorney General's Office william.jameson@azag.gov 

Jim Anderson Bureau of Land Management jvanders@blm.gov 

David Hawes Bureau of Land Management rhawes@blm.gov 

Raymond Suazo Bureau of Land Management rmsuazo@blm.gov 

David Modeer Central Arizona Project dmodeer@cap-az.gov 

Guy Gunther Century Link guy.gunther@centurylink.com 

Ken McMahon Century Link ken.mcmahon@centurylink.com 

Tim Bricker Chandler Regional Medical Center lauren.davis@dignityhealth.org 

Camille Casteel Chandler Unified School District casteel.camille@CUSD80.com 

David Fitzhugh City of Avondale dfitzhugh@avondale.org 

Jeff Clark City of Chandler jeff.clark@chandleraz.gov 

Dan Cook City of Chandler dan.cook@chandleraz.gov 

Jason Crampton City of Chandler jason.crampton@chandleraz.gov 

Sean Duggan City of Chandler sean.duggan@chandleraz.gov 

Hong Huo City of Chandler huo.hong@chandleraz.gov 

Mike Mah City of Chandler mike.mah@chandleraz.gov 

Jennifer Morrison City of Chandler jennifer.morrison@chandleraz.gov 

Ryan Peters City of Chandler ryan.peters@chandleraz.gov 

Judy Ramos City of Chandler judy.ramos@chandleraz.gov 
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First Last Agency Email Address 

Marsha Reed City of Chandler marsha.reed@chandleraz.gov 

Kevin Phelps City of Glendale citymanager@glendaleaz.com 

Christopher Brady City of Mesa COMmanager@Mesaaz.gov 

Miranda DeWitt City of Mesa miranda.dewitt@mesaaz.gov 

Carl Swenson City of Peoria brenda.urias@peoriaaz.gov 

Tricia Balluff City of Phoenix tricia.balluff@phoenix.gov 

Joe Bowar City of Phoenix joseph.bowar@phoenix.gov 

Michelle Dodds City of Phoenix historic@phoenix.gov 

Ray Dovalina City of Phoenix ray.dovalina@phoenix.gov 

Jodey Elsner City of Phoenix jodey.elsner@phoenix.gov 

Kimberly Faust City of Phoenix kimberly.faust@phoenix.gov 

Tamie Fisher City of Phoenix tamie.fisher@phoenix.gov 

Maria Hyatt City of Phoenix pubtrans@phoenix.gov 

Eric Johnson City of Phoenix eric.johnson@phoenix.gov 

Kini Knudson City of Phoenix kini.knudson@phoenix.gov 

Bruce Littleton City of Phoenix bruce.littleton@phoenix.gov 

Frank McCune City of Phoenix frank.mccune@phoenix.gov 

Mark Melnychenko City of Phoenix mark.melnychenko@phoenix.gov 

Tim Merritt City of Phoenix timothy.merritt@phoenix.gov 

Molly Monserud City of Phoenix molly.monserud@phoenix.gov 

Laurene Montero City of Phoenix laurene.montero@phoenix.gov 

James Orloski City of Phoenix james.orloski@phoenix.gov 

Tom Remes City of Phoenix thomas.remes@phoenix.gov 

Curt Upton City of Phoenix curt.upton@phoenix.gov 

Eileen Yazzie City of Phoenix eileen.yazzie@phoenix.gov 

Ed  Zuercher City of Phoenix ed.zuercher@phoenix.gov 

Mike Duran City of Phoenix Fire Department mike.duran@phoenix.gov 

Ken Leake City of Phoenix Fire Department ken.c.leake@phoenix.gov 

Joseph Yahner City of Phoenix Police Department joe.yahner@phoenix.gov 

Jim Thompson City of Scottsdale jthompson@scottsdaleaz.gov 
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First Last Agency Email Address 

Andrew Ching City of Tempe Andrew_Ching@tempe.gov 

Catherine Hollow City of Tempe Catherine_Hollow@tempe.gov 

Ryan Levesque City of Tempe ryan_levesque@tempe.gov 

Mike Nevarez City of Tempe Michael_Nevarez@tempe.gov 

Shelly Seyler City of Tempe shelly_seyler@tempe.gov 

John Southard City of Tempe john_southard@tempe.gov 

Marge Zylla City of Tempe marge_zylla@tempe.gov 

Tom Ryff City of Tempe Police Department tempe_police@tempe.gov 

Randy Wilson City of Tempe Police Department randy_wilson@tempe.gov 

Reyes Medrano Jr. City of Tolleson rmedrano@tollesonaz.org 

Pilar Sinawi City of Tolleson psinawi@tollesonaz.org 

Brandon Addison Cox Communications brandon.addison@cox.com 

Holly Dixon Federal Aviation Administration holly.i.hawkins@faa.gov 

Kyler Erhard Federal Aviation Administration Kyler.Erhard@faa.gov 

Amy Gibbons Federal Aviation Administration amy.gibbons@faa.gov 

Lorraine Herson-Jones Federal Aviation Administration lorraine.herson-jones@faa.gov 

Tim Morrison Federal Aviation Administration Tim.Morrison@faa.gov 

Karen Armes Federal Emergency Management Agency karen.armes@fema.dhs.gov 

Patricia Rippe Federal Emergency Management Agency Patricia.Rippe@fema.dhs.gov 

Jennifer Brown Federal Highway Administration jennifer.brown@dot.gov 

Thomas Deitering Federal Highway Administration thomas.deitering@dot.gov 

Alan Hansen Federal Highway Administration alan.hansen@dot.gov 

Aryan Lirange Federal Highway Administration aryan.lirange@dot.gov 

Ed Stillings Federal Highway Administration ed.stillings@dot.gov 

Rebecca Yedlin Federal Highway Administration rebecca.yedlin@dot.gov 

Robert Martin Federal Railroad Administration robert.martin@fra.dot.gov 

Dominique Paukowits Federal Transit Administration - Region 9 dominique.paukowits@dot.gov 

Greg Jones Flood Control District of Maricopa County glj@mail.maricopa.gov 

Valerie Swick Flood Control District of Maricopa County vas@mail.maricopa.gov 

Lynn Thomas Flood Control District of Maricopa County lmt@mail.maricopa.gov 
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First Last Agency Email Address 

William Wiley Flood Control District of Maricopa County williamwiley@mail.maricopa.gov 

Larry Benallie Gila River Indian Community larry.benallie@gric.nsn.us 

Barney Bigman Gila River Indian Community barney.bigman@gric.nsn.us 

Errol Blackwater Gila River Indian Community errol.blackwater@gric.nsn.us 

Manuel Johnson Gila River Indian Community manuel.johnson@gric.nsn.us 

Steven Johnson Gila River Indian Community steven.johnson@gric.nsn.us 

Barnaby Lewis Gila River Indian Community Barnaby.lewis2@gric.nsn.us 

Rudy Mix Gila River Indian Community ondrea.barber@gric.nsn.us 

Tim Oliver Gila River Indian Community timothy.oliver@gric.nsn.us 

Kyle Woodson Gila River Indian Community Kyle.Woodson@gric.nsn.us 

Eugene Dudo Glendale Union High School Eugene.Dudo@guhsdaz.org 

Frank Ortega Town of Guadalupe fortega@guadalupeaz.org 

Bob Thaxton Town of Guadalupe rthaxton@guadalupeaz.org 

    John C. Lincoln Hospital Deer Valley publicrelations@JCL.com 

David Schauer Kyrene School District dschau@kyrene.org 

Eric Anderson Maricopa Association of Governments Npryor@azmag.gov 

Roc Arnett Maricopa Association of Governments rarnet@azmag.gov 

Anubhav Bagley Maricopa Association of Governments abagley@azmag.gov 

Lindy Bauer Maricopa Association of Governments lbauer@azmag.gov 

Micah Henry Maricopa Association of Governments mhenry@azmag.gov 

Roger Herzog Maricopa Association of Governments rherzog@azmag.gov 

Chaun Hill Maricopa Association of Governments chill@azmag.gov 

Sarath Joshua Maricopa Association of Governments sjoshua@azmag.gov 

Teri Kennedy Maricopa Association of Governments tkennedy@azmag.gov 

Vladimir Livshits Maricopa Association of Governments vlivshits@azmag.gov 

Dave Moody Maricopa Association of Governments dmoody@azmag.gov 

Nathan Pryor Maricopa Association of Governments npryor@azmag.gov 

Amy St. Peter Maricopa Association of Governments astpeter@azmag.gov 

Tim Strow Maricopa Association of Governments tstrow@azmag.gov 

Kelly Taft Maricopa Association of Governments ktaft@azmag.gov 
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First Last Agency Email Address 

Audra Thomas Maricopa Association of Governments akthomas@azmag.gov 

Danny de Hoog Maricopa County dehoogd@mail.maricopa.gov 

Joy Rich Maricopa County joyrich@mail.maricopa.gov 

David Brown Maricopa County Department of Transportation davidbrown@mail.maricopa.gov 

Lee Jimenez Maricopa County Department of Transportation LeeJimenez@mail.maricopa.gov 

Laurie Kattreh Maricopa County Department of Transportation lauriesantana@mail.maricopa.gov 

Michele Kogl Maricopa County Department of Transportation michelekogl@mail.maricopa.gov 

Denise Lacey Maricopa County Department of Transportation deniselacey@mail.maricopa.gov 

Jennifer Toth Maricopa County Department of Transportation jennifertoth@mail.maricopa.gov 

Mitch Wagner Maricopa County Department of Transportation mitchwagner@mail.maricopa.gov 

Michele Kogl Maricopa County Parks and Recreation Department maricopacountyparks@mail.maricopa.gov 

Miryam Gutier-Elm Maricopa County Sheriff’s Office m_gutierelm@mcso.maricopa.gov 

Paul Penzone Maricopa County Sherriff’s Office p_penzone@mcso.maricopa.gov 

Jerry Sheridan Maricopa County Sherriff’s Office J_Sheridan@mcso.maricopa.gov 

Steve Werner Maricopa County Sherriff’s Office s_werner@mcso.maricopa.gov 

Matthew Holm Maricopa County Planning and Development matthewholm@mail.maricopa.gov 

Debra Stark Maricopa County Planning and Development debrastark@mail.maricopa.gov 

Lenora Jenkins Murphy Elementary School District ljenkins@msdaz.org 

Sue Masica National Park Service sue_masica@nps.gov 

Steven Smarik Natural Resources Conservation Service Steve.Smarik@az.usda.gov 

Keisha Tatem Natural Resources Conservation Service keisha.tatum@az.usda.gov 

Myriam Roa Phoenix Elementary School District myriam.roa@phxschools.org 

Kent Scribner Phoenix Union High School scribner@phxhs.k12.az.us 

Jacqueline Jackson Roosevelt Elementary School District jacqueline.jackson@rsd.k12.az.us 

Shane Anton Salt River Pima-Maricopa Indian Community shane.anton@srpmic-nsn.gov 

Gary Bohnee Salt River Pima-Maricopa Indian Community gary.bohnee@srpmic-nsn.gov 

Angela Garcia-Lewis Salt River Pima-Maricopa Indian Community Angela.Garcia-Lewis@srpmic-nsn.gov 

Matthew Garza Salt River Pima-Maricopa Indian Community matthew.garza@srpmic-nsn.gov 

  Sir or Madame Salt River Pima-Maricopa Indian Community christopher.horan@srpmic-nsn.gov 

Jeremy Elser Southwest Gas jeremy.elser@swgas.com 
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First Last Agency Email Address 

Michael Favela Southwest Gas michael.favela@swgas.com 

Will Fielder Southwest Gas will.fielder@swgas.com 

Allen Garrison SRP michael.voda@srpnet.com 

Christine Busch Tempe Elementary School District cbusch@tempeschools.org 

Greg Ruiz Tempe Fire Medical Rescue Department greg_ruiz@tempe.gov 

David Covert Tempe St. Luke’s Hospital jlutes@iasishealthcare.com 

Kenneth Baca Tempe Union High School District kbaca@tempeunion.org 

Joe Joaquin Tohono O'odham Nation joe.joaquin@tonation-nsn.gov 

Joe Joaquin Tohono O'odham Nation joe.joaquin@tonation-nsn.gov 

Peter Steere Tohono O'odham Nation peter.steere@tonation-nsn.gov 

Peter Steere Tohono O'odham Nation speter.steere@tonation-nsn.gov 

Brian Bowker U.S. Bureau of Indian Affairs bryan.bowker@bia.gov 

Chip Lewis U.S. Bureau of Indian Affairs charles.lewis@bia.gov 

Alexander Smith U.S. Bureau of Reclamation alexandersmith@usbr.gov 

Andrew Hammond U.S. Department of Agriculture Andrew.Hammond@ars.usda.gov  

Stephanie Smelnick U.S. Department of Housing and Urban Development AZ_Webmanager@hud.gov 

Patricia Port U.S. Department of the Interior - Environmental Policy and Compliance patricia_port@ios.doi.gov 

Jared Blumenfeld U.S. Environmental Protection Agency blumenfeld.jared@epa.gov 

Clifton Meek U.S. Environmental Protection Agency meeks.clifton@epa.gov 

Greg  Beatty U.S. Fish and Wildlife Service greg_beatty@fws.gov 

Debra Bills U.S. Fish and Wildlife Service debra_bills@fws.gov 

Steven Spangle U.S. Fish and Wildlife Service steve_spangle@fws.gov 

Sallie D Diebolt U.S. Army Corps of Engineers sallie.diebolt@usace.army.mil 

Kathleen Tucker U.S. Army Corps of Engineers kathleen.a.tucker@spl01.usace.army.mil 

Alessandro Amaglio U.S. Department of Homeland Security alessandro.amaglio@fema.dhs.gov 

Abhishek Dayal Valley Metro adayal@valleymetro.org 

John Farry Valley Metro jfarry@valleymetro.org 

Robert Forrest Valley Metro rforrest@valleymetro.org 

Wulf Grote Valley Metro wgrote@valleymetro.org 

Amanda Luecker Valley Metro aluecker@valleymetro.org 
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First Last Agency Email Address 

Susie Cook Washington Elementary School District susie.cook@wesdschools.org 

Mike Kramer Washington Elementary School District mike.kramer@wesdschools.org 

Cristelli Carla Western Area Power Administration cristelli@wapa.gov 

Carolynn Donnelly Western Area Power Administration Donnelly@wapa.gov 

Joey James Giustino Western Area Power Administration giustino@wapa.gov 

Jessica Herndon Western Area Power Administration herndon@wapa.gov 

John Holt Western Area Power Administration holt@wapa.gov 

Matt Mueller Western Area Power Administration mueller@wapa.gov 

Pam Shields Western Area Power Administration shields@wapa.gov 
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Press Release 
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Email Invitation 
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Ahwatukee Foothills News Newspaper Advertisement 
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Arizona Informant Newspaper Advertisement 
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Arizona Republic Newspaper Advertisement 
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East Valley Tribune Newspaper Advertisement 
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Prensa Hispana Newspaper Advertisement 
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Fact Sheet – English 
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Fact Sheet – Spanish 
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Comment Form – English 
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Comment Form – Spanish 
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Public Meeting Banners 
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Agency Consultation Letter – City of Tempe 
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Agency Consultation Letter – City of Chandler 
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Agency Consultation Letter – City of Phoenix 
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Feedback on Managed Lanes  

Comment Form –  
Online or Hard Copy 
(meeting, mailed, etc.) 

The Corridor Master Plan Recommendations 
include the addition of a managed lane* through 
a large part of the I-10/I-17 Spine Corridor. The 
initial strategy envisions a second high occupancy 
vehicle (HOV) lane where HOV lanes currently 
exist, and a new single HOV lane where HOV lanes 
do not currently exist. This strategy would 
support transit, reduce congestion, and improve 
travel time reliability. What are your thoughts on 
this strategy? 

Managed Lanes Strategy – Comments 

Meeting Strongly agree No general-purpose lanes should be added and HOV should be mandated for 3+ passengers. 

Meeting Strongly agree If the new HOV lanes are not newly buildt, but instead newly delineated this is excellent.  If you are merely adding more lanes, that is unacceptable, HOV or 
otherwise. Additional lanes is an old way of thinking and lacks innovation 2 HOV lanes, taking a lane aways is worthy of applause. 

Mailed Strongly agree I-17 definitely needs improvement. Dual lanes are needed for safety. Reduce rear end accidents also reduce congestion and pollution. 

Meeting Strongly agree The traffic is horrible from Ray to 60 - it needs improvement. 

Delivered by 
Neighborhood 

Strongly agree Phoenix needs a "corridor" or vein for traffic to move smoothly and efficiently. I agree with expansion for the sake of the valley and metro area. Suggest keeping 
priority on motorcycle, electric & hybrid vehicles for use in these lanes. 

Online English Strongly agree Since buses use I-10 from Chandler Blvd north, I recommend a second a second diamond lane going north and south assuming that the 202/I-10 interchange 
will allow transition via diamond lane to go west as it currently goes east.  There is a bottleneck created south of the interchange that will continue block traffic 
until the I-10 is widened south beyond Queen Creek Road.     Section B, D, and E should have the double diamond lanes, but I wonder about the transition from 
the I-10 to the I-17 @ the Stack as we widen the I-17 between the Stack and the Split. Many drivers will be driving the I-10 west through the city to access the I-
17 going north and could be a problem. 

Online English Strongly agree When are tolling options going to made available? 

Online English Strongly agree Lane striping should comply with the MUTCD - 2 solid white lines to delineate the managed lanes from general purpose lanes. 

Online English Strongly agree But enforcement is lacking.  These lanes are full of violators and makes the HOV lanes a joke during rush hour.  It's insulting to folks who actually carpool.  
Electronic enforcement is necessary. 

Online English Strongly agree Assign one of them for public transportation so buses are not in traffic and can be a more reliable transportation. That would motivate people to change onto 
public transportation. 

Online English Strongly agree This is a good strategy, more people would likely carpool as a result. 

Online English Strongly agree In favor of a strategy that supports transit and improves travel time reliability. 

Online English Strongly agree This would be most helpful from the split to 60  and vice versa as the HOV lane in the afternoons on the stretch is no faster than other lanes.  

Online English Strongly agree Well needed as our population continues to grow.  It seems like the expressways are crowded for a large part of the day.  Not just a few hours in the morning 
and in the evening.  I have gone out at 10, 12, 1, 8. It is like rush hour all the time.  The congestion is becoming impossible.  

Online English Strongly agree My Name Is Gregory R. Maughan, and my address is 3415 North 23rd Drive, Phoenix, AZ 85015, my Phone Number is (602).277.5585, and my Email Address is 
Greg04M@yahoo.com. I live in the subdivision of Siesta Terrace, and I LOVE my neighborhood. I would not be opposed to the  expansion of the I-17 corridor in 
your current plans WITH ONE EXCEPTION. I WOULD, and I AM COMPLETELY AGAINST ANY pedestrian bridge of ANY typed whatsoever at the Osborn & I-17 
intersection and so are almost all, if Not All of my neighbors. Our neighborhood is experiencing a Surge in crime already, and that Foot/Bicycle Bridge would do 
Nothing but encourage More! The Foot/Bicycle cross overs at the Main Intersections of Thomas Road and Indian School Road are PLENTY as they exist now, OR 
if you care to improve those, but NOT at Osborn, & I-17. We in Siesta Terrace, AND Westwood Village/Estates are Extremely Opposed to this idea, and are happy 
to discuss it with anyone at your office.   Respectfully,  Gregory R. Maughan  

Online English Strongly agree This is a must.  Slower HOV traffic causes the faster HOV traffic to pass unsafely on the right slowing down the main traffic lanes. 
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Comment Form –  
Online or Hard Copy 
(meeting, mailed, etc.) 

The Corridor Master Plan Recommendations 
include the addition of a managed lane* through 
a large part of the I-10/I-17 Spine Corridor. The 
initial strategy envisions a second high occupancy 
vehicle (HOV) lane where HOV lanes currently 
exist, and a new single HOV lane where HOV lanes 
do not currently exist. This strategy would 
support transit, reduce congestion, and improve 
travel time reliability. What are your thoughts on 
this strategy? 

Managed Lanes Strategy – Comments 

Online English Strongly agree As long as it is actually managed well. It could just entice more people to use a lane they dont belong in and therefore be just as good/bad as an additional 
standard lane. 

Online English Strongly agree the single HOV lane gives very little benefit right now 

Online English Strongly agree I like this approach. 

Online English Strongly agree I like the idea of the managed lane. HOV lanes are good, but without proper enforcement they quickly become a negative. People constantly ride in the lines 
with no passengers and jump in out of the lane to try to avoid detection. This slows both the HOV lane and lane next to it with erratic drivers jumping back and 
forth.  

Online English Strongly agree I like the idea of this. I feel like if you are carpooling (regardless if you are transporting your own children, spouse, etc.) you should be allowed access to faster 
transit. I think 2 HOV lanes will come with issues as people get use to it, but hopefully everyone will use common sense to navigate the additional lane. 

Online English Strongly agree This is an excellent idea.  Where ever its feasible, this would be beneficial to HOV vehicles for smoother HOV traffic flow and volume.  Even if it means elevated 
stretches above existing 1-17 through dense midtown Phoenix areas.   

Online English Strongly agree my only concern, as is with the current HOV lane, is surveillance.  there are bullies that are seemingly angered when they person you going to slow; they ride 
your back.  having a second HOV will help alleviate that, but if no surveillance of proper usage of HOV lanes, it will simply mean an increase in HOV lane bullies 
and abusers.  these concerns matter to me, especially since i am a senior and i FOLLOW the rules.   

Online English Strongly agree great idea, encourage more HOV travel.  

Online English Strongly agree As a former member for 4 years of the 202 Freeway Committee I remember a presentation given us showing that the connection of the 202 to I-10 at 53-55 
avenue would create a slow down if not a bottle neck at the I-10 & I-17 interchanges. Is anything being planned for this situation? 

Online English Strongly agree get going!  this will take a long time to implement and it is needed years ago.  thanks 

Online English Strongly agree HOV lanes are needed, and (hopefully) the additional required widening cost would be less than "stacked" alternatives 

Online English Strongly agree currently the car pool lane is just as slow as a regular lane.  Really do not see a reason why the traffic on these lanes should not just move.  

Meeting Agree However - sende vista side of Town has NO WALL we have lots of noise from freeway traffic. Wall must be installed as well NOISE WALL Needed in Sende Vista 

Meeting Agree Against tolls for managed lane; would reduce efficiency 

Meeting Agree HOV lanes will help but the majority of backed up traffic is in "non-HOV" lanes 

Meeting Agree Managed lines are good idea Re reducing volumn 

Delivered by 
Neighborhood 

Agree As long as it is NOT a toll lane. 

Meeting Agree As long as homeowners that are located on the border of the freeway are informed and they give their individual input 

Meeting Agree Drivers "hopping" in and out of the existing HOV does create a lot of back-ups and congestion. Adding an additional HOV lane will help encourage carpooling. 
Any additional lanes of traffic will help with congestion. 

Meeting Agree I believe this would reduce traffic as long as is improved using government property that is available. 

Meeting Agree Good, as long that this project doesn't affect Guadalupe. 

Online English Agree I agree that we need to expand I-17 and I understand having two HOV lanes.  The question is about safety - getting in and out of the HOV lanes in emergencies. 
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The Corridor Master Plan Recommendations 
include the addition of a managed lane* through 
a large part of the I-10/I-17 Spine Corridor. The 
initial strategy envisions a second high occupancy 
vehicle (HOV) lane where HOV lanes currently 
exist, and a new single HOV lane where HOV lanes 
do not currently exist. This strategy would 
support transit, reduce congestion, and improve 
travel time reliability. What are your thoughts on 
this strategy? 

Managed Lanes Strategy – Comments 

Online English Agree As long as ADOT does not take out significant property on either side of the freeway to accomplish this goal.  I am concerned about the next phase of light rail 
along the I-10 extending West. This will be a massive construction project that will take some time to complete.  Will there be conflicts with these two projects.   

Online English Agree What is the projected time frame for the second lane to achieve the desired use? I understand this will encourage more people to use the addition lane but 
unless the current lane is congested I don't see how making travel easier for the HOV crowd would benifit the other drivers? I feel like more people will just use it 
as an additional lane even during operational hours. 

Online English Agree Building for capacity is not sustainable. Need to find ways to really encourage ride share, carpooling, transit, etc. 

Online English Agree My only concern with a barrier to these lanes would be the inability to use these lanes as a pass-through to maneuver large amounts of traffic around accidents.  
If an accident occurs in one of these lanes, how does traffic in those restricted lanes maneuver out? 

Online English Agree I like the idea of less traffic and managed lanes. But NO to the foot bridge !! I do not want people to be able to just walk across the 17 into my neighborhood at 
Osborn. This will bring more traffic and crime. NO!!  

Online English Agree If they add a non managed lane to increase traffic that is the problem- single occupancy vehicles. 

Online English Agree HOV lanes should be reconfigured for managed access (median or other barrier) to prevent unnecessary lane changes. Most other cities do this with their 
managed lanes. 

Online English Agree Seems like HOV lanes are underutilized right now.  Double lane would only work there is a very heavy congestion flow. 

Online English Agree I have the reverse commute - I live downtown and work in the west suburbs. Is the HOV lane necessary for the reverse commute? Can the hours switch? People 
just don't seem to understand the HOV lane and people drive slow in the left lanes.  

Online English Agree As long as it's an additional lane, not converting an existing lane to hov  

Online English Agree I am all for anything that encourages carpooling and hybrid/electric vehicles.  ALL hybrid/electric vehicles should be able to use these HOV lanes regardless of 
their license plates. 

Online English Agree I agree with the addition of managed lanes but NOT at the expense of existing non-managed lanes. In other words, I do not support the conversion of existing 
lanes to managed without associated road widening to support those additional lanes.  

Online English Agree This is great when the lanes are full, but usually they're quite empty. 

Online English Agree I agree with this strategy provided that a "slower traffic, keep right" law is also enforced for the non-managed lanes.  Traffic flow is impeded more by slower 
drivers "wolf packing" across multiple lanes than from any lack of managed lane access. 

Online English Agree It would probably help since sometimes the HOV lane is moving slower than the rest.. 

Online English Agree HOV Lane challenges occur when drivers enter the lane outside of carpool times/days and then drive the exact same speed as other drivers, impeding the ability 
to use the HOV lane to maneuver through stagnant traffic.  I will continue to say this.....a critical component of the highway mess is the fact that drivers do not 
obey/follow basic traffic laws (ie: slow traffic to right, passing to left)  Also, phone use on these roads is a problem.   

Online English Agree This could be beneficial but frustrating to those that don't use the HOV lanes.  

Online English Agree People other than multiple passenger "carpool" & "green" individual should be able to use the HOV if they buy in.  Have a permit that costs $X that commuters 
can buy and add a plate sticker or window sticker and have unfettered access to HOV lane.  Essentially, a quasi toll road (lane). 

Online English Agree A carpool transition lane between I-17 and loop 101 (all directions) would also be extremely helpful. 
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The Corridor Master Plan Recommendations 
include the addition of a managed lane* through 
a large part of the I-10/I-17 Spine Corridor. The 
initial strategy envisions a second high occupancy 
vehicle (HOV) lane where HOV lanes currently 
exist, and a new single HOV lane where HOV lanes 
do not currently exist. This strategy would 
support transit, reduce congestion, and improve 
travel time reliability. What are your thoughts on 
this strategy? 

Managed Lanes Strategy – Comments 

Online English Agree I agree that HOV lanes should exist across the Phoenix area.   Not sure we need two lanes everywhere one exists today.   I'm sure there are some stretches of 
highway this is the case, but the wording above implies everywhere "HOV lanes currently exist". 

Online English Agree As long as it doesn't take away a lane of non-HOV....... 

Online English Agree A dedicated bus & long haul freight lane should be an option.  

Online English Agree I do believe this is a necessary option at some points during the day - say for example, during peak traffic rush hours.   

Online English Agree The I-10 traffic, particularly west of I-17, is worse.  This corridor needs to be improved. 

Online English Agree The addition of a meaningful amount of HOV flyout exit/entry ramps would improve use. 

Online English Agree It appears you have two choices; expand the existing freeways by constructing more lanes (very expensive, and disruptive) or institute "managed lanes"; taking 
from the existing lanes, the least expensive solution; but has the maximum inconvenience. Of course, few will want to have their travel inconvenienced with fewer 
lanes. Therefore, the project will have to sell the idea of "managed lanes"; clearly it will be a tough sell.  What the driving public really wants is more lanes and 
fewer restrictions; either of which are not likely to happen. It's a Hobb's choice for us.  

Online English Agree Hire more DPS officers to ticket people in HOV lane that don't qualify. 

Online English Agree Extra HOV lane could help but is not the main source of traffic. Often times the HOV is empty and those abiding by traffic laws are stuck in grid lock. What about 
a pay to ride program like California? I would pay 20 bucks a month if it meant I reduce my trip time by half. I live north of 1-17 and Greenway and travel to 
Tempe for work 4 times a week.  

Online English Agree We should give more lane space to people reducing emissions the smog over Phoenix is disgusting.  I was hiking Shaw Butte and North Mountain a few 
afternoons ago and my view of the valley was hindered by this gross smog over the entire valley.  Also, why is there no research into adding a Metro System or 
higher capacity rail corridor along I-17, with the frontage roads and all the space available on I-17, why are we not looking into more innovative ideas than just 
improving asphalt!? 

Online Spanish Agree It is a good idea. However, as long as the problem of freight and commercial vehicles that occupy all lanes of traffic is not addressed, it will be very difficult to 
alleviate traffic congestion. My recommendation would be to limit the movement of these cargo units and passage to the far right lane, so that they leave the 
other lanes clear. This can be applied at least in the urban area. 

Mailed Neutral/Don’t know I think this will only add accidents. An additional travel lane before two HOV lanes. 

Meeting Neutral/Don’t know I suggest a trail segment first to conduct a "shakedown. Cruise" of the proposal. If it works it can then be expanded 

Meeting Neutral/Don’t know Depends on how many commuters actually use the HOV lanes. 

Online English Neutral/Don’t know I think hov lanes should be available to all drivers all 24/7 

Online English Neutral/Don’t know More lanes just mean more traffic, studies have been done showing that increased lanes on highways means increased traffic. I'd really hate to see more traffic in 
this already congested area. 

Online English Neutral/Don’t know What about a designated Truck Lane. I find them to really cause problems as far being very dangerous in this area they are constantly changing lanes. I have 
witnessed several accidents caused by them.    

Online English Neutral/Don’t know This is a very vague explanation of this component of the proposal. It's difficult to have an opinion without knowing more details. For example, "a large part of 
the I-10/I-17 Spine Corridor" does not specifically identify the areas that will be affected. Also, does this involve widening the interstates, and if so, how will 
surrounding land be affected? 
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The Corridor Master Plan Recommendations 
include the addition of a managed lane* through 
a large part of the I-10/I-17 Spine Corridor. The 
initial strategy envisions a second high occupancy 
vehicle (HOV) lane where HOV lanes currently 
exist, and a new single HOV lane where HOV lanes 
do not currently exist. This strategy would 
support transit, reduce congestion, and improve 
travel time reliability. What are your thoughts on 
this strategy? 

Managed Lanes Strategy – Comments 

Online English Neutral/Don’t know The extra HOV lanes may help. However there is still a risk of unsafe driving. Right now folks feel that when they get on the freeway, they need to head as far 
over to the left as fast as possible with little regard to the rest of traffic. During high volume times, those main lanes are not evenly spaced as your graphic, its 
bumper to bumper, so merging across lanes is a challenge. 

Online English Neutral/Don’t know It depends on whether these lanes are created by narrowing existing lanes or widening the road. If the former, the impact would be positive. If the latter, the 
negatives might outweigh the positives. 

Online English Neutral/Don’t know DHOV lanes are identified in the primary corridor I use every morning. Only if HOV fly over is provided to Split and Stack is this a great option. The bottleneck 
begins at Indian School - as much of the local traffic has jumped south to skip Camelback. Getting on the freeway here daily I face too many vehicles getting off 
or positioning to get onto I-10 at the Stack.  

Online English Neutral/Don’t know I use the 51 N/S (Exit Bethany Home) and 10 E/W (Exit 7th St) daily.  I do not use this corridor.  My observations are the 202/51/10 exchange is the worst 
bottleneck and needs immediate attention.   The connection provided by the 202 between the 101 and the 10 and continuing west on the 10 is an important 
component of your plans that should not be ignored.   

Online English Neutral/Don’t know Unless greater mass transit initiatives are added in conjunction with these additional HOV lanes, I do not see how this will have much impact. 

Online English Neutral/Don’t know Exiting from HOV lanes across six lanes of traffic may be difficult and dangerous.  There should be exits available on the left side of the freeway. 

Online English Neutral/Don’t know the placement of these would be highly dependent on interrelated projects - one of the biggest problems i consistently see on Phoenix roads is cross-weave 
going in and out of HOV lanes. adding more lanes in any capacity without addressing cross-weave and HOV access will only make things worse. 

Online English Neutral/Don’t know Although the hov lanes are great, it is hard to cross 3 lanes on the 17 to exit the freeway. I can't imagine trying to exit with additional lanes. 

Online Spanish Neutral/Don't Know You should make a lane just for commercial vehicles because these vehicles are spread out through all the lanes and they impede the movement of smaller 
vehicles. 

Meeting Disagree Focus on I-17 corridor more because those commutes from Central Phoenix, north are horrendous. 

Delivered by 
Neighborhood 

Disagree Increased Pollution 
Increase in Accidents 
Increase in Heat/Noise 

Meeting Disagree I like the idea of extra lane but I do not feel a second HOV is the answer. Congestion lies with the other lanes, while the HOV is typically clear. 

Meeting Disagree This will not help during rush hour traffic People do not use HOV lane - very difficult to get into the lane 

Online English Disagree We don't need another HoV lane.   

Online English Disagree I disagree. Most drivers here in Phx don't know how to drive, or have forgotten how to drive. A 2nd carpool lane where one already exists would, in my opinion, 
create a hazardous condition. Also, during rush hour traffic, all lanes slow down to a crawl, even the HOV lane.  The only way something like this would work, 
would be to create enter/exit carpool lanes every 4 miles or so, similar to the ones located at I-10 @ 79th Ave, I-10 @ 5th Ave, and I-10 @ 3rd St. More of these 
types of enter/exit lanes should be constructed for the carpoolers. How about adding more of these at the I-10 @111th Ave, @47th Ave, and other locations 
between US60/I-10 and Chandler Blvd? 

Online English Disagree The HOV lanes are not backed up as much as other lanes so only 1 HOV is needed since limited spacing, more general lanes is better 

Online English Disagree I drive in the HOV land T-Bird to Central Ave and Roosevelt everyday. One HOV lane is good. Two would hinder traffic as many people try to jump in the lane 
when traffic slows and causing dangerous conditions. I would rather see it added to the regular traffic. 
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The Corridor Master Plan Recommendations 
include the addition of a managed lane* through 
a large part of the I-10/I-17 Spine Corridor. The 
initial strategy envisions a second high occupancy 
vehicle (HOV) lane where HOV lanes currently 
exist, and a new single HOV lane where HOV lanes 
do not currently exist. This strategy would 
support transit, reduce congestion, and improve 
travel time reliability. What are your thoughts on 
this strategy? 

Managed Lanes Strategy – Comments 

Online English Disagree Within 10 years 90% of traffic will be self-driving and congestion will no longer be a major concern.  

Online English Disagree Add another regular lane, I've seen people use the HOV lane without a passenger, adding another regular lane will help more than another HOV lane  

Online English Disagree I agree that adding a HOV lane where one doesn't already exist might alleviate congestion, but adding a second HOV land to an already existing one, would only 
take away from more readily available space that might be utilized by all commuters already. This would mean that more cars would be left with less lanes, while 
the "carpool" lane commuters would be given even more space. Carpool lane commuters do not encounter nearly the same congestion and in fact, many, many 
people violate the carpool lane already. Do you want more people to break the law because two lanes are accessible with less congestion? This would only 
increase road rage, and increase congestion by not allowing four or five lanes to be open to all commuters because two lanes have been given priority to law 
breaking commuters and carpoolers.  

Online English Disagree when traffic is pretty packed the HOV lanes are still pretty open. I dont see adding a second HOV lane being very beneficial  

Online English Disagree more lanes of traffic encourage driving; route resources to increaseing safety, frequency, and materials on public transit 

Online English Disagree You need to start ticketing and revoking licenses of drivers who are repeat the offenders amd make the punishments harsher. Also you need to implement a 
minimum speed law so that trashy junk vehicles doing 41 in a 55 don't clog up  lanes of traffic. Start ticketing drivers who are going slower than speed of traffic 
in the left lane as well as those that refuse to stay right except to pass.  

Online English Disagree HOV lanes do not relieve traffic congestion.  Instead they increase congestion in the following ways: 1) HOV lane users aren't "with the program" and do not 
maintain speed limit speeds, causing followers to cut into other lanes to pass; 2) HOV lane users have to cut across 2 - 4 lanes of traffic to exit, thereby slowing 
down and stopping each lane as they maneuver to the exit. 

Online English Disagree Adding an additional HOV lane where there is one already there doesn't help with anything. That lane is almost always sparce with cars.   

Online English Disagree Instead of additional HOV lane, covert HOV lane(s) to Toll Fares 

Online English Disagree People in this state don't carpool, just add an extra lane for single users or find someone to set up car pools ... I would be happy to car pool, I don't know how to 
make contact with someone that works in the same area, that lives in the same area with the same hours that I have. 

Online English Disagree The HOV lanes have always been ineffective.  They are abused constantly with no visible enforcement and at peak times do nothing to alleviate congestion.  
Eliminate them and make the lanes general use at all times. 

Online English Disagree Concern is traffic exiting the managed lanes, especially the most left lane, for a freeway exit. Maybe if the inner lanes were for through the valley only traffic. 

Online English Disagree Wasting tax payer $s again.  over complicated documents that cost big $s.....only supported by data collected by those that want the plan. 

Online English Disagree It has been my experience that when crowded and slow, the HOV lanes are used by one occupant vehicles because there is no enforcement of the current HOV 
law.  Only the law abiding citizens stay stuck in traffic.  Adding more regular lanes is a better idea if there is no enforcement. 

Online English Disagree The HOV lane we have is poorly enforced. My (admittedly unscientific) daily sample is that the number of vehicles using it that actually have more than one 
person is almost always <50% during peak traffic hours.  This makes me skeptical that adding a 2nd lane will have any impact on total # of cars on the road. 
Instead, ADOT should increase the number of unrestricted lanes.  

Online English Disagree People don't hardly use the car pool lane legally now.  Maybe in the future when people actually carpool  

Online English Disagree I witness daily a very high non-compliance in the current HOV lanes.  An additional lane will just further encourage abuse and non-compliance.  Enforcement 
appears minimal currently, even harder as traffic grows 
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The Corridor Master Plan Recommendations 
include the addition of a managed lane* through 
a large part of the I-10/I-17 Spine Corridor. The 
initial strategy envisions a second high occupancy 
vehicle (HOV) lane where HOV lanes currently 
exist, and a new single HOV lane where HOV lanes 
do not currently exist. This strategy would 
support transit, reduce congestion, and improve 
travel time reliability. What are your thoughts on 
this strategy? 

Managed Lanes Strategy – Comments 

Online English Disagree IN most areas I travel, the HOV lane is just fine.  I would carpool if I could, but it just doesn't work with my travel requirements.  It is the OTHER lanes that are 
overly congested. 

Online English Disagree The additional lanes/capacity should be general purpose.  One HOV lane is plenty (and, for example, on the I-17 portion, the 1 HOV lane is enough that typically 
any vehicles in the HOV lane are free-flowing during peak periods).  If two HOV lanes are the direction the project is going, then the state needs to be flexible to 
allow them to be re-striped in the near future after project completion to a general purpose lane if HOV usage is low and a GP lane would be more beneficial.  
HOV lanes have been around long enough in the Valley that many new people aren't going to try carpooling to take advantage of the added benefit of an HOV 
lane if they haven't already, so even more HOV lanes (2 instead of 1) might be a waste. 

Online English Disagree HOV lanes are counter-productive during rush hour. The majority of drivers are single commuters and the HOV lanes are not utilized efficiently to help the flow 
of traffic. More lanes that ALL drivers can use are needed; not more HOV lanes that a small percentage of drivers can use 

Online English Disagree Inefficient.  I believe there is federal funding associated with the HOV lanes but I think the best option will be make all additional lanes general purpose at this 
point.  Tolling could be an option.  Pedestrian and bicycle options should be secondary to vehicles and then transit in my mind. 

Online English Disagree Too many commuters in the Phoenix metropolitan area are driving alone --- that makes the HOV lane unavailable to them.   More HOV lanes will not help. 

Online English Disagree The HOV lanes aren't crowded enough to require a 2nd lane. Maybe if the new lane were just for semi's and other large vehicles, that would make a difference. 

Mailed Strongly disagree I live in a housing cooperative.  There are 99 units in this corporation. Each of us owns a share of stock. You can't take one unit without buying out the entire 
property.  Many are on fixed incomes.  The stock share is NOT a deed. These units have on driveway & one master waterline that would be destroyed if lanes are 
added...because the property is just across a brick wall from the frontage road. Contact attorney for the cooperative called "Bethany Crest" 6 Cooperative". 
Attorney: Charles Ayers, 7301 N. 16th St., Ste. 202, Phoenix, AZ 85020; 602-468-5700; www.ayersbrownpc.com 

Meeting Strongly disagree I don't see the need for the HOV lane change in the area. Money would be better spent less where. 

Delivered by 
Neighborhood 

Strongly disagree Need another regular lane since there are more single people in the car. 

Delivered by 
Neighborhood 

Strongly disagree The amount of HOV drivers does not warrant another HOV lane. 

Delivered by 
Neighborhood 

Strongly disagree extra HOV lanes are unwarranted. Since not many cars use the existing one 

Meeting Strongly disagree HOV lanes not utelized 60% of the time 

Meeting Strongly disagree The HOV lane is under-utilized adding a second won't help. 

Meeting Strongly disagree I believe the HOV lanes are not the proble.  They are already underutilized and during the busy commute times I believe the other lanes would benefit more with 
an extra lane. 

Meeting Strongly disagree Having a second HOV lane only helps the Rapid the bus to the S.E. Valley cities and you can't force people to carpool or vanpool. You might as well put the light 
rail down the middle of the road with stations like Chicago, L. Acr Londen 

Delivered by 
Neighborhood 

Strongly disagree This expansion would take my home. 
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The Corridor Master Plan Recommendations 
include the addition of a managed lane* through 
a large part of the I-10/I-17 Spine Corridor. The 
initial strategy envisions a second high occupancy 
vehicle (HOV) lane where HOV lanes currently 
exist, and a new single HOV lane where HOV lanes 
do not currently exist. This strategy would 
support transit, reduce congestion, and improve 
travel time reliability. What are your thoughts on 
this strategy? 

Managed Lanes Strategy – Comments 

Online English Strongly disagree  Wow I agree with the I 17  road expansion, I am not in agreement with having a pedestrian bridge on Osborne, we do not need to have a high crime rate area 
having access into our neighborhood  

Online English Strongly disagree Most drivers still drive alone.  Reducing the number of lanes for non HOV drivers, will make traffic congestion even worse. 

Online English Strongly disagree You don't tell me if this will take away from a no HOV Lane or if it's a new HOV one ?   

Online English Strongly disagree I live in the Westwood division on Osborn Rd I have many reservationstudents on pedestrian bridges over the l-17 freeway it will just make it easier for the 
criminalsame to come in and out of this neighborhood the traffic projects I don't have a problem with  

Online English Strongly disagree There is no policing of these lanes as they stand.  what makes anyone thing that people will abide by the law if new lanes are put in.   

Online English Strongly disagree dont build more roads. waste of resources. there is tons of academic literature which supports the notion that more roads do not solve congestion problems, but 
ironically, can lead to further congestion. phoenix needs to quit investing in these outdated transportation frameworks. 

Online English Strongly disagree You are missing the mini stack and the tunnel for I-10 and 202/51 

Online English Strongly disagree -need to add an extra GP lane to the I-17 between the split and the 101  -why arent the intersections from 19th ave and the stack being reconfigured?  -what do 
you mean when you say that the managed lanes are initally going to be hov lanes?  Are they going to eventually going to be turned into GP lanes?  I dont like 
the idea of my tax money going to build a lane that i cant use.  if your going to be adding an extra hov lane there needs to be GP lane built also  -encanto lane 
should cross over the I-17   -Texas U turns should have been considered especially on the southern half of the I-17 and thomas interchange where literally 
hundreds of shamrock trucks and UPS trucks do a u turn in order to get to encanto  -Texas Uturn would also be good for the northern half of mcdowell and I-17 
alleviating shamrock and ups traffic who need to go north and clog up the thomas and I-17 intersection during rush hour 

Online English Strongly disagree Adding another lane to HOV adds confusion and opportunity for reckless driving...SAFETY FIRST! 

Online English Strongly disagree I strongly agree with the idea of additional HOV lanes, however managed lanes segregate traffic based upon the ability to pay.  Managed lanes should not be 
implemented in the Phoenix area where the system has been supported by tax payer funds.  You want a toll road, go build one, but do not toll facilities that 
were previously free to drive on for everyone. 

Online English Strongly disagree This will bring in more drug and prostitution traffic.  Tweekers and the sorts will be happy to have a secret passage to rob with a quick getaway!!  Oppose, 
oppose oppose!!!!!! 

Online English Strongly disagree It will only bring in more crime.  I oppose to this bridge as this area has slowly cleaned up and across Indian School is already a bad area for us to deal with.  We 
will then have that area, the canal traffic (with that bridge), and the traffic from across the freeway.    

Online English Strongly disagree This would increase foot traffic of the homeless into our neighborhood.... crime will skyrocket.. of our roundabout at 23rd avenue and Osborn cannot improve for 
safety of our residents, why would we approve this??  

Online English Strongly disagree Was there any visual observations that went along with the study? An additional HOV lane?????? As a person whose life is being destroyed by the Phoenix 
freeway system ( 1.5 to 2 drives each direction) I see many people who not belong in the HOV lane driving along with no worries... these people would include 
off duty policeman, ADOT employees in company trucks, young women, prius drivers, none of them do not have the "Cloud" license plate. Do they have some 
kind of immunity???? The HOV lane is hardly used and is the only option to get anywhere at times. The state of Texas does no utilize HOV lanes. Those lanes are 
a joke.... Think outside the box and don't waste taxpayer money. This is a really silly solution to the traffic problems.   

Online English Strongly disagree Only traffic this would open up is transients and those coming over to colaberate theft 
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The Corridor Master Plan Recommendations 
include the addition of a managed lane* through 
a large part of the I-10/I-17 Spine Corridor. The 
initial strategy envisions a second high occupancy 
vehicle (HOV) lane where HOV lanes currently 
exist, and a new single HOV lane where HOV lanes 
do not currently exist. This strategy would 
support transit, reduce congestion, and improve 
travel time reliability. What are your thoughts on 
this strategy? 

Managed Lanes Strategy – Comments 

Online English Strongly disagree On the Interstate 17 portion from 101 down to Indian School where an existing HOV lanes is already present I think this idea is ridiculous.  I have driven in the 
HOV lane during rush hour for over 8 years and thousands of times, unless there is an accident the HOV rarely gets slowed down that much meaning it is not 
even near capacity.  Why would you build a second HOV lane when the three general purpose lanes are in stop and go mode?  Yes, if you build a forth general 
purpose lane it too will eventually get to capacity but I thought the goal was to move the most amount of traffic the most efficiently.  Adding a second HOV lane 
will only allow the legal and illegal users of the lanes to go at and above the speed limit while passing three lanes of traffic at a stand still. Not a very smart usage 
of taxpayers money in my opinion unless you are trying to discourage driving on Interstate 17 during rush hour. 

Online English Strongly disagree All you need to do is establish enough separation between cars, the more traffic, the more space needed between cars and problem solved.  Why does every 
driver have to follow the other so close and cause a jam?  Idiots.  Adding more lanes is not the answer.  Double Managed Lanes, where do you come up with this 
nonsense?   

Online English Strongly disagree It doesn't seem like the one how lane is ever busy so why a second?  And I travel during traffic hours.  

Online English Strongly disagree This in no way would alleviate the traffic issues of the so-called "spine". The canyon portion of I-17 below Dunlap- Durango curve, would have to receive a major 
overhaul ( eliminating the sloped shotcrete tapered sides) should be first on that agenda. What to do with all entrance and exit ramps in the process. Not sure 
even then if the Black canyon freeway would be able to add much more than one lane in either direction. 

Online English Strongly disagree The HOV lanes are not used enough as it is. Forcing people to commute together is not going to work.  

Online English Strongly disagree HOV will not solve any traffic problems. Current HOV lane should enough. The main issues are the left lane merges, get rid of those lane merge will greatly 
improve the traffic. For example, get rid of 101 south bound Guadalupe merge, Broadway merge; and north bound broadway merge.  These merges kills all 101 
traffic.  For I-10 and 60 interchange, get rid of Broadway exit. For I-10 and I-17 split, close 7th Ave entrance. All these are traffic blockers. I am surprised that non 
of AOT can figure these out.   

Online English Strongly disagree Az drivers, do not support HOV, so you will waste another usable lane of traffic that will be empty. 

Online English Strongly disagree I was going to recommend the exact opposite; either reduce the time restrictions for HOV or remove the HOV lanes all together.  The additional lanes for all 
traffic would likely prove more beneficial than enabling two HOV lanes. 

Online English Strongly disagree Get rid of the HOV or otherwise restricted lanes and let them be open to everyone during rush hour.  It makes no sense to close off a fourth of the space to 
three fourths or more of drivers. 

Online English Strongly disagree The existing HOV lanes on I-17 are already under utilized. Adding a second lane would accomplish nothing except encourage more illegal usage of the lane. I 
personally use the HOV lanes on a regular basis, and there is minimal to no congestion there along I-17 even during the most congested periods of rush hour. 
Also, I see cars with a single occupant playing leapfrog with the lane, hopping in and out to save time in the hopes they don't get caught. If you add a second 
HOV lane, you are only going to make this worse, and the lanes will sit there mostly empty while other traffic lanes crawl along at 5MPH.    We do not need more 
HOV lanes.     I can't speak for I-10, as I refuse to drive on I-10 because it is a bloody parking lot and I have found it is faster to take surface streets than to 
attempt to drive on I-10. 

Online English Strongly disagree Existing HOV lanes are seldom at capacity. Use funding elsewhere! 

Online English Strongly disagree I think HOV lanes are running just fine.  They are never backed up.  Adding another HOV lane will just cause more back up of the regular lanes, which are 
ALWAYS backed up!  We need a solution for those.  

Online English Strongly disagree You also need additional lanes for  cars with single drivers.  The phoenix population is scattered across hundreds of square miles.  Increasing number of HOV 
lanes will not guarantee that these double lanes will be filled with autos. 
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Comment Form –  
Online or Hard Copy 
(meeting, mailed, etc.) 

The Corridor Master Plan Recommendations 
include the addition of a managed lane* through 
a large part of the I-10/I-17 Spine Corridor. The 
initial strategy envisions a second high occupancy 
vehicle (HOV) lane where HOV lanes currently 
exist, and a new single HOV lane where HOV lanes 
do not currently exist. This strategy would 
support transit, reduce congestion, and improve 
travel time reliability. What are your thoughts on 
this strategy? 

Managed Lanes Strategy – Comments 

Online English Strongly disagree already too few lanes during heavy traffic times . Reducing this to two or three lanes will clog things up further unless the freeway is widened    

Online English Strongly disagree These lanes are underused and contribute to additional congestion in the remaining lanes.  I have counted cars in the current HOV lane on I-17, during peak 
hours, and 50% of the cars I counted contained 1 person in the car.  Those who follow the rules are forced to sit in the remaining lanes and watch 2-3% of the 
total traffic pass by in the HOV lane. 

Online English Strongly disagree  If you do not encourage people to use mass transit they will not use mass transit.  If there's no reason for people to live closer to where they work they will not 
live closer to where they work they will use more freeways and pollute more air.  

Online English Strongly disagree Add another normal lane. In fact, add 3 more normal lanes if you truly want to minimize turbulence in the traffic flow. 

Online English Strongly disagree Instead of causing traffic jams for years of lane expansion construction, why not do the right thing and make another new freeway north & south between the 
Phoenix area to the Flagstaff area. It's already a nightmare going north with only 2 lanes and being stuck behind trucks going up mountains. When there is an 
accident, hundreds of cars have to sit there for hours while the freeway is cleared. Somebody should have thought of this years ago before traffic in Phoenix got 
as bad as it is in Los Angeles. We DO NOT need a new freeway to Las Vegas, we need a new freeway to Prescott & Flagstaff. Millions of tourists travel to the 
Grand Canyon from the Phoenix area and the ONLY way to get there is the clogged 17. It's totally rediculous.  

Online English Strongly disagree High-capacity rail transit is needed here, not additional vehicle travel lanes 

Online English Strongly disagree No more lanes.  Execute this by simply converting an existing regular lane into a managed lane. 

Online English Strongly disagree Carpooling is great in theory, but it is not practical.  We are all incentivized to carpool, and I loved it when I was able.  However, it is often too difficult to 
coordinate with everyone's busy schedules.  These lanes would not reduce congestion.  In fact, it seemed as though congestion improved when the SB HOV lane 
was changed to an all-purpose lane further north, beginning at Indian School. Making room for additional HOV lanes would be wasted on the few that can 
actually make carpooling work for their schedules.  Meanwhile, the vast majority of travelers would continue to be stuck in the same lanes that are congested 
now.  Currently it's not the HOV lanes that are congested, and I and others would take them if we could! 

Online English Strongly disagree First off, the picture above of is not accurate.  It should show the regular lanes jammed while the HOV lane is marginally utilized. As far as your question, adding 
a second marginally used lane is not the answer. If you really want to add a "special" lane, do what they do in other big cities and add an express lane.  I am 
100% totally opposed to adding another HOV lane. 

Online English Strongly disagree ever seen the Katy freeway?  Look into it.   

Note: Comments are presented as submitted and are not edited or corrected for grammar. 
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Feedback on Designated Entry Points to Managed Lanes  

Comment Form –  
Online or Hard Copy 
(meeting, mailed, etc.) 

Currently, drivers can enter and exit the HOV 
lane at will. Having two managed lanes in each 
direction would result in limiting entrance and 
exit to those lanes at specific, designated points 
for safety. What are your thoughts on this 
strategy? 

Designated Entry Points – Comments 

Meeting Strongly agree Many people use the HOV lane without meeting the requirements.  This would reduce that. The problem I see with this is not peak travel time is it's lack of 
utilization. Not a major problem, but something to consider. I would prefer a physical barrier than a few feet of space to reduce space/built environment impacts.

Mailed Strongly agree Dual lanes would aid people in entering and exiting and easing congestion. 

Meeting Strongly agree Unmanaged lanes allow use of lanes for passing by non-HOV drivers, a common practice at all times of day. DPS is severly understaffed and unable to effectively 
enforce speed limits and weaving - this will not change. 

Delivered by 
Neighborhood 

Strongly agree seems safer 

Delivered by 
Neighborhood 

Strongly agree Safe entry/exit on HOV lanes is a serious problem. Needs to be resolved with specific entry/exit spots. Great suggestion! 

Mailed Strongly agree Ohio DOT has put in express lanes (not HOV, but same idea) along I271 East of Cleveland. Entry points are 3 to 4 miles apart. This works VERY well and could 
easily used as a HOV lane. Please contact ODOT about this. 

Online English Strongly agree Get on with it! 

Online English Strongly agree Striping should conform to the MUTCD 

Online English Strongly agree This is a necessary change to help with enforcement!!!! 

Online English Strongly agree It's very dangerous when cars come in and out of HOV wherever. 

Online English Strongly agree I strongly support this - we have had far too many accidents from wrong-way traffic at the on/off ramp that has two way traffic. 

Online English Strongly agree Too many vehicles zip in and out of this lane to pass traffic 

Online English Strongly agree My Name Is Gregory R. Maughan, and my address is 3415 North 23rd Drive, Phoenix, AZ 85015, my Phone Number is (602).277.5585, and my Email Address is 
Greg04M@yahoo.com. I live in the subdivision of Siesta Terrace, and I LOVE my neighborhood. I would not be opposed to the  expansion of the I-17 corridor in 
your current plans WITH ONE EXCEPTION. I WOULD, and I AM COMPLETELY AGAINST ANY pedestrian bridge of ANY typed whatsoever at the Osborn & I-17 
intersection and so are almost all, if Not All of my neighbors. Our neighborhood is experiencing a Surge in crime already, and that Foot/Bicycle Bridge would do 
Nothing but encourage More! The Foot/Bicycle cross overs at the Main Intersections of Thomas Road and Indian School Road are PLENTY as they exist now, OR 
if you care to improve those, but NOT at Osborn, & I-17. We in Siesta Terrace, AND Westwood Village/Estates are Extremely Opposed to this idea, and are happy 
to discuss it with anyone at your office.   Respectfully,  Gregory R. Maughan  

Online English Strongly agree California utilizes something similar and it works great. 

Online English Strongly agree Many drivers currently misuse HOV lanes as ultra-high-speed passing lanes. Controlling access would help manage this behavior. 

Online English Strongly agree I agree with this strategy. As with my previous comment, enforcement would be key.  

Online English Strongly agree YES!!!! The Express Lanes in Chicago seem to help traffic flow. If you know that you'll be taking highway for the next 12 miles, get in the far lane, get out of the 
way, and keep it moving! I feel like this would be a nice option for non-HOV lanes as well. I love the cone-type barriers that have been erected for the 60-
West/10-East interchange. It keeps people from cutting in, slowing down traffic, and making last minute bad decisions to jump out of that lane. 

Online English Strongly agree I commuted in MInneapolis/St. Paul for a number of years. They built a similar system and it works great. For my commute here in Phoenix, I get on the I17 from 
the I10 and I don't exit until Yorkshire. I utilize the HOV with a passenger and would love to worry less about traffic jumping in front of me from a dead stop 
along the way. 

Online English Strongly agree This is used in CA and I believe it improves HOV flow. 

Online English Strongly agree excellent idea as long as the "rushed" bullies are monitored so they DO NOT harass other drivers.   
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Comment Form –  
Online or Hard Copy 
(meeting, mailed, etc.) 

Currently, drivers can enter and exit the HOV 
lane at will. Having two managed lanes in each 
direction would result in limiting entrance and 
exit to those lanes at specific, designated points 
for safety. What are your thoughts on this 
strategy? 

Designated Entry Points – Comments 

Online English Strongly agree We were shown this concept at the 202 Freeway committee meetings and it seemed a very good way to go. 

Online English Strongly agree Greatly increases proper usage as DPS can monitor specific areas for violations, with drivers unable to get out at will 

Online English Strongly agree I like it.  main reason for broadway curve back up is all the lane changing going on.  make people commit sooner. 

Online English Strongly agree This would help decrease all the merging that slows down traffic and also causes accidents. Great idea! 

Meeting Agree Flow of traffic is what matters & that's near the split, so that is actually a good thing 

Meeting Agree Probably will need traffic lights where HOV lanes merge 

Meeting Agree This would segment HOV lanes and further eliminate random in and out access by non-HOV vehicles 

Meeting Agree I think having manage entry/exit point for HOV traffic will help manage traffic flows. However, additional care needs to make sure that the managed points meet 
future and current needs for travelers (not allowing people to get out where needed, etc.) 

Meeting Agree Very difficult to get into HOV lanes during heavy traffic 

Meeting Agree Depends on how many HOV commuters could stay in managed lanes. Education would be a key. 

Meeting Agree Good, as long as there are signs or something better for wrong way drivers! 

Online English Agree As long as the restrictions are not causing more confusion at times of emergencies.  That it will be understood how to handle the HOV lanes and be able to see 
the signs clearly especially at night. 

Online English Agree Unlike California, our major intersections are roughly one mile apart leaving little time transitioning at freeway speeds.  The two lanes help relieve the traffic on 
the other lanes as long as the state does not change the times for exclusive use by vehicles with 2 or more passengers. 

Online English Agree Seems efficient, but again, what is done to manage traffic when accidents occur? 

Online English Agree I like the idea of less traffic and managed lanes. But NO to the foot bridge !! I do not want people to be able to just walk across the 17 into my neighborhood at 
Osborn. This will bring more traffic and crime. NO!!  

Online English Agree How would violators of this be handled? That is, if a driver entered/ exited this proposed area, would there be more patrol officers watching this, or perhaps, 
cameras, recording and sending a ticket in the mail along with a picture of the violation occurring? I follow the rules of the road, and it bothers me to see 
someone "doing whatever the driver wants, whenever they want", and no one to cite them for the violation. Other than this, I think this is a good idea to 
implement with the HOV lanes we currently have.  

Online English Agree Have seen them in operation in California - Arizona drivers would have to be educated!! 

Online English Agree I only agree if this option does not take away space. I'd rather have two HOV lanes that are unmanaged than one that is managed. 

Online English Agree The double lanes are used in a few places in Southern California.  We will need to adjust. 

Online English Agree Can be helpful, though driving in LA it did not help there. Just made more of traffic headache, as many driver do not plan out there routes or think ahead. Many 
drivers place their mind in auto pilot, and any deviation in what they see daily, makes them indecisive and un-adaptable to variations in traffic. This I believe will 
create a new level of confusion where roughly 65-75% of the drivers will not be able to handle with the efficiency needed. 

Online English Agree As long as people are paying attention and not on their phones, I can see this working.  Just have it well marked with signs, etc.   

Online English Agree It depends on where those entrances and exits are.  Will they be at main cross roads or every 5 or 10 miles apart. How about one managed limited access lane 
can be used only for passage through the city, long distances travel. This would not an HOV lane and can be used by anyone with enter and exit every 5 or 10 
miles apart. The other lane is to be a HOV lane that can be entered or exited at will. 

Online English Agree I see the benefts, but again, my concern is how eliminating the use of HOV lanes to maneuver around three lanes of drivers who are going the SAME speed and 
clogging traffic flow due to drivers not following the rules of the road, including moving over to the left when you are going the same speed.  
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Comment Form –  
Online or Hard Copy 
(meeting, mailed, etc.) 

Currently, drivers can enter and exit the HOV 
lane at will. Having two managed lanes in each 
direction would result in limiting entrance and 
exit to those lanes at specific, designated points 
for safety. What are your thoughts on this 
strategy? 

Designated Entry Points – Comments 

Online English Agree First thought that comes to mind: waste of space. Although I like the idea of a "safe" HOV where cars cannot cut you off (making you hard brake because they 
are coming into your smooth flow of speed from a dead stop in rush hour traffic)  

Online English Agree This approach is intelligent for preventing vehicles pulling into the HOV anywhere now during congested periods and the danger it poses to riders in the lane 
already.   

Online English Agree I know this is commonly used in Los Angeles. My concern would be that drivers who aren't familiar with it in Phoenix won't know how long they'll be "trapped." 
I'd recommend a sign at the entrance that says where the next exit will be so drivers know they won't miss their exit and be tempted to exit the HOV lane 
illegally. 

Online English Agree Like the idea, however, with a lot of people being distracted, they may not realize they cannot exit when they want too and instead cause accidents.  Large easy 
to understand signage would be necessary if this idea moves forward. 

Online English Agree Particularly for bus and freight traffic.  

Online English Agree Works pretty well in California 

Online English Agree  If you don't know where you're going it might cause accidents for drivers to cut across that area  

Online English Agree The speed differential between the HOV lane and the adjacent lane is huge during peak hours (75 mph vs 30 mph) and it is dangerous to navigate in and out. 

Online English Agree The exits from the managed lanes needs to be at points where vehicles can navigate to freeways exits easily.   

Online English Agree The Broadway curve has too many entrance points.  Several should be eliminated. 

Online English Agree if you're going to do it, put a wall up like TX does.   

Online English Agree Again we should reward commuter that are not contributing to the smog and congestion, but why are we not seeing more proposals that involve public transit 
options.  Owning a personal vehicle is expensive.  We should explore options that can benefit the entire community as well. 

Meeting Neutral/Don’t know Adopt what California uses in regards to HOV lane policy. No moving at will. 

Meeting Neutral/Don’t know I am not sure that this will improve it.  I think that it might cause problems with drivers already in this area. 

Online English Neutral/Don’t know I've seen this in LA where traffic is much worse. Not sure if an actual issue here, at least yet. Can be a big difference in speeds between HOV and others, but not 
sure if separation is needed. Limited options in avoiding accidents. 

Online English Neutral/Don’t know I feel neutral towards this strategy, with my concern being that some drivers might worry about not knowing where the limited entrance and exits will be at, and 
miss an exit.  I would feel confident about this approach if it is paired with more hov ramps and good signage. 

Online English Neutral/Don’t know The use of collector lanes could allow normal and limited access HOV lanes to coexist, otherwise people may not use the lanes if they can not easily get in or out. 

Online English Neutral/Don’t know how about changing these managed lanes over to express lanes with limited exits? Like on the I-15 near the strip in vegas  im strongly against adding these 
managed lanes since i cannot use them but am ultimately going to be stuck with paying for them  

Online English Neutral/Don’t know This idea is fine as long as entry/exit lanes are available no less than every 3-4 miles. 

Online English Neutral/Don’t know I've never been on a road like this and it seems like the designated entry and exit areas could get very crowded 

Online English Neutral/Don’t know This would help discourage illegal usage of the lane, but if you don't have enough access points, it will also discourage legitimate usage of the lane. The lanes 
along I-17 are already under utilized, and this might make the problem worse. Think carefully before you do this. 

Online English Neutral/Don’t know I have concerns that this'll cause bunching up of vehicles & a greater amt of last-minute weaving of HOV vehicles when they're permitted to exit the HOV lane at 
a certain point, & then must exit only a short distance away- they will then have to move VERY quickly over several lanes of traffic to exit. 

Online English Neutral/Don’t know I've used them in Utah, and found them to be more trouble than their worth.  As with our current HOV lanes, no enforcement and abuse there as well. 
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Comment Form –  
Online or Hard Copy 
(meeting, mailed, etc.) 

Currently, drivers can enter and exit the HOV 
lane at will. Having two managed lanes in each 
direction would result in limiting entrance and 
exit to those lanes at specific, designated points 
for safety. What are your thoughts on this 
strategy? 

Designated Entry Points – Comments 

Online English Neutral/Don’t know This seems like a great idea, however, if the designated points are not positioned right, it may cause more anxiety for all drivers. Right now, drivers will speed to 
get over in order to get off an exit from the HOV lane although they have only a few feet to do so.  I have seen them speed over 4 lanes to get off almost 
causing major accidents. 

Online English Neutral/Don’t know  I can't determine from the rendering nor the question the safety impact of your suggestion so I don't know how to answer this question.  

Online English Neutral/Don’t know It's OK the way it is, but would be less traffic if EVERYBODY could use the HOV lanes, not just cars with 2 + passengers. 

Online English Neutral/Don’t know I am not sure limited HOV access will work in urban Phx with exiting/merging every mile. 

Online English Neutral/Don’t know Not sure how this will translate to keeping the flow moving.  

Online Spanish Neutral/Don't Know It will be necessary to see if these strategic points of exit are adjusted to the needs of the drivers. Also, having two exclusive HOV lanes would imply the need to 
better monitor their use with existing technology. To date, there are many violations of this rule, because those who should not be in those lanes currently 
circulate in them. In addition, the message that the lanes are not HIGH SPEED, but HIGH OCCUPANCY, should be emphasized, since many use them to simply 
pass at very high speeds. 

Meeting Disagree Drivers will enter & exit at will 

Meeting Disagree During rush hour, the HOV lane stays flowing 2 would be pointless. 

Meeting Disagree Not good for tourists who are not familiar with system 

Delivered by 
Neighborhood 

Disagree I am a board member at Bethany Crest #6 and represent 99 corporate share holders 
Sorry for the wrighting and spelling 

Mailed Disagree This will only add confusion. A round A Bout in my neighborhood has caused so many problems and accidents. Lets keep it simple. An additional travel lane 
would be better than an HOV lane. 

Meeting Disagree People don't follow the rules now! 

Online English Disagree I like the freedom and simplicity of entering or leaving carpool lanes at any location.  I think it's less stressful and less confusing for folks, esp. visitors. 

Online English Disagree This creates a congestion point in traffic with folks juggling to get over to get into/out of the HOV lanes.  Additionally if there is an accident in the HOV lanes this 
restricted area could cause even greater risks to the flow of traffic and driver safety. 

Online English Disagree We have too many out of state seasonal visitors to limit the lane entry/exit and think it would cause more accidents, also if limited entry then less people inclined 
to use it since not know if can get out when need to 

Online English Disagree They should be treated like the HOV lanes now. Enter and exit at will. 

Online English Disagree Personally I feel designated entrance and exit points cause more confusion which lead to rash decision making while driving. When in California when driving on 
these designated entrance and exit roads, I often find myself rushing to get from the left side of the road to the right side of the road to exit when I know I only 
have so much time to exit. This causes me to have more stress and sometimes cut people off because I don't want to have to be stuck in the managed lanes and 
then miss my exit 

Online English Disagree One HOV lane is enough and allows for safer exit and entry. 

Online English Disagree Depending on where the access points are, may limit use by local residents. 

Online English Disagree I've been trapped by this in California before. Driver's who may have inadvertently entered the HOV lanes, have no way to immediately correct their mistake. This 
puts them at risk of being ticketed, or of missing an exit (depending on design). 

Online English Disagree I would need to see some sort of research that supports this format being safer; I highly doubt that it is. 

Online English Disagree I have driven these types of lanes in Los Angeles County and either the drivers don't respect the lane laws or make a mad dash to get across to the exit 
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Comment Form –  
Online or Hard Copy 
(meeting, mailed, etc.) 

Currently, drivers can enter and exit the HOV 
lane at will. Having two managed lanes in each 
direction would result in limiting entrance and 
exit to those lanes at specific, designated points 
for safety. What are your thoughts on this 
strategy? 

Designated Entry Points – Comments 

Online English Disagree This has already been used in salt lake city, and currently commuters break the solid white line at will. Commuters will not only be confused and irritated at 
missing exits and entrances, but violaters will still cross at will. This will only increase road rage and congestion. 

Online English Disagree This has been tried in other states with disastrous results and popular opinion 

Online English Disagree driving in areas where this is an practice (CA) does not seem to limit lane changes; only when HOV traffic is specifically forced to stay in HOV, such as with 
cement barriers partitioning them from other traffic (East Coast 1-95 Hot Lanes), does this seem to work 

Online English Disagree I disagree on adding a second HOV lane.  If you control access the only benefit that will be provided is to keep drivers doing 30-40 mph less than the HOV lane 
drivers from entering the HOV lane and causing HOV drivers to slam on their brakes. 

Online English Disagree put the hov lanes on the far right and make it an exit only lane for those that would otherwise not be allowed. This would encourage more HOV usage because 
then you wont have to fight so hard to get to and into the HOV lane and not have to fight to get out of it to exit.  

Online English Disagree When there is an accident in those lanes due to people not following the laws and driving slowly causing congestio then it will back up the main line as well. 

Online English Disagree Covert HOV lanes to Paid Toll Lanes----I drive I-10 daily from Litchfield Park to Tempe.   Hov Lane is not busy and many people use the lane with only 1 
passenger 

Online English Disagree Change is good, but this is confusing. Must install raised markings - like at US60 WBND to I-10 WBND. 

Online English Disagree We already have enough California strategies, this just causes people to whip in and out and take their chances...they see their exit and they sneak in...causing 
the people behind to slam on their brakes. 

Online English Disagree This would mean that there would be backups around those access points.  

Online English Disagree I've seen this in California and it makes it more difficult for carpoolers to use the HOV because the entrance and exit points aren't necessarily coordinating with 
where you need to enter / exit the freeway. 

Online English Disagree Seems like it would take too much space.  I would rather see an extra lane go in than have that barrier space to seperate the HOV from regular lanes. 

Online English Disagree This does not work in California... Those lanes are essentially empty, and the regular lanes are congested.  What would work is having designated minimum 
speeds for the individual regular lanes (PAINTED ON THE LANES).  Min. 65 in far right lane. Min. 70 in center lane.  Min. 75 in far right lane.  The problem of 
backup begins when there is a "slow" moving vehicle in the left lane(s).  Furthermore, vehicles that are not freeway worthy, and drivers whom are not skilled 
enough to nor follow proper freeway etiquette are causing the congestion. 

Online English Disagree This concept is not rooted in common sense.  Why would you ever limit access to an hov lane, should you decide to keep them?  There would be significant 
bottle necks where drivers attempted to exit the hov lane. 

Online English Disagree Limited access managed lanes are only known to be useful where there are a high correlation of origin and destination locations in specific places.  This is not 
supported by provided information and past data from MAG and regional studies. 

Online English Disagree Big government trying to regulate and where you can and can't do anything.  There is no reason to restrict entrance to HOV lanes, as is done in many states, 
which cause many problems at those entrance and exit points and ignored by those doing the surveys.  Travel them sometimes, at peak traffic times, and you'll 
get my point. 

Online English Disagree In California for tourists, it makes for more danger because they are not necessarily familiar with the area. this would be horrible because of the amount of 
tourism we see during winter and spring months. 

Online English Disagree makes it hard to cut across lots of lanes of traffic in a short amount of time to reach desired exit, especially for those not familiar with where the HOV lane access 
point is 

Online English Disagree Safe but inefficient use of roadway.  Vehicles will also likely cut across pavement markings. 

Online English Disagree Take a look at California --- they have limited access and it doesn't help traffic congestion.   In my open it helps create congestion. 
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Comment Form –  
Online or Hard Copy 
(meeting, mailed, etc.) 

Currently, drivers can enter and exit the HOV 
lane at will. Having two managed lanes in each 
direction would result in limiting entrance and 
exit to those lanes at specific, designated points 
for safety. What are your thoughts on this 
strategy? 

Designated Entry Points – Comments 

Online English Disagree I only suggest this in the areas where traffic is known to slow due to merging issues. One example would be the small polls recently installed on the 60 west/10 
south hov off ramp. People were known to skip the line and merge last minute often causing accidents. That is where I would suggest this measure. The other 
one would be were the 10 west split off to the 17 right before 24th st 

Online English Disagree Limited ingress and egress seems to cause more problems, especially during stop and go traffic. 

Mailed Strongly disagree I hate driving in California for this Very reason.  Causes problems when you are forced to slow to a stop just to exit when allowed - especially if traffic to the right 
will not yield to let someone exit. No. No. No. Please. 

Meeting Strongly disagree I don't see the need to the extra HOV lane. 

Meeting Strongly disagree I understand why, but I feel this will cause more issues than it will solve. 

Meeting Strongly disagree I am against two lanes. One HOV lane is working fine now. No need to spend the money 

Meeting Strongly disagree Some of our entrance ramps are currently 2 lane and merge into 1. I think the extra space should be used in additional lanes on Hwy. 

Meeting Strongly disagree Too many wrong way crashes this will only increase the # of wrong way crashes 

Online English Strongly disagree I think the idea is kind of cool but I'm sorry people are stupid and selfish and I only see this as creating designated points of congestion or accidents along the 
freeways. Forcing the entry and exit and ultimately the mixing of two free flowing bodies of traffic just seems like you're asking for more accidents.  

Online English Strongly disagree I like being able to enter and exit at will.  Creating the limited access managed lanes will create confusion and trap cars in these lanes until they reach the next 
marked exit/enter section.  Drivers will ignore this anyway, as they do on surface streets where solid white lines exist. 

Online English Strongly disagree I like having control of my safety, the government  has more than they can handle now ? 

Online English Strongly disagree I think this would just add more confusion to the use of the HOV lanes.  

Online English Strongly disagree During off hours you lose the ability to use the lane as a passing lane. 

Online English Strongly disagree Limited access HOV provides opportunity for more reckless driving...SAFETY FIRST! 

Online English Strongly disagree Drivers will be totally confused.  Do the people who start these ideas ever drive the freeway?  Drivers need to be educated about excessive speed, we need more 
police on the freeway, and texting while driving should be outlawed.   

Online English Strongly disagree HOV lanes are great but I don't think limiting access would be equitable because it would not optimize their usage.  Managed lanes give the connotation that 
they could someday become toll lanes. 

Online English Strongly disagree It would be better to extend the light rail and encourage responsible commuting than enable people to drive to the central corridor 

Online English Strongly disagree Was there any visual observations that went along with the study? An additional HOV lane?????? As a person whose life is being destroyed by the Phoenix 
freeway system ( 1.5 to 2 drives each direction) I see many people who not belong in the HOV lane driving along with no worries... these people would include 
off duty policeman, ADOT employees in company trucks, young women, prius drivers, none of them do not have the "Cloud" license plate. Do they have some 
kind of immunity???? The HOV lane is hardly used and is the only option to get anywhere at times. The state of Texas does no utilize HOV lanes. Those lanes are 
a joke.... Think outside the box and don't waste taxpayer money. This is a really silly solution to the traffic problems. 

Online English Strongly disagree there are no issues on I-17 enter exit at will!   

Online English Strongly disagree Nonsense.  pure nonsense.   

Online English Strongly disagree Don't need 2 hot lanes.  

Online English Strongly disagree For safety? Seriously? How safe would it be to have all traffic wanting to exit at designated points, and was unable to because of one reason or another? I can 
only imagine the nightmare this would generate. I -17 would be incapable at this point ... to even add another lane for HOV traffic. Having a huge portion of I-17 
below grade ... would be a nightmare to improve without double decking. Which seems to be the only realistic idea. 
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Comment Form –  
Online or Hard Copy 
(meeting, mailed, etc.) 

Currently, drivers can enter and exit the HOV 
lane at will. Having two managed lanes in each 
direction would result in limiting entrance and 
exit to those lanes at specific, designated points 
for safety. What are your thoughts on this 
strategy? 

Designated Entry Points – Comments 

Online English Strongly disagree This can cause more backup in the HOV lane if both lanes are occupied by slower drivers and backup the main traffic lanes from people missing the entrance or 
hesitating and jumping off of the on ramp creating unsafe conditions. 

Online English Strongly disagree As last comment, it will not solve any problem and will create more confusion.  

Online English Strongly disagree Californa does this and cars move in and out at will.  Why cause an expence like this for very little return. 

Online English Strongly disagree Nope, waste of time and money, one single lane of HOV and current, cross the line when ever you want.   This appears to be hazardous to me as it will force late 
decisions to cross many lanes to hit the entrance, since the entrances are not constant as it is today.  Our elderly drivers will struggle with this change.  Wasteful 
idea, lots of work for no tangible value. 

Online English Strongly disagree At will is different from other states and causes confusion for that reason.  Further, at will allows for weaving in and out of traffic and many times the HOV is 
moving at considerably higher rates of speed than regular lanes. 

Online English Strongly disagree Confusing, especially to visitors which Phoenix has a lot of.  Instead eliminate "specialty" lanes and let all be open to everyone. 

Online English Strongly disagree I don't really see why we need this!  Keep the HOV lanes as they are. Just one lane.  Save some money.  The regular lanes are congested and will just become 
more congested with this strategy.  No. 

Online English Strongly disagree better off to expand light rail or have freeway busses    

Online English Strongly disagree This takes up as much room as a couple of additional lanes that anyone could use - which would immediately reduce congestion.   

Online English Strongly disagree I've used these in other states and they are terrible. 

Online English Strongly disagree Such restrictions will make HOV lanes harder to use, reduce flexibility, use valuable lane real estate that could be used for unrestricted lanes, and have the 
unintended consequence of making drivers less safe by incentivizing them to make hasty lane changes to enter the lanes.  This is a terrible idea. 

Online English Strongly disagree I think this will make it more difficult - it's a quasi-express lane and HOV lane - to maneuver.  Confusing for drivers and quite likely to cause more non-
compliance as well as accidents. 

Online English Strongly disagree Wasted space.  An additional lane would be better. 

Online English Strongly disagree Limited access to/from HOV lanes is a poor idea.  In California, residents only see it as over-regulation of the roadway and a way for DPS/the State to give 
people more traffic violations and money-grab.  Additionally, many people will not follow the rules and will enter and exit as they need at any location.  This 
might actually decrease safety as drivers in the left-most GP lane won't expect anyone changing lanes from the HOV lane at non-designated locations.  It will 
also need more DPS patrol to enforce the HOV limited access rules, which will cost more money.  And if DPS's man-power isn't increased and they can't keep up 
to enforce the rules, drivers will be discouraged and tend to violate more.  Finally, Phoenix's grid lends to all mile-arterials to be heavily used, choosing which 
crossroads have HOV access seems too random.   Limiting access to/from the HOV lanes will likely have a detrimental impact by forcing people that just entered 
the freeway that want to enter the HOV lane to stay in the GP lanes longer than they normally would which can increase congestion in the GP lanes.  Plus, the 
locations where a driver can exit the HOV lane will likely be a magnet for crashes (extra weaving vehicles) and the crossroad off-ramp/exit at an HOV access 
location will be even more congested since more drivers than normal will be forced to use those off-ramps.  Overall, I don't think this is a more safe option. 

Online English Strongly disagree Again, we need normal lanes not more HOV lanes. Restricting where people can get in and out of lanes will only further confuse the drivers and create anxiety 
rather calm. 

Online English Strongly disagree im going to be blunt: Phoenix drivers are far too stupid to manage this kind of thing safely, and unless there is a physical barrier, nobody will pay attention to the 
rules. and as evidenced by the breakway separators on the WB 60 HOV ramp going into I-10, even a physical barrier will not be enough to stop some of these 
people.  

Online English Strongly disagree This would create less entry/exit points on the HOV lanes therefore fewer commuters would use. This would then impact the regular lanes 

Online English Strongly disagree This is a horrible idea. Have driven in California and people do not follow this. It also makes it more difficult for out of town drivers to navigate our highways. 

Online English Strongly disagree This approach does not work in other major cities 
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Comment Form –  
Online or Hard Copy 
(meeting, mailed, etc.) 

Currently, drivers can enter and exit the HOV 
lane at will. Having two managed lanes in each 
direction would result in limiting entrance and 
exit to those lanes at specific, designated points 
for safety. What are your thoughts on this 
strategy? 

Designated Entry Points – Comments 

Online English Strongly disagree I have experienced this in California. I find entering a fast moving HOV lane with limited access options difficult when merging from slow congested lanes. It 
disrupts the flow of the HOV lane when lane changes are focused in a short space. 

Online English Strongly disagree Again, adding more under utilized HOV lanes makes no sense.  If the HOV lanes were jammed, then they would make sense but they are not.  I take my child to 
daycare down the 51 freeway every day and we can drive as fast as we want BECAUSE NO ONE IS USING THE HOV LANE BUT US. Adding more HOV lanes makes 
no sense. Have you done any traffic simulations on this?  Add 20% more traffic to the normal existing freeway lanes and a corresponding 20% addition to the 
HOV lanes and what do you have?  JAMMED NORMAL LANES AND EMPTY HOV LANES.  I am 100% opposed to this.  This is not the answer. 

Note: Comments are presented as submitted and are not edited or corrected for grammar. 

  



  

Alternatives Screening Technical Report – Appendix C  C-45 
 

Feedback on Property Acquisition 

Comment Form –  
Online or Hard Copy 
(meeting, mailed, etc.) 

The Corridor Master Plan Recommendations 
would likely require acquisition (purchasing) of 
some right of way (properties) along the 
corridor. Do you support taking some properties 
along the corridor in order to improve traffic 
operations and safety? What are your thoughts 
on this strategy?  

Property Acquisition – Comments 

Online Spanish Strongly agree I support the measure because I consider that the common good is above the good of individuals who, in the future, will also be able to benefit from these 
improvements. 

Mailed Strongly agree All the improvements are needed and would require purchasing properties which is understandable by most people and accetable. 

Meeting Strongly agree Many old and poor condition buildings that need to go away. 

Meeting Strongly agree You also need to consider potential noise and health impacts to residents near the expanded freeway. 

Meeting Strongly agree Please contact us 602-524-2995; see comments àPlease consider rubberizing 

Meeting Strongly agree Unfortunate, but needed. 

Mailed Strongly agree Especially if you expand to the West. 

Delivered by 
Neighborhood 

Strongly agree I live along this corridor in a 99 unit cooperative. Despite being a senior citizen & "comfortable" where I live, I think it necessary to be for corridor expansion 
despite possible personal displacement in the process.  I have talked to other persons in similar situations, so long as fair reimbursement is possible I support 
expansion 

Meeting Strongly agree Especially along I-17 between Thomas Rd. and Bell Rd. very high crime area. 

Meeting Strongly agree Yes we need more roadway 

Online English Strongly agree Especially any property west of I-17 up to 27th Avenue.  On the east side of I-17 nothing past 24th Avenue. 

Online English Strongly agree As I see the plan, this should be the last major reconstruction of our freeway system. We should do it right to provide adequate space for the construction.  As 
noted by Bob Hazlett, we do not know the future need for transportation corridores nor do we know the effect of technology to more efficiently transport people.  
At this point, we need to factor in all transportation modes as they interact with our modern update of the freeway system.  This will prevent the need to do major 
reconstruction in the future.  

Online English Strongly agree I also believe you should take RESIDENTIAL properties within 50 yards of major intersections such as the crossroads of Bethany Home and I-17.  The increased 
traffic, noise, pollution, drainage issues will greatly impact these homes both during and after construction.  After the completion of construction have these 
properties re-zoned commercial and sell them to developers for local businesses.    This would:  (1) mitigate any residential issues during construction       (a)  
Noise       (b)  Construction traffic       (c)  Structural damage to nearby homes that (remember the structural damage that resulted during the rebuilding of the 
bridges over I-17 at major intersections.)  Foundation cracks in older construction.  (2)  After construction       (a) Neighborhood cut through traffic       (b) Impact 
on the residents from the noise levels due to traffic       (c) Environmental impact on health of those closest to the intersections with increased vehicles idling       
(d) Mitigate the impact of draining issues.  Remember water flows downstream and as you build these roadways higher, the water from these intersections flows 
into neighborhoods.  (3)  Increase economic development by allowing for new business opportunities in the neighborhoods.  (4)  Will show your concern for the 
residents that are impacted the greatest due to the proximity of the major intersections which are growing larger to accommodate the increased traffic flow.       
(a)  Remember, areas this close to the intersections and which are beyond the freeway exit ramps do not have the advantage of the sound walls for noise 
mitigation.         (b)  Based on the "new design" these properties are also at greatest risk for a major accident impacting their residential property due to their 
proximity.   

Online English Strongly agree The freeway needs to removed the lanes that appear and then disappear. The poor ability of people to merge results in traffic slowing when it does not need to 

Online English Strongly agree There are many run-down and crime-infested old apartment buildings along I-17.  Seeing these gone would be a welcome improvement to nearby home 
ownerships.  Businesses can relocate - lots of open retail spaces around the phoenix corridor. 

Online English Strongly agree This needs to be done. Most properties in question are dilapidated and an eye sore. 

Online English Strongly agree If this can be done expeditiously than do it.  If it takes too long the need will likely no longer be there. 
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Comment Form –  
Online or Hard Copy 
(meeting, mailed, etc.) 

The Corridor Master Plan Recommendations 
would likely require acquisition (purchasing) of 
some right of way (properties) along the 
corridor. Do you support taking some properties 
along the corridor in order to improve traffic 
operations and safety? What are your thoughts 
on this strategy?  

Property Acquisition – Comments 

Online English Strongly agree If the added land is needed to properly construct a safe and usable highway, YES. 

Online English Strongly agree For the safety of everyone, it is a must that safety be maintained for all 

Online English Strongly agree Definitely, if it is to improve traffic and SAFETY, then yes. Those properties along the corridor wouldn't be in a safe area if they stayed. The cost of someone's life is 
never comparable to how much income a property makes 

Online English Strongly agree Absolutely.  A good transportation system is in the public's interest. 

Online English Strongly agree Would support taking property if owners are fairly compensated and road expansion would result in better traffic flow. 

Online English Strongly agree Please add sound walls between Ray and Warner on the West side. 

Online English Strongly agree Yes why has this not happen before. Many buildings/homes right along I-17 are vacant, in disrepair, or left to rot.   Further more, why is 2 dimensions only ever 
considered in out state? Major Earth events are unlikely to happen here. A second level for rail(monorails, skytran or lightrail) and vehicles passing through town 
should be able to be built over portions of the existing roadways. On Top of that, Solar power infrastructure should be created or leased to companies to build 
over to generate income of our state and powers those around us. 

Online English Strongly agree The I-17 corridor is especially deficient in width and would benefit greatly by widening the corridor. 

Online English Strongly agree Do what is necessary to increase the width of the corridor.   Make it fair to all law abiding citizens who do NOT drive in the HOV lane. DO NOT add an additional 
lane.... drive around and make some visual observations...  

Online English Strongly agree My Name Is Gregory R. Maughan, and my address is 3415 North 23rd Drive, Phoenix, AZ 85015, my Phone Number is (602).277.5585, and my Email Address is 
Greg04M@yahoo.com. I live in the subdivision of Siesta Terrace, and I LOVE my neighborhood. I would not be opposed to the  expansion of the I-17 corridor in 
your current plans WITH ONE EXCEPTION. I WOULD, and I AM COMPLETELY AGAINST ANY pedestrian bridge of ANY typed whatsoever at the Osborn & I-17 
intersection and so are almost all, if Not All of my neighbors. Our neighborhood is experiencing a Surge in crime already, and that Foot/Bicycle Bridge would do 
Nothing but encourage More! The Foot/Bicycle cross overs at the Main Intersections of Thomas Road and Indian School Road are PLENTY as they exist now, OR if 
you care to improve those, but NOT at Osborn, & I-17. We in Siesta Terrace, AND Westwood Village/Estates are Extremely Opposed to this idea, and are happy to 
discuss it with anyone at your office.   Respectfully,  Gregory R. Maughan  

Online English Strongly agree Yes. Yes. Yes. I have studied the I-17 for years now and the only way to maximize the traffic flow is to incorporate existing frontage roads into the the interstate 
itself. If you pay attention to traffic flow, you will see that commuters already utilize frontage roads to circumvent traffic congestion during rush hour. Why would 
you not want to utilize that valuable space into the freeway already? Better yet, follow the traffic conditions set upon in Houston, whereas the frontage roads are 
not tolled, and the freeway is completely paid for by toll. If you want to make the frontage roads a multi-divided highway and have commuters use the I-17 
interstate corridor if they pay a toll, then you might be able to afford to build the kind of interstates already in existence in Houston. Then you could build a free 
standing freeway from the stack to the 101 and have existing frontage roads act as one way freeways on each side. 

Online English Strongly agree This is an unfortunate evil when it comes to increasing and rebuilding the infrastructure. 

Online English Strongly agree With proper compensation for the properties I am for this. 

Online English Strongly agree Agree if purchase offered at fair market value with reasonable time for property owner to relocate. 

Online English Strongly agree Though not for the purpose of creating additional managed lanes, I agree expansion of the corridor is necessary and acquisition of additional property would be 
necessary to effectuate that expansion. 

Online English Strongly agree Yes. Absolutely. Most properties immediately adjacent to the existing highways need to be bulldozed anyway, and doing so would be doing a favor to the 
community. Take what you need and fix the d**mn roads! 

Online English Strongly agree A no brainer 
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Comment Form –  
Online or Hard Copy 
(meeting, mailed, etc.) 

The Corridor Master Plan Recommendations 
would likely require acquisition (purchasing) of 
some right of way (properties) along the 
corridor. Do you support taking some properties 
along the corridor in order to improve traffic 
operations and safety? What are your thoughts 
on this strategy?  

Property Acquisition – Comments 

Online English Strongly agree Great idea, however many miles of traffic in metro phoenix are land locked with concrete, e.g. Interstate 17  and Interstate 10 thru downtown phoenix.  Why not 
create double decker highways? 

Online English Strongly agree Absolutely. Unfortunately, purchasing private/commercial properties is just going to happen. As Phoenix continues to grow, the roads will need to grow to 
accommodate the increase in traffic. I think people should be compensated for this unexpected upheaval, but, ultimately, it's for the good of the general public. 

Online English Strongly agree do it now, before it's too expensive, plan for the future now 

Online English Strongly agree Yes, it is necessary to improve traffic flow though dense areas like midtown Phoenix where I-17 needs to be widened desperately. The current width is impossible 
to work around unless neighbors want portions of the freeway elevated to accommodate expansion?   

Online English Strongly agree sacrifice of a few for the betterment of the masses; price we pay for living in community.  any "reasonable" person understands that at times a price must be paid.  
kewl..... 

Online English Strongly agree Absolutely. Most of the properties along the corridor need to be torn down anyway. 

Online English Strongly agree in the areas where you would be widening, would be along I-17 where improving the freeways would be improving the neighborhoods.    

Online English Strongly agree Traffic control is the life blood of a major city. 

Online English Strongly agree We need more lanes on the spine and that requires more real estate. Our protections and processes for acquisition have been consistently fair and reasonable to 
property owners. I support this idea. 

Online English Strongly agree This is inevitable.  As long as the private property owners are compensated at a fair market value - as determined by (2) independent certified appraisers - I don't 
have a problem with it.  Shame that city and traffic planners didn't provide for the necessary ROW in the very beginning. 

Online English Strongly agree Yes.  I know it is a little unpopular for the "government" to acquire these properties, but it's what has got to happen! 

Online English Strongly agree Definitely need more room for trffic safety. Also, any freeway improvements need to take into account future driverless vehicles. 

Online English Strongly agree Get out the way! 

Online English Strongly agree if you buy a house next to a freeway you should be prepared to accept that traffic needs may necessitate destruction of the home. i think a lot of people buy these 
houses trying to save a buck then drag their heels claiming "they didnt know" and various other excuses.  

Online English Strongly agree I hate property takings, but freeways, and particularly incremental freeway expansions like this are the best example of when it should be done.  I wouldn't say the 
same if this were for a private company to make a toll road, but this public freeway is the best reason for takings. 

Online English Strongly agree ANYTHING that improves the lousy traffic flow should be done.  

Online English Strongly agree Sometimes it is necessary for progress. I doubt the people planning the I-17/I-10 corridor ever thought the valley would grow like it has over the years. What's the 
other option, a double decked freeway. 

Online English Strongly agree As much as I hate eminent domain, the ROW needs are higher for this corridor and we may need to stimulate more investment any.  

Online English Strongly agree Landowner needs to be compensated for loss of land use and if needed including re-location costs, structure acquistion.  

Online English Strongly agree take three times what you think you need now and pave it all.  you want to grow the economy, improve the flow of traffic beyond any goals you have today.   

Online English Strongly agree Yes we should be taking right of way in order to build transportation systems that are beneficial to the community as whole.  There should be more high capacity 
public transit in the nation's sixth largest city. 

Online English Strongly agree Our highway system is way to bogged down currently and we need to make sure we plan for further growth.  

Meeting Agree Take properties where project limits access to the properties; provide access program for properties retained. 

Meeting Agree Give people a proper payment for their home. 
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Comment Form –  
Online or Hard Copy 
(meeting, mailed, etc.) 

The Corridor Master Plan Recommendations 
would likely require acquisition (purchasing) of 
some right of way (properties) along the 
corridor. Do you support taking some properties 
along the corridor in order to improve traffic 
operations and safety? What are your thoughts 
on this strategy?  

Property Acquisition – Comments 

Mailed Agree This property is one corporation - You can't take one without affecting all of the units.  The membership carrying charges would be shared over fewer people and 
likely will cost more than the elderly membership can afford. All units are owner occupied. We are across the freeway from Grand Canyon University & fear we will 
be overshadowed by a BIG company. The land there is not occupied by residents. We strongly hope the little guy gets a  

Delivered by 
Neighborhood 

Agree only if the acquisitions are done fairly and at the cheepest cost possible - you own properity north of Camelback on the west side of freeway now - use that and 
leave us alone. 

Meeting Agree Acquisition cost will be astronomical. 

Meeting Agree R/W acquisitions should be balanced with needs for improvements (i.e. linking critical improvement components to vital r/w acquisitions.) 

Mailed Agree Please take industrial properties over residential. 

Meeting Agree I seen where property is being bought as long as it does not affect the Town of Guadalupe City limity as well as Awatukee. For a lot of people & businesses will be 
affected. 

Online English Agree If this happens, I hope the property owners will receive a fair and just compensation as a result of the acquisition. I don't mind paying a little extra sales tax to 
support this. After all, if it was you or me losing our property in the name of progress, wouldn't we want to be compensated fairly? 

Online English Agree At a fair price to the property owner and will relocation assistance. 

Online English Agree It would be beneficial to sacrifice a general purpose lane for a managed lane in order to maintain travel time reliability for the managed lanes.  Currently HOV 
lanes on I-10 do not function during peak periods, and at times perform worse than general purpose lanes. 

Online English Agree I agree if people are reimbursed fairly. 

Online English Agree It must be on a very limited basis and as small as possible. 

Online English Agree This is a very tentative agreement towards takings. I understand the occasional need, but believe it should be done as rarely as possible. 

Online English Agree Managed, maintained roads are better than bigger roads 

Online English Agree As long as it is only the area next to the freeway (access road) and only the building on that access road. Our neighborhood is in the process of going historic and 
our boundaries from east to west are 19th Ave to 24th Ave south of Osborn and 23rd Ave north of Osborn, from Thomas Road north to Fairmount.   

Online English Agree Yes some of the areas are pretty run down and need to be revamped anyway 

Online English Agree Provided that the taking of properties does not affect older home areas which are attempting to be designated historic.  I do have a worry that this will reduce my 
home value.   

Online English Agree Get rid of some of the shit hole apartment and neighborhoods that are lost causes and put the freeway up.  

Online English Agree As long as the home owners are compensated enough to purchase a bigger/better home. If commercial business, they need to be compensated as well. 

Online English Agree I agree, but only if the situation is handled with respect and fairness to any businesses that are effected.   

Online English Agree We need more lanes for traffic. I support property acquisition for this effort. 

Online English Agree As long as those property owners are sufficiently and fairly compensated. 

Online English Agree most likely necessary - but taking homes is a problem. How do you plan to minimize the increased devisivness of the monster road? 

Online English Agree As long as it doesn't disproportionately affect low income areas, and that those residents are given fair compensation so as not to create a situation in which 
being forced to move puts them deeper into poverty or results in some homeless situations. 

Online English Agree I like expanding what we have versus making new routes.  

Online English Agree The freeways comprising the spine have been in place for decades.   Adjacent landowners should not be surprised by use of eminent domain 
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Comment Form –  
Online or Hard Copy 
(meeting, mailed, etc.) 

The Corridor Master Plan Recommendations 
would likely require acquisition (purchasing) of 
some right of way (properties) along the 
corridor. Do you support taking some properties 
along the corridor in order to improve traffic 
operations and safety? What are your thoughts 
on this strategy?  

Property Acquisition – Comments 

Online English Agree If they get it for a good price.  

Online English Agree Yes, for fair pricing and rates.   

Online English Agree Agree if and only if land acquisition is made to support transit, not private vehicle movements 

Online English Agree Property owners should be compensated with a fair price for land taken. 

Meeting Neutral/Don’t know There should be NO widening, NO expansion, ONLY reallocation.  Only for existing HOV lanes, or newly designated HOV lanes on and off ramps seem worthy of 
this. 

Delivered by 
Neighborhood 

Neutral/Don’t know No drastic loss of housing. 

Delivered by 
Neighborhood 

Neutral/Don’t know I do know it will take my home, eventually. 

Meeting Neutral/Don’t know Not in Guadalupe. 

Mailed Neutral/Don’t know Would like to see acquisitions to be on industrial side rather than homes that are about to go historic. i.e. West side of I-17 North of Thomas 

Meeting Neutral/Don’t know As long as businesses/neighborhoods that remain are "protected" from noise/traffic. 

Online English Neutral/Don’t know use existing access roads 

Online English Neutral/Don’t know Again concerns on what property is being taken and who benefits from that acquisition.  Will the property owners be compensated 

Online English Neutral/Don’t know I don't know from your information how many businesses or residences this would effect. 

Online English Neutral/Don’t know I only agree with this if the people in these areas knew it might someday happen like with the 202 in the east valley. And if the people displaced are given the 
amount of money required to purchase the equivalent home or property they are already in. Not a present day value on their home or property. Forcing someone 
to downgrade their living situation even if it's for the sake of the "greater good" is wrong. 

Online English Neutral/Don’t know I would prefer that these didn't cut into the bikability and walkability of the area. 

Online English Neutral/Don’t know If property owners are properly compensated for the their inconvenience, then I could accept some stealing of property. Proper compensation in my opinion 
includes all of the disruption as well as non-monetary considerations such as transactions costs. The proper compensation should also consider the benefits to 
society as a monetary value. Roughly 8 times the current value seems fair. Anything less is abhorrent. 

Online English Neutral/Don’t know Not sure...Would this affect homes / apartment buildings along 17? 

Online English Neutral/Don’t know I'm currently a resident of 23rd ave and Thomas, if this would mean expanding west where there are less residential structures then I would support this project. 

Online English Neutral/Don’t know I would like more details in the acquisition process. 

Online English Neutral/Don’t know don't want to take anybody out of there homes or businesses unwillingly 

Online English Neutral/Don’t know In order for the plan to work ... something would have to give. Decking the freeway ... would be the only way to improve traffic flow, and minimize property owners 
being uprooted.  

Online English Neutral/Don’t know It depends on the properties acquired and what the land is used for. Freeway widening is almost never effective due to the treadmill effect of induced demand. If 
the land is used for another purpose, it might be worthwhile. 

Online English Neutral/Don’t know It depends...I think there are better ways to decrease this traffic, such as have the government offices switch office hours.  Days that government entities have the 
day off, such as President's day I can get to work in half the time, so if Government offices changed from 8 - 5 to 9:30 to 6:30 it would take a huge amount of 
congestion off the streets. 
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Comment Form –  
Online or Hard Copy 
(meeting, mailed, etc.) 

The Corridor Master Plan Recommendations 
would likely require acquisition (purchasing) of 
some right of way (properties) along the 
corridor. Do you support taking some properties 
along the corridor in order to improve traffic 
operations and safety? What are your thoughts 
on this strategy?  

Property Acquisition – Comments 

Online English Neutral/Don’t know Not if eminent domain is required... If land owners are willing to sell, then yes.  

Online English Neutral/Don’t know This is a difficult one. I think what gets me is the word, "taking". Ouch! Just imagine the many businesses and apartments along the Black Canyon Freeway that 
would need to be relocated. How many of those would go willingly? Where would they be sent to? But I understand the space is required. Can't we build UP? 
Maybe add a top level to the freeway (we don't have strong earthquakes here). Have the top going one way and the lower level go the opposite direction.  

Online English Neutral/Don’t know Great emphasis should be placed on working with residents to ensure they are cared for and relocated, not simply displaced with financial compensation. 

Online English Neutral/Don’t know This happened along the light rail corridor - too soon to see what the impact is 

Delivered by 
Neighborhood 

Disagree sounds expensive 

Mailed Disagree No families should be fooled to sell their homes. If the city/developer wants these homes, they must offer MORE than fair market value, guarantee loans for 
purchase of a new home regardless of credit and must pay for all relocation services! 

Online English Disagree Disagree if it means taking homes and disturbing neighborhoods. 

Online English Disagree I don't agree with forcing families from their homes for the purpose of increasing freeway width. The only way I see this being positive is if the families all agree to 
sell and are paid more than fair market value for their properties as their properties are not being considered for their market value but as necessary space for 
widening the freeway. Additionally, efforts should be made to aid displaced families with guaranteed loan backing for relocation if forced to move.  

Online English Disagree disagree under the assumption that purchased properties will be turned into additional lanes. if used to install bus lanes/light rail, ect ect...this would be okay with 
me. 

Online English Disagree As long as those properties in the corridors are compensated appropriately do I approve. 

Online English Disagree Only if you are building light rail 

Online English Disagree I believe spending money on improving traffic operations is fruitless, since we are transitioning to a driverless economy where the software guiding vehicles will 
auto-correct and the 'human error' element will be completely removed. 

Online English Disagree "Taking" is an ugly word.  No one should be required to sell their property. 

Online English Disagree I dont live near the highways, but as a property owner, I would be irate to lose my home, property at a discounted rate . 

Online English Disagree Just depends....I disagree if it is to increase the HOV lanes.  Add more regular lanes! 

Meeting Strongly disagree Noway! Not Homes, business' at Baseline - fine. But ABOSOLUTELY NO Homes 

Meeting Strongly disagree It would take away from businesses. 

Meeting Strongly disagree Properties should not be considered for acquisition, what so ever. 

Mailed Strongly disagree I disagree with residential houses being used.  I wouldn't mind seeing industrial and hotels go. No Houses! 

Meeting Strongly disagree I don't believe we should hurt our local businesses; especially businesses who have been operating for 90 years. 

Delivered by 
Neighborhood 

Strongly disagree disrupting people's homes for a minimal use HOV lane is not supported 

Delivered by 
Neighborhood 

Strongly disagree too costly & interferes with numerous people's homes for minimal use 

Meeting Strongly disagree You would be affecting buisnesses that are supose to pay for it 
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Comment Form –  
Online or Hard Copy 
(meeting, mailed, etc.) 

The Corridor Master Plan Recommendations 
would likely require acquisition (purchasing) of 
some right of way (properties) along the 
corridor. Do you support taking some properties 
along the corridor in order to improve traffic 
operations and safety? What are your thoughts 
on this strategy?  

Property Acquisition – Comments 

Meeting Strongly disagree I do not agree with pulling property away from businesses who are contributing to our economy. This will hurt business, which will in turn hurt our local 
community & economy. 

Meeting Strongly disagree Big waste of money! 

Meeting Strongly disagree I don't believe the proposed plans would impact the flow of traffic enough to warrant the acquisition of any properties that would impact local business! 

Delivered by 
Neighborhood 

Strongly disagree This expansion would take my home. 

Online English Strongly disagree I think the improvements should be made within the pre-existing confines.  Seems to be plenty of right-of-way to work with.  Acquiring improved properties will 
have negative impacts on the cities and neighborhoods along those routes - it will create orphan properties and parcels and create areas that will be difficult or 
impossible to rebuild or prosper.  The highway path will be way too wide.  it is not good urban planning. 

Online English Strongly disagree I'd like to know what alternatives were considered before considering this. 

Online English Strongly disagree I do not support the taking of private property 

Online English Strongly disagree No!! Please don't destroy our neighborhood and surrounding businesses to make a bigger freeway. I'd rather have it be a bit more congested than take away from 
our gorgeous neighborhood  

Online English Strongly disagree I do not support this at all. Although the word "purchase" is used, historically this means forced out at a below market price. 

Online English Strongly disagree These areas become crime ridden 

Online English Strongly disagree Those property owners never get market value of their properties 

Online English Strongly disagree No.  I don't support taking of private land for unnecessary improvements which won't help solve the problem anyway.  

Online English Strongly disagree Do not need to do it. 

Online English Strongly disagree Build up, not out. Stack the freeway. Consider local traffic use and through traffic. Mark the pavement, not erected eye-level signs. Too many signs. Minimizing 
footprint and encouraging use of transit, light rail, buses, carpooling. Giving more lanes to people increases independence, less carpooling, more pollution. 

Online English Strongly disagree Maybe if other means suggested do not work.  Phoenix taxes are absurdly high already.  Residents do not want this additional burden. 

Online English Strongly disagree Interstates have already had a massively negative impact on neighborhoods and communities.  The efforts to expand these pieces of infrastructure 
disproportionately impact low income and ethnic communities.  Any effort to further expand these expansive and invasive pieces of infrastructure will 
undoubtedly further this damage.  Again, mass transit initiatives work to alleviate this problem.  Why not look into a city-wide express mass transit system, such as 
Bus Rapid Transit or Express bus service similar to what is ran in Seattle instead of only catering to suburban residents that work 9-5 jobs in the downtown phoenix 
areas?  Building more is not equivalent to building smart.  

Online English Strongly disagree just get rid of frontage roads    

Online English Strongly disagree Big government encroaching upon surrounding neighborhoods bringing crime and devastated neighborhoods.  Look at I17 from Thomas Rd North....use to nice 
neighborhoods.  only to fall to crime and the crap brought on by big city decisions on local communities to solve the problems they over exaggerate.  Get 
someone to do the studies that understands neighborhoods and the traffic flows of these neighborhoods and the impact on the affected neighborhoods. 

Online English Strongly disagree If the acquisition is to create additional lanes for HOV, rather than for all to use, I do not support this.   
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Comment Form –  
Online or Hard Copy 
(meeting, mailed, etc.) 

The Corridor Master Plan Recommendations 
would likely require acquisition (purchasing) of 
some right of way (properties) along the 
corridor. Do you support taking some properties 
along the corridor in order to improve traffic 
operations and safety? What are your thoughts 
on this strategy?  

Property Acquisition – Comments 

Online English Strongly disagree  The reason I strongly disagree it is my experience that MAG does not take into consideration neighborhoods they impact when they begin to build roadways in 
this fashion. When Three and Five Avenue were proposed to be converted to one ways the neighborhood that action would directly impact was not included in 
massive public information meetings. If this is going to happen without involvement from the neighborhood Action Associations and membership (Not just 
leadership) these changes will impact I cannot support them.   MAG has ignored downtown Neighborhood's for a long time.   Prior to the completion of interstate 
10 and the tunnel and the deck park  and now decades after that engineering feat.  The Moreland Corredor was destroyed,  for the last leg of the I 10.  Is MAG or 
the city of Phoenix or the state of Arizona proposing transportation destroy yet one more historic neighborhood in downtown Phoenix?   Neighborhoods matter 
in these changes. Why doesn't MAG tell their survey takers what right-of-way they would like to take?  Your survey covers a large stretch and right-of-way is a 
pretty broad statement. What specifically is MAG talking about and how can anyone answer the survey not knowing?  

Online English Strongly disagree The way Arizona/Phoenix works, this will be a major waste of money.  Remove frontage roads if necessary.  This will likely end up being such an incredible waste of 
space.  We should fit it in as much as we can in the space we have.   

Online English Strongly disagree I do not believe in eminent domain. I feel like those areas will be pushed out further into neighborhoods that were not previously built with the highway in mind. 
Often times those are poorer areas with sleezy hotels and those will get demolished and pushed into the neighboring communities that try to keep their streets 
clean 

Online English Strongly disagree We have to protect our historic neighborhoods and the environment. 

Meeting   Expansion by force is wrong! Design the roadways as not to encroach on exsisting businesses. 

Meeting   If it doesn't affect then ok 
Note: Comments are presented as submitted and are not edited or corrected for grammar. 
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I-10, Near Term Improvements CRA Workshop Results 

Design-Bid-Build Assumption 

January 12-14, 2015 

  



Post-Response Results Total Project $161.3 $155.8 $173.8 $181.6

Category Base Cost
2015 $'s

Cost Range 2015 $'s
10th Percentile 70th Percentile 90th Percentile

Project Description

CRA Workshop
Cost Summary Sheet

I-10, Maricopa (SR-143 – SR-202L, Santan) Near-Term Improvements
Design-Bid-Build Scenario  /  TRACS# H8768-DBB

Last Updated January 2015

A modified collector-distributor roadway system will be developed to eliminate the existing weaving conditions between SR-143, Broadway Road and US 60 that is causing significant congestion on I-10 during the morning and evening peak travel periods. All 
existing system and service interchange freeway access will be retained with the Recommended Alternative. South of Baseline Road, I-10 will be widened to provide additional freeway capacity within that segment of the project.

$12.0

Risk-Adjusted Cost Results (in Millions $'s)Cost Results

$15.3
$15.1 $17.2

HighLevel of Project 
Design

CRA Workshop
Cost Summary Sheet

Low Medium

$199.5

$147.1

$14.9 $14.5
$10.4
$141.8

$12.8
$135.4

Cost Range YOE $'sBase Cost
2015 $'s

Base Cost
YOE $'s 10th Percentile 70th Percentile 90th Percentile

Post-Response Right-of-Way
Post-Response Construction $160.6 $168.9

Post-Response Results Total Project
Pre-Response Results Total Project

$13.9 $15.1Post-Response Preliminary Engineering

Category

$177.9 $209.0
$169.6 $189.5 $198.4$161.3 $174.8

$1
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.3
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Cost Millions

Risk Analysis Results
Project Cost

Base Cost Estimate (2015 $'s)
Base Cost Estimate Escalated to Base Schedule (YOE $'s)
Risk Analysis Results - Pre-Response (YOE $'s)
Risk Analysis Results - Post-Response (YOE $'s)

Results Depicted Include 
Approximately $0.28 M Previous Cost 

Spent to Date

$4.46

$3.31

-$2.45

$2.39

-$2.31

-$1.86

$1.79

$1.69

$1.60

$1.43

$0.31

$3.23

-$2.42

$2.38

-$2.31

-$1.83

$1.58

$1.41

-$3.0 -$1.0 $1.0 $3.0 $5.0

I-10 H8768-DBB ROW 60.01: ROW for Alameda pedestrian bridge
(ROW Agent)

I-10 H8768-DBB CNS 10.02: Maintaining ITS during construction
(Project Manager)

I-10 H8768-DBB DES 10.01: Inbound local lanes near Twin Buttes
(Project Manger)

I-10 H8768-DBB ROW 50.01: Condemnation (ROW Agent)

I-10 H8768-DBB ROW 60.02: Opportunity to reduce Diablo stadium
parking impacts (ROW Agent)

I-10 H8768-DBB CTR 40.01: Oil Price Opportunities (Project Manager)

I-10 H8768-DBB MGT 30.01: Lack of funding in FY'17 and FY'18 (MAG
Program Manager)

I-10 H8768-DBB CNS 30.01: Lengthen Inbound Construction Schedule
(Project Manager)

I-10 H8768-DBB DES 30.01: Pedestrian bridge aesthetics (Project
Manager)

I-10 H8768-DBB CNS 900.01: Differing Site Conditions (Resident
Engineer)

Expected Value Impacts on Cost (in Million $)

Top Risks Impacting
Project Cost

Pre-Response Risk Cost Impact Pre-Response Escalation
Pre-Response Extended Overhead Costs Post-Response Risk Cost Impact
Post-Response Escalation Post-Response Extended Overhead Costs

The S-curves reveal that, prior to risk response, there was a 70 percent chance of the total 
project costs being less than $199.5 million in year-of-expenditure (YOE).

With the risk response strategies included, project costs now have a 70 percent chance of being 
less than $189.5 million YOE.

These results indicate that by implementing the risk response strategies developed at the CRA 
workshop, project costs are expected to be reduced by $10.0 million.
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CRA Workshop
Schedule Summary 

Sheet

I-10, Maricopa (SR-143 – SR-202L, Santan) Near-Term Improvements
Design-Bid-Build Scenario  /  TRACS# H8768-DBB

Last Updated January 2015

CRA Workshop
Schedule Summary 

Sheet

Level of Project 
Design

Low Medium High

Project Completion Date Range

Base Date

Jun-2018 Jun-2018 Jun-2018 Oct-2018Post-Response Advertisement Date (Outbound)
18.0 Months 18.0 Months 20.3 Months 27.3 Months

Apr-2020 Sep-2020
Jun-2017 Jun-2017Post-Response Advertisement Date (Inbound)

Post-Response Construction Duration (Inbound)

10th Percentile 70th Percentile 90th Percentile

Jun-2017 Oct-2017

Nov-2019 Nov-2019 Dec-2020 May-2022
Nov-2019

Schedule Results Risk-Adjusted Schedule Results

Category

Pre-Response Results
Post-Response Results

ROW 60.01 - ROW for Alameda pedestrian bridge Move the Alameda pedestrian bridge switchback ramps on the east side into the existing ROW that is owned. Would eliminate impacts on the east side. Move the Alameda pedestrian bridge switchback 
ramps on the west side closer to I-10 would minimize impacts to parking for Diablo stadium and the billboard that is in the stadium parking lot. There may be a requirement for an easement on the east side. Negotiations with city of Tempe about impacts to 
Diablo stadium parking impacts.

Post-Response Construction Duration (Outbound) 14.0 Months 14.0 Months 16.4 Months 22.5 Months
Key Risk Response Strategies

Under the base schedule, the project is expected to be completed in November, 2019.  The S-
curves reveal that, prior to risk response, there is a 70 percent chance that the project will be 
completed by December, 2020 indicating a risk of potential delay to project completion of 
approximately 12.1 months.
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Risk Analysis Results
Project Completion Date

Base Completion Date
Risk Adjusted Completion Date - Pre-Response
Risk Adjusted Completion Date - Post-Response

6.60

3.64

2.10

1.93

1.03

0.96

0.96

0.61

0.25

0.19

3.64

1.00

0.51

0.96

0.61

0.25

0.19

0.0 2.0 4.0 6.0 8.0

I-10 H8768-DBB MGT 30.01: Lack of funding in FY'17 and FY'18 (MAG Program
Manager)

I-10 H8768-DBB CNS 10.02: Maintaining ITS during construction (Project
Manager)

I-10 H8768-DBB CNS 30.01: Lengthen Inbound Construction Schedule (Project
Manager)

I-10 H8768-DBB MGT 50.01: Agency workforce limitations (ROW Agent)

I-10 H8768-DBB CNS 30.02: Conflict between inbound and outbound contracts
(Project Manager)

I-10 H8768-DBB DES 20.01: Design Approval (Project Manager)

I-10 H8768-DBB ROW 60.05: Construction easements for noise walls (Project
Manager)

I-10 H8768-DBB CNS 10.03: Road restrictions due to events (Resident
Engineer)

I-10 H8768-DBB CNS 900.02: Discovery of unknown utilities during construction
(Resident Engineer)

I-10 H8768-DBB ENV 40.01: Cultural and Historical Findings during Construction
(NEPA Planner)

Expected Value Delay (Months)

Top Risks Impacting
Project Schedule

Pre-Response Schedule Delay

Post-Response Schedule Delay

After including the risk response strategies developed at the CRA workshop, the project 
completion delay is reduced to approximately 4.5 months with the project being completed in 
April, 2020.

By employing the risk response strategies developed within the CRA, project completion can be 
achieved 7.6 months earlier.
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I-10, Near Term Improvements CRA Workshop Results 

Design-Build Assumption 

May 29, 2015 

  



Post-Response Preliminary Engineering

Category

$181.4 $213.2
$170.6 $189.7 $198.1$164.7 $176.4

$145.6

Cost Range YOE $'sBase Cost
2015 $'s

Base Cost
YOE $'s 10th Percentile 70th Percentile 90th Percentile

Post-Response Right-of-Way
Post-Response Construction $168.0 $175.9

Post-Response Results Total Project
Pre-Response Results Total Project

$7.1 $7.7

$156.1

$7.4 $6.9
$10.4
$150.6

$12.8

Project Description

CRA Workshop
Cost Summary Sheet

I-10, Maricopa (SR-143 – SR-202L, Santan) Near-Term Improvements
Design-Build Scenario  /  TRACS# H8768-DB

Last Updated June 2015

A modified collector-distributor roadway system will be developed to eliminate the existing weaving conditions between SR-143, Broadway Road and US 60 that is causing significant congestion on I-10 during the morning and evening peak travel periods. All 
existing system and service interchange freeway access will be retained with the Recommended Alternative. South of Baseline Road, I-10 will be widened to provide additional freeway capacity within that segment of the project.

$12.0

Risk-Adjusted Cost Results (in Millions $'s)Cost Results

$8.0
$15.1 $17.1

HighLevel of Project 
Design

CRA Workshop
Cost Summary Sheet

Low Medium

$203.4

Category Base Cost
2015 $'s

Cost Range 2015 $'s
10th Percentile 70th Percentile 90th Percentile

Post-Response Results Total Project $164.7 $158.4 $176.0 $183.7
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Cost Millions

Risk Analysis Results
Project Cost

Base Cost Estimate (2015 $'s)
Base Cost Estimate Escalated to Base Schedule (YOE $'s)
Risk Analysis Results - Pre-Response (YOE $'s)
Risk Analysis Results - Post-Response (YOE $'s)

Results Depicted Include 
Approximately $0.28 M Previous Cost 

Spent to Date

$4.46

$4.20

-$2.43

$2.39

-$2.31

$2.21

-$1.71

$1.57

$1.52

$1.43

$0.31

$2.06

-$2.40

$2.38

-$2.31

-$1.69

$1.56

$1.50

-$3.0 -$1.0 $1.0 $3.0 $5.0

I-10 H8768-DB ROW 60.01: ROW for Alameda pedestrian bridge (ROW
Agent)

I-10 H8768-DB CNS 10.02: Maintaining ITS during construction (Project
Manager)

I-10 H8768-DB DES 10.01: Inbound local lanes near Twin Buttes
(Project Manager)

I-10 H8768-DB ROW 50.01: Condemnation (ROW Agent)

I-10 H8768-DB ROW 60.02: Opportunity to reduce Diablo stadium
parking impacts (ROW Agent)

I-10 H8768-DB CNS 30.01: Lengthen Inbound Construction Schedule
(Project Manager)

I-10 H8768-DB CNS 900.03: ATCs and DB Innovation (Project Manager)

I-10 H8768-DB DES 30.01: Pedestrian bridge aesthetics (Project
Manager)

I-10 H8768-DB CNS 900.01: Differing Site Conditions (Resident
Engineer)

I-10 H8768-DB MGT 30.01: Lack of funding in FY'17 and FY'18 (MAG
Program Manager)

Expected Value Impacts on Cost (in Million $)

Top Risks Impacting
Project Cost

Pre-Response Risk Cost Impact Pre-Response Escalation
Pre-Response Extended Overhead Costs Post-Response Risk Cost Impact
Post-Response Escalation Post-Response Extended Overhead Costs

The S-curves reveal that, prior to risk response, there was a 70 percent chance of the total 
project costs being less than $203.4 million in year-of-expenditure (YOE).

With the risk response strategies included, project costs now have a 70 percent chance of being 
less than $189.7 million YOE.

These results indicate that by implementing the risk response strategies developed at the CRA 
workshop, project costs are expected to be reduced by $13.7 million.
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ROW 60.01 - ROW for Alameda pedestrian bridge Move the Alameda pedestrian bridge switchback ramps on the east side into the existing ROW that is owned. Would eliminate impacts on the east side. Move the Alameda pedestrian bridge switchback 
ramps on the west side closer to I-10 would minimize impacts to parking for Diablo stadium and the billboard that is in the stadium parking lot. There may be a requirement for an easement on the east side. Negotiations with city of Tempe about impacts to 
Diablo stadium parking impacts.

Post-Response Construction Duration (Outbound) 20.0 Months 20.0 Months 22.3 Months 24.8 Months
Key Risk Response Strategies

Schedule Results Risk-Adjusted Schedule Results

Category

Pre-Response Results
Post-Response Results

Post-Response RFP Date (Inbound)
Post-Response Construction Duration (Inbound)

10th Percentile 70th Percentile 90th Percentile

Mar-2017 Jul-2017

May-2019 Aug-2019 Sep-2020 Dec-2021
May-2019

Project Completion Date Range

Base Date

Jul-2017 Jul-2017 Jul-2017 Jul-2017Post-Response RFP Date (Outbound)
20.1 Months 20.1 Months 21.5 Months 24.2 Months

Oct-2019 Jan-2020
Mar-2017 Mar-2017

CRA Workshop
Schedule Summary 

Sheet

I-10, Maricopa (SR-143 – SR-202L, Santan) Near-Term Improvements
Design-Build Scenario  /  TRACS# H8768-DB

Last Updated June 2015

CRA Workshop
Schedule Summary 

Sheet

Level of Project 
Design

Low Medium High

Under the base schedule, the project is expected to be completed in May, 2019.  The S-curves 
reveal that, prior to risk response, there is a 70 percent chance that the project will be 
completed by September, 2020 indicating a risk of potential delay to project completion of 
approximately 16.8 months.
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Risk Analysis Results
Project Completion Date

Base Completion Date
Risk Adjusted Completion Date - Pre-Response
Risk Adjusted Completion Date - Post-Response

6.60

3.64

2.10

1.93

1.83

1.03

0.96

0.96

0.64

0.61

1.64

1.00

0.91
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0.61

0.0 2.0 4.0 6.0 8.0

I-10 H8768-DB MGT 30.01: Lack of funding in FY'17 and FY'18 (MAG Program
Manager)

I-10 H8768-DB CNS 10.02: Maintaining ITS during construction (Project
Manager)

I-10 H8768-DB CNS 30.01: Lengthen Inbound Construction Schedule (Project
Manager)

I-10 H8768-DB MGT 50.01: Agency workforce limitations (ROW Agent)

I-10 H8768-DB UTL 20.03: Third Party Utility Relocation (Project Manager)

I-10 H8768-DB CNS 30.02: Conflict between inbound and outbound contracts
(Project Manager)

I-10 H8768-DB DES 20.01: Design Approval (Project Manager)

I-10 H8768-DB ROW 60.05: Construction easements for noise walls (Project
Manager)

I-10 H8768-DB CTR 30.02: Evaluation of DB Proposals (Project Manager)

I-10 H8768-DB CNS 10.03: Road restrictions due to events (Resident Engineer)

Expected Value Delay (Months)

Top Risks Impacting
Project Schedule

Pre-Response Schedule Delay

Post-Response Schedule Delay

After including the risk response strategies developed at the CRA workshop, the project 
completion delay is reduced to approximately 5.7 months with the project being completed in 
October, 2019.

By employing the risk response strategies developed within the CRA, project completion can be 
achieved 11.0 months earlier.
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I-17, 19th Avenue to the I-10 Split CRA & Value Planning Workshop Results 

January 25-26, 2016 

February 8-10, 2016 

  







































































































































































 

 

 

 

 

 

I-17/Camelback TI CRA & Value Planning Workshop Results 

(in coordination with Valley Metro Phoenix West/Glendale Extension LRT) 

June 27-30, 2016 

  











































































































































































 

 

 

 

 

 

I-10/West Sky Harbor Access Value Planning Workshop Results 

February 13-17, 2017 

  







Value Planning Summary
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 I-10 West T. I. Access with Phoenix Sky Harbor Projects 
CRA / Value Planning / Agenda 

Core Group: Chaun Hill, Quinn Castro, Sarah Carter, Molly Monserud, Jordan Feld, Ken Smith, 
Suresh Raghavendra, Brian Bombardier 

Monday 8:00 AM 

Introduction / Background 
Presentation of Design Elements and Constraints & 
Controlling Decisions 
o West Access TI at I-10 
o T2 / T3 
o Sky Train 
o U & V Taxiways 
o Roadway 
o West GTC 
o Air Cargo/Freight 
o West Terminal 
o Other 

Monday 12:30 PM 

Airport Needs / Wants 
COP Needs / Wants 
ADOT Needs / Wants 
Evaluation Criteria 
Paired Comparison 

Tuesday 8:00 AM 

Footprint Map 
o Identify elements that are set in space (layout) and 

time (schedule) 
Brainstorm Ideas (Creative Phase) 

Tuesday  12:30 PM Group Scoring of Ideas 
Shortlist 2 or 3 Themes (family of ideas) 

Wednesday 8:00 AM Design Competition to Develop Solutions 

Thursday 8:00 AM Conduct CRA on the Alternatives 
Evaluation to Select the Best Value Solution 

Friday 8:00 AM 
Develop Master Schedule (to include all the design 
elements) and Cash Flow 
Presentation Preparation 

Friday 1:00 PM Presentation 

Friday 2:30 PM Adjourn 
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I-17/Central Avenue Bridge Replacement CRA Workshop Results 

(in coordination with Valley Metro South Central LRT) 

May 2, 2017 

  

























 

 

 

 

 

 

I-17/Mountain View CRA Workshop Results 

(in coordination with Valley Metro Northwest Extension LRT) 

May 3, 2017 

  



















 

 

 

 

 

I-17/Indian School TI, 

I-17/Northern TI, 

I-17/Glendale TI, 

I-17/Thunderbird TI, and 

I-17/Bell TI CRA Workshop Results 

May 16 & 18, 2017 
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Cost Risk Assessment (CRA) 

Results 

Project Name: I-17 & Bell Platform TI  

TRACS Number:  U0009 

Project Description:  Upgrade the I-17 and Bell interchange to a three level platform diamond by elevating I-

17 to a third level over the current interchange.  Scope also includes expanding the existing park and ride in 

the southwest quadrant. 

CRA Cost and Schedule Results 

Cost Results (Millions 2017 $s) 
Base Cost 

2017 $s 
10ᵗʰ Percentile 

2017 $s 
70ᵗʰ Percentile 

2017 $s 
90ᵗʰ Percentile 

2017 $s 

Post-Response Results Total 
Project Cost (2017 $s) 

$96.1 $85.5 $96.3 $101.9 

Schedule Results 
Base 

Completion 
10ᵗʰ Percentile 

Completion 
70ᵗʰ Percentile 

Completion 
90ᵗʰ Percentile 

Completion 

Post-Response Project 
Completion 

Feb 2027 Feb 2027 Feb 2027 Feb 2027 

 

Base Costs by Activity 

Activity ID Activity Name 
 Total   

Low Base High 

100 Design / Environmental $5,872,446 $6,316,798 $6,849,566 

200 Right-of-Way / Utilities $991,260 $991,260 $991,260 

300 Construction $76,689,720 $82,482,986 $89,438,944 

310 Construction Engineering $5,911,455 $6,341,422 $6,874,863 

400 Project Completion $0 $0 $0 

Total $89,464,882 $96,132,466 $104,154,633 
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Base Schedule by Activity 

Activity 
ID 

Activity Name 
Start 
Date 

End 
Date 

Duration 
(Months) 

100 Design / Environmental 5/18/22 1/15/25 32.00 

200 Right-of-Way / Utilities 9/15/23 5/19/25 20.14 

300 Construction 1/15/25 2/9/27 24.84 

310 Construction Engineering 1/15/25 2/9/27 24.84 

400 Project Completion 2/9/27 2/9/27 0.03 

 

 

Tornado Chart of Top Cost Risks 
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Tornado Chart of Top Schedule Risks 

 

 

















 

 

 

 

 

 

I-17 Drainage Improvements; ACDC Canal to Greenway Road CRA Workshop Results 

May 17, 2017 

  























Alternatives Screening Technical Report – Appendix E 

Appendix E. Crash Diagrams 



Alternatives Screening Technical Report – Appendix E 
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