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Purpose of the Plan
The Safer Route 70 Plan (the “Plan”) recommends ways to improve the quality of life and the environment in Cherry Hill by improving Route 70, Cherry Hill’s “main street.”  The Plan’s primary focus is on safety.  
The Plan includes recommendations to reduce traffic and pedestrian accidents, to make the road more pedestrian and bicycle friendly, and to make it more respectful of the surrounding community.  It also includes recommendations for improving motor vehicle travel at safe speeds and for better managing peak hour congestion.  
Main Plan elements
The Plan includes many site specific improvement recommendations and the following main elements:

1. Maintain the current, predominant four lane configuration (two lanes in each direction) that exists on Route 70 between Haddonfield Road and Route 73.  Upgrade deficient lane widths by re-striping where possible and tapering lane widths to 11 feet at pedestrian crossings.
2. Preserve the existing safety median for possible future use as a light rail train or fixed guide-way bus corridor.
3. Synchronize all traffic signals, especially during peak hour travel, to allow smooth travel at 30-35 miles per hour and vigorously enforce the current speed limit using best available practices and technology. 

4. Provide incentives to encourage carpooling, mass transit, and bus use for commuting and provide new linkages to the Woodcrest and Haddonfield PATCO High Speed Line stations.
5. Install sidewalks that are missing along 50% of Route 70 and correct numerous sidewalk deficiencies. 
6. Install 17 missing bus shelters and related amenities. 
7. Paint 7 pedestrian crosswalks at 5 existing and 2 new signalized intersections.

8. Add pedestrian push buttons to activate traffic signals at all signalized intersections. 
9. Upgrade all existing pedestrian crossings using 20 foot advance stop lines, median refuges signs, and markings that improve pedestrian safety.

10. Paint bicycle lanes on all of Route 70 through Cherry Hill, smooth the road and shoulder surfaces, and fill in missing bike lane “gaps” between I-295 and Springdale Road.

11. Install 4 new traffic signals at turning and crossing locations with a high history of accidents (Cooper Landing Road, Ranaldo Terrace, Old Cuthbert Road, and Greentree Road) and 2 new signals where pedestrians lack a crosswalk within a reasonable distance (Maine Avenue and Lakeview Drive).  Synchronize all new signals with all other signals.
12. Eliminate left turn stacking lanes and left turns from Route 70 at the intersection of Route 70 and Georgia/Edison Avenues.

13. Configure 2 existing signals (at Georgia/Edison and Frontage/Covered Bridge Roads) to be split-signals to reduce crossing conflicts for traffic emerging from the minor streets. 

14. Convert 3 left turn stacking lane openings (at Whitman, Cooper Avenue, and Sawmill) to mid-block openings and re-designate as “U-Turn” only to discourage left turns into neighborhood streets.
15. Deploy a variety of traffic calming measures, approved by local residents, to slow traffic and discourage commuter cut-through use of residential streets adjacent to Route 70, especially along Kingston Drive, Chelten Parkway, Ranaldo Terrace, Edison, Cooper Avenue, Miami Ave (East and West), Ormond and Maine Ave.

16. Install a new, split-phase traffic signal and intersection at Ranaldo Terrace along with extensive, resident-approved traffic calming measures on Ranaldo, which should remain a two lane residential street, one lane in each direction. This new signal would relieve demand for left turns at Kingston Drive, provide another eastbound Route 70 outlet for the Kingston neighborhood and U-Turns, and protect left turns into the Barclay shopping center.  Together with other measures, the new signals would eliminate the need to widen the intersection of Kingston Drive at Route 70.
17. Install a west-bound, vehicle-triggered traffic signal at Old Cuthbert Road along with other intersection geometry changes to reduce hazardous traffic entry point.

18. Eliminate hazardous, artificial jug handles, especially those that pass through or that cause commuter traffic to short-cut through residential neighborhoods.
19. Restore left turns from Route 70 onto three major State & County Road intersections: Haddonfield Road (Rt 644), Kings Highway (Rt 41), and Springdale Road (Rt 673) in an effort to reduce cut-through traffic in residential streets. 

20. Provide all of the above at far less expense to New Jersey taxpayers than other plans proposed by Cherry Hill Mayor Platt and NJDOT consultants.

The Cherry Hill Citizens for a Safer Route 70 Committee (“Committee”) includes citizen volunteers who helped produce the Plan.  Their names and neighborhoods of Committee members who participated in the preparation of this Plan are listed on page 2 above.   
Organization of the Plan

This Safer Route 70 Plan report is organized as follows.

Chapter 1 identifies recent Route 70 studies and reports and how they led to the formation of the Committee and this Plan.  It describes how this Plan was assembled and the goals and objectives the Committee established for the Plan as well as the criteria and principles it used in formulating its recommendations.
Chapter 2 reviews the reasons why adding 50% more capacity to Route 70 in the form of additional lanes will increase, not decrease, congestion and why it will reduce safety for motorists and pedestrians.  It also describes why adding additional lanes will not reduce traffic through adjacent neighborhoods.

Chapter 3 summarizes the negative environmental, economic, and quality of life effects a wider Route 70 would have on Cherry Hill.

Chapter 4 identifies the most dangerous locations along Route 70 and the segments that have the highest crash rates.  It reviews the reasons why the recent closure of certain median openings and the installation of new, longer left turn stacking lanes in the median are unlikely to have a significant effect on improving safety and why addition measures are urgently needed.

Chapter 5 describes the general rationale and logic of the Committee’s recommendations.

Chapter 6 lists the Committee’s general and specific recommendations and the deficiencies they are designed to correct.  

Chapter 7 identifies what Cherry Hill citizens can do to advocate for and implement the Safer Route 70 Plan. 

In a separately bound Appendix to this Plan, Appendix A lists the names and neighborhoods of the members of the Cherry Hill Citizens for a Safer Rt. 70 Committee who participated in the preparation of the Safer Route 70 Plan.  Appendix B is the Committee’s Critical Review and Comments on Mayor Platt’s Route 70 Plan.  Appendix C identifies studies on induced traffic.  Appendix D includes crash and accident data on Route 70.  Appendix E contains illustrative photos of bike lanes and a cross walk.  Appendix F includes drawings and photos of various traffic calming techniques and measures and includes tables of information on their relative effectiveness. Table 1 in Appendix F shows the expected speed reduction effect of various traffic calming measures.  Appendix G describes and shows an aerial photo of the PSE&G Triangle in Erlton.  Appendix H summarizes the purpose and concepts of the Erlton Streetscape Plan.

1.  Background

A.  Recent Route 70 studies and reports
The Committee’s existence and Plan are a reaction to the New Jersey Department of Transportation’s (NJDOT’s) closure of the Route 70 median openings in 2006, NJDOT’s installation of new left turn stacking lanes on Route 70 in 2007, and two reports that recommend increasing Route 70’s carrying capacity by fifty percent (50%).  
The first report, the October 2004 “Route 70 Concept Plan” prepared by the consulting firm, Michael Baker, Inc. for NJDOT (the “Baker Report”), identified many Route 70 deficiencies and made a number of recommendations that the Committee has included in this Plan.  But the Baker Report also recommended widening Route 70 by adding a third lane in each direction where there are two (and a fourth lane where there are three) through all of Cherry Hill.  

The Baker Report recommendation to widen Route 70 by adding additional lanes was very similar to a NJDOT proposal that emerged from a 1986 Feasibility Study to develop and assess various design schemes for the Route 70 corridor.  The recommended alternative proposed constructing three 11-foot through traffic lanes in each direction for the entire length of the roadway with a 14-foot wide grassed median, 3-foot wide paved left shoulders, and 8-10 foot-wide right shoulders.  The recommended alternative would have closed all median openings and maintain only 11 existing signalized intersections.
  (Emphasis added)

The Baker Report was a continuation of the old paradigm: build more capacity to solve congestion and focus on moving lots of cars through arterials as fast as possible.  It was based on looking at Route 70 only as a high speed freeway and ignored its value as Cherry Hill’s main street.  In 1991, for example,  the Federal Highway Administration (FHWA) and NJDOT stated that the intent of this roadway was “to provide a high speed arterial route connecting the suburban areas of Camden and Burlington Counties to the urban Camden-Philadelphia metropolitan area” and “to provide substantial number of through trips,” while providing access to local roadways was “a secondary function.”
  (Emphasis added)  

The proposed projects to widen Route 70 “were not advanced due to a legal confrontation between local residents and the NJDOT AND FHWA.” 
  Former Cherry Hill Mayor Susan Bass Levin, with the support of the Cherry Hill Township Council, also opposed widening of Route 70 by adding additional lanes. 

When members of the general public again opposed the widening proposal contained in the Baker Report, NJDOT officials responded as follows:  first, that additional lanes would not be added to Route 70 without the support of the local elected officials; and second, that there were no funds currently available for this work.  NJDOT Commissioner Kolluri also advised the general public at a Route 70 information session in 2006 that no funds were available for adding additional lanes and that such a project would not likely be funded over the next 10 years.   
Then, in June 2007, Cherry Hill Mayor Bernie Platt issued a second report prepared by his staff and a committee he appointed, known as the Route 70 Task Force.  This report contained yet a third version of the original FHWA/NJDOT and the Baker Report’s widening plans.  This version, Mayor Platt’s Plan,
 proposes to add an additional lane in each direction throughout Cherry Hill by eliminating or significantly reducing outside safety shoulders and by significantly reducing the size of the safety median.  Mayor Platt’s Plan, which he estimates would cost about $200 million, also includes relocating all overhead electric and communication wires and cables underground and planting full canopy trees in the remaining medians that would be wide enough to accommodate them and between the existing curbs and sidewalks.    

The Committee presented comments on and a critique of Mayor Platt’s Plan before the Cherry Hill Township Council on July 9, 2007.  (Copy attached in Appendix B.)  

One of the Committee’s major concerns with Mayor Platt’s Plan is that it contains no data on current traffic flows and congestion and does not justify its recommendation to add additional lanes to Route 70.  It does not explain how added lanes would reduce congestion and does not identify the location or causes of congestion on Route 70.  The Mayor’s plan does not report on whether or when Route 70’s travel lanes reach their maximum flow capacity or whether the primary problem of peak hour congestion is due to other factors, such as non-synchronized traffic lights or inadequate traffic incident management.  In short, the Mayor’s Plan does not state how long it takes to drive through Cherry Hill on Route 70 now during the peak travel hours, or how much faster the same trip will take after two new lanes are added.       
The Committee carefully reviewed these and other studies, particularly the October 2005 Delaware Valley Regional Planning Commission (DVRPC) NJ Route 70 Corridor Study  and revisited the transportation and circulation elements of Cherry Hill Township’s “2003 Master Plan.”  The Committee noted that the Township’s Master Plan recommended retention of the current four lane configuration for Route 70 and reasoned that adding additional lanes will not solve congestion. 

The first paragraph of the Circulation Element of Cherry Hill Township’s “2003 Master Plan,” which was approved by the Cherry Hill Planning Board after many public hearings and neighborhood workshops, states:

“Current national transportation policies are not producing the desired outcomes for our communities.  Therefore, it is essential that transportation reform be implemented at the local level to address community and efficiency and livability.  Traffic engineers have discovered that regions cannot build their way out of congestion, and increasing road capacity typically leads to additional traffic.” (p. 83) [Emphasis added]

Cherry Hill’s 2003 Master Plan specifically provided that no additional lanes be added to Route 70.  It recommended that:

1. “New Jersey Route 70 east of Springdale to the County border remain two (2) lanes in each direction.” (p. 91)

2. “New Jersey Route 70, between Kings Highway and Interstate Route 295 remain two (2) lanes in each direction.” (p. 92)

3. “As a condition of all suggested road improvements along Route 70, the median should be maintained except for improved cross turning points.” (p. 91)

The Committee noted that NJDOT also now professes to understand the futility of attempting to solve congestion by adding additional lanes and capacity.  NJDOT’s website on the “Future in Transportation” (“FIT”) states:

“The conventional way of addressing congestion – increasing road capacity – has proven to be an ineffective long-term solution. The last fifty years have shown that adding lanes and building bypasses often encourage the construction of car-dependent development, which only increases the number of cars on the road until it is again congested.”
  (Emphases added)
The DVRPC Study stated that while increasing capacity by adding a through lane in both directions would “address” congestion, it “is a more costly option (for addressing congestion compared to signal coordination), and its long-term benefits are unclear.”  It also stated that “A major drawback of this approach (adding a through lane in each direction) is the need to close median openings to avoid safety problems associated median openings in a six-lane configuration.  This will further restrict access to side streets and businesses” and increase travel time and distances. (p. 77).  The DVRPC Study did not recommend adding lanes or include adding lanes as a priority improvement project in its recommended “Improvements Implementation Matrix. (Pages 116-120) 

Instead, the DVRPC Study recommended that Route 70 benefit from “a combination of signal improvements and traffic calming measures” as “this approach recognizes that congestion management is realistic, and congestion elimination is not.” 
 (Emphasis added)   The DVRPC Study stated that “Signal modifications aimed at improving flow on Route 70 and traffic calming improvements aimed at reducing vehicle speeds through residential areas are complimentary strategies.” (p. 84)

After reviewing these reports and other studies, the Committee concluded that adding additional capacity would make Route 70 more dangerous to motorists, pedestrians, and other users and would have a significant adverse impact on Cherry Hill’s environment and quality of life.  
The Committee reviewed studies that show that adding additional highway capacity by widening Route 70 will not solve congestion.  Instead, it will attract even more traffic and congestion over time.  It will increase air and water pollution and noise, reduce property values, and threaten or destroy many adjacent businesses and commercial enterprises.  It will degrade access for local residents and businesses, increase cross-town average trip lengths and travel time, and literally divide the community with an un-crossable river of moving steel.    

B.  Goals and objectives of a Safer Route 70 Plan
The Committee decided that Cherry Hill deserved a Route 70 plan that would be focused on safety instead of increasing capacity by adding additional lanes that would increase congestions, degrade the environment, blight adjacent neighborhoods, and harm local business.  

To provide a consistent framework for its Plan and to insure that its recommendations would serve the greater public good, the Committee first established the following goals and objectives for its Plan:
1. Stop all current construction and Route 70 modification plans.  
2. Fix past mistakes and support solutions that respect and enhance adjacent neighborhoods and consider significant differences between Route 70’s various segments with respect to retail and commercial density and pedestrian use.  
3. Get elected officials to recognize that “one size fits all” Route 70 traffic engineering solutions will significantly harm Cherry Hill.   

4. Persuade officials to follow NJ Department of Transportation policy (established in November 2001) to have all transportation projects in Cherry Hill adhere to a philosophy of Context Sensitive Design (CSD).  Under this philosophy, NJDOT and Cherry Hill would “conceive, scope, design, and build projects that incorporate design standards, safe design standards, safety measures, environmental stewardship, aesthetics and community sensitive planning and design” and “consider the needs of all road users, including pedestrians, bicyclists, and neighbors such as residents, and businesses, as well as drivers.”
5. Persuade officials to use the CSD approach and engage in “Early and aggressive public outreach, including critics and allies alike;” a “Comprehensive approach to adjacent land use and residential cut-throughs;” and to “Bring more stakeholders to the table in early meetings.” 
  
6. Hold public hearings to review future Route 70 alternatives and determine the safest plans. 

7. Make Route 70 safer for all users, including automobiles, pedestrians, bus riders, bicyclists, and local residents, schools, churches, and business establishments. 
8. Add traffic signals at points of potential danger, such as the left turn stacking lane at Cooper Landing Road, the Queen of Heaven crosswalk and the dangerous intersections at Ranaldo Terrace and at Old Cuthbert westbound on Route 70. . 

9. Continue to follow the Cherry Hill Township 2003 Master Plan that provides for keeping existing Route 70 safety medians and safety shoulders intact and retaining the current two lanes in each direction configuration where it is currently  in place through Cherry Hill 

10. Maximize mobility during peak travel periods by reducing frequent and uncoordinated red light stops along Route 70 through the sequencing of the timing all traffic signals to permit unimpeded flow at 35 mph.  

11. Reduce average speeds and encourage consistent speeds on Route 70 deploying enhanced speed limit enforcement resources and technology, re-engineering, and use of appropriate traffic calming, signage, and visual cues techniques. 

12. Create a walkable, attractive, and safe environment for pedestrians and mass transit users by (i) completing all sidewalks, and (ii) adding safe, signalized crosswalk opportunities for pedestrians near retail, commercial, and civic centers and within a reasonable distance of each bus stop.

13. Provide safe crossing and designated use area along Route 70 for bicycles.

14. Enhance and promote the use of transportation alternatives (carpools, vanpools, ridesharing, jitneys, preferred parking, etc.) to single occupant vehicles (SOVs).

15. Preserve and enhance commercial and retail establishments and prevent blight by maintaining safe and convenient access to them from Route 70, by deploying attractive and safe amenities, including safe sidewalks and crosswalks, for pedestrians and bus users, and by providing appropriate on street and other safe parking opportunities.

16. Reduce Route 70 commuting traffic encroachments into adjacent residential areas by avoiding direct turns into residential streets from left turn stacking lanes. 
17. Consult with local neighbors and civic associations to determine the appropriate use of additional measures to reduce peak hour encroachments, including the use of additional signs, road rumble strips, stop signs, speed tables (humps), one-way streets, narrowing streets, curb “bulb-outs,” residential access-only streets, closure of streets to access from Route 70.  This is especially important in neighborhoods where significant numbers of children walk to school or play in areas immediately adjacent to Route 70. 

18. Reduce future SOV commuting on Route 70 by providing facilities and information that encourages commuters to use mass transit (such as PATCO and NJ Transit.
19. Persuade Cherry Hill government officials, including especially the Zoning and Planning Boards and the Mayor and Council, to adhere to these goals and objects in their decision making processes.

C.  Criteria and principles for recommendations
The Committee also decided that any recommendations it advanced to achieve its goals and objectives should be consistent with or to advance the following criteria and principles:

1. Makes highway safer or enhances mobility or access without impairing safety.

2. Preserves or enhances environmental quality.

3. Improves or enhances safe local access but reduces or eliminates encroachment of commuting traffic on adjacent local streets.

4. Can be effected at reasonable costs with measurable results and appears to be the most cost-effective way to achieve objective.

5. Preserves or enhances a community and does not inequitably provide benefits to one community at the expense of another. 

6. Enhances management of peak hour congestion.
D.  Context sensitive design and complete streets

The Committee’s goals and objectives are consistent with a new paradigm in transportation planning called Context Sensitive Design or CSD.  In the past, conventional highway planners believed arterial highway designs should emphasize operating speed and traffic-carrying capacity and design requirements that stress access management, wider lane widths, increased turning radii, and minimum interference with through traffic movements.  Their design standards seldom included references to or plans for pedestrian or bicycle accommodations, transit routes, or other community impacts.  This has often led to “toxic” highways that divide neighborhoods, destroy local businesses in older established communities, and create sterile, inhospitable wastelands in suburbs. 

This unhealthy trend is now being challenged by CSD concepts and the “Complete Streets” movement.
  The national movement to plan “complete streets” would allow pedestrians, bicyclists and public transit riders to share the road safely with automobiles.  Fourteen states have complete street laws.  Fifty two cities and towns, six counties, and ten regional governments now have policies requiring transportation agencies to ensure that roads are routinely designed or redesigned for all modes of travel.
  

Many transportation professionals are also now working to create and adopt a new arterial street design paradigm for suburban areas.
  A major premise of CSD and this Plan is that a design speed should be selected that is appropriate to the actual street typology and location, rather than using a design speed based on some arbitrary functional classification. 
The Committee also believes that an informed general public also recognizes that old capacity-adding projects will not solve congestion and that other alternatives need to be advanced,  A 2003 poll found that if given a choice between “walking more” and “driving more,” 55 percent of adults would choose “walking more,” and 84 percent support using state transportation dollars for street design projects that calm traffic in residential areas, even though it means they may have to drive more slowly themselves.

2.  Negative effects of adding more lanes

A.  Adding more lanes will increase traffic and congestion.

Induced traffic is an important fact --perhaps the most important fact -- in transportation planning.  It is defined as any increase in vehicle miles traveled (VMT), in either the short or long run, that results from an infrastructure change such as an increase in road capacity.

Induced traffic is generated by adding travel lanes to existing roads.  When a new lane is added, it soon “fills up” owing to the existing pent-up demand, especially for peak hour travel.  Some who now carpool would choose to travel alone, some who now travel on parallel routes would travel on the highway instead, some who now travel earlier or later would revert to traveling at a more convenient time, some who ride the bus would choose to drive a car, and some who do not travel the route at all would be induced to travel on the newly “freed-up” road.

Not all of these behavioral effects will contribute to increases in VMT (i.e., can be classified as induced traffic), but all will contribute to peak-hour traffic congestion.
The phenomenon of induced traffic has been well documented by recent studies.  Shortly after the new lanes or road is opened traffic will increase to 10 to 50% of the new roadway capacity as public transit or carpool riders switch to driving, or motorists decide to take more or longer trips or switch routes. This is short-term induced travel. 

In the longer term (three years or more), as the new roadway capacity stimulates more sprawl and motorists move farther from work and shopping, the total induced travel rises to 50 to 100% of the roadway’s new capacity. This extra traffic clogs local streets at both ends of the highway travel. 
Table 1, Induced Traffic, summarizes the results of studies on induced traffic and is included in Appendix C along with the complete citations of the relevant studies. 
B.  Adding lanes of reduced width will reduce safety
Transportation studies support the Committee’s conclusion that adding additional travel lanes to Route 70 will reduce safety, increase crashes, and cause additional personal injury to users and pedestrians.  There are many reasons why three lanes are less safe than two, including:

1. Three lanes will allow more lane changing, weaving, and side-swipe opportunities.

2. Three lanes will increase the distance pedestrians must travel to cross the road, thereby increasing the likelihood of a pedestrian accident.

3. Three lanes will increase the volume of traffic, thereby increasing opportunities for crashes.

4. Three lanes will likely increase average speed, thereby increasing the probability and severity of crashes.
The Committee conducted a literature search for studies on the safety effects of adding capacity to highways by reducing lane widths, reducing or eliminating shoulders, and reducing median widths – the method recommended by Mayor Platt’s Plan.
The first study the Committee found was organized “to determine the effect on accidents of lane widening, shoulder widening, and shoulder surfacing”
 – the opposite course or direction recommended by Mayor Platt’s Plan.   The study, by Zegeer et. al., collected detailed traffic, accident, roadway and roadside data on 4,951 miles of two-lane roadway in seven states and then used statistical testing along with an accident prediction model to determine the expected accident reductions related to various geometric improvements. 
The study showed that lane widening reduced related accidents by 12 percent for 1 foot of widening (for example, 10-foot lanes to 11-foot wide lanes), 23 percent for 2 feet of widening, 32 percent for 3 feet of widening, and 40 percent for 4 feet of widening.  The study also determined the effects of shoulder widening on related accidents.  For shoulder widths between zero and 12 feet, the percent reduction in related accidents due to adding paved shoulders was 16 percent for 2 feet of widening, 29 percent for 4 feet of widening, and 40 percent for 6 feet of widening. 
This study’s conclusions strongly suggest that Mayor Platt’s Plan to reduce lane widths (from 12 to 11 feet) will increase accidents by at least 12 percent, while his plan to eliminate or reduce shoulders widths will increase accidents over 16 percent.

The second study, by Bauer et. al., 
 reviewed by the Committee was more directly on point because it studied the effects of adding a lane by widening the existing roadbed “by re-striping the traveled way with narrower lanes, converting all or part of the shoulder to a travel lane, or a combination of both.” 
The researchers on this study undertook an observational before-and-after evaluation with a statistical method (the empirical Bayes method) to examine the safety effects of projects involving narrower lanes or shoulder conversions on existing urban highway with four or five lanes in one direction of travel. The evaluation found that projects converting four lanes to five lanes resulted in increases of 10% to 11% in accident frequency.
C.  Adding lanes will not reduce traffic on local streets.

Proponents of adding additional lanes on Route 70, including Mayor Platt, assert that adding additional lanes to Route 70 will reduce traffic on local parallel streets, such as Park Boulevard, Pennsylvania, Miami, Ormond, and Maine.  However, both studies and experience demonstrate that adding lanes reduces local traffic for only a short time, after which local traffic builds up to at least its former level.  
A study by Hansen and Huang
 produced results that suggest that increasing highway capacity does not reduce traffic on other roads to any great extent, and may even cause it to increase.   According to the study, “the latter possibility is not as implausible as it may seem, since local roads and streets serve as complements as well as substitutes to state highways. A large majority of trips involving state highways begin and end on non-state facilities. It appears that this complementary relationship compensates for, or even outweighs, the substitution effect stemming from traffic diversion."
3.  Adding more lanes will degrade the environment

A.  Air pollution will increase and health will suffer: 
Cars, buses and trucks are a major source of pollutants that can significantly degrade air quality.  Transportation is responsible for more than 50 percent of carbon monoxide, about 34 percent of nitrogen oxide (NOx) emissions, and more than 29 percent of hydrocarbon emissions (which combine with NOx in sunlight to form ozone or smog). Transportation (on-road sources only) also accounts for as much as 10 percent of fine particulate matter emissions.

Increasing Route 70’s capacity by 50 percent by adding more lanes in each direction will increase air pollutants and air pollution in proportion to the additional traffic it will generate.
The Delaware Valley and Camden County are classified as “non-attainment” zones for photo-chemical oxidant or ozone, also known as “smog.”   The adverse health effects of exceeding ozone standards are well known.
 Exposure to extremely low concentrations of ozone initially increases the reactivity of the airways to other inhaled substances (bronchial hyper-responsiveness) and causes an inflammatory response in the respiratory tissue.  Exposure to ozone during exercise or work increases susceptibility to this effect.  Ozone is capable of causing inflammation in the lung at lower concentrations than any other gas. Such an effect would be a hazard to anyone with heart failure and pulmonary congestion, and would worsen the function of anyone with advanced lung disease.
In 2007, the American Lung Association identified the Counties with the Worst Ozone Air Pollution in Each State.  Camden and Ocean Counties were listed the worst and received a Grade of “F.”
  
In 2006, the Clean Air Scientific Advisory Committee, a group of expert scientists who advise the EPA Administrator on air pollution, reviewed 2,000 pages of science on the health effects of ozone and unanimously concluded the following:

1. There is no scientific justification for retaining the current ozone standard of 0.080 ppm;
2. The ozone standard must explicitly include the “margin of safety” required by the Clean Air Act;
3. Therefore, the new 8-hour ozone standard should be set in the range of 0.060 to 0.070 ppm.

The American Lung Association, American Academy of Pediatrics, American Thoracic Society, and many other public health and environmental experts have recommended a standard of 0.060 ppm.

The EPA has not proposed strengthening the national air quality standard for ozone to within a range of 0.070 to 0.075 ppm, weaker than what the agency’s scientific advisors say is necessary to protect public health. While stronger than the current ozone standard, most environmentalists and medical experts are advocating for a much stricter new standard of about 60 parts per billion.  

The American Lung Association said high levels of smog can scar the lungs and lead to asthma attacks and premature death. The Association’s position is supported by the Children's Health Study (“CHS”), a large, long-term, study of the effects of chronic air pollution exposures on the health of children living in Southern California. The CHS has found that children may be more strongly affected by air pollution because their lungs and their bodies are still developing, and that children are also exposed to more air pollution than adults since they breathe faster and spend more time outdoors in strenuous activities.  It has found that “children living in high ozone communities who actively participated in several sports were more likely to develop asthma than children in these communities not participating in sports.”

Increasing traffic volumes on Route 70 will also have immediate, negative health effects on adjacent neighborhoods.  A recent study found that children living near heavily traveled street or highways are at significantly greater risk of developing cancer, including childhood leukemia."  This study showed that “homes adjacent to street corridors carrying 20,000 or more vehicles per day had roughly a six-fold increase in risk for children contracting cancer, including childhood leukemia."
 
The traffic volume on Route 70 ranges from 73,000 vehicles per day (vpd) near I-295 and around 71,000 vpd at Cuthbert Boulevard.  Between these locations, volume drops to around 60,000 vpd.
 
Increased diesel emissions from more trucks and other heavy vehicles using Route 70 as a result of adding more lanes will also have the potential to cause additional adverse health effects. These effects include cancer and other pulmonary and cardiovascular diseases.
B.  Noise will increase.

Cherry Hill has five significant noise generators:  the NJ Turnpike, I-295, Routes 70 and 38, and low flying passenger and cargo jets approaching Philadelphia Airport for landing.  I-295 noise has been reduced near the sound barriers along much of its route through Cherry Hill, and the barrier is less effective the farther the receiver is from the sound wall.  

Noise from Route 70 will increase proportionate to the added new capacity – up to 50 percent if the highway is widened.  Sound walls are not a realistic proposition for most of Route 70 given existing development patterns.  
C.  Small businesses will suffer and property values will decline. 
Removing shoulders to facilitate an additional third lane on Route 70 will reduce travelers’ safety and put local business at risk of failure from a lack of safe access.  The lack of shoulders will reduce customers’ willingness to slowdown to turn into the businesses fronted on Route 70.  The lack of shoulders will foster zones of economic blight that has developed along other NJDOT expanded travel corridors.

Mayor Platt’s Plan to add more lanes and eliminate shoulders and parking on Route 70 will make it more difficult for customers to park and patronize small businesses, especially in Erlton.  

Increased traffic flows and noise from increasing Route 70 capacity and the resulting traffic flows will make adjacent and nearby properties less attractive and reduce property values.

Local examples of the effect of six lane highways and their effect on local businesses and adjacent neighborhoods include Admiral Wilson Boulevard through Camden and Pennsauken, Route 130 from Pennsauken to Burlington, N.J., and Route 38, from Pennsauken to the New Jersey Turnpike.
D. Local access will be impaired.
Mayor Platt’s Plan to add more lanes without taking property will require the closure of all median openings and unsignalized left turn stacking lanes, as the latter are incompatible with 3 lanes of opposing traffic.  According to the DVRPC Study:

“A major drawback of this approach (adding through lanes in both directions) is the need to close median openings to avoid safety problems associated with median openings in a six-lane configuration.  This will further restrict access to side streets and businesses.  If this option is pursued the additional travel time distance and time needed for using the adjacent signalized location to turn around should be considered.”
 (Emphasis added)
Mayor Platt’s Plan will make it more difficult and time consuming for all motorists to reach commercial, employment, and residential destinations in Cherry Hill.  
Residents entering Route 70 from neighborhood side streets will find themselves at risk from higher travel speeds and increased traffic.

4.  Route 70 danger zones

Any serious study or plan whose purpose is to make Route 70 safer should begin with an analysis of where and why crashes are occurring and where dangerous configurations can be corrected and made safer.  Mayor Platt’s Plan contains no information on crashes or pedestrian and bicycle accidents and provides no analytical framework for evaluating its proposals by their ability to improve safety on Route 70.  
A.  DVRPC crash clusters
One of the first comprehensive safety studies of Route 70 was published in October 2005, by the Delaware Valley Regional Planning Commission (DVRPC) in its “NJ Route 70 Corridor Study.”  Chapter 4 of the DVRPC Study (pages 50-62) reviewed detailed crash statistics covering the three year period of 2001 - 2003.   
The DVRPC Route 70 Corridor study analysis included 1,892 crashes, including 1,479 closely studied in 22 narrowly defined clusters.  DVRPC defined crash clusters as “a section of roadway up to one-tenth-mile long where a minimum of 24 crashes occurred during the years 2001 to 2003.”  Eight crashes per year over a .4 mile section is “the minimum threshold for analysis as stated in the New Jersey Department of Transportation’s annual safety report.”  

DVRPC identified twenty-two clusters within the 8.33 mile study area on Route 70 during the three years from 2001 – 2003 for these clusters.       

Table 1 in Appendix D ranks the 18 crash cluster areas in Cherry Hill
 by frequency of crashes for the totals reported in the 2001 – 2003 three year period.  The five Cherry Hill crash clusters with the most crashes were at the intersections of Route 70 with: 
1. Old Cuthbert (105 crashes), 
2. Ranaldo Terrace (87 crashes),
3. Greentree Road (87 crashes), 
4. Kings Highway (76 crashes), and
5. Old Orchard (72 crashes).  

Table 1 shows that 18 crash clusters accounted for over 73% of all Route 70 crashes in Cherry Hill over the three year period from 2001 – 2003.  It also shows that the following most dangerous top ten crash clusters accounted for about 70% of the all crashes in the 18 crash clusters listed:



Intersection with Rt. 70
Number of crashes
	1
	Old Cuthbert
	105

	2
	Ranaldo
	87

	3
	Greentree Rt 674
	87

	4
	Kings Highway Rt 41
	76

	5
	Old Orchard
	72

	6
	I-295
	71

	7
	Cooper Landing Rt 627
	68

	8
	Springdale Rt 673
	67

	9
	Grove/ Haddonfield Rt 644
	63

	10
	Marlkress
	61


The DVRPC Study reported that during 2003 there were 636 crashes along the 8.33 miles of Route 70.  Of these, 445 involved property damage only, 190 injuries, and one fatality.  Combined, rear-end and sideswipe collisions accounted for 70% of the crashes.  Forty seven percent (300 crashes) occurred at intersections, with the balance in between.  Seventy four percent of the crashes occurred during daytime. 
Two categories of collision types exceeded state percentages for similar roads: rear-end type crashes (state: 44%, Route 70: 55%) and sideswipe type crashes (state: 16%, Route 70: 22%).  Because same direction-rear end crashes were the most predominant collision type, DVRPC concluded that recurring peak period congestion is likely a contributing factor along with frequent stopping and starting and multiple access points along the road.

The DVRPC Study reported 5 bicycle related crashes in 2003 – at 0.79% of the total, but significantly higher than the state percentage of 0.47%.  It said the “biking environment is undesirable: i.e. multiple lanes of fast moving traffic and lack of bike lanes. (p. 51)

The DVRPC Study reported four pedestrian related crashes that did not exceed the state average pedestrian crashes (0.78% for the state, vs. 0.63% for Route 70).  However the Study stated that “this is still a relatively high number deserving further investigation as to where the crashes occurred and the current state of pedestrian amenities at those locations.  Generally speaking, most of NJ 70 is pedestrian unfriendly.” (p. 51).    
NJDOT added additional travel lanes to Route 70 between Route 295 and Springdale Road in 1994 in each direction and added jug-handles and new intersections.  According to the DVRPC Study, this reconstructed segment of Route 70 (6,800 feet in length) had a total of 471 crashes over the three year period from 2001-2003 (or about 25% of all the accidents that occurred over the period: 1,892).  This same segment of Route 70 recorded 348 crashes over the six year period from 1976-1982 prior to the reconstruction.  In 1983 the ADT was 30,600 and the DHV was 3,080 in each direction.
  
B.  Median closures and new stacking lanes  
On May 2, 2006, the New Jersey Department of Transportation (DOT) and Cherry Hill Township Mayor Bernie Platt agreed to conduct a two-month study to determine whether Route 70 traffic flow, volume and safety would be improved by closing nine openings (also known as “cut-throughs”) in the median strip that divides State Highway Route 70 in Cherry Hill.  Without any prior public hearing, DOT closed nine median openings on June 1, 2006 along the mostly four lane sections of Route 70 between its intersections with Haddonfield Road/ Grove Street and the Covered Bridge/ Frontage Road.  On August 1, 2006, NJDOT reopened three of the nine median openings.  None of the median openings between Springdale Road and Route 73 were closed.   

In September 2006 NJDOT stated that it had reopened the three median openings to provide “improved traffic flow without sacrificing safety” and that it intended to modify these three reopened median openings by adding left turn stacking lanes. The other six median openings remained closed.  

On September 28, 2006, Mayor Platt and NJ DOT Commissioner Kris Koluri held a “Town Hall Forum” in Cherry Hill to review the future of the Route 70 cut-through closures and conceptual alternatives to them.  They stated that the median closures had improved public safety.  They distributed a report that concluded: 

“The results of NJDOT’s two-month study clearly indicate that the closure of median openings increases safety along the Route 70 corridor,” 

and that the 

“more than 10 percent reduction in crashes along the corridor during the study, coupled with the corridor’s high accident rate, congestion and traffic volume, necessitates safety and operational improvements.  As a result, NJDOT proposed to close the corridor’s nine median openings, install or improve left-/U-turn lanes and modify traffic signals.”
  

Many residents and businesses that use and reside adjacent to these sections of Route 70 have long opposed NJDOT proposals to widen or add additional lanes through this part of Cherry Hill.   They believe that the closing of the median openings was the first phase of the Route 70 widening project described in NJDOT's Final Concept Development Report for Route 70: MP 0.00 TO 8.33, October 2004, Baker, Task Order No. 10: Route 70 Concept Development Study, Concept Development Report - Final. (the “Baker Report”).  For, as the Baker Report clearly stated:
“The six-lane cross section requires that all of the unsignalized median openings along Route 70 be closed and unsignalized turning movements to/from minor streets be prohibited.  NJDOT standards do not permit median openings on roadways with more than 2 lanes in each direction.  The median opening in front of the Erlton Fire Company will remain open to emergency vehicles only.  Turning movements to/from Route 70 will be made at one of the 17 signalized intersections within the study area.”
 (Emphasis added.)
This belief was reinforced in when Mayor Platt awarded a special contract to the Township’s engineering consultants, Remington and Vernick, to prepare a plan to widen Route 70 by adding an additional lane in each direction.  This plan is very similar to that contained in the Baker Report, and Mayor Platt directed Remington and Vernick to  present the widened road plan at the first working meeting of his Route 70 Task Force.   

C.  DVRPC and later crash data indicate median closures will have minor impact on improving safety

The DVRPC Study also included a separate chapter section (4.3, p. 57) on “Crashes at Unsignalized Median Openings and analyzed crashes in the vicinity of each location “in an effort to quantitatively examine the safety concerns associated with the 21 unsignalized median openings or “cut-throughs” within the study area.”
   DVRPC’s method identified the approximate milepost location for each median opening and used that location as the center point of a 210 foot total swath (4/100) of a mile.  DVRPC considered this length the appropriate median “catchment area” in an effort to include only crashes that might be attributable to “vehicles queuing to enter the openings, and crashes involving vehicles leaving the opening.”(DVRPC, p. 57).  
DVRPC then identified, counted, and then only recorded each crash in the vicinity of each unsignalized median opening that occurred in the three year period 2001 – 2003 to determine what role median openings play in contributing to crashes. (See Table 13, DVRPC Report, p. 60)  

The DVRPC Study concluded that “not all median openings are dangerous in terms of accident frequency” and that only “five of the twenty one median openings met or exceeded the criteria of twenty four crashes during 2001-2003” to merit inclusion in its “crash cluster” analysis. (p. 62)   It noted that these “five locations had crash totals of 27 or higher, and the highest had 59 crashes” while “all other locations had 11 or fewer crashes, and one location had no crashes.” (p. 59) (Emphasis added)
Table 2 in Appendix D, “CRASHES IN THE VICINITY OF UNSIGNALIZED MEDIAN OPENINGS,” lists each catchment area by milepost number and the number of crashes that occurred in them in the three year period 2001 – 2003 as reported by the DVRPC --- several years before the median openings were closed.  Table 2 also shows the average number of monthly crashes for each catchment area over the same three year period.  
Table 3 in Appendix D includes the same list of median opening catchment areas, but ranks them in descending order according to the number of crashes reported in them from 2001 through 2003.    Table 3 demonstrates the following:
1. A total of 255 crashes (an average of 7 crashes per month) occurred in the vicinity of all unsignalized median openings in the Test Area (Route 70 between I-295 and Haddonfield Road Rt 644) over the three year period 2001 – 2003.  

2. The median opening near Ranaldo and Eastgate had the highest number of crashes (59) of all unsignalized median opening areas in the Test Area over the three year period 2001 – 2003.

3. The median opening near Brookmeade and Sawmill had the lowest (3).  

4. NJDOT closed two median openings with the highest number of crashes (between Ranaldo and Eastgate, with 59; and between Sawmill and Kingston with 36), but left opened those with the third and fourth highest number of crashes (Cooper Landing Road Rt 627, with 31 crashes and Eastgate and Pine Valley with 27 crashes.
  

5. NJDOT permanently closed four median openings (#3, 12, 10, and 7 on the DOT Map) whose catchment area accident rates averaged only between .28 and .08 crashes per month.   
6. The total number of crashes in the vicinity of these four media openings over three years (30) was less than 20 percent of the total for the four median openings with the highest number of crashes (162).  

The DVRPC Study methodology, that isolated and analyzed crashes in the vicinity of median openings, as opposed to crashes anywhere on Route 70, is clearly superior to the method employed by the Cherry Hill Police Department that attempted to determine what effect, if any, median closures had on crashes.  

Table 4 in Appendix D lists the average number of crashes per month in the vicinity of each median opening in the Test Area using the DVRPC Study methodology and the actual monthly crash totals for June and July in 2005 and June through September 2006 as reported on individual Cherry Hill Police Department accident reports.  
Table 4 demonstrates that the total number of crashes (17) in the vicinity of the median openings within the Test Area
 was exactly the same for the two month test period following the median closures (June and July 2006) compared to the total number of crashes that occurred during the same period in 2005.  Cherry Hill Township Police crash reports show that that the same total number of crashes (17) also occurred in the vicinity of the median openings in August and September of 2006.  The crash date in Table 4 demonstrates the following:

1.  Of the five catchment areas with the highest number of crashes after median closures, two included median openings that were closed and not yet reopened: # 9 on the NJDOT Map (Sawmill and Kingston) and #14 on the NJDOT Map (Ranaldo and Eastgate west).
2.  A total of 13 crashes took place in the catchment areas of median openings that were closed from June through September 2006.   This indicates that not all crashes that occurred in catchment areas can be attributed to a median opening’s presence, nor can all reductions in crashes in all catchment areas be attributed to a median opening’s closure.  

3.  The median opening with the greatest number of “cut-through” related crashes, as specifically mentioned in Cherry Hill Police Department crash reports, over this six month period (June and July 2005 and 2006 and August and September 2006) was catchment area #20 between Birchwood and Old Orchard Road – outside the Study Area.  Police crash reports specifically described 3 crashes as “cut-through” related in this catchment area.  The Birchwood/ Old Orchard median opening remains open.
Crash data reported by the Cherry Hill Township Police Department show that the total number of crashes (17) in the vicinity of median openings in the sections of Route 70 where median openings were closed was the same for the two month period following median closures in 2006 (June and July) as it was for the comparable two month period in 2005 when they were open.  The number of total crashes (17) in the vicinity of median openings for August and September 2006 was also the same as for June and July 2006. The median closures therefore did not reduce the total number of crashes that occurred in the vicinity of median openings following their closing.  
This is at variance with NJDOT’s report which stated that “data collected from the Cherry Hill Police Department for the two month study period show a significant reduction in crashes along the corridor,”
 that “closure of median openings increases safety along the Route 70 corridor,”
 and that there was “more than 10 percent reduction in crashes along the corridor during the study.”
  NJDOT’s report relied on total crashes, not crashes in the vicinity of median openings, and omitted a number of crash reports.     
There were 51 total crashes in the vicinity of median openings in defined “catchment areas” in the Test Area on Route 70 in Cherry Hill in June and July 2005 and from June through September 2006.  These crashes accounted for less than one-seventh (about 14 percent) of the 368 total accidents reported for all of Route 70 in Cherry Hill during the same period.   
Only 14 of the 368 crash reports – less than 4 percent of the total – included a reference to a “cut-through” or median opening.  These are shown in Table 5 in Appendix D.  Eight of the fourteen cut-through reported crashes – about 2.2 percent of the total -- occurred in the Test Area: four in 2005 and four in 2006.
Crashes in the vicinity of median openings account for a relatively small number of total crashes on Route 70 in Cherry Hill and are dwarfed by the number of crashes that regularly occur at other signalized intersections and “crash cluster” locations.  
As the DVRPC Study concluded, “not all median openings are dangerous in terms of accident frequency” and that of those (5 of 21) that had more than 24 crashes during 2001-2003, their “locations are highly utilitized, thus increasing the probability for crashes.”
  Further, “a wholesale closing of all median openings will not address” issues of “access needs, local circulation, and safety” which requires a comprehensive evaluation to be undertaken.  
Instead, the DVRPC Study concluded, a wholesale closing of all median openings “will greatly compromise access and create congestion at nearby signalized intersections as turning traffic is forced to those locations.  A full scale re-evaluation of these treatments may recommend a greater number of signalized intersections to accommodate turns, better designed median openings that are more appropriately located, and stricter access management provisions.  The improvement scenario must utilize a multi-pronged approach.”
 (Emphasis added)
5.  Rationale for the Committee’s recommendations
Most of the Committee’s recommendations, described in section 6 of this Plan, are based on and are supported by research studies and conclusions.  The Committee’s recommendations are also consistent with the Committee’s goals and objectives and the criteria and principles to make a safer Route 70 that will enhance Cherry Hill.  This section of the Plan describes some of the research and thinking behind the Committee’s recommendations.  
In researching this Plan, the Committee noted that NJDOT at least appears now to be sympathetic with the Committee’s approach to a safer Route 70, even if its past studies and actions would argue otherwise, and no longer sees highway widening as the solution to congestion.  It noted that NJDOT’s Commissioner Kolluri is promoting a major change in approach, called the department’s “Future In Transportation” initiative, or the “New Jersey FIT.”  According to Kolluri:

“The Future In Transportation initiative represents a change in direction for the New Jersey Department of Transportation; a new approach in how we address the needs of transportation in our State, especially the issue of congestion.  In the past, we’ve widened highways, built grade-separated interchanges, and essentially tried to build our way out of our congestion problems. But we’ve found as time went on that this approach has only a short-term benefit. In 5 or 6 years, we are back into the congestion cycle all over again. Now four lanes aren’t enough and six lanes are needed. Not only are our congestion problems worsening, major highway expansions are also becoming more costly.”
  (Emphasis added)
The NJDOT FIT website states: 

“A study conducted by the United States Environmental Protection Agency (USEPA) found that widening highways was much less effective at reducing per-capita vehicle travel, congestion delays, traffic accidents, and pollution emissions than providing transportation system design features like greater street connectivity, a more pedestrian-friendly environment, shorter route options, and more extensive transit service.”
 (Emphasis added)

The Committee also noted that one of NJDOT’s most prominent Future In Transportation projects is the redevelopment of the Route 29 Waterfront Boulevard in Trenton and Mercer County that could be a model for the redesign of Route 70.  Numerous accidents on Route 29 through Trenton have prompted calls to reduce the posted speed limit.  Rather than simply changing the speed limit, which would do little to change driver behavior, NJDOT is investigating the feasibility of transforming the highway section of Route 29 into an urban boulevard.  Signalization, pedestrian crosswalks, and other measures would reduce speeds and improve safety.
   

A.  Reducing speed increases safety 

The Committee recommends that NJDOT and Cherry Hill Township make Route 70 and the adjacent residential streets safer by using best practices to reduce and smooth speeds.  The Committee recommends that Cherry Hill strictly enforce the current 45 mile per hour speed limit through education and new law enforcement technology and that NJDOT assist by installing new road design and self-enforcing speed limit technology.  The Committee recommends that the most effective way to reduce and smooth speeds is for NJDOT to time and sequence Route 70’s traffic signals to permit uninterrupted flow at speeds of between 30 and 35 mph and to deploy variable “speed limit harmonization” signal technology to manage traffic flow at optimal rates. 
The Committee recommends that Cherry Hill deploy best practice speed control enforcement technology with a proven track record of effectiveness.  These include roadside speedometers at strategic location, photo radar devices, also known as speed cameras at strategic locations, and red light running cameras.
  Radar signals trigger the camera to take a picture of the speeding or red-light running vehicle and its license plate. The date, time, location, and speed are recorded along with the photo.  It can be deployed without police presence so it can increase the perceived risk of being detected and hence increase speed compliance levels.  In addition, it frees officers for other traffic and law enforcement activities.
The Committee recommends measures to reduce unsafe cut-through traffic through residential neighborhoods and a menu of traffic calming and speed slowing measures.  

Speed really does matter from a pedestrian safety and community livability standpoint as well as for motorists.  The kinetic energy involved in a motor vehicle collision is proportional to the square of the speed at impact. 

High-speed motor vehicles pose a serious threat to the safety of children and other pedestrians who are crossing streets. One of the biggest challenges in providing safe walking and bicycling routes involves slowing down traffic.
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Slower motor vehicle speeds allow drivers to stop in a shorter distance and reduce the chance of injuring a pedestrian or bicyclist.  A motor vehicle traveling on a level surface at a rate of 40 mph will need nearly 300 feet between the vehicle and the pedestrian to stop in time to avoid a collision. This distance is reduced to approximately 197 feet for a vehicle traveling at 30 mph, 112 feet for a vehicle traveling at 20 mph and 77 feet for a vehicle traveling at 15 mph.
  

A pedestrian being hit by a car traveling at 20 mph has an 85% survivability rate, whereas that same collision with a car going twice as fast, 40 mph, will lower the survivability likelihood of only 15%.
 
Slowing motor vehicle speeds not only reduces the chance of a crash due to the shorter stopping distance that is required, but it also reduces the chance of a pedestrian fatality or serious injury.

                    Vehicle speed vs. injury & death. 
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This disparity in survivability rate is even more important when combined with actual vehicle stopping characteristics. For example, a child darting out 150 feet in front of a car traveling 25 mph gives the motorist 2.5 seconds to react and apply the brakes, during which time the vehicle will travel 100 feet, leaving 50 feet in which to stop. Even under wet pavement conditions, a car can stop in 40 feet at 25 mph, and the child is scared but unhurt. 
In this same scenario, if the car is traveling 38 mph, the 2.5 second perception-reaction time will take up 140 feet, leaving only 10 feet of stopping distance and a resulting vehicle-pedestrian collision speed of 36 mph and less than a 20% chance that the child will survive the crash. 
The problem of red light running is widespread and growing; its cost to society is significant. However, the literature is void of quantitative guidelines that can be used to identify and treat problem locations. Moreover, there has been concern voiced over the validity of various methods used to identify problem locations, especially when automated enforcement is being considered. 

One study documents the development of a procedure for identifying and ranking intersection approaches with the potential for improvement in the area of crashes related to red lights.
  One component of this procedure is a safety prediction model. A sensitivity analysis of this model indicates that red light-related crashes decrease with an increase in duration of the yellow interval and a reduction in the speed limit.
Another recent paper presents a study evaluating the power model of the relationship between speed and road safety.
  The power model states that a given relative change in the mean speed of traffic is associated with a relative change in the number of accidents or accident victims by means of a power function.  Researchers conducted an extensive review of relevant literature, including evidence from 98 studies containing 460 estimates of the relationship between changes in speed and changes in the number of accidents or accident victims by means of meta-analysis.  The results are broadly supportive of the power model.  It concluded “that speed has a major impact on the number of accidents and the severity of injuries and that the relationship between speed and road safety is causal, not just statistical.”
Speed is cited as a related factor in 30 percent of fatal crashes and 12 percent of all crashes (Bowie and Walz, 1994). Based on on-scene investigations of over 2,000 crashes in Indiana by teams of trained technicians, excessive speed for conditions was identified as the second most frequent causal factor out of approximately 50 driver, vehicle, and environmental factors (Treat et al., 1977).

Joksch (1993) found that the risk of a car driver being killed in a crash increased with the change in speed to the fourth power.  A graph from Joksch’s study illustrating the relationship between change in speed and probability of fatality is included in Figure 5 in Appendix D.  Joksch’s study indicates that the risk of a fatality begins to rise when the change in speed at moment of impact exceeds 30 mi/h (48 km/h) and is more than 50 percent likely to be fatal when the change exceeds 60 mi/h (96 km/h).  The probability of death from an impact speed of 50 mi/h (80 km/h) is 15 times the probability of death from an impact speed of 25 mi/h (40 km/h).

B.  Reducing speed increases capacity and reduces congestion
Route 70 drivers regularly experience the all too common suburban arterial traffic experience of driving 45 mph, stopping for up to 2 minutes at a traffic signal, accelerating back up to 45 mph, only to stop and wait again a half-mile down the road. This uncoordinated signal system wastes time and fuel and the many stops increase crash rates.  If signals are synchronized to permit two-way progression at a constant speed of 25 or 30 mph, the total travel time would be roughly the same.
  Synchronizing all traffic signals to permit a constant 35 mph would actually reduce total travel time and increase lane carrying capacity 50% per hour-- from 1200 vehicles per lane per hour at 45 mph to 1800 vehicles per lane per hour at 35 mph. 
Empirical and theoretical studies of such traffic-flow characteristics show that traffic volume (i.e., vehicles per hour) decreases with increasing speeds.
  This relationship

holds true for normal free flow.  As shown on the following graph, the maximum volume traffic flow per lane (capacity) is at a speed of between 25 and 30 miles per hour.
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Source: Walter Kulash, presentation at “The Car in the City” program,

Philadelphia Central Development Corporation, May 31, 2006, p. 50  

C.  Updated pedestrian facilities increase safety
NJDOT’s NJFIT program provides New Jersey residents with alternatives to driving as a way to reduce the number of cars on the road and improve accessibility, particularly for people who cannot or do not wish to drive.  NJ DOT’s NJFIT website states:

“When communities improve the convenience and safety of walking and bicycling, the number of people using those modes of transportation increases. At the same time, the number of cars on the road decreases, along with congestion and pollution.  More than a third of New Jersey’s population is under 18 or over 65. For them, being able to get around without a car is critical.”

Yet walking is by far the most dangerous mode of travel per mile.  Although only 8.6 percent of all trips are made on foot, 11.4 percent of all traffic deaths are pedestrians. And while the 2001 fatality rate per 100 million miles traveled is 0.75 for public transit riders, 1.3 for drivers and their passengers, 7.3 for passengers of commercial airlines, the fatality rate for walkers is an astonishing 20.1 deaths per 100 million miles walked.

According to the National Highway Traffic Safety Administration (NHTSA) statistics, a pedestrian is killed every 101 minutes and another is injured every 8 minutes in the United States. These deaths most often occur in urban areas, at non-intersection locations, and during normal weather conditions.   In 2001, 4,955 pedestrians were killed.  Approximately twelve percent (12%) of all traffic fatalities are pedestrians or bicyclists even though only about 5% of all trips are made on foot.
  Per mile traveled, pedestrians are 36 times more likely to die in a collision than drivers of motor vehicles (NHTSA, 1998).
  

New Jersey continues to be among the deadliest states for walkers, ranking third in the nation, behind New York and Hawaii, in terms of the portion of total traffic deaths that are pedestrians (20.8 percent). In 2004, New Jersey had one of its deadliest years for pedestrians in recent history. 153 pedestrians were killed while trying to cross New Jersey’s streets, walking to school, waiting at a bus stop, or otherwise walking. Only 2002’s 177 pedestrian deaths topped this figure in the last five years.

During the 1990s, Congress spearheaded a movement towards a transportation system that favors people and goods over motor vehicles with passage of the Inter-modal Surface Transportation Efficiency Act (1991) and the Transportation Equity Act for the 21st Century (1998).  The call for more walkable, livable, and accessible communities, has seen bicycling and walking emerge as an "indicator species" for the health and well-being of a community.  People want to live and work in places where they can safely and conveniently walk and/or bicycle and not always have to deal with worsening traffic congestion, road rage and the fight for a parking space. 

The challenge for transportation planners, highway engineers and bicycle and pedestrian user groups, therefore, is to balance their competing interest in a limited amount of right-of-way, and to develop a transportation infrastructure that provides access for all, a real choice of modes, and safety in equal measure for each mode of travel. 
  Motorists and transportation planners need to remember that driving is a privilege and walking and bicycling are a right on public roads.
1.  Well-designed pedestrian crossings save lives

Fifty four percent (54%) of pedestrian/vehicle crashes occur at intersections.  
To reduce the risk of such crashes, the Committee recommends the following measures
 for all existing and proposed Route 70 pedestrian crossings:

1. Reshape and repaint crosswalks using best practice standards.
2. Advance stop lines for traffic painted 20 feet from crosswalk line.
3. Install count-down signals and re-time signals to permit safe crossings.

4. Install curb extensions at crossings to reduce crossing distances.

5. Improved street lighting to make walkers more visible.
6. Narrow lanes on approaches to crossings. 

7. Provide larger pedestrian waiting areas on sidewalks.
8. Forbid right turn on red in high-pedestrian areas.

It is well-documented that many pedestrians do not understand the meaning of the

pedestrian signal indications, particularly the flashing Don’t Walk. In fact, Robertson et al. (1984) found that only about half of pedestrians understand the meaning of the flashing Don’t Walk display. Many pedestrians expect to see the Walk signal for their entire crossing. Upon seeing the flashing Don’t Walk, some pedestrians believe that they will not have enough time to reach the opposite side of the street. Others may return to the starting side, and a few may even stop in the middle of the street. (Zegeer, 1986).
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Count-down crossing signal.
Traffic signals for pedestrian crossings should have countdown signals and advance WALK to show how much crossing time remains. When installed at high-accident intersections pedestrian crashes drop by 50%.  A WALK shown 4 seconds before the green light gives walkers a head start before cars begin to turn and make walkers more visible to drivers.  Count down crossings work better than traditional signals with flashing “Don’t Walk” according to the FHWA.  This may be because drivers are more patient when they can see exactly how much time they must wait for the green light.  Philadelphia put count-down signals at 10 of its most dangerous intersections and plans to install 30 more for a total cost of $100,000.
  
A number of countermeasures have been used to reduce the incidence of pedestrian motor vehicle crashes including engineering treatments such as prompting signs and pavement markings, education programs targeting specific groups, and enforcement campaigns targeting both pedestrians and motorists.  The results of these efforts are well documented in the literature.  

Retting et al. (1996) found that signs and pavement markings increased the percentage of pedestrians looking for threats from turning vehicles and almost eliminated conflicts between pedestrians and motor vehicles.  
2.  Advance Stop Lines (ASLs) improve safety
A real threat for pedestrians crossing streets with multiple lanes is being struck by a second vehicle in an alternate lane after the first vehicle stops to yield.  In this situation, the vehicle yielding to the pedestrian often obscures the other driver’s view. 
Advance Stop Lines (ASLs) are on pavement stop markings placed in front of crosswalks to encourage motorists to stop farther away from the crosswalk, thus, increasing pedestrians’ visibility to vehicles.   In previous research, Van Houten (1998) and Van Houten and Malenfant (1992) 
 found that painting ASLs 20 feet prior to a crosswalk over multiple lanes, significantly improved motorists yielding to pedestrians.   More specifically, relocating ASLs to 20 feet and installing prompting signs resulted in a 90 percent reduction in motor-vehicle pedestrian conflicts (Van Houten and Malenfant, 1992).  
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Advance stop lines were painted further away from the

crosswalk to increase the distance between the motorist and

the pedestrian.
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An example of an advance stop line relocated 20 feet in front

of the crosswalk

Crosswalks are a critical element of the pedestrian network. It is of little use to have a complete sidewalk system if pedestrians cannot safely and conveniently cross intervening streets. Safe crosswalks support other transportation modes as well. Transit riders, motorists, and bicyclists all may need to cross the street as pedestrians at some point in their trip.

3.  Mid-block crosswalks reduce jaywalking and improve safety. 
Mid-block crosswalks should be installed where there is a significant actual or latent demand for crossing and no nearby existing crosswalks.  Where mid-block crossing treatments are employed, they should be aligned where possible with logical pedestrian travel patterns.  For example, it makes sense to locate a mid-block crossing where

a public walkway easement or pedestrian connector meets a street.

What constitutes a short crossing distance will vary given the surroundings. In general, 15 m (50'-0") is the longest uninterrupted crossing a pedestrian should encounter at an unsignalized crosswalk.
There are several techniques to minimize crossing distance.  One of the simplest is to use a small radius for the corner. Use “Slow” point treatments as a traffic calming device to slow traffic speeds by narrowing or tapering the travel lanes approaching a pedestrian crossing. 
One of the most important elements in creating a pedestrian-friendly arterial street is

making the pedestrian crossing locations safe, comfortable and reasonably frequent.  

Pedestrians should not be expected to travel to the closest signalized intersection in order

to cross the street.  While this may be reasonable in a dense downtown case with signals

spaced every 300 to 600 feet, along most suburban arterials these signals are usually spaced no closer than every quarter mile.  There are 17 signalized intersections 8.33 miles of Route 70 between Route 38 and Route 73, or an average of one signal every half mile or every 2,587 feet – twice as far apart on average as the usual spacing for suburban arterials.  
Requiring pedestrians to travel 1,200 feet or more out of their way to cross a street, adds 5 minutes to the travel time of a pedestrian walking at the average 4.0 fps walking speed. If we were to suggest a 5-minute detour for all automobile traffic, this would be the equivalent of adding a distance of 2.5 miles for a car traveling at 30 mph, and the outrage would be loud and instantaneous.

NJDOT has an obligation to provide pedestrian crosswalks at every existing signalized intersection along Route 70 in Cherry Hill, at a limited number of other “mid-block” locations between existing signals that are far apart, and within a reasonable distance of each bus stop.  All bus riders usually need to cross the street coming or going. 
4.  Traffic calming improves safety.
Traffic calming can be applied quickly, inexpensively, and flexibly. According to the NJDOT, “Studies have shown that traffic calming can reduce crashes up to 40%.” 

It can be accomplished on Route 70 in specific locations and along the neighborhood streets that provide access to and from Route 70 just by painting lines, colors, and patterns; using planters, bollards, and other removable barriers; eliminating or adding parking; or installing sidewalk extensions or similar structures with temporary materials. 
Various tools and combinations of traffic calming strategies and locations should be advanced along all local streets that connect to Route 70 after consultations and approvals of local residents.  The right combination of devices can be transformed into permanent improvements and extended over a broader area.  
Traffic-calming techniques change the physical design of streets — moderating the flow of traffic and making streets less hazardous.  The Tools section of the following website describes traffic-calming techniques that can be applied in Cherry Hill:

http://www.ecocitycleveland.org/transportation/traffic/tools.html
These techniques include:

Bulb-out or curb extension
Chicanes
Choker or neck-down
Diverter
Median
Landscaping treatments
Reducing the number of lanes
Pedestrian refuge island
Speed humps and speed tables
Raised intersection
Roadway narrowing
Mini-circle


The descriptions and diagrams and estimated costs of various traffic calming techniques are described in detail in Streets and Sidewalks, People and Cars: The Citizens' Guide to Traffic Calming by Dan Burden and published by the Local Government Commission Center for Livable Communities
 and in the Pennsylvania Department of Transportation’s Pennsylvania Traffic Calming Handbook, Publication No. 38, January 2001. 

While traffic-calming techniques aim to moderate the flow of traffic, they do not include stop signs or speed limit signs.  Installing speed limit signs may seem like a logical way to remind drivers not to speed. But speed is dictated by environmental and human factors. Speed limit signs and the threat of enforcement do little to set the speed of most vehicles. 

E.  Cost-effective and safer ways to manage congestion. 
There are many cost effective and safer strategies for managing congestion other than adding new lane capacity.  

The Committee’s first recommendation is to improve safety and increase land carrying capacity by synchronizing Route 70 traffic signals through Cherry Hill to permit unimpeded flow at 35 mph.  Reducing speed from 45 to 35 mph by traffic signal synchronization would increase lane capacity over 50% - from 1100 to 1800 vehicles per lane per hour and improve safety by reducing the risk and severity of crashes.

The Committee’s second recommendation is to step up the use of Travel Demand Management (TDM) Strategies as promoted by the Cross County Connections Agency.  These traditional TDM strategies include:

(a) Promotion of ridesharing, alternative work hours, and telecommuting

(b) Park-and-ride facilities

(c) Guaranteed ride home programs

The Committee recommends improved Transportation System Management (TSM) Strategies, including:
(a) Access Management

(b) Intersection Improvements

(c) Incident (crashes, construction, special events, etc.) management

(d) Use of intelligent transportation systems and advanced public transportation system technology (traveler in formation systems, emergency vehicle signal pre-emption, incident detection and response, transit vehicle signal priority, etc.)

The Committee recommends (1) transit service enhancement, and (2) expansion, construction, and improvement of bicycle and pedestrian facilities along Route 70.
The Committee also recommends NJDOT install new, proven ways to maintain or increase safety on Route 70 by harmonizing traffic flow, providing hazard warnings to motorists, and providing dynamic in-vehicle information on traffic conditions to users.  These measures and their effectiveness were reviewed and reported by the U.S. Department of Transportation, Federal Highway Administration (FHWA), it its report “Active Traffic Management: The Next Step in Congestion Management” and are summarized on the department’s website at:  

http://international.fhwa.dot.gov/pubs/pl07012/atm_eu07_02.cfm#obs
FHWA reported that speed harmonization has been used in Germany since the 1970s and is geared toward improving traffic flow based on prevailing conditions.  Known locally as line control, speed harmonization is deployed on motorway sections with high traffic volumes. The speed harmonization system in the Rhine-Main area monitors traffic volumes and weather conditions along the roadway.  If sudden disturbances occur in the traffic flow, the system modifies the speed limits accordingly, providing users with the quickest possible warning that roadway conditions are changing.  The Germans have found success with speed harmonization.  When implemented on the A5 between Bad Homburg and Frankfurt/West, speed harmonization was attributed with a 3 percent reduction in crashes with light property damage, a 27 percent reduction in crashes with heavy material damage, and a 30 percent reduction in personal injury crashes. 
FHWA also reported that the Netherlands has used speed harmonization for many years. Some deployments have been implemented to promote safer driving during adverse weather conditions (such as fog), while others have been used to create more uniform speeds. Most recently, speed harmonization has been used to reduce speed in a densely populated and environmentally sensitive area to reduce polluting elements. The posted speed limit of 80 km/h (48 mph) is further effectuated by an automated speed enforcement system, which measures average speed over a section of the highway, normally 2 to 3 km long.  

The system has reduced collisions by about 16 percent, increased throughput 3 to 5 percent, and reduced the cost of work zone traffic control. 
FHWA reported that the first installation of a queue warning system in Germany was on the Motorway A8 between Stuttgart and Ulm.  Positive results from the pilot included fewer incidents, reduced incident severity, a considerable reduction in higher travel speeds combined with a strong harmonization of all driving speeds, closer headways, more uniform driver behavior, a slight increase in capacity, and overall safer driving because of motorists' awareness of oncoming risks and their tendency to approach the back of a queue with care.  The result of this successful pilot has been broader implementation of the queue warning system across the country and the inclusion of this strategy in the overall approach to managing congestion.

FHWA reported that the Dutch have also seen definite benefits from their congestion warning system. As a result of implementation, throughput on facilities in the system increased between 4 and 5 percent, and safety assessments in 1983 and 1996 revealed an increase in traffic stream stability, a 15 to 25 percent decrease in primary incidents, and a 40 to 50 percent decrease in secondary incidents as a result of implementation.
As described in a report by the Surface Transportation Policy Project, providing a choice of transportation modes is the key to reducing traffic congestion.

F.  Enhance transportation choices

1.  Bus shelters, sidewalks, and pedestrian crossings will encourage alternate modes of travel.
Riders need safe and convenient routes to get to and from transit. Riders will typically walk one-fourth to one-half mile (about a 5 to 10-minute walk for most people) to and from transit. Riders typically walk to a transit stop, board the bus or train, get off, and then walk to their final destination. Thus, the riders' needs as pedestrians extend beyond the bus stop to and from the surrounding neighborhood. However, transit agencies usually assume responsibility only for their stops, stations, and parking lots, and not for sidewalks, crossings, or other pedestrian elements on nearby streets. As a result, pedestrians must often cross busy streets and cut through parking lots to get to the bus stop or train station.

Transit agencies need to cooperate with local transportation agencies to improve pedestrian access to transit. Building sidewalks will make bus stops and train stations more accessible. Safe and convenient crossings are also essential, especially for mid-block bus stops. New stops and stations can be placed with pedestrian (and bicycle) access in mind.

Since there is an element of risk in crossing busy streets, safety improvements must be made at transit stops. The safety of pedestrians can also be enhanced using a variety of transit operation improvements (such as consolidating, relocating or eliminating stops) usually implemented by the transit agency in cooperation with the road authority. Convenient access by passengers must remain at the forefront of all transit stop planning: simply eliminating stops because they are perceived as unsafe will not be satisfactory to riders who cannot walk very far.
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When a transit stop is located mid-block, a single crossing should be provided to serve both directions of bus travel. If a crosswalk is marked mid-block, it should be behind the bus stop for several reasons:

· Pedestrians cross behind the bus, where they can see oncoming traffic (crossing in front of a bus blocks visibility).

· The bus driver can accelerate as soon as passengers have left the bus.

· The bus driver won't accidentally hit a pedestrian crossing in front of the bus, out of the driver's cone of vision.

At intersections, far side stops are usually preferred for a variety of safety and operational reasons. One safety advantage is that pedestrians cross in back of the bus. Operationally, a far side stop often improves intersection capacity by allowing motor vehicles to make right turns even when the bus in loading and unloading. However, transit operators often must place stops nearside, for reasons such as a concentration of users at a nearside corner, or because the bus route makes a right turn at that intersection. In all cases, the safety and convenience of pedestrians must be a high priority.

Providing a few amenities can make waiting for the bus or train a much more pleasant experience. Shelters with seating can offer protection from rain, snow, wind, and sun. Many transit agencies provide shelters at frequently-used bus stops and at outdoor rail stations. The shelters should be positioned so riders in wheelchairs have enough room to enter and exit the shelter. The sidewalk behind the shelter should be wide enough for two wheelchair users to pass each other and to handle the expected levels of pedestrian activity, including those who are just walking by. The best location for bus shelters is in the furniture zone, away from the walking zone.

Schedules and route maps should be placed at bus stops or in train stations to orient riders. Current technology makes it easy to have video monitors with bus arrival times in real time, displaying the number of minutes until the next bus or train and its destination. 

Night time lighting is important for passenger safety and security. With lighting, drivers are more likely to see riders crossing the street. Riders are more secure while they're waiting because they can see their surroundings and watch for suspicious activity.

Transit must be made accessible to riders with disabilities, who often don't have other travel options. Federal regulations require design treatments such as station elevators and tactile strips along platform edges (to allow visually-impaired riders who use canes to detect the edge of a platform). Adequate room should exist to operate wheelchair lifts (minimum ADA Accessibility Guidelines for Buildings and Facilities [ADAAG] requirement is 8 ft). Many transit agencies also provide large-print maps, make audio announcements of upcoming stations and bus stops, designate wheelchair-boarding areas, and operate low-floor buses. 

http://www.walkinginfo.org/transit/access.cfm

2.  Bike lanes will enhance safety, reduce congestion, and increase transportation options.
The Committee recommends that bike lanes be added along Route 70‘s shoulders and that the shoulders be smoothed and improved.  
According to NJDOT “people often say that they would like to walk and bike more often if only it were more convenient and they felt safe to do so. Yet in many communities, driving is the only option for most routine daily activities.”  It says New Jersey residents should have “alternatives to driving as a way to reduce the number of cars on the road and improve accessibility, particularly for people who cannot or do not wish to drive.”

NJDOT says “when communities improve the convenience and safety of walking and bicycling, the number of people using those modes of transportation increases. At the same time, the number of cars on the road decreases, along with congestion and pollution.”

Bike lanes help define road space, decrease the stress level of bicyclists riding in traffic, encourage bicyclists to ride in the correct direction of travel, and signal motorists that cyclists have a right to the road.  Bike lanes help to better organize the flow of traffic and reduce the chance that motorists will stray into cyclists’ path of travel. 

Bicyclists have stated their preference for marked on-street bicycle lanes in numerous surveys.  In addition, several real-time studies (where cyclists of varying abilities and backgrounds ride and assess actual routes and street conditions) have found that cyclists are more comfortable and assess a street as having a better level of service for them where there are marked bike lanes present. 

Bike lanes:

· Support and encourage bicycling as a means of transportation;
· Help define road space;
· Promote a more orderly flow of traffic;
· Encourage bicyclists to ride in the correct direction, with the flow of traffic;
· Give bicyclists a clear place to be so they are not tempted to ride on the sidewalk;

· Remind motorists to look for cyclists when turning or opening car doors;
· Signal motorists that cyclists have a right to the road;
· Reduce the chance that motorists will stray into cyclists’ path of travel;

· Make it less likely that passing motorists swerve toward opposing traffic;
· Decrease the stress level of bicyclists riding in traffic.
Well-designed facilities encourage proper behavior and decrease the likelihood of crashes.  Numerous studies have shown that bicycle lanes improve safety and promote proper riding behavior.
   

· In 1996, over 2000 League of American Bicyclist members were surveyed about the crashes (accidents) they were involved in over the course of the previous year. From the information, a relative danger index was calculated which shows that streets with bike lanes were the safest places to ride, having a significantly lower crash rate then either major or minor streets without any bicycle facilities; moreover, they are safer than trails and sidewalks as well. 

· The addition of bicycle lanes in Davis, California reduced crashes by 31 percent. 

· Bicycle lanes on a major avenue in Eugene, Oregon resulted in an increase in bicycle use and a substantial reduction in the bicycle crash rate. The crash rate per 100,000 bike miles fell by almost half and the motor vehicle crash rate also fell significantly. 

· When the city of Corvallis, Oregon installed 13 miles of bicycle lanes in one year, the number of bicycle crashes fell from 40 in the year prior to the installation to just 16 in the year afterwards, and of the 5 crashes that occurred on streets with bike lanes, all involved bicyclists riding at night with no lights. 

· In Chicago, Illinois, crash severity was reduced in one study of marking bike lanes in a narrow cross section where 5 foot bike lanes were marked next to 7 foot parking lanes. 

· In Denmark, bicycle lanes reduced the number of bicycle crashes by 35 percent. Some of the bike lanes reached risk reductions of 70 to 80 percent. 

Photos of sample bike lanes along highways are included in Appendix F. 

 6.  Safer Route 70 Committee recommendations.

A. General – non-site specific recommendations
	
	Current Route 70 deficiencies 
	Safer Route 70 Committee Recommendations

	1.
	Traffic signals not sequenced for smooth flow.  Uneven speeds and frequent stops create unsafe travel conditions.   Motorists receive no advance warning of system disturbances and NJDOT lacks a mechanism to harmonization speed and optimize traffic flow.
Uncoordinated traffic signal timing interrupts traffic flow and contributes to congestion and unsafe conditions.  

Speeds in excess of 35 mph increase safety risk and severity of crashes.  

Failure to optimize traffic signals is a primary cause of congestion.

There is no system in place on Route 70 in Cherry Hill to adjust speed, to monitor traffic volumes and weather conditions along the roadway, and if sudden disturbances occur in the traffic flow, modify the speed limits accordingly, providing users with the quickest possible warning that roadway conditions are changing.  The absence of such a system results in a greater number of crashes with property damage and personal injury. 


	Reduce frequent and uncoordinated red light stops along Route 70 through the sequencing of the timing of all traffic signals to permit unimpeded flow at 30-35 mph.  
Vigorously enforce the 45 mph speed limit using best practices and technology.
  Install roadside speedometers at strategic locations to manage speed on Route 70.  The system includes a speed limit sign, a Doppler radar emitter and receiver to measure speeds, and a changeable message sign that displays a driver’s speed. The presence of these devices on the road is also an effective technique to reduce traffic speed.
Install photo radar devices, also known as speed cameras at strategic locations.  Radar signals trigger the camera to take a picture of the speeding vehicle and its license plate. The date, time, location, and speed are recorded along with the photo.  It can be deployed without police presence, will increase speed compliance levels, and free officers for other traffic and law enforcement activities.

Install a speed harmonization system to monitor traffic volumes and sudden disturbances in the traffic flow and to modify speed limits accordingly, providing users with the quickest possible warning that roadway conditions are changing.  Speed harmonization was attributed with a 27 percent reduction in crashes with heavy material damage and a 30 percent reduction in personal injury crashes after being deployed in Germany. 


	2
	Cut-through traffic in adjacent neighborhoods creates traffic burdens and dangers and compromises safety of residents, pedestrians, and children.

Motorists encountering congestion on Route 70 seek alternate routes on lower level streets to bypass congestion, especially during a.m. and p.m. peak periods.  Many of these cut-through routes pass close to or in front of schools, recreation areas, and pedestrian/ bicycle routes presenting a safety hazard.  Neighborhoods experiencing cut-through traffic report higher than average traffic and higher speeds.
	Improve the Route 70 corridor (the highway and adjacent residential streets) by a combination of signal improvements and traffic calming measures.  This recognizes that “congestion management is realistic, and congestion elimination is not.” (DVRPC, P. 84)  Signal modifications aimed at improving flow on Route 70 and traffic calming improvements aimed at reducing vehicle speeds through residential areas are complementary strategies.

Consult with local civic associations and residents to determine which of the following traffic calming techniques are most suitable for managing residual cut-through traffic in the affected neighborhoods of the Route 70 corridor:

1.  Signs prohibiting turns onto selected roads during peak hours.

2.  Stop signs or traffic signals to force traffic to stop frequently and make the neighborhood “short-cut” less desirable.

3.  Center medians.

4.  Curb bulb outs and raised crossings at intersections.

5.  Speed tables.

6.  Intersection “cushions.”

7.  Lane narrowing.

8.  One-way streets.

9.  Closed off streets.  

	3
	73% of Route 70 has substandard, unsafe travel lanes or shoulders.  Mayor Platt’s plan would make it less safe.  
According to NJDOT Roadway Design Manual, lane widths for four-lane highways should be 12 feet; and outside shoulders should have a width of 10 feet (with a minimum of 8 feet).  NJDOT studies  show that about 73% (6.2 miles) of Route 70’s 8.33 miles of roadway between Route 38 and Route 73 is substandard, either because the lanes are too narrow (10 feet) or because the segments lack outside shoulders.
  Mayor Platt’s Plan would eliminate or reduce shoulder width to substandard levels and proposes to establish substandard 11 foot lane widths.  
	Retain existing Route 70 lane configurations and keep existing 12 foot lanes where they exist to meet safety standards.  Increase safety by widening lane widths from their current substandard width of 10 feet to 11 feet between mileposts 2.56-3.44, 3.99 – 4.81 and 6.10 – 7.22.  Convert remaining 8 foot shoulders (the minimum according to NJDOT standards) into marked bicycle lanes and limited parking spaces where appropriate.

	4
	About 84 % of all work trips in the Route 70 corridor are in single occupant private vehicles.  

This is a major factor that causes peak (rush hour) congestion.

According to the DVRPC Study, only 9 % of all work trips were through car or van pools, 4 % by public transportation, and 3 % by walking or riding a bicycle.  Parking is generally free for most commercial and retail locations in Cherry Hill. 
	Provide greater incentives for travelers to use alternate transportation modes.  Provide more frequent bus service and enhanced bus facilities, including missing bus shelters and scheduling information at each station.  

Provide express bus service from at least three locations along Route 70 in Cherry Hill that have adjacent parking facilities.

Encourage employers to provide incentives for greater carpooling, mass transit, and bus use for commuting.  Provide new jitney or bus service linkage for Cherry Hill workers to reach the PATCO High Speed Line stations and for in-bound workers to reach Cherry Hill employment centers.


	5
	Almost half of Route 70 in Cherry Hill either lacks sidewalks or they are in disrepair. 

40-50% of the 8.3 miles between Routes 38 and 73 lack sidewalk facilities. (Baker, 23)  Sidewalks are missing or inadequate in many locations.  Missing sidewalk segments include sections west of the I-295 interchange, between Pennsauken Creek and Route 73, and at several major Route 70 intersections (including Route 38, Lexington Avenue, Haddonfield Road, I-295, and Route 73.
  Where sidewalks do exist, facilities often begin and end randomly and fail to connect to adjacent destinations.

	Install missing sidewalks along Route 70 starting with areas with greatest densities of residential, commercial, institutional, and retail use.  Add amenities along sidewalks, including benches, shade trees, and trash cans.
Modify channelized right turn lanes at intersections to provide safe pedestrian crossing points and crosswalks.



	6
	Pedestrians frequently cross Route 70 at unsignalized and unmarked crossings at their hazard.

Landscaping irregular or non-existent along medians on Route 70.


	Plant low maintenance, dense shrubbery down the center of the medians as a traffic calming measure and as a deterrent against crossing at locations without marked crosswalks.


	7
	Route 70 has significant multi-modal deficiencies. 

Improvements to the automobile environment on Route 70 have made already inadequate facilities worse, i.e.: longer pedestrian crossings, higher vehicle speeds, compromised safety. Cherry Hill officials have identified the following mid-block locations where pedestrians often cross Route 70: Wawa east of Kingston Road; Cherry Hill Triplex; Ponzio’s Diner (NJ Transit bus top is located in front of diner); and the Executive Campus at Cherry Hill and the Crown Plaza Hotel just east of Cuthbert Blvd. (NJ Transit bus stop is located in front of the Executive Campus.
	Add new and improved safe pedestrian crosswalks and median refuges.  Create best practice crosswalks with new traffic signals, pedestrian call buttons, and adequate walk time count-down displays where currently missing at existing intersections and add them at certain mid-block locations where pedestrians currently cross and that lack protected cross-walks .  Include visually different surface, handicap accessible curbs, and signs stating the legal requirement to yield to pedestrians.

Paint advance stop lines (ASLs) for signals back 20 feet from the cross walk to maximize pedestrian and stopping vehicle lines of sight.

Construct physical pedestrian refuge in median at for cross walks.

	8
	Pedestrian crossings of Route 70 are seriously deficient.
Crashes involving pedestrians are over-represented at four intersections widely spaced from each other. (42)  “Crosswalks and pedestrian signal heads were found lacking at several intersections; and in general, opportunities for crossing NJ 70 are few and far between.” (43)

Crosswalks striping is absent across Route 70 at three intersections (Donahue Ave., Covered Bridge, Old Orchard) and pedestrian signals are absent at four intersections (the three previous plus Cropwell Road).  

Advance pedestrian warning signage is absent at the majority of signalized intersections.  

Numerous commercial and residential driveways and a lack of ongoing sidewalk maintenance serve to degrade safety and comfort for both bicyclists and pedestrians throughout the corridor. (DVRPC, p. 43). 
	Install crosswalks striping at intersections where missing, e.g. at Donahue Ave., Covered Bridge, and Old Orchard and pedestrian “call for red” push buttons and “count-down” signals at all intersections where missing.  



	9
	Many bus stops lack safe crosswalks nearby. 

NJDOT Pedestrian Compatible Planning and Design Guidelines state that crosswalks should be considered for certain locations, including “all locations within 1/4 mile of transit stations.” (Baker, p. 24)  Crosswalks striping is absent across Route 70 at three intersections (Donahue Ave., Covered Bridge, Old Orchard) --all three of which are within ¼ mile of a NJ Transit bus stop or shelter.
	Construct pedestrian activated stop signals and crosswalks within ¼ mile of each NJ Transit bus stop. 

	10
	Route 70 lacks bus shelters. 
The Baker study documented a shortage of bus shelters as well as a lack of sidewalks serving existing shelters in some locations.  Only 20 of the 37 designated NJ Transit bus stops on Route 70 have passenger shelters.  Many of these are poorly designed and located, some astride sidewalks.


	Install missing bus shelters at 17 NJ transit bus stops and correct poorly located shelters.  Include schedule and fare information in each shelter.   Orient shelter towards on-coming bus lane so waiting passengers and bus drivers can see each other.  Missing shelter stops include East-bound locations East of Haddonfield Road, East of Curtis Ave., West of Conwell, West of Boundary Lane, West of East Gate Drive, between Springdale and Wexford, West of Wexford; and West-bound stops between Old Orchard and Split Rock Dr., between Kings Highway and Kingston Dr., East of Connecticut, East of New Hampshire, West of Cornell, West of Lexington, and West of Mansion. 
  A poorly located shelter near  McDonald’s is installed directly on the sidewalk and blocks handicap travel and the view of oncoming Route 70 traffic from cars exiting the McDonald’s driveway.

	11
	Upgrade and install sidewalks adjacent to bus stops.

Sidewalks are missing or inadequate in many locations, making connections between bus stops and destinations difficult and unsafe.  Half of the 37 stops do not have sidewalk connections to adjacent residential, retail, commercial, and transportation uses.
	Construct sidewalk connections from bus stops to adjacent residential, retail, commercial, and transportation uses 



	12
	Bicycle facilities are absent along Route 70
Bicycle facilities are notably absent along Route 70. There are no bicycle lanes on Route 70, even though it is a “bicycle compatible roadway” (shoulders at least six feet in width) from Chambers Street to the New Jersey Turnpike and from Springdale Road to Route 73 (Baker, p. 25)  The highway has adequate shoulders for bicycling, with the exception of a gap extending between the NJ Turnpike and Springdale Road and at the I-295 interchange whose ramps “present a hazard both to pedestrians and bicyclists, as the attention of merging motorists are focused on finding acceptable gaps, and not on bicyclists and pedestrians.”  Marking shoulders “as bike lanes would increase the profile of bicyclists and may improve safety.” (Baker, p. 47)
	Paint bicycle lanes along shoulder of Route 70 and restore pavement to safe condition.  Develop safe bike routes connecting Route 70 and surrounding neighborhoods that would allow for safe travel along Route 70 and onto adjacent roads. 

Correct the “bicycle gap” from the I-295 interchange to Springdale Road by constructing safe bikeways under bridges and across ramps with appropriate signage.  Bicycle passage on Route 70 under the I-295 interchange is particularly dangerous because of on and off ramps and no designated bicycle travel lane or facility.
Convert outside lane on Route 70 between I- 295 and Springdale Road and between Haddonfield Road and Cuthbert Blvd. into a safety shoulder with bike lane.


B. Specific Route 70 Recommendations (from West to East)
	
	Current Route 70 Deficiencies
	Safer Route 70 Committee Recommendations

	1
	No crosswalks at Donahue Avenue intersection.
	Paint crosswalks and advance stop line (ASL) 20 feet from crosswalks at Donahue Avenue.

	2
	Haddonfield Road intersection jug handles through residential streets are unsafe and traffic signals are unlouvered.  
Lengthy, poorly signed jug-handles create hazardous, unprotected left turns by drivers new to area. There were 63 crashes at this intersection from 2001-2003, including 17 injuries.  East and west bound left turns from Route 70 on to Haddonfield Road and Grove Street must take long artificial “jug handles” on residential streets (e.g. Wynnewood and Park Drive through  populated residential zones).  Some Route 70 eastbound motorists who miss the jug handle make illegal unprotected left turns or turn right, then make illegal U-turns to travel northbound on Haddonfield Road.  
	Modify traffic signal and lanes at intersection of Haddonfield Road and Grove Street with Route 70 and modify surface markings, signs, and curbing to allow two lanes to make protected left turns in each direction from Route 70.  Eliminate confusing jug handles on Park Drive and Wynnewood Avenue that pass through residential neighborhoods by removing signs.  Return Fulton to a two way street.  
Install louvers on traffic signals facing Haddonfield Road to discourage acceleration to cross at green lights.

	3
	Left turn stacking lane directly into Whitman encourages unsafe “cut-through” traffic through residential neighborhood.

	Relocate and convert left turn location into a “U-Turn” only location just east of Whitman and not to align directly into Whitman to discourage “through-the-neighborhood” traffic. Locate speed ramps and install “Slow Children at Play” and “25 mph speed limit signs” near Route 70 on Conwell Avenue.  


	4
	The newly extended left turn stacking lane at Cooper Landing Road has no traffic signal.

The DVRPC report states that “permissive left turn lanes are inherently unsafe with safety decreasing dramatically when motorists cross multiple lanes, in this case two lanes.” (p. 73).
The DVRPC report (see Chapter 4.A above) identified a crash cluster at this median opening, that, over the three year period 2001-2003 ranked as the 7th most dangerous crash cluster location in Cherry Hill  with 68 crashes (over 6% of total Route 70 crashes) and 25 injuries.  The DVRPC Study also examined the safety concerns associated with unsignalized median openings by examining crash history within a “catchment area” (a 210 foot total swath) of the center of Cooper Landing Road median opening. (p. 57).  The study reported that this location had 31 crashes and was among the 5 highest in crash frequency among the 21 median openings on Route 70.  Ten of these 31 crashes resulted in injury; 17 were rear-end type and 7 sideswipe; 13 were westbound, 9 southbound, and 7 eastbound.  Only one crash was northbound. (p. 38) 

This left turn provides access to the north side of the Erlton neighborhood, a significant population center, and other points north including Maple Shade Township.  It also attracts eastbound Route 70 traffic destined for Kings Highway north of Route 70 that seek a less time consuming path through the North Erlton neighborhood to avoid the long delays and three traffic lights required to pass through the jug handle at the intersection of Kings Highway and Route 70.  
 
	Protect left turns for eastbound traffic crossing westbound lanes to access Cooper Landing Road northbound by adding a new traffic signal to operate in coordination with the signal at the intersection of Route 70 and the Georgia/Edison Avenues located to the east.  The purpose of this new signal would be to control left turns from Route 70 eastbound to Cooper Landing Road northbound allowing only a protected movement.  The turn arrow signal should be coordinated to permit left turns only when the minor streets at the Edison/Georgia Avenue intersections have a green signal.  Traffic turning onto Route 70 westbound from these streets and local retail traffic generators (such as the local WaWa convenience store) would then queue at the Cooper Landing signal until the left turn phase ends.  According to the DVRPC report (p. 74) there is sufficient stacking capacity on Route 70 westbound between Cooper Landing Road and Georgia Avenue (two lanes each about 360 feet in length) and the “combined number of vehicles turning from Edison/Georgia Avenues to NJ 70 westbound during the peak period is not great enough to exhaust the proposed queue.  

These two signals must be optimized and coordinated (and synchronized with all other traffic signals) to lessen the probability of dilemma zone related crashes.  The dilemma zone is a length of roadway on a signalized intersection approach wherein drivers, as a group, demonstrate uncertainty about whether to proceed or to stop at the onset of yellow. This uncertainty can lead to rear-end, left-turn opposed, or sideswipe collisions.
Both the DVRPC NJ Route 70 Corridor Study and the Mayor Platt’s Route 70 Task Force Report Plan have also recommended a new traffic signal at Cooper Landing Road.  

	5
	Right turn from Cooper Landing northbound to Georgia southbound is a sharp, 145+ degree turn.  Median closures in Erlton have reduced U-Turn opportunities between Haddonfield Road and Kings Highway.  
	Install safe right turn lane from northbound Cooper Landing to Georgia across tip of PSE&G substation property for U-Turns.  Install signs showing U-Turn opportunity for Route 70 eastbound by turning left at Cooper Landing, then right on Georgia, then left again on Route 70 westbound.



	6
	No safe parking in Erlton
No parking signs have recently been installed on eastbound shoulders of Route 70 in Erlton, one of Cherry Hill’s oldest neighborhoods.

This reduces retail opportunities,   harms small businesses, and reduces access to these locations to Cherry Hill residents. 
	Create parallel parking spaces on the eastbound side of Route 70 at appropriate locations, including at the beginning at the east side of Grant Avenue and extending to the entrance of the Erlton Fire House.  Parking is a traffic calming measure and will reduce speeds through this densely populated district with retail businesses located directly on Route 70.
If necessary to safely allow adjacent parking and bike lanes, take portions of curbing and sidewalk to provide adequate visibility and maneuverability into parking spaces.  

Install “bulge out” curbing at the beginning and end of each block with parallel parking spaces in between.


	7
	New left turn stacking lanes at the intersection of Route 70 with Edison Avenue and Georgia Avenue encourage unsafe travel through residential neighborhood.  
In the Summer and Fall of 2007, NJDOT installed left turn stacking lanes from Route 70 onto these minor streets.  This intersection is located at the heart of Cherry Hill’s densely developed Erlton neighborhood.  The approaches of both Georgia and Edison Avenues are one lane accommodating all three movements: left turns, right turns, and through movements.  The highest volume of peak period left turn movements from Georgia onto Route 70 reaches 177 vehicles per hour turns during the p.m. peak (DVRPC. P. 74, Baker Report, Appendix C) and 140  vehicles per hour (vph) during the a.m. peak.     

These two new stacking lanes are not justified by existing demand for left or U-Turns on or at these minor streets from Route 70.  The eastbound left stacking lane to turn left on Georgia Avenue duplicates the newly lengthened left turn stacking lane at Cooper Landing Road which is just west of the intersection.  The westbound new left turn stacking lane to turn left onto Edison or to U-Turn is not justified by existing demand for left turns onto Edison (2003 peak demand was only 18 vph during p.m. peak) or for U-Turns (4 vph during 2003 pm peak).  The only possible explanation is that the new westbound stacking lane at Edison is intended to compensate for the closing and loss of other left and U-Turn median openings east of the intersection and announced plans to close the Erlton Firehouse median opening to all but emergency vehicles.
	Restore medians and eliminate stacking lanes at Georgia and Edison intersection.  
Prohibit left turns east and westbound off Route 70 onto Edison and Georgia at signalized intersection.

Paint out the Edison/Georgia intersection so traffic turning left onto Route 70 turns correctly and safely and does not conflict with opposing left turn traffic.

As recommended by the DVRPC, install a phased signal at this intersection.  (p. 75) This would allow each minor street approach to clear the intersection uninhibited by the opposing minor street movements.  Improvements at this location should be implemented in tandem with the recommended improvements for Cooper Landing Road.



	8
	Crosswalk and stopping line at Georgia/ Edison intersection with Route 70 are not safest design.
	Paint two crosswalks across Route 70 connecting both corner sets at the Georgia/ Edison intersection with Route 70.     Paint new  advance stopping lines (ASLs) 20 feet and install prompting signs at the ASLs stating “Stop Here.”  Construct physical pedestrian refuge island in the restored median strip for both cross walks. 

	9
	Erlton Streetscape Project not yet implemented.

The New Jersey Department of Community Affairs awarded  Cherry Hill a grant to design a new “Street-Scape” for Route 70 in Erlton to make Erlton an attractive destination and to improve safety.  The  Plan called NJDOT’s plan to expand Route 70 a “threat” and the  45 MPH speed limit and high volume traffic a “barrier for pedestrians and for a pleasant walkable commercial street.” .
	Implement the Erlton Streetscape Project.

Acquire the abandoned PSE&G substation at 3 Georgia Avenue (see description and aerial photo in Appendix G, p. 32) and the adjacent home and convert the parcel to a municipal parking lot. 

	10
	Firehouse median opening to be closed.
NJDOT has advised Cherry Hill that it intends to paint striping and install signage on median opening in front of the Erlton Fire Station to prevent U and left turns.  Closure of this opening will deprive residents with the widest access opportunity on Route 70 that supplements the signalized intersections.  It will make it more difficult to reach commercial, employment, and residential destinations and channel more traffic and turning movements to the nearest intersection, causing additional congestion at the intersection.  

Until the other median openings were closed on Route 70 in the Erlton neighborhood, the Fire House median opening (located between Virginia and Connecticut Avenue) was one of the widest (four car lengths wide) and safest in Cherry Hill (only 11 total accidents over the 3 year period from 2001-2003 – or less than 4 per year).  
	Continue to allow U and left turns in front of Erlton Fire Station.  Paint turning lines in median opening directing vehicles travel to the far side of the median opening before making U-Turn.  Install “clear opening” signals and warnings to get vehicles to leave median opening when it will be needed by emergency vehicles leaving the Firehouse.

	11 
	New Cooper Avenue left turn stacking lane will encourage westbound traffic destined for Grove Street south and Haddonfield to turn here and cut-through the heavily residential Erlton South Neighborhood to reach Park Boulevard westbound.  
NJDOT permanently closed the median openings between Madison and Harrison and constructed a new westbound left and U- turn stacking lane that opens directly into Cooper Avenue.  While it is difficult to estimate the amount of peak hour short-cutting traffic this newly aligned turn will encourage, the Baker report counted 155 vph making eastbound turns onto Route 70 from Grove in the morning peak. (Baker Report, Appendix C) 
	Close the newly installed left and U-Turn stacking lane at Cooper Avenue, and install a “U-Turn” only stacking lane which would open at a location in the median between Madison and Harrison (the historic location of the recently closed median opening).  This would not directly align with either Madison or Harrison and would discourage “short-cutting” traffic through the Erlton South neighborhood. 

Mayor Platt’s Plan also made this recommendation.

The previous median opening between Madison and Harrison was among the safest along all of Route 70, having recorded only 3 total accidents over 3 years, or one per year, between 2001-2003: 2 westbound and 1 eastbound. 




	12
	Safe pedestrian crossing lacking for “east-end” of Erlton community along Route 70.

Pedestrian cross 6 lanes of traffic on Route 70 unsafely between Ponzio’s restaurant and the Ellisburg shopping center and NJ Transit bus stop routinely because of absence of nearby crosswalk and traffic signal..  
	Construct a new crosswalk with pedestrian activated signal across Route 70 from the southeast corner of Maine Avenue to enable safe pedestrian travel between Erlton South and Erlton North residents, businesses, and institutions.  A pedestrian crossing located here would be shorter in length than farther east where the road widens to six and eight lanes across and would provide a safe connection to many pedestrian destinations, including, but not limited to the Ellisburg Shopping Center, Ponzio’s Restaurant, St. Andrews Methodist Church, and McDonalds Restaurant.  It would also provide safe crossing for mass transit riders  across Route 70 to reach two NJ Transit bus stops west of Kings Highway.   

Paint ASL for new pedestrian activated  traffic light 20 feet from the edge of the crosswalks  to maximize pedestrian and stopping vehicle lines of sight and vehicle stopping distances.   Construct physical pedestrian refuge in median at crosswalk.

	13
	The complex jug handle at Kings Highway and Brace Road makes left turns from Eastbound Route 70 onto Kings Highway North unsafe and encourages neighborhood cut-through traffic.  
The intersection at Kings Highway and Route 70 was the fourth most dangerous crash segment in Cherry Hill the DVRPC Study, which tracked accidents over the three year period 2001-2003.  The intersection had 76 crashes or almost 7% of all Route 70 crashes over those three years.  These crashes occurred after the State removed the Ellisburg circle which previously allowed for left turns.

East bound left turns from Route 70 onto Kings Highway north and west bound left turns onto Brace Road south must take long artificial “jug handles” and pass through 2 or 3 traffic signals.  This confuses out of town travelers who make dangerous, illegal left turns across three opposing travel lanes.  They also cause local drivers who know local roads to “cut-though” local neighborhoods to eliminate the inconvenience of these long turning movements.  Both of these conditions endanger motorists, pedestrians, residents, and children in the neighborhoods.  Current cut through trips account for 2000 cars per day traveling on residential streets.
	Modify the traffic signal at the intersection of Route 70  and Kings Highway / Brace Road and modify surface markings, signs, and curbing to allow left turns simultaneous onto north Kings Highway from eastbound Route 70 and south onto Brace Road from westbound Route 70 with right turns  separate from straight ahead Rt 70 movements.   
According to NJDOT, there were 186 vph during the pm peak hour in 2003 making left turns onto Kings Highway southbound from the jug handle that collects westbound Route 70 turning traffic, and 118 vph during the am peak hour.  The Baker report did not include eastbound left turn peak hour movements onto Kings Highway North, but did include the am peak right turns heading south on Kings Highway to westbound Route 70: 261 vph.



	14
	Merging transition lanes are unsafe, deficient, and below standards.

There are several locations along Route 70 where a four lane cross section transitions to a two lane cross section within a relatively short distance.  These locations include eastbound on Route 70 after Kings Highway/Brace Road and westbound just west of Kings Highway.  The Cherry Hill Police indicate that the lane transitions have a history of rear-end and sideswipe crashes. (Baker, p. 12).  Various studies have identified this as a deficient, substandard safety problem and the cause of a number of traffic accidents    The first lane drop eastbound occurs 200 feet east of Kings Highway and the second lane 300 feet further east, whereas the minimum lane transition length for Route 70 should be 600 feet (4 to 3 lanes, then a 200 foot tangent section, and then another 600 foot taper (3-2 lanes) according to NJDOT RDM (Baker, p. 15).  A lane drops westbound 200 feet west of Kings Highway.  All three transitions are deficient according to NJDOT standards. (Baker, p. 15)
	Remove one of these four lanes and insure that remaining transition lane meets standard merge length of 600 feet.

Post multiple large overhead signs that clearly illustrate the coming lane mergers well in advance of the merge areas and lane drops.  

Stop uncontrolled right turns from Kings Highway South onto Route 70 West by signal controlling the right turn onto Route 70.  Time the right turn signal from Kings Highway South onto Route 70 West to go green with the left turn from Southbound Kings Highway onto Route 70 east to reduce the turn cycle time.

	15
	Left turn lane directly into residential neighborhoods  encourages unsafe neighborhood cut-throughs
Westbound stacking lane at Sawmill Rd and closure of median opening west of Sawmill Road.

Closure of median opening opposite Wills Eye Surgery Center.
	Relocate mouth of left turn stacking lane so that it does not turn directly into Sawmill Road.  Install left turn stacking lane with eastbound opening near Wills Eye and westbound opening near the Keswick Cycle bike shop. 

	16
	Recurring peak period congestion, frequent crashes, and high demand for access plagues the intersection of Route 70 and Kingston Road/West Gate Drive.

This intersection is situated at the center of the Kingston Estates and Barclay neighborhoods which, situated a short distance behind Route 70, use it as a primary access route.  This section of Route 70 also serves a densely developed retail and commercial area.  Demand for left turn movements southbound from Kingston Drive onto Route 70 eastbound were high during peak periods: 255 vph in the a.m. and 321 vph in the p.m. peak hours in 2003 (Baker, Appendix C).  This intersection “bears a disproportionate burden of left turns due to a lack of left turn opportunities in the vicinity along Route 70.” (DVRPC, p. 75)

There were 57 crashes and 14 injuries in this intersection’s crash cluster during the three year period 2001-2003 according to the DVRPC Study.

NJDOT is currently studying design options to widen Kingston Road at the intersection by providing additional turning lanes.  

Kingston neighborhood residents have found that many vehicles cut through Kingston Estates, often at excessive speeds, to reach Route 70 at this intersection, and oppose adding more lanes that would continue to encourage this behavior. 
	Preserve the current Kingston Drive entranceway configuration and pursue other, safer alternatives to relieve congestion without encouraging more “short-cutting” through the neighborhood.  According to the DVRPC Study, “the most practical and cost-effective short term measure (to improve Route 70 at this location) is to optimize the signal, and to implement/optimize signal coordination.”  Signal optimization is an automated process by which the most efficient operation of a signal is identified through a series of tests.  Signal coordination is the establishment of timed relationships between adjacent traffic control signals and can “greatly improve traffic flow and reduce congestion.” (DVRPC, p. 77, and Manual on Uniform Traffic Control)

Designate the Williams Place alley way behind the WaWa and Kinko retail strip mall as a one-way road traveling eastbound.  This will reduce congestion at the Kingston Drive intersection and stop traffic coming from the WAWA and the apartment complex into the congested Kingston Drive, Route 70 intersection by redirecting it back to Barclay Walk.

	16
	Unsafe left turn stacking lane deficient at Ranaldo.  
The DVRPC report states that “permissive left turn lanes are inherently unsafe with safety decreasing dramatically when motorists cross multiple lanes, in this case two lanes.” (p. 73).
Demand for turns at Ranaldo was high prior to the closing of the median opening that was previously located near it.  DVRPC studies of crashes indicated that the Ranaldo/ E.Gate Dr.  crash cluster was the second highest of all of Route 70, accounting for 87 crashes or almost 8% of all crashes and 33 injuries in Cherry Hill on Route 70 over the three years 2001-2003.
Historically, the majority of crashes occurred westbound, leading the DVRPC to conclude that it may be because of “traffic existing Barclay shops then using the former median opening to access Route 70 westbound. (p. 59.

Closure of the median opening and installation of a long left turn lane without a signal is unsafe.  The median closure has diverted southbound Ranaldo traffic intending to travel eastbound on Route 70 to the already over-crowded Kingston Drive or Frontage Road intersections. 
Between Kingston and Covered Bridge Roads, sidewalks are intermittent and only one marked crosswalk for access across Route 70 is available, located on the east side of the Kingston Drive intersection.  The next crossing to the east is 1.3 miles away at Marlkress, and to the west at Kings Highway 0.6 miles away.  This location has a very high concentration of retail establishments that provide low wage employment.  People who depend on public transportation often hold these jobs and pedestrian movements are an integral part of transit trips.   (DVRPC, P. 76)
	Add a third, protected signalized intersection and pedestrian crosswalk on this segment of Route 70 at Ranaldo Terrace together with extensive traffic calming measures on Ranaldo to provide an additional eastbound Route 70 left turn opportunity from the Kingston neighborhood.  Ranaldo is nearly equidistant from the intersections  at Kingston Drive and Covered Bridge.  The new signal would provide an additional signalized opportunity to turn left from the north side of Route 70 easing the congestion at Kingston Drive by distributing the burden.    Allow split phase of signal to allow simultaneous left turns (from eastbound 70 onto northbound Ranaldo, and from westbound 70 into Barclay business/ shopping center from westbound left turn stacking lanes and a separate phase for left turns southbound from Ranaldo to eastbound on Route 70.  Kingston area residents acceptance of a new signal at Ranaldo depends on extensive, resident approved traffic calming measures (e.g. corner bulb-outs, narrower travel lanes, speed ramps, radar speed monitoring, etc.) being simultaneously installed on Ranaldo to maintain safe speed levels.  
Mayor Platt’s Plan and the DVRPC Study (p. 78) also made this recommendation.  
Install pedestrian crosswalk with pedestrian “call for green” button on West side of new intersection at Ranaldo and paint advance stop lines 20 feet from the crosswalk.  This will benefit transit dependent and provide a safer and more convenient option for pedestrian shoppers, and for shoppers who would wish to park their cars and circulate on foot.

	17
	Route 70 intersection with Frontage Road unsafe and deficient.

According to the DVRPC report this intersection “suffers from poor operation and a high demand for turning movements.”  Following a short delayed green for traffic existing Covered Bridge, drivers making left turns from Frontage and Covered Bridge Roads compete during the all green phase that follows the leading left priority for Frontage Road due to “shadowing; i.e. head to head left turning vehicles block each other’s view of oncoming right turn and through moving traffic.” (DVRPC p. 78).  The result is inadequate clearing on the left turn queue and increased potential conflicts between opposing vehicles.  The heaviest volume movement was 668 left turns from Frontage during the a.m. peak hour in 2003.    The Frontage Road approach has geometric problems that exacerbate the intersections, receiving southbound traffic from the apartment complexes (that have duplicative access to Frontage Road), combined with jug handle traffic from westbound Route 70 and a hotel that has direct access to the jug handle that is duplicative and unnecessary.  The DVRPC Study concluded that “the current design of this facility cannot adequately expedite the high volume of traffic entering Frontage Road simultaneously from these points.” (p. 79)  There were 45 crashes at this intersection over the three year period 2001-2003.  The predominant direction of travel of vehicles crashing was East.
	Add a split phase signal configuration to this intersection allowing each minor street approach to clear uninhibited by the opposing movements from Covered Bridge and Frontage Roads.  Actuate the signals so that the movement with the greatest number of queuing vehicles gets more time.  

The DVRPC Study also made this recommendation. (p. 79) 

Close the duplicate hotel and apartment complex access to the jug handle as both have alternate access to Frontage Road and move the bank access away from the intersection.  Close the bank access just north of the Route 70, Frontage Road intersection.  
The DVRPC Study (p. 80) and Mayor Platt’s Plan also made this recommendation. 




	18
	No pedestrian crosswalk at Covered Bridge and Frontage Road intersection with Route 70.  The distance between the existing crosswalks at Kingston Drive and Marlkress Road is 1.3 miles.  N.J. Transit bus stops are located on both sides of Route 70 near this intersection serving not only the hotel, but also the apartment tower complex on the North side of Route 70.
	Paint missing crosswalk and ASL 20 feet from crosswalk on Westside of Covered Bridge Road/ Route 70 intersection. .



	19
	Route 70 lacks adequate shoulders for bicycling between the New Jersey Turnpike and Springdale Road.  The I-295 expressway ramps present a hazard to both pedestrians and bicyclists, as the attention of merging motorists are focused on finding acceptable gaps, and not on bicyclists and pedestrians. (DVRPC, p. 43)
	Correct “bicycle gap” from I-295 to Springdale Road; construct safe bikeway under bridges and across ramps and restore outer lane to “shoulder” status with bike lane.  The New Jersey Statewide Bicycle and Pedestrian Master Plan Phase 2 indicates Route 70 as a high priority for bicycling improvements in this area.  (DVRPC, p. 46)  The DVRPC Study stated that “retention of shoulders are recommended to reduce conflicts between bicyclists and motorists, and improve pedestrian safety and comfort,” (p. 47) and that marking shoulders “as bike lanes would increase the profile of bicyclists and may improve safety.”   


	20
	Old Cuthbert to Route 295 is the most dangerous location on Route 70 within Cherry Hill with the highest number of crashes (105) and injuries (49) between 2001 and 2003.  
With 83 of the crashes (71 rear-end) having occurred on Route 70 westbound, it is clear the problem is particularly acute in that travel direction.  Route 70 has four westbound lanes in this location to which Old Cuthbert has single lane right-in and right-out access.  The exit onto Route 70 is too sharp for full sized trucks.
	Install a westbound traffic signal at Old Cuthbert to allow for entering vehicles into Route 70.  This would be synchronized with all other lights and activated only by vehicles entering the waiting lane.  Increase the turning radius to allow full-sized tractor trailers to have their own turn-into lane. Since there are only two through lanes westbound, dedicate the second lane from the right lane as a N-S “exit only” lane to Route 295.  Overhead signage should warn of merging vehicles.

	21
	The crash cluster on Route 70 at Greentree Road had the second highest number of crashes (87) and injuries (33) among all crash clusters in Cherry Hill from 2001- 2003 (DVRPC, p. 53).  

Greentree Road meets Route 70 at an oblique angle.  Left turns from Route 70 to Greentree Road are accommodated via jug handles that use Marlkress Road.  “Local officials reported frequent conflicts between the Greentree southbound traffic merging via channelized right turn lane with Route 70 westbound.” (DVRPC, p. 55) The highest concentration of crashes (65 crashes) within the Greentree Road crash cluster is approximately 53 feet east of the intersection.  This is the spot where the channelized right turn from Greentree Road and Route 70 meet.  Sight distance is commonly compromised in this type of alignment forcing motorists to rely on rear view mirrors.  
	Control right turns from Greentree south onto Rt 70 west.  Add a split phase traffic signal configuration to control right turns at this intersection.
Lessen the concentration of traffic from the industrial park emptying onto Greentree during peak hours.  As recommended by the DVRPC Study (p. 81), Township officials and NJDOT should urge larger employers in the industrial park to try establishing slightly staggered work hours in the industrial park to lessen the burden on neighboring roads such as Greentree during the evening rush hour by distributing traffic over time.  

At Greentree, southbound, install a pedestrian “walk light” and a red arrow signalized light.   Add signage to warn Greentree south and westbound of a cross over traffic pattern as they enter Route 70.  Mayor Platt’s Plan also recommended these improvements.

Paint crosswalks with 20 foot advance stop lines across Greentree at intersection with Route 70 and across the jug handle intersection opposite.

	22
	East bound left turns from Route 70 onto Greentree or Springdale north and west bound left turns onto Springdale Road south must take long artificial “jug handles.”   

traffic en route to Greentree or Springdale Roads from Route 70 eastbound often misses the nearside jug handle onto Marlkress Road, which is the only way to get access to these cross streets going northbound.  To reach Greentree Road or Springdale Road North, eastbound Route 70 traffic must turn right at Marlkress Road, turn left across opposing traffic, follow a jug handle and cross at a light near Sym’s Department Store.  This near side jug handle is especially confusing. (DVRPC, p. 80)  “Traffic frequently turns right on Springdale Road southbound from Route 70 then redirects to Springdale Road northbound by making a U-turn.” (p. 80)  Westbound Route 70 traffic must take a right on a reverse jug handle after passing through the Springdale Road intersection to go south on Springdale Road    This confuses residents as well as out-of-town travelers who make dangerous, illegal left turns across three opposing travel.  This condition endangers motorists and pedestrians.  There were 67 crashes and 24 injuries at the Springdale Road crash cluster between 2001-2003.  
	Modify traffic signal at the intersection on Route 70 at Springdale Road and modify surface markings, signs, and curbing to allow left turns (north on Springdale Road from eastbound Route 70 and south on Springdale Road from westbound on Route 70) in each direction together with right turns and separate from straight ahead movements.  

.

	23
	Old Orchard is a dangerous intersection.

The crash cluster at the signalized “T” intersection of Old Orchard and Route 70 had the fourth  highest number of crashes (72) of all crash clusters in Cherry Hill and the only fatality from 2001-2003.  It also had 19 injuries.  The predominant type of collision was rear end (54) and the predominant direction of travel of the crashes was eastbound (44) versus westbound (24).

DVRPC Study gave improvements at this intersection a high priority for implementation.  
	Conduct an accelerated study of the causes and implement best measures to prevent crashes at the Old Orchard intersection. 

Safety improvements that should be considered include:

1.  Sign and mark upgrades on signalized intersection approaches;

2.  Signal upgrades;

3.  Employ advanced detector system technology, if warranted, to reduce high-end approach speeds and heighten driver alertness;

4.  Increase the visibility of signal heads (e.g., increased size of lens, heads centered over the traffic lanes, back plates, wattage, etc.); 

5. Allow safe clearance times between phases;

6.  Install Stop Approach Improvements (e.g. Rumble Strips on the Stopped Approach).

According to the FHWA, “the actual effectiveness of these improvements is unknown, however, it is conservatively estimated that the combined improvements will reduce overall intersection crashes by 15%, and some signal-related strategies have effectiveness rates as high as 30-60%.” 

Source: http://safety.fhwa.dot.gov/intersections/
intersectionsap.htm#_Toc103764563

	24
	No traffic signal at Lakeview intersection.
	Install traffic signal for Lakeview entrance and/or reposition the turning location proposed and approved for the new residential complex currently under construction.

	25
	No pedestrian crosswalk at Old Orchard.
	Install crosswalk at Old Orchard across Route 70 using best practice and pedestrian activated traffic signals.

	27
	No access to Market Place mall eastbound.
	Construct stacking lane eastbound for access into the Market Place mall, between Old Orchard and the Marlton town line.  Mayor Platt’s Plan also made this recommendation.


7.  What Cherry Hill citizens can do to implement the Safer Route 70 Plan. 

1.  Join the Cherry Hill Citizens for a Safer Route 70 Committee.  Contact Susanne Bromke at 856-429-0807 or by E-Mail: susanne.bromke@verizon.net.  Give her your contact information, and describe any special interests you have or ways you think you are most interested in helping.

2.  Write letters and send E-Mail to Governor Corzine, the Cherry Hill Town Council members, Cherry Hill’s elected state officials and congressman, and NJ DOT Commissioner telling them you want them to make Route 70 safer, not more congested.  Tell them you are against Mayor Platt’s Plan to add more capacity by adding additional lanes and support the Safer Route 70 Plan which is less costly and more effective.  Contact information for each official is listed below.  

3.  Write letters to the editors of The Philadelphia Inquirer, the Courier Post, the Cherry Hill Sun and the Trend using the same message.  Contact information for these publishers is listed below.
4.  Invite the Safer Route 70 Committee to speak to any local organization (fraternal club, civic association, religious group, etc.) about the future of Route 70 and what can be done to make it safer.
5.  Send e-mails to everyone you know in Cherry Hill telling them about the Safer Route 70 Plan and urging them to support it.  

6.  Attend Township Council meetings when the Safer Route 70 Plan is presented or discussed.  Speak in support of this Plan during the open public comments section of the meeting.

The Committee’s Safer Route 70 Plan recommendations are based on research studies and best practices that are popular, effective, and currently being employed in many other communities.   They deserve serious consideration by elected officials and State and local transportation planners and engineers. 
A. Elected officials contact information
The Honorable Jon S. Corzine

Governor

Office of the Governor 

P.O. Box 001 

Trenton, NJ 08625
609-292-6000

Fax:(609)292-5212

E-Mail: http://www.state.nj.us/governor/govmail.html

The Honorable Frank R. Lautenberg

United States Senate

Hart Senate Office Building
Suite 324
Washington, DC 20510


(202) 224-3224
Fax: (202) 228-4054
E-Mail via: http://lautenberg.senate.gov/contact/

The Honorable Robert Menendez

Unites States Senate

317 Senate Hart Office Building
Washington, D.C. 20510


202.224.4744
Fax: 202.228.2197 

E-Mail via: http://menendez.senate.gov/contact/contact.cfm
The Honorable Jim Saxton

Unites States Congress

2217 Rayburn House Office Building
Washington, D.C.  20515

(202) 225-4765 

FAX -- (202) 225-0778
E-Mail via: http://www.house.gov/saxton/contact.htm 
The Honorable John Adler 
New Jersey State Senator
1916 Rt. 70 East, Suite 3 

Cherry Hill, NJ 08003

Phone: 856-489-3442 

Fax: 856-489-4180 

Email: SenAdler@njleg.org

The Honorable Louis Greenwald
Member, New Jersey General Assembly 

1103 Laurel Oak Road , Suite 142 

Voorhees, NJ 08043

Phone: 856-435-1247 

Fax: 856-435-3849 

Email: AsmGreenwald@njleg.org 

The Honorable Pamela Lampitt

Member, New Jersey General Assembly 

1103 Laurel Oak Road, Suite 142 

Voorhees, NJ 08043
Phone: 856-435-1247 
Fax: 856-435-3849

Email: AswLampitt@njleg.org
The Honorable Louis Capelli, Jr.

Camden County Freeholder Director

520 Market Street

8th Floor

Camden, NJ 08102

856-225-5451

louc@co.camden.nj.us 

freeholders@camdencounty.com
The Honorable Bernie Platt

Mayor, Cherry Hill Township  

Cherry Hill Municipal Building 

820 Mercer Street 

Cherry Hill, NJ 08002 
856-665-6500

Fax 856-488-7893
MayorPlatt@CHTownship.com

All of the following members of Council can be reached at the same address above:

Council President Frank Falcone

FFalcone@CHTownship.com

Council Vice President N John Amato

NJAmato@CHTownship.com
Councilwoman Shelley Adler


SAdler@CHTownship.com
Councilman Dennis Garbowski


DGarbowski@CHTownship.com

Councilwoman Marlyn Kalitan


MKalitan@CHTownship.com

Councilwoman Joyce Kurzweil


JKurzweil@CHTownship.com

Councilman Steve Polansky


SPolansky@CHTownship.com

B. letters to newspaper editors contact information
General Tips

• Letters to the Editor should be 200 words or less.

• Op-ed pieces should be 500 words or less.

• Always include your full name and contact information when submitting a letter or op-ed to a paper; they will contact you for verification.

The Philadelphia Inquirer

Submissions to the main letters section may be 
E-mailed to: Inquirer.Letters@phillynews.com; 
mailed to: Readers Editor, The Inquirer, Box 41705, Philadelphia, Pa. 19101; 
or faxed to 215-854-4483.

Questions, call The Philadelphia Inquirer at 215-854-4543.

Submissions to the op-ed page of The Philadelphia Inquirer may be 
e-mailed to oped@phillynews.com;

mailed to Commentary Page Editor, The Inquirer, Box 41705, Philadelphia, Pa. 19101; 
or faxed to 215-854-4483. 
Questions, call 215-854-5801. Op-ed pieces should be 700 words or less.
The Courier Post

Editor of the Courier-Post 
PO Box 5300, 
Cherry Hill, NJ 08034 
cpedit@courierpostonline.com
The Cherry Hill Sun

Elauwit, LLC
108 Kings Highway East
Haddonfield, NJ 08033
856-427-0933
F 856-427-0934
info@elauwit.com






� Federal Highway Administration, “Environmental Assessment,” Route NJ 70, Section 1K and 2H Widening, April 1991, p. 6.  The then 11 existing signalized intersections within the affected work area were: McClellan, Lexington, Cornell, Main Gate Racetrack, Georgia, W.Gate/Kingston, Covered Bridge, Old Orchard, Conestoga, Cropwell, Ward Shopping left turn.  (Signals are also located at Haddonfield Road, Kings Highway, Marlkress, Greentree, and Springdale., bringing total to 16 existing signals. 


� Ibid, p. 16


� DVRPC Study, p. 6
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� http://www.transact.org/library/safetydecoder.asp


�[Policy on Geometric Design of Highways and Streets, 2001 4th Edition. Chapter 3, Elements of Design. American Association of State Highway and Transportation Officials.





� U.K. Department of Transportation, 1987.





� James A. Bonneson1, Karl Zimmerman, Identifying Intersections with Potential for Red Light-Related Safety Improvement, Transportation Research Board of the National Academies, Volume 1953 / 2006, 


� Rune Elvik, Speed and Road Safety: Synthesis of Evidence from Evaluation Studies, Transportation Research Board of the National Academies, Volume 1908 / 2005


� Synthesis Of Safety Research Related To Speed And Speed Limits, http://www.tfhrc.gov/safety/speed/speed.htm





� Historically, algorithms for the design of traffic-signal progressions for fixed-time control were formally applied and programmed based on detailed computations described in the literature.  See for example � HYPERLINK "http://www.research.ibm.com/journal/sj/042/ibmsjIVRIIG.pdf" ��http://www.research.ibm.com/journal/sj/042/ibmsjIVRIIG.pdf�.  These complicated equations are now solved by computer programs applied in real time based on dynamic traffic conditions.


� R. T. Underwood, “Some aspects of the theory of traffic flow,” Australian Road Research, Ramsay, Ware Publishing Pty., Ltd., North Melbourne, N. I., No. 2, 3547 (June 1962).


� http://www.state.nj.us/transportation/works/njfit/toolbox/travelers.shtm


� http://www.transact.org/library/reports_html/ms2004/exec_sum.asp


� See “Mean Streets” Powerpoint presentation at http://www.transact.org/issues/intro_hss.asp


� � HYPERLINK "http://www.dot.state.fl.us/safety/ped_bike/handbooks_and_research/" ��http://www.dot.state.fl.us/safety/ped_bike/handbooks_and_research/�research/pedyield.pdf


� Jersey Tri-State Transportation Campaign, “ Still at Risk: Pedestrian Safety in New Jersey, March, 2005,  http://www.tstc.org/reports/stillatrisk.pdf


� Most of the material and recommendations of this chapter are taken verbatim from John La Plante, “Retrofitting Urban Arterials Into Complete Streets 3rd Urban Street Symposium,” June 24-27, 2007 Seattle, Washington


� � HYPERLINK "http://www.walkboston.org/get_involved/images/walkComm.pdf" ��http://www.walkboston.org/get_involved/images/walkComm.pdf�


� http://www.dot.state.fl.us/Safety/ped_bike/handbooks_and_research/research/CNT-REPT.pdf


� Dribben, Melissa, “Where crossing the streets requires artistry,” The Philadelphia Inquirer, p. B9, September 20, 2007


� � HYPERLINK "http://www.dot.state.fl.us/safety/ped_bike/handbooks_and_research/research/pedyield.pdf" ��http://www.dot.state.fl.us/safety/ped_bike/handbooks_and_research/research/pedyield.pdf�





� Ibid.


� http://www.state.nj.us/transportation/works/njfit/toolbox/traffic.shtm


� For a more complete discussion on how to implement traffic calming, order a copy of this guide from the center at 1414 K St., Suite 250, Sacramento, CA 95814, tel. 916-448-1198.





� See transact.org/Reports/tti2001/default.htm


� http://www.state.nj.us/transportation/works/njfit/toolbox/travelers.shtm


� � HYPERLINK "http://www.cambridgema.gov/~CDD/et/bike/bike_safety.html" ��http://www.cambridgema.gov/~CDD/et/bike/bike_safety.html� and Federal Highway Administration, Safety Effectiveness of Highway Design Features, Volume VI, Pedestrians and Bicyclists, FHWA-RD-91-049, 1991.
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