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Appendices
Appendix A: Excerpts from the Ellsworth 2004 Comprehensive Plan

The full 2004 Comprehensive Plan Update is available at http://www.cityofellsworthme.org
D. Transportation

6.         Pedestrian Facilities

In addition to sidewalks, pedestrian facilities also include walking trails.  Since the 1991 plan was prepared, the city has upgraded the sidewalks along Main Street. One major pedestrian issue is safe access from the downtown area to the high school. This need is being addressed in coordination with the development of the proposed Downeast Trail, which would run along parts of the Calais Branch Railroad (see discussion of rail transit below).  While the overall project may take 10-15 years to complete, planning is underway for a segment along the tracks that would connect the Union River in Ellsworth Falls to Main Street.  This would be a multi-use segment (including bicycles as well as pedestrians) running along the edge of the rail line. 

One overall pedestrian concern is the difficulty of walking along and crossing over High Street.  Oak Street is particularly hazardous to pedestrians and wheelchair-dependent individuals.  Another issue is safety adjacent to the high school.  Also, many of the secondary urban streets either lack sidewalks or have sidewalks that are in poor repair.  Current city road policy requires that road upgrades in the urban area include installation or upgrade of sidewalks.  One issue is that the city has just one sidewalk plow, which limits the extent of sidewalk that can be plowed in the winter.

The comprehensive plan committee has also noted deficiencies on Water Street from Union River Estates to Foster Street and on Upper Main Street from MacKenzie Street to the Meadowview Apartments.  The sidewalk on Outer State Street from Western Avenue to the Ellsworth Falls Junction is in very poor condition.  The city may want to work with the MDOT to assure that sidewalks are improved in conjunction with other planned state road improvements.

7. Bicycle Facilities

One change in state and federal transportation policy since work began on the 1991 plan is increased emphasis on bicycles as a transportation mode.  Bicycle paths not only attract tourists but also serve the resident population. The RTAC bicycle subcommittee identified priorities for paving of roadside shoulders to facilitate bicycle traffic around the region. Major roads in Ellsworth were not included since there are already plans to upgrade shoulders along Routes 1, 3 and 1-A. The Downeast Trail project (see D.6 above) would also serve bicyclists.  The East Coast Greenway, a multi-state bicycle trail, will pass through Ellsworth.”

1. Downtown Revitalization
The comprehensive plan fully supports efforts to continue the revitalization of the downtown.  This is essential to retaining and attracting stores, businesses and, where practical, residential uses that enhance the quality of life and present a positive image of the city to potential businesses.  It must be done in coordination with the Waterfront Revitalization Plan.

	Implementation Strategy:  The land use ordinance changes are addressed under the land use goals and the future land use plan.  The capital improvements are addressed through the CIP.  The plan supports the seeking of any relevant grants.

	Responsible Parties:  planning board, downtown committee and finance committee

	Time frame:  on-going


D.
TRANSPORTATION GOAL
Ellsworth desires a multi-modal transportation system that promotes the safe, environmentally sensitive and efficient movement of people, goods and services through the city while minimizing traffic congestion and excessive strip development along its arterials.   As much as possible, it aims to preserve the respective functions of various types of streets. Thus, local roads shall be used primarily for local traffic and arterials primarily for higher speed travel.  Specific transportation policies include:

1. Addressing Major Traffic Safety Hazards
The plan recommends the following measures:

a. Urging the city to work with the MDOT to assure that safety improvements and environmental considerations are incorporated into future MDOT six-year plans;

b. New developments within areas with a high accident frequency shall include plans to limit curb cuts and mitigate traffic hazards;

c. Assuring that developers pay their fair share of off-site road improvements that would be needed as a result of their development;

d. Requiring that all new subdivisions in which an internal road is required to make provisions to connect to existing roads and likely future roads unless it can be proven to the planning board’s satisfaction that such connections are not practical in a given set of circumstances;

e. Undertake road design measures that discourage unsafe speed; and

f. Assuring adequate separation of vehicular and pedestrian traffic (see goals on Pedestrian Facilities below).

	Implementation Strategy:  These shall be addressed in the following manner: 2.a the city expressing its concerns to the Regional Transportation Advisory Committee;  2.b-d & f. by land use ordinance changes.  2.e Review of current road design standards with assistance from the Local Roads Center of MDOT and city public works personnel.

	Responsible Parties: For land use ordinance changes, planning board  or its designee

	Time frame:  2004-2005 for land use ordinance changes.


2. Assuring Adequate Pedestrian Facilities
The plan aims to provide residents with a safe and cost-effective pedestrian system.   The plan recommends the following steps:

a. Addressing sidewalk deficiencies along Outer State Street from Western Avenue to Ellsworth Falls Junction, Bridge Hill to Christian Ridge Road, Water Street and Upper Main Street from MacKenzie Street to the Meadowview Apartments.  Any highway improvements that are the responsibility of MDOT shall be accompanied by corresponding sidewalk upgrades; 

b. Upgrading or building sidewalks on secondary urban streets where current pedestrian facilities are inadequate unless such improvements are not possible due to overly narrow rights-of-way or natural constraints such as, but not limited to,  ledge, drainage problems or major trees; and

c. Amending city ordinances to require, whenever practical, developers to show pedestrian right-of-ways that connect a proposed subdivision with abutting existing subdivisions and to require that all subdivisions of five units or more in the growth areas that involve the construction of public way to provide sidewalks.  The planning board shall also have the authority to require sidewalks for subdivisions in rural areas that it determines are likely to generate large volumes of pedestrian traffic.

d. Upgrading or building sidewalks on secondary urban streets where current pedestrian facilities are inadequate unless such improvements are not possible due to overly narrow rights-of-way or natural constraints such as, but not limited to,  ledge, drainage problems or major trees; 

e. Including a second sidewalk snowplow in the CIP; and

f. Amending city ordinances to require, whenever practical, developers to show pedestrian right-of-ways that connect a proposed subdivision with abutting existing subdivisions.

	Implementation Strategy:  specific sidewalk improvements and the second sidewalk snow plow are included in future CIP’s (See CIP 2005).  Land use ordinance changes are addressed as indicated above.


3. Handicapped Access
The city promotes handicapped accessible transportation facilities through the following measures:

a. Addressing existing inadequacies for the handicapped on the city’s road and sidewalk system;

b. Requiring that all new sidewalk construction and related improvements make provisions for wheel chair access and are designed to promote safe passage of wheelchairs;

c. Assuring that any public transit facilities such as bus stops and park and ride lots are designed to allow safe transfer of handicapped individuals; and

d. Assuring adequate consideration of the needs of the handicapped in the implementation of the downtown and waterfront revitalization plans.

	Implementation Strategy: The city assures that its current handicapped access standards for city construction are adequate. It includes the appropriate improvements in its CIP

	Responsible Parties:  City engineering firm for construction standards, city planner, planning board or its designee for any land use ordinance changes

	Time frame:   2004-2005


4. Encouraging Adequate Bicycle Facilities
The city supports efforts (such as the link East Coast Green way)  to create bicycle trails and facilities on both a regional and local basis.  The plan also recommends:

a. Exploring options to fund other bicycle trails, lanes and related facilities such as storage racks within the city; and

b. Encouraging that downtown and waterfront revitalization plans make provision for bicycle storage racks and other needed bicycle facilities.

	Implementation Strategy: The city seeks matching grant funds for any public bicycle facilities and includes the facilities into the CIP.

	Responsible Parties:  finance committee.

	Time frame:  2004-2005


5. Promotion of Alternative Modes
The plan recommends that the city work with the MDOT to promote alternative modes aimed at handling through traffic and undertaking similar measures to manage long-term traffic congestion.

	Implementation Strategy:    This will be addressed in conjunction with goals D.7 & D.8



4. Pedestrian Access
The plan recommends that pedestrian access opportunities be improved to salt water.  The primary focus shall be between the Union River Bridge and Ellsworth harbor.

	Implementation Strategy: The waterfront committee in conjunction with downtown revitalization groups works with city planner to identify possible access opportunities and recommends their acquisition to the city manager and council.  Whenever possible, matching grant funds shall be sought for this purpose.

	Responsible Party: city planner/city manager

	Time frame:  as sites become available


H.
RECREATION 
Ellsworth seeks to provide its residents with recreational opportunities through a broad range of recreational facilities and programs in a manner that respects the many demands already placed on the city’s tax base.  This shall be accomplished through the following objectives:

1. Promotion of Healthy Activities
The plan supports recreation activities that promote a healthy life style for all age groups and levels of ability by offering adequate exercise opportunities through pedestrian and bicycle facilities.  (see related goals under Transportation)  The plan urges in particular that trails be developed in areas such as the Black House property, Birdsacre and other open space areas near the downtown.  The plan also recommends that the city council adopt the Ellsworth Community Health Plan

	Implementation Strategy:  The city seeks grant opportunities for the necessary trail improvements.   

	Responsible Party: recreation commission and city manager, city council for health plan

	Time frame: as funds become available, 2003 for health plan


2. Development of Recreational Services and Facilities
The plan urges a coordinated approach to developing recreational services so that the relevant programs of the city, the school system,  Maine Coast Memorial Hospital and other groups such as the YMCA are coordinated.  This shall be accomplished through the following specific steps:

a. The development of a comprehensive recreation plan for the city that would identify capital and program needs.  This plan will be prepared with input from the various groups that provide recreation services and facilities in Ellsworth and the funding groups. It will address the needs of all age groups and levels of ability. It will recommend funding sources and a schedule for improvements that can be coordinated with the municipal capital improvement program; and

b. Assure that there is a staff person available to oversee the various programs and coordinate the maintenance of facilities.

	Implementation Strategy:  The recreation commission undertakes this process with help from the other recreation providers in the city.

	Responsible Party: recreation commission with support from the Maine Bureau of Parks and Recreation.

	Time frame: 2005-2006


Appendix B: Design and Engineering Details

Note: This Appendix was prepared for the City of Brunswick 1998 Bicycle and Pedestrian Plan. It has been reformatted/edited and is used by permission for the City of Ellsworth Bicycle-Pedestrian Plan.

Shared Lane
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What is it?
A shared lane is a travel lane shared by bicyclists and motorists and signed accordingly.  

Where found?
Shared lanes are found on roads, which cannot accommodate the separation of bicycles from automobiles. Roads chosen for shared lanes include in-town streets with narrow rights-of-way and rural roads, which cannot be widened without destroying rural character and encouraging higher automobile speeds.

What Characteristics?
Shared lanes are distinguished from all other roads by the judicious use of signage designed to heighten motorists' awareness of the presence of bicycles.

For Whom?
Shared lanes are recommended for experienced cyclists.

Wide Outside Lane
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source: Portland Area Comprehensive Transportation Committee  

What is it?
A wide outside lane is a wider paved travel lane with striping at least two feet from the edge of pavement.

Where found?
Roads are evaluated for wide outside lanes on an individual basis. After determining the minimum width necessary for a safe auto travel lane, left over space is the wide outside lane.  It should be noted that the lane should not be more than 15 feet as this allows motorists room to pass on the right.  Also, greater widths encourage higher speeds so traffic calming measures (physical road improvements that tend to slow traffic) may need consideration.

What Characteristics?
The added width (minimum 2') of a wide oversized lane is not for the exclusive use of the cyclist.  Rather, it is an accommodating feature for experienced cyclists.  Widths are determined in a flexible manner. In some cases, the plan recommends road widening to achieve this designation.   Judicious use of appropriate signage is recommended to heighten motorists' awareness of the presence of bicyclists.

For Whom?
Although wide outside lanes create a space, and a greater feeling of security, for the cyclist, they are recommended only for experienced cyclists.

Paved Shoulder
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What is it?
A paved shoulder is a wider paved outside travel lane with striping at least three feet from the edge of pavement.

Where found?
The paved shoulder is also used by cars as a breakdown lane and parking.  While the safety of this treatment is questionable when cars are parked on the shoulder, there are situations where it is the only practical alternative.

What Characteristics?
Paved shoulders provide a wider space and, therefore, a higher sense of security than the wide outside lane.  However, like the wide outside lane, it is not for the exclusive use of bicyclists. Judicious use of appropriate signage is recommended to heighten motorists' awareness of the presence of bicyclists.

For Whom?


Paved shoulders are recommended for experienced cyclists.

Bike Lane
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What is it?
A bike lane is a portion of the paved road (min. 4 feet) that is designated by striping, signing and pavement marking for the preferential or exclusive use of bicyclists.


Where found?
Bike lanes are located on both sides of the street. Bike lanes are recommended on roads that are popular with cyclists due to their proximity to dense neighborhoods or popular destinations (e.g. schools, recreational facilities).

What Characteristics?
Some roads can accommodate bike lanes with the addition of striping and signage while others require pavement widening. 

For Whom?
The presence of bike lanes creates a high level of confidence for the bicyclist that a portion of the road is reasonably safe.

Bike lanes will therefore accommodate a wide range of users and are especially recommended for intermediate cyclists.

Multi-Use Path
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What is it?
A multi-use path is a route, separated from other roads by a barrier or open space that is designed to accommodate a mix of non-automotive users (e.g. walkers, runners, strollers, wheelchair users, roller skaters and bicyclists).


Where found?
Multi-use paths can be developed in a variety of settings, from railroad corridors to open space trail networks.  

What Characteristics?
Multi-use paths are extremely popular exercise areas.  Baxter Boulevard in Portland and the Brunswick Regional Alternative Transportation Corridor along the Androscoggin River are examples of this type of facility.  Multi-use paths must have sufficient width to accommodate the variety of users.

For Whom?
Education is essential to ensure a successful mix of bicycles and other users.

Traffic Calming:
Traffic calming is a way to design streets, using physical measures, to encourage people to drive more slowly. It creates physical and visual cues that induce drivers to travel at slower speeds. Traffic calming is self-enforcing. The design of the roadway results in the desired effect, without relying on compliance with traffic control devices such as signals, signs, and without enforcement. While elements such as landscaping and lighting do not force a change in driver behavior, they can provide the visual cues that encourage people to drive more slowly.

The reason traffic calming is such a powerful and compelling tool is that it has proven to be so effective. Some of the effects of traffic calming, such as fewer and less severe crashes, are clearly measurable. Others, such as supporting community livability, are less tangible, but equally important.

Treatments include Curb Extensions, Chokers, Crossing Islands, Chicanes, Mini-Circles, Speed Humps, Speed Tables, Raised Intersections,  Raised Pedestrian Crossings, Gateways, Landscaping, Specific Paving Treatments, Serpentine Design, • “Shared Space” and Road/Lane Narrowing. Following are descriptions of each type.
[image: image53.jpg]Curb Extensions:

Curb extensions — also known as bulb-outs or neckdowns — extend the sidewalk or curb line out into the parking lane, which reduces the effective street width. Curb extensions significantly improve pedestrian crossings by reducing the pedestrian crossing distance, visually and physically narrowing the roadway, improving the ability of pedestrians and motorists to see each other, and reducing the time that pedestrians are in the street. 

Curb extensions placed at an intersection essentially prevent motorists from parking in or too close to a crosswalk or from blocking a curb ramp or crosswalk. Motor vehicles parked too close to corners present a threat to pedestrian safety, since they block sightlines, obscure visibility of pedestrians and other vehicles, and make turning particularly difficult for emergency vehicles and trucks. Motorists are encouraged to travel more slowly at intersections or midblock locations with curb extensions, as the restricted street width sends a visual cue to motorists. Turning speeds at intersections can be reduced with curb extensions (curb radii should be as tight as is practicable). Curb extensions also provide additional space for curb ramps and for level sidewalks where existing space is limited. 

Curb extensions are only appropriate where there is an on-street parking lane. Curb extensions must not extend into travel lanes, bicycle lanes, or shoulders (curb extensions should not extend more than 1.8 m (6 ft) from the curb). The turning needs of larger vehicles, such as school buses, need to be considered in curb extension design.
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	Purpose


	• Improve safety for pedestrians and motorists at intersections. 
• Increase visibility and reduce speed of turning vehicles.
• Encourage pedestrians to cross at designated locations.
• Prevent motor vehicles from parking at corners.
• Shorten crossing distance and reduce pedestrian exposure.
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	Considerations


	• Curb extensions can provide adequate space on narrow sidewalks for curb ramps and landings.
• Curb extensions should only be used where there is a parking lane, and where transit and bicyclists would be traveling outside the curb edge for the length of the street. 
• Midblock extensions provide an opportunity to enhance midblock crossings. Care should be taken to ensure that street furniture and landscaping do not block motorists’ views of pedestrians.
• Where intersections are used by significant numbers of trucks or buses, the curb extensions need to be designed to accommodate them. However, it is important to take into consideration that those vehicles should not be going at high speeds, and most can make a tight turn at slow speeds.
• It is not necessary for a roadway to be designed so that a vehicle can turn from a curb lane to a curb lane. Vehicles can often encroach into adjacent lanes safely where volumes are low and/or speeds are slow. Speeds should be slower in a pedestrian environment. 
• Emergency access is often improved through the use of curb extensions if intersections are kept clear of parked cars. Fire engines and other emergency vehicles can climb a curb where they would not be able to move a parked car. At midblock locations, curb extensions can keep fire hydrants clear of parked cars and make them more accessible. 
• Curb extensions can create additional space for curb ramps, landscaping, and street furniture that are sensitive to motorist and pedestrian sightlines; this is especially beneficial where sidewalks are otherwise too narrow.
• Ensure that curb extension design facilitates adequate drainage.
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	Estimated Cost


	Curb extensions cost from $2,000 to $20,000 per corner, depending on design and site conditions. Drainage is usually the most significant determinant of cost. If the curb extension area is large and special pavement and street furnishings and planting are included, costs would also be higher. Costs can go up significantly if something major, such as a utility pole or controller box, is moved.


[image: image54.jpg]Chokers:

Chokers are curb extensions that narrow a street by widening the sidewalks or planting strips, effectively creating a pinch point along the street. Chokers can be created by bringing both curbs in, or they can be done by more dramatically widening one side at a midblock location. They can also be used at intersections, creating a gateway effect when entering a street.

Chokers can have a dramatic effect by reducing a two-lane street to one lane at the choker point (or two narrow lanes), requiring motorists to yield to each other or slow down. In order for this to function effectively, the width of the travelway cannot be wide enough for two cars to pass: 4.9 m (16 ft) is generally effective (and will allow emergency vehicles to pass unimpeded). This kind of design is usually only appropriate for low-volume, low-speed streets.
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	Purpose
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	• Slow vehicles at a mid-point along the street. 
• Create a clear transition between a commercial and a residential area.
• Narrow overly wide intersections and midblock areas of streets.
• Add room along the sidewalk or planting strip for landscaping or street furniture.
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	Considerations


	• If the travel-lane widths are unchanged at the choker, it will have a minimal     effect on speed. 
• Consult with fire and sanitation departments before setting minimum width.
• Ensure that bicyclist safety and mobility are not diminished.
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	Estimated Cost


	• $5,000 to $20,000, depending on site conditions and landscaping. 

• Drainage may represent a significant cost.
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Crossing Islands:

Crossing islands ﾗ also known as center islands, refuge islands, pedestrian islands, or median slow points ﾗ are raised islands placed in the center of the street at intersections or midblock to help protect crossing pedestrians from motor vehicles. 

Center crossing islands allow pedestrians to deal with only one direction of traffic at a time, and they enable them to stop partway across the street and wait for an adequate gap in traffic before crossing the second half of the street. Where midblock or intersection crosswalks are installed at uncontrolled locations (i.e., where no traffic signals or stop signs exist), crossing islands should be considered as a supplement to the crosswalk. They are also appropriate at signalized crossings. If there is enough width, center crossing islands and curb extensions can be used together to create a highly improved pedestrian crossing. Detectable warnings are needed at cut-throughs to identify the pedestrian refuge area. This kind of facility has been demonstrated to significantly decrease the percentage of pedestrian crashes.(2) The factors contributing to pedestrian safety include reduced conflicts, reduced vehicle speeds approaching the island (the approach can be designed to force a greater slowing of cars, depending on how dramatic the curvature is), greater attention called to the existence of a pedestrian crossing, opportunities for additional signage in the middle of the road, and reduced exposure time for pedestrians. Curb extensions may be built in conjunction with center crossing islands where there is on-street parking. Care should be taken to maintain bicycle access. Bicycle lanes (or shoulders, or whatever space is being used for bicycle travel) must not be eliminated or squeezed in order to create the curb extensions or islands.
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	Purpose


	• Enhance pedestrian crossings, particularly at unsignalized crossing points. 
• Reduce vehicle speeds approaching pedestrian crossings. 
• Highlight pedestrian crossings.
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	Considerations


	• Do not squeeze bicycle access.
• Illuminate or highlight islands with streetlights, signs, and/or reflectors to ensure that motorists see them.
• Design islands to accommodate pedestrians in wheelchairs. A cut-through design such as depicted in the diagram works best if the pedestrian refuge area is identified by detectable warnings.
• Crossing islands at intersections or near driveways may affect left-turn access.
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	Estimated Cost


	Costs range from $4,000 to $30,000. The cost for an asphalt island or one without landscaping is less than the cost of installing a raised concrete pedestrian island with landscaping.
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Chicanes:

Chicanes create a horizontal diversion of traffic and can be gentler or more restrictive depending on the design.

Diverting the Path of Travel. Shifting a travel lane has an effect on speeds as long as the taper is not so gradual that motorists can maintain speeds. For traffic calming, the taper lengths may be as much as half of what is suggested in traditional highway engineering.


Shifts in travelways can be created by shifting parking from one side to the other (if there is only space for one side of parking) or by building landscaped islands (islands can also effectively supplement the parking shift). 

Diversion Plus Restriction (Angled Slow Points). Diverting the path of travel plus restricting the lanes (as described under "Chokers") usually consists of a series of curb extensions, narrowing the street to two narrow lanes or one lane at selected points and forcing motorists to slow down to maneuver between them. Such treatments are intended for use only on residential streets with low traffic volumes. 
If there is no restriction (i.e., the number of lanes is maintained), chicanes can be created on streets with higher volumes, such as collectors or minor arterials.
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	Purpose


	• Reduce vehicle speeds.
• Add more green (landscaping) to a street. 
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	Considerations


	• Chicanes may reduce on-street parking.
• Maintain good visibility by planting only low shrubs or trees with high canopies.
• Ensure that bicyclist safety and mobility are not diminished.
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	Estimated Cost


	Costs for landscaped chicanes are approximately $10,000 (for a set of three chicanes) on an asphalt street and $15,000 to $30,000 on a concrete street. Drainage and utility relocation often represents the most significant cost consideration.
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Mini Circles:

Mini-circles are raised circular islands constructed in the center of residential street intersections (generally not intended for use where one or both streets are arterial streets). They reduce vehicle speeds by forcing motorists to maneuver around them. Mini-circles have been found to reduce motor vehicle crashes by an average of 90 percent in Seattle, WA.(3) Drivers making left turns are directed to go on the far side of the circle (see diagram at right) prior to making the turn. Signs should be installed directing motorists to proceed around the right side of the circle before passing through or making a left turn. Mini-circles are commonly landscaped (bushes, flowers, or grass), most often at locations where the neighborhood has agreed to maintain the plants. In locations where landscaping is not feasible, traffic circles can be enhanced through specific pavement materials.



Mini-circles are an intersection improvement as well as a traffic-calming device and can take the place of a signal or four-way stop sign. Many unwarranted four-way stop signs are installed because of the demand for action by the community. 
Mini-circles must be properly designed to slow vehicles and benefit pedestrians and bicyclists. Right-turning vehicles are not controlled at an intersection with a mini-circle, potentially putting pedestrians and bicyclists at risk. Therefore, short curb radii should complement this treatment to discourage fast right-turn maneuvers. Traffic circles with cuts in splitter islands make crossing easier for pedestrians, especially wheelchair users, and control vehicle movements entering the intersection, but require more space. Pedestrians with vision impairments will find fewer cues to identify a gap to cross when traffic does not stop.

The occasional larger vehicle going through an intersection with a traffic circle (e.g., a fire truck or moving van) can be accommodated by creating a mountable curb in the outer portion of the circle.
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	Purpose


	• Manage traffic at intersections where volumes do not warrant a stop sign or a signal. 
• Reduce crash problems at the intersection of two local streets. 
• Reduce vehicle speeds at the intersection.
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	Considerations


	• Do not make generous allowances for motor vehicles by increasing the turning radii — this compromises pedestrian and bicyclist safety. 
• Larger vehicles that need access to streets (e.g., school buses and fire engines) may need to make lefthand turns in front of the circle.
• Use yield, not stop, controls.
• Mini-circle landscaping should not impede the sight distance.
• Treat a series of intersections along a local street as part of a neighborhood traffic improvement program. 
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	Estimated Cost


	The cost is approximately $6,000 for a landscaped traffic mini-circle on an asphalt street and about $8,000 to $12,000 for a landscaped mini-circle on a concrete street.


Speed Hump:

Speed humps are paved (usually asphalt) and approximately 76 to 102 mm (3 to 4 in) high at their center, and extend the full width of the street with height tapering near the drain gutter to allow unimpeded bicycle travel. Speed humps should not be confused with the speed "bump" that is often found in mall parking lots. There are several designs for speed humps. The traditional 3.7-m (12-ft) hump has a design speed of 24 to 32 km/h (15 to 20 mi/h), a 4.3-m (14-ft) hump a few miles per hour higher, and a 6.7-m (22-ft) table has a design speed of 40 to 48 km/h (25 to 30 mi/h). The longer humps are much gentler for larger vehicles.
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	Purpose


	• Reduce vehicle speeds. Raised measures tend to have the most predictable speed reduction impacts.
• Enhance the pedestrian environment at pedestrian crossings. 
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	Considerations


	• Do not use if on a sharp curve or if the street is on a steep grade. 
• If the street is a bus route or primary emergency route, the design must be coordinated with operators. Usually, some devices are acceptable if used prudently — one device may be appropriate and may serve the primary need (e.g., if there is a particular location along a street that is most in need of slowing traffic and improving pedestrian conditions). 
• The aesthetics of speed humps and speed tables can be improved through the use of color and specialized paving materials.
• Noise may increase, particularly if trucks use the route regularly.
• May create drainage problems on some streets.
• Speed humps and tables should be properly designed to reduce the chance of back problems or other physical discomfort experienced by vehicle occupants.
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	Estimated Cost


	The cost for each speed hump is approximately $1,000. Speed tables are $2,000 to $15,000, depending on drainage conditions and materials used.


Speed Table:

A "speed table" is a term used to describe a very long and broad speed hump, or a flat-topped speed hump, where sometimes a pedestrian crossing is provided in the flat portion of the speed table. The speed table can either be parabolic, making it more like a speed hump, or trapezoidal, which is used more frequently in Europe. Speed tables can be used in combination with curb extensions where parking exists.
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	Purpose


	• Reduce vehicle speeds. Raised measures tend to have the most predictable speed reduction impacts.
• Enhance the pedestrian environment at pedestrian crossings. 
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	Considerations


	• Do not use if on a sharp curve or if the street is on a steep grade. 
• If the street is a bus route or primary emergency route, the design must be coordinated with operators. Usually, some devices are acceptable if used prudently — one device may be appropriate and may serve the primary need (e.g., if there is a particular location along a street that is most in need of slowing traffic and improving pedestrian conditions). 
• The aesthetics of speed humps and speed tables can be improved through the use of color and specialized paving materials.
• Noise may increase, particularly if trucks use the route regularly.
• May create drainage problems on some streets.
• Speed humps and tables should be properly designed to reduce the chance of back problems or other physical discomfort experienced by vehicle occupants.
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	Estimated Cost


	The cost for each speed hump is approximately $1,000. Speed tables are $2,000 to $15,000, depending on drainage conditions and materials used.
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Raised Intersection:

A raised intersection is essentially a speed table (see, above) for the entire intersection. Construction involves providing ramps on each vehicle approach, which elevates the entire intersection to the level of the sidewalk. They can be built with a variety of materials, including asphalt, concrete, stamped concrete, or pavers. The crosswalks on each approach are also elevated as part of the treatment to enable pedestrians to cross the road at the same level as the sidewalk, eliminating the need for curb ramps. Use detectable warnings to mark the boundary between the sidewalk and the street.
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	Purpose


	• Reduce vehicle speeds. 
• Enhance the pedestrian environment at the crossings.
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	Considerations


	• Don’t use if on a sharp curve or if the street is on a steep grade. 
• May not be appropriate if the street is a bus route or emergency route. One device may be necessary and serve the primary need. Several raised devices may be disruptive, so other measures should be considered. 
• Speed tables and raised crosswalks and intersections can be an urban design element through the use of special paving materials.
• Detectable warning strips at edges enable pedestrians with vision impairments to detect the crossing.
• Care must be taken to manage drainage.
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	Estimated Cost


	Raised crosswalks are approximately $2,000 to $15,000, depending on drainage conditions and material used. The cost of a raised intersection is highly dependent on the size of the roads. They can cost from $25,000 to $75,000.


Raised Pedestrian Crossing:

A raised pedestrian crossing is also essentially a speed table, with a flat portion the width of a crosswalk, usually 3.0 to 4.6 m (10 to 15 ft). Raised intersections and crosswalks encourage motorists to yield. On one street in Cambridge, MA, motorists yielding to pedestrians crossing at the raised devices went from approximately 10 percent before installation of the project to 55 percent after installation.
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	Purpose


	• Reduce vehicle speeds. 
• Enhance the pedestrian environment at the crossings.
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	Considerations


	• Don’t use if on a sharp curve or if the street is on a steep grade. 
• May not be appropriate if the street is a bus route or emergency route. One device may be necessary and serve the primary need. Several raised devices may be disruptive, so other measures should be considered. 
• Speed tables and raised crosswalks and intersections can be an urban design element through the use of special paving materials.
• Detectable warning strips at edges enable pedestrians with vision impairments to detect the crossing.
• Care must be taken to manage drainage.
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	Estimated Cost


	Raised crosswalks are approximately $2,000 to $15,000, depending on drainage conditions and material used. The cost of a raised intersection is highly dependent on the size of the roads. They can cost from $25,000 to $75,000.


Gateways:
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A gateway is a physical or geometric landmark that indicates a change in environment from a higher speed arterial or collector road to a lower speed residential or commercial district. They often place a higher emphasis on aesthetics and are frequently used to identify neighborhood and commercial areas within a larger urban setting. Gateways may be a combination of street narrowing, medians, signing, archways, roundabouts, or other identifiable feature. Gateways should send a clear message to motorists that they have reached a specific place and must reduce speeds. This can help achieve the goal of meeting expectations and preparing motorists for a different driving environment. Gateways are only an introduction and slower speeds are not likely to be maintained unless the entire area has been redesigned or other traffic-calming features are used.
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	Purpose


	• Create an expectation for motorists to drive more slowly and watch for pedestrians when entering a commercial, business, or residential district from a higher speed roadway.
• Create a unique image for an area.
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	Considerations


	• Traffic-slowing effects will depend upon the device chosen and the overall traffic- calming plan for the area.
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	Estimated Cost


	Varies widely depending on the measures chosen. 


Landscaping:

The careful use of landscaping along a street can provide separation between motorists and pedestrians, reduce the visual width of the roadway (which can help to reduce vehicle speeds), and provide a more pleasant street environment for all. This can include a variety of trees, bushes, and/or flowerpots, which can be planted in the buffer area between the sidewalk or walkway and the street.

The most significant issue with any landscaping scheme is ongoing maintenance. Some communities have managed effectively by creating homeowners associations to pay for landscape maintenance or through the volunteer efforts of neighbors. Others have found them to be unreliable and budget for public maintenance instead. Consider adding irrigation systems in areas with extensive planting.

Choosing appropriate plants, providing adequate space for maturation, and preparing the ground can help ensure that they survive with minimal maintenance, and don’t buckle the sidewalks as they mature. The following guidelines should be considered: plants should be adapted to the local climate and fit the character of the surrounding area — they should survive without protection or intensive irrigation; and plant’s growth patterns should not obscure signs or pedestrians’ and motorists’ views of each other.
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	Purpose


	• Enhance the street environment.
• Calm traffic by creating a visual narrowing of the roadway.
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	Considerations


	• Maintenance must be considered and agreed to up-front, whether it is the municipality or the neighborhood residents who will take responsibility for maintenance.


• Shrubs should be low-growing and trees should be trimmed up to at least 2.4 to 3.0 m (8 to 10 ft) to ensure that sight distances and head room are maintained and personal security is not compromised.
• Plants and trees should be chosen with care to match the character of the area; be easily maintained; and not create other problems, such as buckling sidewalks.
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	Estimated Cost


	Opportunities for funding landscaping are often more flexible than for major street changes. For example, the cost of the actual landscaping may be paid for by the corresponding neighborhood or business groups. Often, municipalities will pay for the initial installation and homeowners associations, neighborhood residents, or businesses agree to maintain anything more elaborate than basic tree landscaping.
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Specific Paving Treatments:

Paving materials are important to the function and look of a street, both in the road and on the sidewalk. Occasionally, paving materials in and of themselves act as a traffic-calming device (e.g., when the street is paved in brick or cobblestone). However, some of these materials may be noisy and unfriendly to bicyclists, pedestrians, wheelchairs, or snowplow blades. In particular, cobblestones should not be used in the expected pedestrian or bicycle path, although they may be used as aesthetic elements in a streetscape design. Smooth travel surfaces are best for all pedestrians.

The pedestrian walkway material should be firm, planar, and slip-resistant. Concrete is the preferred walking surface. A different look can be achieved by using stamped concrete or concrete pavers, which are available in a variety of colors and shapes; however, jointed surfaces may induce vibration, which can be painful to some pedestrians. They can also be used on the top of raised devices.

It is important to ensure crosswalk visibility. High visibility markings are often best. Textured crosswalks should be marked with reflective lines since these types of crosswalks are not as visible, especially at night or on rainy days.

Colored paving can often enhance the function of portions of the roadway, such as a colored bicycle lane. This can create the perception of street narrowing, in addition to enhancing the travel facility for bicyclists.
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	Purpose


	• Send a visual cue about the function of a street.
• Create an aesthetic enhancement of a street.
• Delineate separate space for pedestrians or bicyclists.
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	Considerations


	• Slippery surfaces, such as smooth granite and paint, and uneven surfaces, such as cobblestones and brick, should not be used in the primary pedestrian or bicycle travel paths. Bumpy surfaces may be especially uncomfortable for wheelchair users and a tripping hazard for all pedestrians.
• Coordinate choice and placement of materials with maintenance agencies.
• Design and maintenance must ensure crosswalk visibility over time.
• Using materials such as bricks and cobblestones may increase the cost of construction and maintenance.
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	Estimated Cost


	Variable; materials requiring hand labor (cobblestones or pavers) have a higher cost.
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Serpentine Design:

Serpentine design refers to the use of a winding street pattern with built-in visual enhancements through a neighborhood, which allow for through movement while forcing vehicles to slow. The opportunities for significant landscaping can be used to create a park-like atmosphere.

Such designs are usually implemented with construction of a new neighborhood street or during reconstruction of an existing street corridor. This type of design can be more expensive than other traffic- calming options and needs to be coordinated with driveway access.
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	Purpose


	• Change to the entire look of a street to send a message to drivers that the road is not for fast driving.
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	Considerations


	• Where costs are a concern, lower cost, equally effective traffic-calming strategies may be preferable.
• Most cost-effective to build as a new street or where a street will soon undergo major reconstruction for utility or other purposes.
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	Estimated Cost


	The cost can be high ($60,000 to $90,000 per block) to retrofit a street, but may be no extra to build a new street with this design if adequate right-of-way is available.
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Shared Space Street:

A Shared Space Street or "Woonerf" (a Dutch term meaning "Street for living") is a common space created to be shared by pedestrians, bicyclists, and low-speed motor vehicles. They are typically narrow streets without curbs and sidewalks, and vehicles are slowed by placing trees, planters, parking areas, and other obstacles in the street. Motorists become the intruders and must travel at very low speeds below 16 km/h (10 mi/h). This makes a street available for public use that is essentially only intended for local residents. A Shared Space Street identification sign is placed at each street entrance. Consideration must be given to provide access by fire trucks, sanitation vehicles and other service vehicles (school buses and street sweepers), if needed. 
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	  Purpose


	• Create a very low automobile volume, primarily on local access streets. 
• Create a public space for social and possibly commercial activities and play by area children.
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	  Considerations


	• A Shared Space Street is generally not appropriate where there is a need to provide nonresident motorists with access to services or through travel. 
• The design needs to keep vehicle speeds very low in order to make the streets safe for children.
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	Estimated Cost


	The cost to retrofit a Shared Space Street may be quite high, but there would be no extra cost if designed into the original construction.


Roadway Narrowing:

Roadway narrowing can be achieved in several different ways: 

a. [image: image63.png]


Lane widths can be reduced (to 3.0 or 3.4 m [10 or 11 ft]) and excess asphalt striped with a bicycle lane or shoulder. 

b. Travel lanes can be removed.

c. The street can be physically narrowed by extending sidewalks and landscaped areas, or by adding on-street parking within the former curb lines.


This can reduce vehicle speeds along a roadway section and enhance movement and safety for pedestrians. Bicycle travel will also be enhanced and bicyclist safety improved when bicycle lanes are added.
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	Purpose

	• Multiple benefits of lower vehicle speeds, increased safety, and redistributing space to other users.
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	Considerations


	• Bicyclists must be safely accommodated. Bike lanes or wide curb lanes are needed if motor vehicle volumes and/or speeds are high.
• Road narrowing must consider school bus and emergency service access, and truck volumes.
• Evaluate whether narrowing may encourage traffic to divert to other local streets in the neighborhood.
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	Estimated Cost


	Adding striped shoulders or on-street bike lanes can cost as little as $620 per kilometer ($1,000 per mile) if the old paint does not need to be changed. The cost for re-striping a kilometer of street to bike lanes or reducing the number of lanes to add on-street parking is $3,100 to $6,200 ($5,000 to $10,000 per mile), depending on the number of old lane lines to be removed. Constructing a raised median or widening a sidewalk can cost $62,000 or more per kilometer ($100,000 or more per mile). 


Appendix C: Additional Information Sources on Benefits

The University of Central Florida Bike Path Project has assembled a list of 28 reasons to Bike.   Among these are a number of economic, environmental, social and health benefits (www.environment.ucf.edu/bikepath/Main Page.htm).  

The Pedestrian and Bicycle Information Center has compiled another list of benefits, available online at www.bicyclinginfo.org.  These findings and others are only briefly summarized here.

Examples of Successful Bicycle/Pedestrian Planning and Development

The Internet is replete with success stories for bicycle and pedestrian planning.  Closest to home are examples from Mount Desert Island and Brunswick.  

Mount Desert Island: The historic carriage roads once design by the Rockefellers now support many more bicycles and walkers.  The MDI Bicycle Pedestrian Committee continues to meet regularly to plan events, grant proposals and educational activities.

Brunswick Bicycle Pedestrian Plan: Written by the City of Brunswick Planning staff with significant citizen involvement.  This document provided a range of ideas, many of which have been adopted. (www2.curtislibrary.com/brunsplanning/bikeped9804.pdf) 

Ellsworth Bicycle Pedestrian Plan Webpage: HCPC maintains a webpage devote to the Ellsworth Bicycle Pedestrian Planning initiative. The page includes numerous links to plans from around the country. (www.hcpcme.org/landuse/ellsworth/BikePed/) 

Pedestrian Bicycle Information Center: Devotes webspace to “Exemplary Bicycle and Pedestrian Plans.  (www.bicyclinginfo.org/pp/exemplary.cfm)
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