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Presenter
Presentation Notes
Hello everybody, Welcome to the Garwood Bicycle Network Plan Presentation!We, thank you all for taking the time to join us today!I am Aashna Jain from the Voorhees Transportation Center at Rutgers University. I am joined here by my colleagues at VTC and the Complete Streets Technical Assistance Team. 



Agenda

• Background

• Introductions

• Complete Streets Overview

• Bicycle Network Plan Overview

• Draft Proposal Review

• Questions and Next Steps

Presenter
Presentation Notes
Here is the agenda for today. We will start by explaining why we are meeting, and then introduce everybody.. We will then review what complete streets are, and what a BNP is. We will go over the conceptual drafts we have put together, and then get your input on them. At the end of the presentation and comment period, we will summarize our findings and talk about the next steps in this project.Image – Center St, 2019



• NJTPA Complete Streets Technical Assistance Program

• 9 communities in 2019

• 8 communities in 2020

Background

Presenter
Presentation Notes
This is the second year of the NJTPA Complete Streets Technical Assistance Program. Under this program, communities applied for technical assistance to help make their local streets safer. 9 communities received our help last year, and we are working with 8 this year.This project is funded by the North Jersey Transportation Planning Authority and is being conducted by Rutgers with Sustainable Jersey.NJTPASJVTCLast fall, your municipal team applied for help in making a bicycle corridor or network plan. Your application was one of 29 and was selected due to its strength. In late April, we met with the municipal team to talk about the application and review the study area. We will go into details on the corridor later in this presentation. But first…



• How long have you lived in 
Garwood?

• How often do you bike around 
town?

• What barriers to bicycling do you 
encounter?

Example:
Aashna Jain, lived 0 years in 
Garwood and does not bike in the 
town. Heavy traffic.

Introductions

Presenter
Presentation Notes
Let’s all get to know each other. Tell us your name, how long you have lived here, how often you bike around town, and what barriers to bicycling you have encountered. Image - https://www.buzzbuzzhome.com/us/vermella-garwood-station#image-All-1



Complete Streets 
Overview 

Presenter
Presentation Notes
Now that we have gotten to know each other, let’s talk about Complete Streets. Many of you might already be familiar with the term.Here, we will cover some of its basic concepts, as it is important for the discussion that everybody is on the same page. 



Complete streets are for everyone!

• Pedestrians

• Bicyclists

• Motorists

• Freight 

• Public Transit Users

What is a Complete Street?

Presenter
Presentation Notes
Complete Streets are designed and operated to enable safe access for all users. Pedestrians, bicyclists, motorists, freight, and transit riders of all ages and abilities must be able to safely move along and across a complete street. Complete Streets make it easy to cross the street, walk to shops, and bicycle to work.



• Offers many travel choices

• Connects to a wider network

• Is fully accessible to all

• Varies according to context

• Improves safety for all

A Complete Street…

Presenter
Presentation Notes
A complete street…Offers many travel choicesConnects to a wider networkIs fully accessible to allVaries according to contextWith the end goal of improving safety for all



• Promote healthy lifestyles

• Provides important connections

• Create more livable communities

• Reduces traffic congestion

• Reduce reliance on fuel

• Makes fiscal sense

Benefits of Implementation

Presenter
Presentation Notes
The benefits of Complete Streets are many and varied.  They:Promote healthy lifestyles.Provide connections to local destinations Create more livable communities.Reduce traffic congestion and reliance on carbon fuels thereby reducing greenhouse gas emissions.Complete Streets make fiscal sense by incorporating sidewalks, bike lanes, etc into the initial design of a project, thus sparing the expense of retrofits later, and also encouraging economic investment in the community. 



• Design affects what we do and 
how we do it
(and how happy we are doing it)  

• Build for cars…
….you get cars

• Build for people…
…..you get people 

Building a Place You Want

Presenter
Presentation Notes
How does a Complete Street actually create those benefits?Well, design affects what we do and how we do it. Look at the top photo. Does that look like a place where you want to drive, or to walk? Build for cars, and you get cars, Build for people and you get people!



• Would you bicycle with your 
kids here?

• What about here? 

• Design matters! 

Building a Place You Want

Presenter
Presentation Notes
Let’s think in terms of bicycles, since it’s the same idea. Would you be comfortable bicycling on a street like that? Do you think kids should bike there?What about in the second image? Design matters. 



Who bicycles? 

• 1% of population is strong and fearless. Will ride anywhere, regardless of 
conditions. 

• 5% - 10% are enthused and confident. Fairly comfortable on most roads, but 
prefers multi-use pathways and low traffic streets.

• 60% are interested but concerned. Most comfortable on multi-use pathways and 
quiet streets away from cars. Can become enthused and confident with improved 
facilities, encouragement, education, and experience.

• Approximately 30% are not interested in cycling regardless of the infrastructure.

Presenter
Presentation Notes
When it comes to bicycling, people are commonly divided into one of these groups. The strong and fearless folks will bicycle anywhere and everywhere. They love to bicycle, and nothing will stand in their way. However, that’s a very small portion of the population.A larger group, maybe 5 to 10%, are enthused and confident. They’re a little more picky about where they will bicycle and will prefer low-stress roadways and paths.Most of the population are interested but concerned. They’ve biked before, but don’t do it often because they don’t feel safe. When they do bike, they do so in parks, or as part of events. And of course, there are some folks who simply have no interest in bicycling, or cannot due to a physical condition. However, these folks likely have friends or family members that are interested in bicycling. 



Bicycle Level of Comfort in Garwood 

Presenter
Presentation Notes
This is a map of Garwood showing roads categorized with a Bicycle Level of Comfort, also known as Level of Stress. Level 1: Off-road trails only. Little to no stress. Suitable for all cyclists including children. Level 2: Little traffic stress. Suitable for most adult cyclists, but demanding more attention than might be expected from more challenging for children. (interested but concerned)LBC 3: Moderate traffic stress. Comfortable for those who already ride bicycles. (enthused and confident)LBC 4: High traffic stress. Only for very experienced bicyclists. (strong and fearless)                    LBC5: Restriced access or unclassified roads Most of Garwood roads are Level 2 where interested but concerned people should feel comfortable in riding. Level 4 and 5, in red and black, are places only the strong and fearless will currently ride. Level 1 is suitable for everyone of all ages and abilities, which Garwood does not have.



• Bicycle network plans enables all those 
who want to bicycle to do so safely.   
– Especially the “interested but 

concerned”

• Provides connections between 
neighborhoods and destinations such 
as: 
– Work, school, transit, shops, 

recreation, health care, services 

Trip distance in miles

Mileage Percent Cumulative 
Percent

1 mile or less 28 28

1.1 - 2 miles 13 40

2.1 - 3 miles 9 50

3.1 - 4 miles 6 56

4.1 - 5 miles 7 63

>5 miles 37 100

What is a Bicycle Network Plan? 

Presenter
Presentation Notes
We are here to help Garwood create a bicycle network plan. That leads to the question: What is a Bicycle Network Plan?A Bicycle Network Plan envisions how to complete the streets by providing accommodations for bicyclists. The bicycle network plan identifies and builds a practical option for those who may want to bicycle, but are not comfortable doing so on an incomplete streetThese facilities should provide connections to common destinations, like work, school, transit, shops, parks, health care and other services. They make bicycling a comfortable and practical option for making short trips around town. Almost all of these destinations are near the home, which is where most people spend the majority of their time. According to the National Household Survey, 50% of all trips in the United States are under 3 miles, and could be done quickly and easily on a bicycle. The reason most of us don’t do this is because our roads aren’t designed for it. By the way, this data is before COVID-19! 



Components of a Bicycle Network Plan 

• Shows what kind of facilities work best for 
each individual road segment

– Taking into account: road width, speed limit, 
parking uses, and unique circumstances 

• A good bicycle network is…
Convenient 

Continuous 

Connected

Complete   For ALL ages and abilities

Comfortable

Intuitive

Safe 

Visible 

Presenter
Presentation Notes
A successful bicycle network plan is one that shows what kind of facilities work best for each road segment, taking into account everything that makes it unique.This includes, road width, speed limit, parking etcA good bicycle network is…Convenient, continuous, connected, and complete. But that’s not all, it should also be comfortable, intuitive, safe and visible, for riders of all ages and abilities. 



Bicycle Infrastructure
Fundamentals 

Presenter
Presentation Notes
Any questions on the complete streets fundamentals? Now we will talk about the kind of infrastructure that we can build to make this the case. 



Design for bicycle should focus on:

3. Right-of-way

Newark, NJ

1. Reducing conflict 2. Visibility

Bicycles

Presenter
Presentation Notes
When it comes to safety, designing for bicycles means reducing conflict, creating visibility, and establishing clear guidelines on right of way. We will start by discussing the basic types of bicycle infrastructure that are visible, intuitive, and establish clear guidelines for use. There is a range of on-street bicycle infrastructure that vary from no separation from cars, to complete separation. The more separation usually means the safer and more comfortable. However, sometimes the extra investment is not needed if traffic volumes and speeds are very low. 



Shared-Lane Markings (Sharrows)

Presenter
Presentation Notes
The least separation comes in the form of shared-lane marking, or sharrows. The purpose of them is to remind motorists that bicyclists have the full use of the lane and remind bicyclists to ride away from the edge of the street. However they offer no physical separation between the modes. They are likely to help existing bicyclists, but are not very successful at encouraging new people to bicycle. According to the NJ Complete Streets Design Manual, these are only appropriate for roadways with speeds of 25mph or less, and with traffic volumes of under 2,500 a day. The left example is in Camden, the right one is in Paterson. 



Super Sharrow

Presenter
Presentation Notes
Some municipalities, like Boston and Long Beach, which are shown here, have experimented with the “super sharrow” which adds additional visibility. The rule is the same, in that cars and bikes share the space, but the added paint makes it even more clear that bicyclists belong. We are not aware of any currently in NJ. 



• For quiet residential streets
• Combined with traffic calming

Bicycle Boulevard

Presenter
Presentation Notes
A more common treatment in residential neighborhoods is the bicycle boulevard.A bicycle boulevard combines sharrows and signs with more significant design treatments to prioritize bicycle travel, usually on secondary roads. Common treatments include extra large sharrows, slow speed limits, mini-roundabouts, speed bumps, and traffic diverters that allow bicyclists to continue straight, but force motorists to turn. They can be a great way to create an attractive bicycle route to popular destinations like train stations or high schools. They are most effective when they encourage drivers to use an alternative route and force lower speeds through design. More people are comfortable bicycling on these kinds of streets because bicycling is the priority. The image on the right is from Ocean City New Jersey 



• 4-feet minimum by curb
• 5-feet standard
• 6-feet preferred

• 7-feet for contra-flow
• Buffer, even better!

Bicycle Lane

Presenter
Presentation Notes
A bicycle lane is a space designated only for bicyclists. You need at least 4 feet next to a curb, or at least 5 feet if there is street parking, but larger is always better. When space is available, a painted buffer can be added for even more distance between bicyclists and other vehicles. This also helps to visually narrow the driving lane, which can help to reduce speeds. How effective a bicycle lane is at getting more people to ride depends on the context of the roadway. On a high-speed commercial corridor, a bicycle lane is still only attractive to confident bicyclists. The image on the left is from Cherry Hill, and the one on the right is Camden. 



• 5 feet bike lane + 3 feet buffer minimum
• Not optimal if there are many driveways or 

close intersections 
• Need to think about loading areas, bus 

stops, and turning vehicles

Protected Bicycle Lane

Presenter
Presentation Notes
On a wide street a protected bicycle lane adds even more safety by putting a barrier between bicyclists and motorists. The barrier can be a median or even parked cars. Studies have shown that most people feel comfortable riding a bicycle on a protected lane, because there is limited interaction with other traffic. You need at least 8 feet, and they work best if there aren’t many driveways or turning conflicts. Special care needs to be taken at intersections, which can be the most stressful part of a bicycling trip. 



• Two-way 
• Minimum 8-feet, preferred 10-feet, best 12-feet+
• Best with minimal intersections and driveways 

Bicycle Path

Presenter
Presentation Notes
Finally, a dedicated bicycle path allows two-way traffic, and can be in the roadway or next to it. 10 feet width is best, and it is important to minimize turning conflicts. Bicycle paths can also be shared with pedestrians, in which case it is called a multi-use trail. Almost everyone who rides a bicycle is comfortable bicycling on a path or trail. It is easy to see how comfortable people feel when you can spot children riding. 



• Bicycle box at intersections
• Bike signal
• Bike parking

Other Bicycle Infrastructure

Presenter
Presentation Notes
Quickly, I would like to mention that a full bicycle network and plan includes some additional components that can be very localized. They include things like bicycle boxes, which help bicyclists make left turns, and bicycle signals, which remove turn conflicts. And of course bicycle parking at destinations. However for today, we want to focus on the wider network and the on-road infrastructure. While the final plan will include some site-specific recommendations, today we want to talk about the general infrastructure. 



Garwood 
Draft Concepts

Presenter
Presentation Notes
Before we jump into the draft concepts, any questions about the previous slides? 



Study Area 

• Center Street
• Walnut Street
• Second Avenue
• Spruce Avenue
• Fourth Avenue
• Pine Avenue

Presenter
Presentation Notes
Here you can see the study corridor. It includes six streets and we will go through them in the order of their priority, which is as listed. We will start with Center Street, moving on to Walnut Street, Second Ave and then Spruce Ave, covering them in detail.We will then briefly look into Fourth Ave, discussing its unique recommendations that are not already covered in detail.We will not go into Pine Ave separately, but its recommendations and treatments are the same as other streets and are covered in the presentation.



Center Street

Speed Limit 25mph Low
85th Percentile 
Speed

32mph (Northbound)
24mph (Southbound)

% Speed Limit 
Violations 72% (Northbound)

Daily Vehicles 2,900 – 3,100 in 
either direction Moderate

Width 48 – 50 feet Wide
Land Use Residential

• From Unami Park to Willow Ave

* Garwood P.D. – Pole Mounted Signs Data
* Garwood P.D. – Mobile Trailer Data with mixed speed feedback

Presenter
Presentation Notes
Here is a map highlighting Center St, we will cover it in three parts, moving from south to north. The first part is from Unami Park to Willow Ave, depicted in red in the map.Here, the speed limit is 25 mph. In fact, the speed limit for all the roads in the study area is the same.We also received traffic data for these streets from the Garwood Police Department, which is very helpful in getting a true snapshot of how drivers behave on these streets.According to this data, 85th Percentile Speed for Center Street is 32mph in the northbound direction. This is the speed that 85% of the traffic does not exceed. It is used to determine the posted speed limits on a road, which is expected to be within 5mph of this speed. Here, the 85th percentile speed is 2mph higher than expected, indicating that speeding is a concern on this side of the street.Additionally, it sees about 3,000 vehicles in either direction on an average in a day. According to the New Jersey 2017 Complete Streets Design Guide, given its volume and 85th percentile speeds, shared use lanes are not recommended here.Lastly, trucks Over 4 tons, that is bigger than a small pick up truck, are excluded from this section, and hence, 10-11 feet driving lanes are sufficient for this road.Extra Notes:Northbound, traffic on Center St stays pretty consistent throughout the day, and speeds higher than 50mph are observed between 10 AM and 6 PM, and 85th percentile speeds are also higher during this time. Southbound, traffic peaks during the evening peak hour, and speeds higher than 50 mph are observed during the day and until 10 PM.



Center Street

Presenter
Presentation Notes
The road is 48 – 50 feet wide, with residential uses on both sides. Image – 2019Extra Notes:It is from before the Spruce Ave intersection, going south to north, and shows the school zone marking as the next intersection connects to the Washington School. It has two major intersections, at Locust Ave and Beech Ave, that provide access to Washington School. This part of the road has School Zone markings on either side of those intersections. It also has a pedestrian beacon at the Spruce Ave intersection. Liquid Church sits at the corner of Center St and Myrtle Ave.



Existing Design

Center Street

Presenter
Presentation Notes
(animated)This is what Center Street looks like in this section. It has shoulder line markings and parking on each side. The sidewalks on each side are continuous but too narrow for bicycle use.(click) Here the roadway is wide enough where bicycle lanes can be added by changing the striping. Unlike a shoulder, a bicycle lane is maintained to safe travel standards.



Proposed Design

Center Street

Presenter
Presentation Notes
(animated)This is what Center Street looks like in this section. It has shoulder line markings and parking on each side. The sidewalks on each side are continuous but too narrow for bicycle use.(click) Here the roadway is wide enough where bicycle lanes can be added by changing the striping. Unlike a shoulder, a bicycle lane is maintained to safe travel standards.



• Between Willow Ave to South Ave

Center Street

Speed Limit 25mph Low
85th Percentile 
Speed

32mph (Northbound)
24mph (Southbound)

% Speed Limit 
Violations 72% (Northbound)

Daily Vehicles 2,900 – 3,100 in 
either direction Moderate

Width 50 feet Wide
Land Use Commercial

* Garwood P.D. – Pole Mounted Signs Data
* Garwood P.D. – Mobile Trailer Data with mixed speed feedback

Presenter
Presentation Notes
The second part of Center St is from Willow Ave to South Ave, which is the County Route 610. It is 50 feet wide with commercial and office uses on both sides.The traffic information here is the same as described earlier.Trucks over 4 tons are also excluded from this section.



Center Street

Presenter
Presentation Notes
Here, the street changes to include a dedicated turn lane at the South Ave intersection, and has parking on both the sides.Image –The image on the left is after Willow Ave intersection where the street has two lanes, and the image on the right is closer to the South Ave intersection where it converts to three lanes. 2019



Existing Design

Center Street

Presenter
Presentation Notes
(animated)This is how this section of the street looks like. It has wider sidewalks, a dedicated left turn lane at the intersection and parking on each side.(click) With three lanes, it does not have space for bicycle lanes and parking on either side. In order to continue the bicycle path, around 5 parking spaces must be removed from the southbound side of the street. Note that a bicycle lane is recommended for this section based on its ADT volume and speed.(click) In the second alternative, parking is not removed and the Street has a bicycle lane on its Northbound side only, which experiences higher traffic volumes and 85th percentile speeds.Before we move on to the other parts of the street, any questions/comments?



Proposed Design – Alternative I
(With a Bicycle Lane in both directions)

Center Street

Presenter
Presentation Notes
(animated)This is how this section of the street looks like. It has wider sidewalks, a dedicated left turn lane at the intersection and parking on each side.(click) With three lanes, it does not have space for bicycle lanes and parking on either side. In order to continue the bicycle path, around 5 parking spaces must be removed from the southbound side of the street. Note that a bicycle lane is recommended for this section based on its ADT volume and speed.(click) In the second alternative, parking is not removed and the Street has a bicycle lane on its Northbound side only, which experiences higher traffic volumes and 85th percentile speeds.Before we move on to the other parts of the street, any questions/comments?



Proposed Design – Alternative II
(Bicycle Lane on Northbound Side Only)

Center Street

Presenter
Presentation Notes
(animated)This is how this section of the street looks like. It has wider sidewalks, a dedicated left turn lane at the intersection and parking on each side.(click) With three lanes, it does not have space for bicycle lanes and parking on either side. In order to continue the bicycle path, around 5 parking spaces must be removed from the southbound side of the street. Note that a bicycle lane is recommended for this section based on its ADT volume and speed.(click) In the second alternative, parking is not removed and the Street has a bicycle lane on its Northbound side only, which experiences higher traffic volumes and 85th percentile speeds.Before we move on to the other parts of the street, any questions/comments?



• From South Ave to North Ave
Speed Limit 25mph Low
85th Percentile 
Speed

32mph (Northbound)
24mph (Southbound)

% Speed Limit 
Violations 72% (Northbound)

Daily Vehicles 2,900 – 3,100 in 
either direction Moderate

Width 50 feet Wide
Land Use Mixed Use/Transportation

* Garwood P.D. – Pole Mounted Signs Data
* Garwood P.D. – Mobile Trailer Data with mixed speed feedback

Center Street

Presenter
Presentation Notes
The last part of Center St is from South Ave to North Ave or State Route 28, where the road crosses the railway line. It is also 50 feet wide with a new mixed use development coming on one side and the train station on other side. This is the only section in the study area where Trucks over 4 tons are not excluded.



Center Street

Presenter
Presentation Notes
Here, the image on the left is after South Ave looking towards the railway bridge, and the image on the right is from after crossing the bridge and looking back.This section includes four lanes, a raised median in the center, and no parking for the most part. The train platforms are on the easterly side of this section.It also has a wide and separated sidewalk that bicyclists need to access to get to the Garwood train station.



Center Street

Presenter
Presentation Notes
Here is a closer view of the road under the rail line.



Existing Design

Center Street

Presenter
Presentation Notes
This is how this section of the street looks like. The sidewalks have a clear width of 10-12 feet, excluding any barriers such as columns, light poles, and trees. (click) The proposal is to convert these wide sidewalks to shared-use paths that bicyclists and pedestrians can share. This will offer a physically separated and safer path for the bicyclists. In order to avoid increased conflicts at the terminal intersections, bicycle movement in the shared-use path would be one way on either side, in the direction of the traffic. Extra Notes:Bicyclist accessing the train station in opposite direction would walk the bike on that side.



Proposed Design

Center Street

Presenter
Presentation Notes
This is how this section of the street looks like. The sidewalks have a clear width of 10-12 feet, excluding any barriers such as columns, light poles, and trees. (click) The proposal is to convert these wide sidewalks to shared-use paths that bicyclists and pedestrians can share. This will offer a physically separated and safer path for the bicyclists. In order to avoid increased conflicts at the terminal intersections, bicycle movement in the shared-use path would be one way on either side, in the direction of the traffic. Extra Notes:Bicyclist accessing the train station in opposite direction would need to walk the bike.



Center St South Ave
Speed Limit 25mph 35mph
Number of 
Lanes

4 (North)
3 (South) 3

Width 50 feet 40 feet
Land Use Commercial/Mixed Use

• Intersection at South Ave

Center Street

Presenter
Presentation Notes
Now we will cover some recommendations for the Center Street and South Ave intersection, which is challenging because of heavy vehicular traffic that bicyclists must cross to access the train station and the northern side of the borough, including the Lincoln Public School and Library. As a County Route, South Ave is expected to see a lot of traffic, while Center St is the busiest roadway in the municipality.The speed limit on South Ave is 35mph, and it is 40 feet wide.



Center Street

Presenter
Presentation Notes
(animated)The intersection has traffic as well as pedestrian signals and striped crosswalks on all sides. (click) A new mixed use development is currently under construction on its southwest corner.Crash data for the last five years shows that bicycle and pedestrian crashes cluster at and near this intersection.Image – 2019, https://www.buzzbuzzhome.com/us/vermella-garwood-station#image-All-1



Existing Design Proposed Design

Center Street

Presenter
Presentation Notes
The proposal includes curb extensions and bicycle path markings through the intersection. The markings will help create an intuitive path for bicyclists and increase their visibility to drivers.The extensions will reduce the crossing distances. Their radii will be of a width that accounts for truck traffic at the intersection.Additionally, installing bicycle signals can further simplify bicycle movements at the intersection by reducing conflicts.



Center Street

Presenter
Presentation Notes
Here are two examples of curb ramps designed for bicycle lanes. The first image here is from New Brunswick, NJ.Although these images are not at intersections, they can be similarly applied to intersections.Similar to this intersection, Center St at North Ave is another challenging intersection. We will not discuss it today, but the final report will include a plan and recommendations for it as well.



Center Street

Questions/Comments 
Time

Presenter
Presentation Notes
Before we jump to the next Street, any questions/comments for Center Street?



Speed Limit 25mph Low
Width 38 feet Moderate
Land Use Commercial

• From North Ave to Second Ave

Walnut Street

Presenter
Presentation Notes
Let’s move on to the Walnut Street. We will cover it in two parts, again, moving from south to north.The first part is between North Ave and Second Ave. It is 38 feet wide with commercial and office uses on the sides. Detailed traffic information is not available for this street.



Walnut Street

Presenter
Presentation Notes
This part has a dedicated left turn lane at the North Ave intersection, as seen in the first image, after which it is a two lane road with parking on the northbound side only.It also has a pedestrian beacon close to the Second Ave intersection.Image – 2019, 2019



Existing Design

Walnut Street

Presenter
Presentation Notes
(animated)This is how this section of the street looks like at the intersection.It has a wider drive lane on one side, and a dedicated turn lane on the other side. (click) We need to remove 4 parking spaces here in order to continue the bicycle path to the School, at least on one side.(click) In the second alternative, parking is not removed and the section has a sharrow on both sides.



Proposed Design – Alternative I
(Bicycle Lane on the Northbound Side)

Walnut Street

Presenter
Presentation Notes
(animated)This is how this section of the street looks like at the intersection.It has a wider drive lane on one side, and a dedicated turn lane on the other side. (click) We need to remove 4 parking spaces here in order to continue the bicycle path to the School, at least on one side.(click) In the second alternative, parking is not removed and the section has a sharrow on both sides.



Proposed Design – Alternative II
(With Sharrows in Both Directions)

Walnut Street

Presenter
Presentation Notes
(animated)This is how this section of the street looks like at the intersection.It has a wider drive lane on one side, and a dedicated turn lane on the other side. (click) We need to remove 4 parking spaces here in order to continue the bicycle path to the School, at least on one side.(click) In the second alternative, parking is not removed and the section has a sharrow on both sides.



Speed Limit 25mph Low
Width 38 feet Moderate
Land Use Residential/School

• From Second Ave to Fourth Ave

Walnut Street

Presenter
Presentation Notes
The second part of Walnut Street is from Second Ave to Fourth Ave. This part is 38 feet wide with the school, library, and residential uses on the sides. 



Walnut Street

Presenter
Presentation Notes
It has two drive lanes, and parking and on either side. The sidewalk on either side is narrow, about 4’ wide.Image – 2019, 2019The image on the left is in front of the School/Library, and the right one is from after Third Ave.



Existing Design

Walnut Street

Presenter
Presentation Notes
(animated)This is how this section of the street looks like.(click) Here we must remove the parking lane on one side if we want to provide a dedicated lane to enhance bicycling to the School, and to Center Street.(click) In the second alternative, parking is not removed and the Street has sharrows only.



Proposed Design – Alternative I
(With Bicycle Lanes in Both Directions)

Walnut Street

Presenter
Presentation Notes
(animated)This is how this section of the street looks like.(click) Here we must remove the parking lane on one side if we want to provide a dedicated lane to enhance bicycling to the School, and to Center Street.(click) In the second alternative, parking is not removed and the Street has sharrows only.



Proposed Design – Alternative II
(With Sharows in Both Directions)

Walnut Street

Presenter
Presentation Notes
(animated)This is how this section of the street looks like.(click) Here we must remove the parking lane on one side if we want to provide a dedicated lane to enhance bicycling to the School, and to Center Street.(click) In the second alternative, parking is not removed and the Street has sharrows only.



Walnut Street

Questions/Comments 
Time

Presenter
Presentation Notes
Before we jump to the next Street, any questions/comments for Walnut Street?



Second Avenue

Speed Limit 25mph Low
85th Percentile 
Speed 25mph (Westbound)

Maximum 
Speed 68mph (Westbound)

Daily Vehicles 1,000 – 1,200 in 
either direction Low

Width 38, 54, 38 feet Changes
Land Use Residential/School

• From Maple St to Walnut St

Garwood P.D. – Mobile Trailer Data with speed feedback

Presenter
Presentation Notes
Let’s move on to Second Ave. First, we will cover it in two parts, going from west to east, and then we will look into some common treatments for the entire street. The first part is from Maple St to Walnut St, which is one way in the westbound direction, depicted in red in the map. It has residential uses, a park and a school on the side, and sees heavy traffic during school opening and closing hours.It is 38 feet wide, but gets wider in front of the school where it is 54 feet.The 85th percentile speed for this road is 25mph, however, drivers have been found to go up to 68mph.Additionally, it sees about 1,000 to 1,200 vehicles on an average in a day.Extra Notes:Traffic peaks at 8 AM and then 5 PM with a minor peak at 1 PM, and speeds higher than 50mph were observed at midnight, morning at 7 AM and then at 8 PM. Note that this was with Speed Feedback.



Second Avenue

Presenter
Presentation Notes
Coming from Maple St, Second Ave has one lane with parking and houses on both sides. Mid-block, it has a park on one side.Image – 2018



Second Avenue

Presenter
Presentation Notes
Lastly, in front of the school, the road widens to 54 feet and has a wider sidewalk and a midblock crossing. It returns to 38 feet before the Walnut St intersection.Image – 2018



Second Avenue

Existing Design

Presenter
Presentation Notes
(animated)This is how this section of the street looks like.In front of the residences, it has a 24 feet wide lane with parking on both sides. (click) Mid of the block, in front of the park, it has a wider driving lane with parking on the opposite side only.(click) Next to the school, the road widens, with a drop-off zone on one side, parking on the other, and a 40 feet driving space.



Second Avenue

Existing Design

Presenter
Presentation Notes
(animated)This is how this section of the street looks like.In front of the residences, it has a 24 feet wide lane with parking on both sides. (click) Mid of the block, in front of the park, it has a wider driving lane with parking on the opposite side only.(click) Next to the school, the road widens, with a drop-off zone on one side, parking on the other, and a 40 feet driving space.



Second Avenue

Existing Design
Drop-off 

Zone

Presenter
Presentation Notes
(animated)This is how this section of the street looks like.In front of the residences, it has a 24 feet wide lane with parking on both sides. (click) Mid of the block, in front of the park, it has a wider driving lane with parking on the opposite side only.(click) Next to the school, the road widens, with a drop-off zone on one side, parking on the other, and a 40 feet driving space.



Second Avenue

Proposed Design

Presenter
Presentation Notes
(animated)The proposed design includes a bicycle lane, and a contra-flow bicycle lane on this street as it provides access to two high use destinations. With one-way traffic and a wide driving space, the road has space to accommodate both. The contra-flow bike lane is separated from the traffic through a 2 feet buffer throughout its length. (click) In front of the park, the section remains the same except there is no parking on one side. The final report will also cover signage and such recommendations to avoid conflicts because of contra-flow movement and parking.(click) The bicycle lane in front of the school is separated through physical barriers of some sort to prevent the vehicles from intruding in this space.



Second Avenue

Proposed Design

Presenter
Presentation Notes
(animated)The proposed design includes a bicycle lane, and a contra-flow bicycle lane on this street as it provides access to two high use destinations. With one-way traffic and a wide driving space, the road has space to accommodate both. The contra-flow bike lane is separated from the traffic through a 2 feet buffer throughout its length. (click) In front of the park, the section remains the same except there is no parking on one side. The final report will also cover signage and such recommendations to avoid conflicts because of contra-flow movement and parking.(click) The bicycle lane in front of the school is separated through physical barriers of some sort to prevent the vehicles from intruding in this space.



Second Avenue

Proposed Design

Presenter
Presentation Notes
(animated)The proposed design includes a bicycle lane, and a contra-flow bicycle lane on this street as it provides access to two high use destinations. With one-way traffic and a wide driving space, the road has space to accommodate both. The contra-flow bike lane is separated from the traffic through a 2 feet buffer throughout its length. (click) In front of the park, the section remains the same except there is no parking on one side. The final report will also cover signage and such recommendations to avoid conflicts because of contra-flow movement and parking.(click) The bicycle lane in front of the school is separated through physical barriers of some sort to prevent the vehicles from intruding in this space.



Second Avenue

Proposed Design

Presenter
Presentation Notes
Here is a simplified illustration of how the bike lanes look like across this block.



Second Avenue

• Between Walnut St to Gallows Hill Rd
Speed Limit 25mph Low
85th Percentile 
Speed

29mph (Eastbound)
25mph (Westbound)*

Maximum 
Speed

70mph (Eastbound)
68mph (Westbound)*

Daily Vehicles 1,000 – 1,200 in 
either direction Low

Width 38 – 40 feet Moderate
Land Use Residential/Church

Garwood P.D. – Mobile Trailer Data
* With speed feedback

Presenter
Presentation Notes
The next part on Second Ave is from Walnut St to Gallows Hill Rd.Unlike the first part, this is two-way, 38 to 40 feet wide, with residential uses and St. Anne’s Convent and Church on the side.We have already discussed the traffic on the westbound side of this road. Eastbound, the 85th percentile speed on Second Ave is 29mph, which is within 5mph of the speed limit. However, drivers go up to 70mph here.Extra Notes:Traffic peaks in the afternoon and evening hours with a minor peak in the morning, and speeds higher than 50mph were observed between 10 AM to 1 PM.



Second Avenue

Presenter
Presentation Notes
The image on the right here is in front of St. Anne’s Convent and Church of St. Anne with the midblock crossing where parking is not allowed for a few feet.To the left, is the residential part with two driving lanes and parking on either side.Note that the trees on both sides of the road here, help in deterring the tendency to speed, however, we know that some drivers still do so. This is an element that we will also find in Spruce Ave, Fourth Ave and Pine Ave.Image – 2019



Second Avenue

Presenter
Presentation Notes
(animated)A potential options to create bicycle accommodations could be an advisory shoulder or advisory bicycle lane. This is an experimental treatment that doesn’t yet exist in New Jersey. There are about 20 examples in the US, but it is a common treatment in Europe.(click) Currently, the roadway does not have any striping dividing directions of traffic, which means a driver wishing to pass a bicyclist moves into the opposing lane of travel to pass. An advisory shoulder is similar, except that the marking in the roadway make it clear how much space the vehicle needs to give the bicyclist.In terms of driving behavior, it is similar to how people would typically drive here. That is, they drive in the middle and then move to the side when they see oncoming traffic.(click) Here is an example from Edina, MN on how it would look like on a residential street with parking on both sides.Holland: https://goo.gl/maps/Q7NEh5Qy8DkXgBwt8 US: https://goo.gl/maps/mZv4Gfsj8LWbaUua8



Second Avenue

Presenter
Presentation Notes
(animated)A potential options to create bicycle accommodations could be an advisory shoulder or advisory bicycle lane. This is an experimental treatment that doesn’t yet exist in New Jersey. There are about 20 examples in the US, but it is a common treatment in Europe.(click) Currently, the roadway does not have any striping dividing directions of traffic, which means a driver wishing to pass a bicyclist moves into the opposing lane of travel to pass. An advisory shoulder is similar, except that the marking in the roadway make it clear how much space the vehicle needs to give the bicyclist.In terms of driving behavior, it is similar to how people would typically drive here. That is, they drive in the middle and then move to the side when they see oncoming traffic.(click) Here is an example from Edina, MN on how it would look like on a residential street with parking on both sides.Holland: https://goo.gl/maps/Q7NEh5Qy8DkXgBwt8 US: https://goo.gl/maps/mZv4Gfsj8LWbaUua8



Second Avenue

Presenter
Presentation Notes
(animated)A potential options to create bicycle accommodations could be an advisory shoulder or advisory bicycle lane. This is an experimental treatment that doesn’t yet exist in New Jersey. There are about 20 examples in the US, but it is a common treatment in Europe.(click) Currently, the roadway does not have any striping dividing directions of traffic, which means a driver wishing to pass a bicyclist moves into the opposing lane of travel to pass. An advisory shoulder is similar, except that the marking in the roadway make it clear how much space the vehicle needs to give the bicyclist.In terms of driving behavior, it is similar to how people would typically drive here. That is, they drive in the middle and then move to the side when they see oncoming traffic.(click) Here is an example from Edina, MN on how it would look like on a residential street with parking on both sides.Holland: https://goo.gl/maps/Q7NEh5Qy8DkXgBwt8 US: https://goo.gl/maps/mZv4Gfsj8LWbaUua8



Second Avenue

Existing Design Proposed Design

Presenter
Presentation Notes
Here is how the road looks today, compared to with advisory bicycle lanes.In addition to the change in striping and paint for more visible demarcation, traffic calming strategies could be investigated to help enforce a lower speed limit. 



Second Avenue

Presenter
Presentation Notes
Here are the additional signs and striping the are included with an advisory lane being tested in Burlington, Vermont.  Before we move on, any questions/comments?



Second Ave.: Bicycle Boulevard

Speed Limit 25mph Low
85th Percentile 
Speed

29mph (Eastbound)
25mph (Westbound)*

Maximum 
Speed

70mph (Eastbound)
68mph (Westbound)*

Daily Vehicles 1,000 – 1,200 in 
either direction Low

Width 38 – 54 feet Changes
Land Use Residential/Institutional

Garwood P.D. – Mobile Trailer Data
* With speed feedback

Presenter
Presentation Notes
Adding on to these changes, we propose Bicycle Boulevard treatments on Second Ave that prioritize bicycles and pedestrians. As mentioned earlier, this is done by lowering speed limits, and installing traffic calming measures that discourage cut-through traffic. Note that these treatments can also be applied to similar streets, including Spruce Ave, Fourth Ave and Pine Ave. A bicycle boulevard can be a very cost effective way to improve bicycling conditions. This will improve safety for bicyclists and connectivity to the Lincoln Public School, Hartman park and St. Anne’s Convent and Church.



Second Ave.: Bicycle Boulevard

Presenter
Presentation Notes
The specific tools we propose would be…A 20mph speed limitEnhanced signage and pavement markingsChicanes/NeckdownsMini traffic circles at intersections And speed humps and raised crosswalks if speeding remains a concern 



Second Ave.: Bicycle Boulevard

Presenter
Presentation Notes
These are examples of what a Chicane/Neckdown could look like.These photos are of a recent project in Morristown, on a residential street where speeding was an issue, and the city created pinchpoints to slow drivers.Chicanes and Neckdowns can also deter parking in prohibited areas, and increasing the visibility at crossings.Note that it is possible to install them at a very low cost to test their effectiveness using paint and bollards. Eventually, they can then be converted to a permanent design, that adds greenery to the neighborhood.



Second Ave.: Bicycle Boulevard

Existing Design Proposed Design

Presenter
Presentation Notes
(animated)Here is an example of how a Neckdown in front of St. Anne’s Convent and Church of St. Anne, between Walnut St and Cedar St could look like.Currently, parking is not allowed for 50 feet on both the sides here. (click) In future, if speeding among a few drivers remains a concern, the crosswalks here could be converted to a raised crosswalk with a broader/flatter speed hump that is bicycle-friendly, as seen in this image from Bellevue, Washington where they are labeled as speed “bumps.” These humps allow for little to no discomfort at speeds lower than 25 mph, and will only affect vehicles going at higher speeds. Additionally, they are designed with emergency vehicles in mind.Image - https://bellevuewa.gov/sites/default/files/media/pdf_document/Guidebook_Web.pdfExtra Notes: The City uses a 12-foot-wide hump, 3inches high at the center.  



Second Ave.: Bicycle Boulevard

Existing Design Proposed Design

Presenter
Presentation Notes
(animated)Here is an example of how a Neckdown in front of St. Anne’s Convent and Church of St. Anne, between Walnut St and Cedar St could look like.Currently, parking is not allowed for 50 feet on both the sides here. (click) In future, if speeding among a few drivers remains a concern, the crosswalks here could be converted to a raised crosswalk with a broader/flatter speed hump that is bicycle-friendly, as seen in this image from Bellevue, Washington where they are labeled as speed “bumps.” These humps allow for little to no discomfort at speeds lower than 25 mph, and will only affect vehicles going at higher speeds. Additionally, they are designed with emergency vehicles in mind.Image - https://bellevuewa.gov/sites/default/files/media/pdf_document/Guidebook_Web.pdfExtra Notes: The City uses a 12-foot-wide hump, 3inches high at the center.  



https://goo.gl/maps/RhF4nzUPdwzQnidd7 https://goo.gl/maps/xcjuL8PaK1wzdqUQ6

Second Ave.: Bicycle Boulevard

Presenter
Presentation Notes
These are examples of what the mini traffic circles could look like.It is possible to install these traffic circles at a very low cost to test their effectiveness, as seen here in Denver on the left. Eventually, they can then be converted to a permanent circle, that adds greenery to the neighborhood, as seen in Seattle, where they are very commonWe will look at implementation examples for the Mini Roundabout later in the presentation.Extra Notes:Denver diameter of the circle is 18, Seattle is 17.5. Both fit in Manville. If they like the idea, we can show a plan view in the report with the diameter.



Second Ave.: Bicycle Boulevard

Presenter
Presentation Notes
Another alternative that we can recommend here, is to turn the road between Cedar St and Oak St to one way in the opposite direction as shown. This alternative will use traffic diverters, which are a great way to restrict a roadway to local traffic and bicycles.We can also recommend further analysis of this alternative in the report.



Second Avenue

Questions/Comments 
Time

Presenter
Presentation Notes
Before we jump to the next Street, any questions/comments for Second Ave?



Spruce Avenue

Speed Limit 25mph Low
85th Percentile 
Speed 32mph (Eastbound)

% Speed 
Violations 78% (Eastbound)

Daily Vehicles 1,200 
(Eastbound) Low

Width 36 feet Moderate
Land Use Residential

• From Columbus Ave to Center St

* Garwood P.D. – Pole Mounted Signs Data

Presenter
Presentation Notes
Next, we move on to Spruce Ave, and will cover it in two parts. The first part is from Columbus Ave to Center St. It is 36 feet wide with residential uses on either side.Eastbound, the road see about 1,200 vehicle per day on an average and a 85th percentile speed of 32mph, which indicates that speeding is a concern for this section. We do not have detailed traffic information for its westbound side.Extra Notes:Traffic on Spruce Ave peaks in the morning and evening hours, with a minor peak in the afternoon. Vehicular speeds higher than 50mph on the road were observed at 8 AM, 7 – 8 PM, and 11 PM.



Spruce Avenue

Presenter
Presentation Notes
It has two lanes and parking and residential uses on either side.Image – 2018, 2019



Spruce Avenue

Existing Design

Presenter
Presentation Notes
(animated)This is how this section of the street looks like. It has two 11 feet lane with parking on both sides.(click) It does not have the width to accommodate dedicated bicycle lanes, and are proposed to have Sharrows on both sides.



Proposed Design

Spruce Avenue

Presenter
Presentation Notes
(animated)This is how this section of the street looks like. It has two 11 feet lane with parking on both sides.(click) It does not have the width to accommodate dedicated bicycle lanes, and are proposed to have Sharrows on both sides.



Spruce Avenue

• From Center St to Garwood Park
Speed Limit 25mph Low
85th Percentile 
Speed 32mph (Eastbound)

% Speed 
Violations 78% (Eastbound)

Daily Vehicles 1,200 
(Eastbound) Low

Width 34 feet Moderate
Land Use Residential

* Garwood P.D. – Pole Mounted Signs Data

Presenter
Presentation Notes
The second part of Spruce Ave is from Center St to the Garwood Park.It is 2 feet narrower than the first part, and is mostly residential with a Church on one side, and Garwood Park at the end.



Spruce Avenue

Presenter
Presentation Notes
It also has two lanes and parking on either side, except for a few feet in front of Garwood Church.Image – 2019



Spruce Avenue

Existing Design

Presenter
Presentation Notes
(animated)This is how this section of the street looks like. It has two 10 feet lane with parking on both sides.(click) Similar to the first part, it does not have space for a dedicated bicycle lane and will include Sharrows on both sides.



Proposed Design

Spruce Avenue

Presenter
Presentation Notes
(animated)This is how this section of the street looks like. It has two 10 feet lane with parking on both sides.(click) Similar to the first part, it does not have space for a dedicated bicycle lane and will include Sharrows on both sides.



Spruce Ave.: Bicycle Boulevard

Speed Limit 25mph Low
85th Percentile 
Speed 32mph (Eastbound)

% Speed 
Violations 78% (Eastbound)

Daily Vehicles 1,200 
(Eastbound) Low

Width 34 – 36 feet Moderate
Land Use Residential

* Garwood P.D. – Pole Mounted Signs Data

Presenter
Presentation Notes
Similar to Second Avenue, we recommend Bicycle Boulevard Treatments on Spruce Ave, to reduce vehicular speeds and prioritize bicycles and pedestrians, especially due to cut through traffic.As previously mentioned, this will include - Lowered speed limitsEnhanced signage and pavement markingsChicanes/NeckdownsMini traffic circles at intersections Potentially speed humps and raised crosswalks if speeding remains a concern



Spruce Ave.: Bicycle Boulevard

https://goo.gl/maps/RhF4nzUPdwzQnidd7 https://goo.gl/maps/xcjuL8PaK1wzdqUQ6

Presenter
Presentation Notes
Let’s look into a simple illustration of a mini traffic circle treatment, but before we do that, here is a quick reminder on what it looks like.Recall that it is possible to install these traffic circles as a temporary measure at a very low cost to test their effectiveness.



Spruce Ave.: Bicycle Boulevard

Existing Design Proposed Design

Presenter
Presentation Notes
We propose a Mini-Roundabout treatment on Spruce Ave at Center Street.FHWA’s Lessons on traffic calming indicate that Mini Roundabouts are safer than two-way and four-way stop sign, and signalized intersections. They reduce the number of conflict points at intersections and reduce vehicular speeds.This design also includes curb extensions and tighter turn radii to further reduce vehicular speeds and increase bicyclists and pedestrians safety and visibility.



Spruce Ave.: Bicycle Boulevard

Presenter
Presentation Notes
We also propose these intersection treatments – curb extensions and tighter turn radii – at other intersections on Spruce Ave. As mentioned, they will reduce vehicle speeds, decrease crossing distances, limit illegal parking, and improve visibility. They can be properly designed to accommodate buses where appropriate, and paired with raised crosswalks to further effectively reduce speeds.As shown in the two pictures on the bottom, there could be a variety of ways to extend sidewalks at crosswalks, high cost as well as low cost.



Spruce Avenue

Questions/Comments 
Time

Presenter
Presentation Notes
Before we look at the last few recommendations, any questions/comments for Spruce Ave?



Fourth Ave.: Bicycle Boulevard

Speed Limit 25mph Low
85th Percentile 
Speed

30mph (Eastbound)
28mph (Westbound)

Maximum 
Speed

61mph (Eastbound)
100mph (Westbound)

Daily Vehicles 2,100 – 2,270 in 
either direction Moderate

Width 34, 31 – 32, 34  
feet Moderate

Land Use Residential

* Garwood P.D. – Pole Mounted Signs Data
* Garwood P.D. – Mobile Trailer Data with speed feedback

Presenter
Presentation Notes
Lastly, we will cover Fourth Ave, which is cut into two parts at Brookside Place.Similar to the last section of Spruce Ave, Fourth Ave is 34’ wide for the most part, and narrows down to 31 – 32 feet between Walnut St and Brookside Place.Its western part sees an average daily traffic of about 2,100 to 2,300 in either direction, and the 85th percentile speed here is 28 and 30mph. Although drivers went up to a 100mph on its westbound side. We will not talk about its street profiles and bicycle boulevard treatments, as they are the same as what we have covered so far in the presentation.



Second Ave.: Bicycle Boulevard

Presenter
Presentation Notes
But we will look into a simple illustration of a raised crosswalk/speed hump treatment.Before we do that, here is a quick reminder slide on raised crosswalks and speed humps.This treatment is particularly effective for reducing vehicular speeds. Recall that they can be designed to be flatter, bicycle-friendly, and comfortable for emergency vehicles. These designs will cause discomfort to vehicles driving at higher speeds only, with little to no effect at speeds lower than 25 mph.Image - https://bellevuewa.gov/sites/default/files/media/pdf_document/Guidebook_Web.pdfExtra Notes: The City uses a 12-foot-wide hump, 3inches high at the center.  



Fourth  Ave

Fourth Ave.: Bicycle Boulevard

Existing Design

Proposed Design
Fourth  Ave

Entrance to the 
New Development

Presenter
Presentation Notes
We recommend a raised crosswalk treatment on Fourth Ave at Walnut St. This is how it could look like, coupled with sidewalk extensions and tighter curb radii.This will reduce vehicular speeds as vehicles pass through the intersection, or left/right turn to enter into the new development, or Walnut Street, increasing safety for bicycles and pedestrians.



Garwood Bicycle Network Plan
August 10, 2020

Complete Streets Technical Assistance Program

North Jersey Transportation Planning Authority

Send additional comments and suggestions to: 
heaslya@tcnj.edu

Comments due by August 25, 2020

Presenter
Presentation Notes
^^Questions^^We are out of time. If you have additional feedback, we would be happy to hear it. Please email any additional comments and suggestions to Anne Heasley at heaslya@tcnj.edu Thank you for your time. We will take everything we heard and incorporate them into the final report and plan. The plan will feature recommendations and also information on how to implement these projects. Once Garwood receives the final plan, they can begin implementation and/or seek additional funding as needed. 

mailto:heaslya@tcnj.edu
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