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Overview

 What was the impetus?
 Why was Bluetooth used?
 What did the data show?
 Where do we go now?



Why plan for transportation?Mission:
Providing a regional forum to 

coordinate, encourage, and promote a 
safe, efficient, affordable, and

integrated transportation system for all 
users in support of livable communities 

and economic competitiveness. 

Safe Efficient Affordable Integrated



Presenter
Presentation Notes
Manhattan City Limits are in Purple, US-24 corridor in Blue, in orange the alignment for a second river crossing that has been talked about. 



2012 Base Scenario

Presenter
Presentation Notes
The MPO developed it’s first model a few years ago with a base year of 2012, meaning it was calibrated to the traffic counts we had in 2012. US-24 is circled in blue. You can see the traffic counts along the roadway. 



2040 “Do Nothing” Scenario
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Presentation Notes
To project out to the year 2040, we populate the model with future land use, anticipated growth, and other information. This scenario is based on full build out of the future growth shown in the Comprehensive Plan, including the residential growth in PT Co and full build out of K-State and the North Campus Corridor. This scenario is showing what capacity and traffic volumes would be if we stopped investing in our transportation network after the projects planned through the year 2019. This shows that there would be substantial capacity issues along the US-24 corridor and around 36,500 vehicles a day on the corridor.



2040 Scenario 1 – Barnes Road

Presenter
Presentation Notes
The purpose of the model is to allow us to test different packages of projects to see impact on volumes, capacity, and the overall roadway network. At one point, there was discussion about the possibility of having a second Blue River crossing along a more northern alignment, around the Barnes Road area where there is currently a bridge. We modeled this project (please note that the alignment is only conceptual), shown as Project #21. The project was modeled as a two-lane rural expressway with a posted speed of 55 mph and limited access points.  Proceed to next page.



Scenario 1

2040 Scenario 1 – Barnes Road

Presenter
Presentation Notes
The northern crossing would carry at most around 10,000 vehicles a day (circled in orange), yet it doesn’t divert enough traffic off of US-24 to improve capacity (the Bluetooth helps to answer the question of “why”). Another item to note, at the time of the model, it was assumed that the second river crossing would tie back into US-24 at Flush Road based on a series of conversations with KDOT. This roadway takes approximately 6,500 vehicles off of US-24 prior to Lake Elbow Road. Given a lack of state funding and KDOT’s position that they are not looking to take on additional state designated lane miles, the second river crossing will likely be a local road, and not eligible for KDOT funding. To tie a second river crossing back into US-24 would be extremely costly.



2040 Scenario 2 – US-24 Expansion

Presenter
Presentation Notes
The second scenario we modeled included expanding US-24 to a six-lane facility and eliminating access points along the corridor. The posted speed modeled along this corridor would be 55mph, include a center median, and add left and right turn lanes to improve safety and traffic flow. This project is Project #31.



2040 Scenario 2 – US-24 Expansion

Presenter
Presentation Notes
Expanding the lane capacity of US-24 appears to increase the volumes along the corridor while also improving the level of service (LOS) or capacity to a D, which is acceptable for a expressway type of facility. Typically if we have arterials or higher that are a LOS C, we over built them. 



2040 Scenario 3 –
Marlatt/Junietta Alignment

Presenter
Presentation Notes
The last scenario modeled the second river crossing along the Marlatt/Junietta alignment, Project #22. This was modeled as a two-lane, rural expressway with a posted speed of 55mph. It would have limited access points, like with the first alignment. Again, the alignment is only conceptual. Note the severe capacity issues at the intersection of Marlatt and Tuttle Creek Blvd. in both Scenarios 1 and 3. In each situation, improvements to the intersection of Marlatt and Tuttle Creek Blvd. would need to occur. 



2040 Scenario 3 –
Marlatt/Junietta Alignment

Presenter
Presentation Notes
The model shows that a second river crossing alone will not alleviate the capacity issues along US-24. While the second river crossing roadway would carry approximately 13,500 vehicles a day (of which half come from the Flush Rd interchange), it still does not remove enough vehicles from US-24 to address the capacity issue. Again, the Bluetooth data was used to better understand drivers’ origins and destinations to shed light on why this is. For those of you that started adding up the total volume of vehicles travel across the Blue River in each Scenario, you will find that the “total” volume of vehicles is not constant. The model looks for ease of opportunity to travel and uses a gravity approach, like what we see with water. If we make a pipe bigger, more water will flow through it. Same with traffic modeling. However, even with giving people another roadway between PT Co and MHK, we still find that the preferred route of travel was along US-24. The next step was trying to determine why. 



Notes:

 New alignments had tie-ins with Flush Rd – this will 
likely not occur (note the ADT on this portion)

 ADTs along new alignments…higher due to delay 
and capacity constraints on US-24? 

 Need to model scenario with both US-24 expansion 
and second river crossing

Presenter
Presentation Notes
Before we start to discuss the Bluetooth data, it is important to note several items related to the model. Some of these have already been mentioned, but I was to reiterate. With both new river crossings, they tied back in to US-24 along Flush Road which diverted around 6,000 vehicles from US-24 back at this point. To make this a reality, KDOT would likely require a grade-separated interchange at this point (due to several fatalities at this intersection) and would cost in the $15 million dollar range (today’s dollars). The model is a gravity model and will divert traffic to the areas of least resistance. In the first and third scenarios, traffic delay and congestion was so sever along US-24 that the model diverted more traffic to other crossings because of the delay along the corridor. We did not model a scenario with a second river crossing and improvements to US-24 because we wanted to evaluate each of the improvements individually. It would be interesting to model a scenario with the expansion of US-24 and a second river crossing to determine the volumes on each roadway. If the delay along US-24 is reduced, it could possibly reduce the volumes along the second river crossing. If it doesn’t, then that would be good information to have as well. 



Summary of TDM Results

 Do nothing - Significant Capacity Issues along US-24
 Scenario 1 – Barnes Rd is not a viable solution
 Scenario 2 – Adding Capacity to US-24 is a solution
 Scenario 3 – Marlatt/Junietta alignment will not 

alleviate  capacity issues along US-24

 Take Away Point – a second river crossing alone to 
address capacity is not the solution

Presenter
Presentation Notes
From a capacity perspective, a second river crossing alone is not the solution. Based on the model, which was calibrated to achieve a 99% accuracy level with our base year, improvements along US-24 have to occur even if a second crossing is built. This isn’t to say a second crossing isn’t needed for emergency management purposes, but from a capacity perspective, it will not address congestion. 



Not good enough….

 Model is only a tool
 Forecasting isn’t a precise science
 Left with the question “Why did a second crossing 

not address the issue?”

Presenter
Presentation Notes
The model provided some pretty shocking results. I think almost everyone in a technical capacity thought that a second river crossing would alleviate capacity issues along US-24. The idea that is didn’t was a paradigm shift for a majority of us. It is recognized that the model is only one of the tools we use in transportation planning and it isn’t an exact science, but other data can be collected to either support or raise more questions on the model outputs. We were all left with the question, “Why did a second river crossing not solve the capacity issue along US-24?” After conversations with KDOT, it was suggested that an Origins and Destinations (O&D) study be conducted to better understand where people are coming from and going to. O&D studies in a traditional method are very expensive and collect very little data. The Wichita MPO conducted one five years ago along with a Household Survey. The total cost was $492,330.14 and they received 3,376 surveys. This entails taking a picture of people’s license plates along a roadway and mailing a survey and stopping people on the roadway and interviewing them on where they are coming from and where they are going. AirSage is a company in which you can purchase data from. They typically charge $10,000 a day for data and it uses cell towers to capture the traveling public. One of the issues with using AirSage in a community of our size it that it only shows people moving between zip codes, so it doesn’t provide specific roadways or destinations. Both of these methods are extremely expensive and provide only one-time data sources. 



Presenter
Presentation Notes
In 2013, the City of Manhattan deployed three Bluetooth devices along the Seth Child (K-113) corridor. This data provides travel time, delay, speed, and origins and destinations. It is real-time and is constantly collecting data. It was recommended that Bluetooth devices be used on the East side of town to collect this same information as it was related to the US-24 corridor. A partnership was created between the MPO, City of MHK, and PT County to organize this project. The MPO applied for competitive funding through KDOT to obtain 80% of the project cost. The County paid the 20% local match, and the City agreed to install and maintain the infrastructure. 



Presenter
Presentation Notes
10 Bluetooth devices and the supporting equipment were purchased and installed at the local circled in red. 



Bluetooth Reader Project

 Vantage Velocity System

 15 New Bluetooth Readers Deployed in Manhattan 
on the east side of Manhattan 

 Approximately $50,000 for 10 readers and 
supporting communication equipment

 Provides speed, delay, travel time, O&D

Presenter
Presentation Notes
The City was already using the Vantage Velocity System along the K-113 corridor, so compatible equipment was procured for the US-24 project. A total of 15 devices were deployed (5 of which the City purchased on their ow)The total cost for all of the devices and equipment was $50,000. KDOT was eager to fund the project due to the amount, type, and frequency of the data we could collect with this technology. 



Bluetooth Reader Project

 Traffic Cabinet Installation
 Rack or Shelf-Mount

 Communication Options
 Ethernet
 Cellular Modem
 Low Bandwidth Radio
 Others

 Antenna is integrated into Existing Cabinets
 Omni-Directional
 300 feet Radius

Presenter
Presentation Notes
The equipment is installed in a traffic cabinet at a signalized intersection.There are several ways for the Bluetooth data to be sent back to the Manhattan Traffic Operation Facility (MTOF)The Bluetooth reader is able to detect Bluetooth within a 300-foot radius.



Presenter
Presentation Notes
The white “smurf hat” is the Bluetooth reader.



Presenter
Presentation Notes
This diagram represents how the signal read from a Bluetooth device (whether a car, cell phone, tablet, etc) makes its way back to the MTOF were the data is stored.



Bluetooth Reader Initial Data Collection

 Data Collected 
 6 months of data
 5 days a week (M-F)  = 130 Days of Data
 24 hours per day capture
 1 hour travel time limit
 2% to 5% capture rate

 Summary of Data
 Table Format of O–D
 Flow Charts 
 5.189 Million matches over 6 month period

Presenter
Presentation Notes
We conducted a six-month study period. We only looked at data during the work week which provided 130 days worth of data. We captured information 24 hours a day on these days. The Bluetooth devices captured 2-5% of the vehicles. While this percentage may seem low, we were actually able to collect much more data than other methods of collecting O&D data. This will be further explained on the following slide.We placed a travel time limit of one-hour to better understand people’s true origins and destinations. Example: If I left my house in Timber Creek at 7:30am and passed through the Green Valley/US-24 intersection, headed to the Department of Ag building, would be allotted one-hour to reach the next Bluetooth devices (located at Heritage Square and US-24), which should only take a few minutes. Let’s say that on my way to the Department of Ag I stop at Menards and I am there for an hour and ten minutes. When I reenter the network, my origin will no longer be Green Valley Road, but Hayes and McCall once I travel through that intersection. The data from Green Valley Rd to US-24 and W. McCall is still logged, but now my trip starts over because I stopped for over an hour. At the end of the 6 months, we had nearly 5.2 million matches, meaning that we saw one unique ID at one other (if not more) Bluetooth intersection within that one-hour period. 



Wichita MPO’s Traditional O&D

 Household Travel Survey conducted in 2012
 $492,000 (Approx. $350,000-$400,000 for O&D)
 15 to 20 external stations
 Received 3,576 responses (less than 1% capture rate)
 $97.87/response

 Cost of a traditional O&D on US-24
 67,000 matches (Originating at GVR to 17th & FRB, TCB & 

McCall, and TCB & Kimball)
 $6.6 million to use traditional O&D to collect this amount of 

data

Presenter
Presentation Notes
Now, to discuss the cost effectiveness of this data. It is hard to compare apples to apples here, so I have broken the data down my responses/matches. If we went with a traditional O&D study like the Wichita MPO, KDOT estimated between $350K-$400K was spent on the O&D portion along (although the entire study was more). They received 3,576 responses which equates to $97.87 per response (using the more conservative $350,000 number). If we look at the matches originating at US-24 & Green Valley Road and the destinations at 17th & Fort Riley Blvd, Tuttle Creek Blvd & McCall, and Tuttle Creek Blvd and Kimball, we have a total of 67,000 matches just in those movements. To get those same numbers through a traditional origin and destination study, we would be looking at $6.6 million dollars. 



AirSage Data

 Costs about $10,000/day
 Uses cell towers to ping cell phone signals
 Data broken down by zip code

 US-24 Costs to use AirSage
 For 130 days worth of data, $1.3 million

Presenter
Presentation Notes
AirSage data is another source used to collect O&D information. They charge on average around $10,000 a day. If we wanted the same 130 days worth of data that the Bluetooth provided, we would be looking at $1.3 million. And, AirSage data only breaks cell phone data down my zip code, so it wouldn’t be beneficial in understanding various nodes that people pass by. 



Originate at Green Valley 
Road (West Bound) (2016)
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Presenter
Presentation Notes
To better understand this 5.2 million matches, we used traffic counts to explain how what the data showed. In this diagram, we are looking at the number of people that started at Green Valley Rd and US-24 and where we last picked up their Bluetooth ID. The number below the green dot at HER SQU (Heritage Square) is the westbound only traffic counts from KDOT’s 2016 Traffic Flow map. As we move farther west, you can see those numbers getting smaller, so we know people are exiting the system. What we were really interested in understanding is how many people are making it to the TCB KIM (Tuttle Creek Blv/Kimball) intersection and even farther north to Marlatt. Of those leaving Green Valley Rd/US-24, 21% of them are making it to TCB and Kimball. Of those, only 9% are making it further north to Marlatt. 



Presenter
Presentation Notes
Here is another way of looking at the data looking at the average if 100 vehicles left Green Valley. While 21% make it to TCB and Kimball, 12% of those are going to N. Manhattan and Kimball, Denison and Kimball, etc. Only 9% make it any farther north. Based on this, perhaps that is why the model shows very little traffic being diverted off of US-24 if the Barnes Road crossing were to be built. There isn’t much future growth anticipated up north along Tuttle Creek Blvd comparatively, so there is very little traffic being drawn up north. Wherever people are going now, and where people will want to go in the future (based on future land use maps in the Comprehensive Plan), the places people are trying to access have more direct routes by taking US-24 rather than going up to Barnes Road and then coming back south to their final destination. 



Originate at Green Valley 
Road (West Bound) (2040)
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Presenter
Presentation Notes
To better understand future traffic at these location, we used those same percentages from current travel behaviors and apply them to future traffic volumes that were provided by the model. Again, we are only looking at westbound traffic volumes. The reason why we didn’t use bi-directional traffic volumes is explained on the following page. 



Presenter
Presentation Notes
One interesting thing that we found is that the routes people use leaving Green Valley Rd (westbound) are not the same as those coming back to Green Valley Rd (eastbound). For example, of those originating at Green Valley Rd, we saw 21% at TCB and Kimball, however of those originating at TCB and Kimball, we only see 4% at Green Valley Rd within that hour time frame. Why? Perhaps it’s due to commuting patterns. A majority of the traffic in the mornings along US-24 is headed into Manhattan, and the reverse in the evenings. On the way to work, people likely take the same routes and don’t stop for more than an hour at any one place (because they need to get to work). However, at 5:01pm when people leave work, they may have errands to run, kids to take to activities, meetings to attend, etc. This can also vary day-to-day, so people’s evening commute back east is not the same at the am commute.



Next Steps

 Procure more Bluetooth devices
 Update the TDM
 Implement US-24 Corridor Plan
 Update Flint Hills Transportation Plan

Presenter
Presentation Notes
From an MPO perspective, our next steps are to continue to deploy more Bluetooth devices. KDOT is extremely impressed with the data we have been able to collect so far and is encouraging us to continue to implement this technology in other locations in Manhattan.The MPO will begin updating the Travel Demand Model again in a few months to prepare it for the update of the next long-range plan.Based on the data provided from the TDM and Bluetooth project, the US-24 Corridor cannot be neglected and we need to continue to implement the recommendations from this plan. We are in a unique position in that KDOT’s Corridor/Access Management Group has a small pot of dedicated funding to be used on corridors, like US-24. We should continue to make improvements to this thoroughfare because we know it will play a crucial role in our region’s transportation network.As for the second river crossing, that is a local decision to be made. The MPO’s role is to simply collect and provide data to allow decision-makers to make informed decisions. 





Induced Demand

Or, think about it in reverse- - Reduced Demand
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