








































 

           

         

                 

                 

 
           

 
                                  
        

 
                     

 
                                   
                                   
                

 
         

 
        

         

      

         

         

     

 
                               
                             
                               
                                   

                           
                             

                        

Table 3‐5 Sample Delta Settings Table 

Change in Traffic Density (∆TD) 
TDt 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 
29 .50 .75 1.00 1.25 1.50 2.00 2.25 2.50 2.75 2.75 3.00 3.50 4.00 4.50 5.00 5.50 5.50 5.50 

Step 5: Calculate the new toll. 

Recall that the toll was originally $3.00. Under the adjusted traffic volume, the new toll will be 
$4.00 ($3.00 + $1.00). 

Step 6: Check the new toll against the min and max. 

The current traffic density, 29, falls within the range for LOS D (see Table 3‐2). The minimum toll 
under LOS D is $4.00, and the maximum toll is $10.50. Since the calculated toll of $4.00 falls 
within the minimum and maximum, $4.00 is applied. 

Step 7: Summarize the results. 

Table 3‐6 Sample Results 

Measure With TDM Without TDM 
Volume 350 398 
Traffic Density (vpmpl) 26 29 
Level of Service D D 
Toll $3.00 $4.00 

In this example, there was an increase in volume and density in the hypothetical scenario with 
the TDM activities and toll exemptions removed. This caused an increase in the toll amount. 
The LOS remained the same because the increase in volume was not large enough to degrade 
to the next LOS level. The sample data shown above is only for one, 15‐minute segment in the 
morning peak period in the southbound direction. Furthermore it was only performed for the 
express lanes. These same steps will be repeated for each 15‐minute segment of the morning 
and afternoon peak periods for both the express and general purpose lanes. 
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Chapter 4 Findings 

The analysis compared three days of actual traffic and toll data from April 8‐10, 2014 to 
simulated traffic and toll data under a hypothetical scenario where there were no express bus 
service or toll exemptions. The data was aggregated into 15‐minute increments by peak period 
and peak direction. The analysis included data from 6:00 to 9:00 a.m. southbound and 4:00 to 
7:00 p.m. northbound. The summary tables of the research findings are provided below while 
the full data tables are located in Appendix F. 

Table 4‐1 compares the percentage of time the express lanes were at a given LOS under the 
two scenarios. The columns marked “w/TDM” represent actual traffic conditions from April 8‐
10. The columns marked “w/o TDM” represent the hypothetical scenario. What Table 4‐1 
shows is that there was a mild degree of LOS degradation in the southbound direction. Under 
the hypothetical scenario with all TDM activities and toll exemptions removed, the express 
lanes operated at LOS B 5 percent less of the time and at LOS C 9 percent more of the time. The 
average toll was $0.41 higher. In the northbound direction, there was surprisingly a slight 
improvement in the LOS. Under the hypothetical scenario, the express lanes operated 3 percent 
more of the time at LOS C and 3 percent less of the time at LOS D. The average toll would have 
been $0.19 lower. The reason for this will be explained in a moment. 

Table 4‐1 Express Lane LOS with and without TDM 

Southbound Express 
(a.m.) 

Northbound Express 
(p.m.) 

LOS w/TDM w/o TDM w/TDM w/o TDM 

A 8% 8% 0% 0% 

B 11% 6% 6% 6% 

C 47% 56% 44% 47% 

D 33% 31% 47% 44% 

E 0% 0% 3% 3% 

F 0% 0% 0% 0% 

Avg Toll $2.77 $3.18 $4.27 $4.08 
Note: The percentages are the percentage of time the express lanes operated at that LOS during the 3‐day analysis 
period from 6:00 to 9:00 a.m. (southbound) and 4:00 to 7:00 p.m. (northbound). See Appendix F 

The analysis also looked at changes in traffic density and volumes. Because each LOS covers a 
range of traffic densities as shown in Table 4‐2, it is possible for traffic densities to increase 
without crossing an LOS threshold. Such increases still represent a degradation of traffic flow 
because as traffic density increases, it becomes more difficult to change lanes. 
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The findings turn next to the general purpose lanes. Here the impacts were more severe. 

13% 

64% 

0% 

21% 

2% 

HOV 3+ 

ILEV 

Motorcycle 

Registered Buses 

Vanpools 

Figure 4‐1 Breakdown of Toll Exempt Transactions 

Source: 95 Express Monthly Operations Report – April 2014 
www.sunguide.info/index.php 

Table 4‐4 compares the percentage of time the general purpose lanes were at a given LOS 
under the two scenarios. In the hypothetical scenario with all TDM activities and toll 
exemptions removed, the general purpose lanes operated at LOS F 22 percent more of time in 
the southbound direction and 8 percent more of the time in the northbound direction. 

13% 

64% 

0% 

21% 

2% 

HOV 3+ 

ILEV 

Motorcycle 

Registered Buses 

Vanpools 

Figure 4‐1 Breakdown of Toll Exempt Transactions 

Source: 95 Express Monthly Operations Report – April 2014 
www.sunguide.info/index.php 
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Table 4‐4 General Purpose Lane LOS with and without TDM 

Southbound GP 
(a.m.) 

Northbound GP 
(p.m.) 

LOS w/TDM w/o TDM w/TDM w/o TDM 

A 0% 0% 0% 0% 

B 0% 0% 0% 0% 

C 8% 8% 3% 3% 

D 28% 19% 17% 14% 

E 47% 33% 39% 33% 

F 17% 39% 42% 50% 

As shown in Table 4‐5, traffic densities in the general purpose lanes under the hypothetical 
scenario increased 100 percent of the time in the southbound direction and 94 percent of the 
time in the northbound direction. In the northbound direction, there were only two instances in 
all of the 15‐minute periods that were analyzed where the traffic density remained the same. In 
all of the others, the traffic density increased. 

Table 4‐5 Change in Density and Volume on I‐95 General Purpose Lanes 

Southbound General 
Purpose 
(a.m.) 

Northbound General 
Purpose 
(p.m.) 

Density Volume Density Volume 
Equal 0% 0% 6% 0% 
Better 0% 0% 0% 0% 
Worse 100% 100% 94% 100% 
Total 100% 100% 100% 100% 
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Chapter 5 Conclusions 

The conclusion of this research is that TDM activities do in fact provide a benefit, albeit a minor 
one, to other commuters in the I‐95 Express Lanes in the form of better LOS and lower tolls. 
They provide a greater benefit to commuters in the general purpose lanes, who would 
otherwise suffer from even worse traffic congestion. An unanticipated finding from the 
research was the important role that ILEV vehicles in the express lanes play in the reducing 
traffic congestion in the general purpose lanes. This leads to a policy dilemma. As pointed out 
by Robert Poole from the Reason Foundation, toll exemptions of any kind (1) reduce the power 
of variable pricing to eliminate congestion in the HOT lane, and (2) reduce the revenue needed 
to expand from just individual priced lanes to whole networks of lanes (Poole, 2014). On the 
one hand, the toll exemption for ILEVs is keeping these cars out of the general purpose lanes. 
On the other hand, as ILEVs grow in popularity and number on the roadways, they will 
undermine the power of variable pricing in the express lanes. The Florida Legislature has 
decided to sunset the toll exemption for ILEVs. So this may not be an issue for Florida. However, 
this research finding is worth pointing out to other states that have toll exemptions for ILEVs on 
their HOT lanes. 
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Appendix A Full Delta Settings Table 
Change in TD 

TD 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 
0 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 
1 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 
2 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 
3 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 
4 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 

0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 
6 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 
7 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 
8 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 
9 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 

0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 
11 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 
12 0.25 0.25 0.25 0.50 0.50 0.50 0.75 0.75 0.75 1.00 1.00 1.25 1.25 1.25 1.25 1.25 1.25 1.25 
13 0.25 0.25 0.25 0.50 0.50 0.50 0.75 0.75 0.75 1.00 1.00 1.25 1.25 1.25 1.25 1.25 1.25 1.25 
14 0.25 0.25 0.25 0.50 0.50 0.50 0.75 0.75 0.75 1.00 1.00 1.25 1.25 1.25 1.25 1.25 1.25 1.25 

0.25 0.25 0.50 0.50 0.50 0.50 0.75 0.75 0.75 1.00 1.00 1.25 1.25 1.25 1.25 1.25 1.25 1.25 
16 0.25 0.25 0.50 0.50 0.50 0.50 0.75 0.75 0.75 1.00 1.00 1.25 1.25 1.25 1.25 1.25 1.25 1.25 
17 0.25 0.25 0.50 0.75 1.00 1.25 1.25 1.25 1.25 1.25 1.25 1.25 1.25 1.25 1.25 1.25 1.25 1.25 
18 0.25 0.25 0.50 0.75 1.00 1.25 1.25 1.25 1.25 1.25 1.25 1.25 1.25 1.25 1.25 1.25 1.25 1.25 
19 0.25 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50 2.75 3.25 3.75 3.75 3.75 3.75 3.75 

0.25 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50 2.75 3.25 3.75 3.75 3.75 3.75 3.75 
21 0.25 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50 2.75 3.25 3.75 3.75 3.75 3.75 3.75 
22 0.25 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50 2.75 3.25 3.75 3.75 3.75 3.75 3.75 
23 0.25 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50 2.75 3.25 3.75 3.75 3.75 3.75 3.75 
24 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50 2.75 2.75 3.25 3.75 3.75 3.75 3.75 3.75 

0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50 2.75 3.00 3.25 3.75 3.75 3.75 3.75 3.75 
26 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50 2.75 3.00 3.50 3.75 3.75 3.75 3.75 3.75 
27 0.25 0.75 1.00 1.25 1.50 2.00 2.25 2.25 2.50 2.75 3.00 3.50 4.00 4.50 5.00 5.50 5.50 5.50 
28 0.50 0.75 1.00 1.25 1.50 2.00 2.25 2.50 2.50 2.75 3.00 3.50 4.00 4.50 5.00 5.50 5.50 5.50 
29 0.50 0.75 1.00 1.25 1.50 2.00 2.25 2.50 2.75 2.75 3.00 3.50 4.00 4.50 5.00 5.50 5.50 5.50 

0.50 0.75 1.00 1.25 1.50 2.00 2.25 2.50 2.75 3.00 3.00 3.50 4.00 4.50 5.00 5.50 5.50 5.50 
31 0.50 0.75 1.00 1.25 1.50 2.00 2.25 2.50 2.75 3.00 3.25 3.50 4.00 4.50 5.00 5.50 5.50 5.50 
32 0.50 0.75 1.00 1.25 1.50 2.00 2.25 2.50 2.75 3.00 3.25 3.50 4.00 4.50 5.00 5.50 5.50 5.50 

20 




 

     

           

           

           

           

           

           

           

           

           

           

           

           

           

           

           

           

           

           

           

           

           

           

           

           

           

           

           

           

           

Change in TD 
TD 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 
33 0.50 0.75 1.00 1.25 1.50 2.00 2.25 2.50 2.75 3.00 3.25 3.50 4.00 4.50 5.00 5.50 5.50 5.50 
34 0.50 0.75 1.00 1.25 1.50 2.00 2.25 2.50 2.75 3.00 3.25 3.50 4.00 4.50 5.00 5.50 5.50 5.50 
35 0.50 0.75 1.00 1.25 1.50 2.00 2.25 2.50 2.75 3.00 3.25 3.50 4.00 4.50 5.00 5.50 5.50 5.50 
36 0.50 0.75 1.00 1.25 1.50 2.00 2.50 3.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 
37 0.50 0.75 1.00 1.25 1.50 2.00 2.50 3.00 3.50 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 
38 0.50 0.75 1.00 1.25 1.50 2.00 2.50 3.00 3.25 3.50 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 
39 0.50 0.75 1.00 1.25 1.50 2.00 2.50 3.00 3.25 3.50 3.75 4.00 4.00 4.00 4.00 4.00 4.00 4.00 
40 0.50 0.75 1.00 1.25 1.50 2.00 2.50 3.00 3.25 3.50 3.50 3.75 4.00 4.00 4.00 4.00 4.00 4.00 
41 0.50 0.75 1.00 1.25 1.50 2.00 2.50 3.00 3.25 3.50 3.50 3.50 3.75 4.00 4.00 4.00 4.00 4.00 
42 0.50 0.75 1.00 1.25 1.50 2.00 2.50 3.00 3.25 3.50 3.50 3.50 3.50 3.75 4.00 4.00 4.00 4.00 
43 0.50 0.75 1.00 1.25 1.50 2.00 2.50 3.00 3.25 3.50 3.50 3.50 3.50 3.50 3.75 4.00 4.00 4.00 
44 0.50 0.75 1.00 1.25 1.50 2.00 2.50 3.00 3.25 3.50 3.50 3.50 3.50 3.50 3.50 3.75 4.00 4.00 
45 0.50 0.75 1.00 1.25 1.50 2.00 2.50 3.00 3.25 3.50 3.50 3.50 3.50 3.50 3.50 3.50 3.75 4.00 
46 0.50 1.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 
47 0.50 1.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 
48 0.50 1.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 
49 0.50 1.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 
50 0.50 1.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 
51 0.50 1.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 
52 0.50 1.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 
53 0.50 1.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 
54 0.50 1.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 
55 0.50 1.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 
56 0.50 1.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 
57 0.50 1.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 
58 0.50 1.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 
59 0.50 1.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 
60 0.50 1.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 
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Traffic Count Data 

Florida's Turnpike Enterprise 
Daily Traffic Counts Report 
(109620) I-95 NW 144th St 
For 15 Minute Intervals 

Facility 
ID 

Plaza Traffic Group Name Period From Period To Traffic Count 

109620 95 Express South (NW 144th St) Apr 8, 2014 6:00:00 AM Apr 8, 2014 6:14:59 AM 362 

109620 95 Express South (NW 144th St) Apr 8, 2014 6:15:00 AM Apr 8, 2014 6:29:59 AM 628 

109620 95 Express South (NW 144th St) Apr 8, 2014 6:30:00 AM Apr 8, 2014 6:44:59 AM 775 

109620 95 Express South (NW 144th St) Apr 8, 2014 6:45:00 AM Apr 8, 2014 6:59:59 AM 805 

109620 95 Express South (NW 144th St) Apr 8, 2014 7:00:00 AM Apr 8, 2014 7:14:59 AM 534 

109620 95 Express South (NW 144th St) Apr 8, 2014 7:15:00 AM Apr 8, 2014 7:29:59 AM 700 

109620 95 Express South (NW 144th St) Apr 8, 2014 7:30:00 AM Apr 8, 2014 7:44:59 AM 891 

109620 95 Express South (NW 144th St) Apr 8, 2014 7:45:00 AM Apr 8, 2014 7:59:59 AM 933 

109620 95 Express South (NW 144th St) Apr 8, 2014 8:00:00 AM Apr 8, 2014 8:14:59 AM 985 

109620 95 Express South (NW 144th St) Apr 8, 2014 8:15:00 AM Apr 8, 2014 8:29:59 AM 926 

109620 95 Express South (NW 144th St) Apr 8, 2014 8:30:00 AM Apr 8, 2014 8:44:59 AM 988 

109620 95 Express South (NW 144th St) Apr 8, 2014 8:45:00 AM Apr 8, 2014 8:59:59 AM 877 

109620 95 Express South (NW 144th St) Apr 8, 2014 9:00:00 AM Apr 8, 2014 9:14:59 AM 664 

109620 95 Express South (NW 144th St) Apr 8, 2014 9:15:00 AM Apr 8, 2014 9:29:59 AM 702 

109620 95 Express South (NW 144th St) Apr 8, 2014 9:30:00 AM Apr 8, 2014 9:44:59 AM 693 

109620 95 Express South (NW 144th St) Apr 8, 2014 9:45:00 AM Apr 8, 2014 9:59:59 AM 592 
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Southbound Express 

9‐Apr 8:46 ‐ 9:00 am 54 352 

With TDM 

26 C

 ‐

54 

Without TDM 

368 27 D $4.00 
Difference 

Worse Worse Worse 
10‐Apr 6:00 ‐ 6:15 am 61 153 10 A $0.50 61 175 11 A $0.75 Equal Worse Worse 
10‐Apr 6:16 ‐ 6:30 am 60 252 16 B $0.50 60 277 18 B $0.75 Equal Worse Worse 
10‐Apr 6:31 ‐ 6:45 am 59 349 23 C $1.50 59 355 24 C $1.75 Equal Worse Worse 
10‐Apr 6:46 ‐ 7:00 am 59 336 22 C $3.00 59 361 24 C $3.50 Equal Worse Worse 
10‐Apr 7:01 ‐ 7:15 am 58 348 23 C $0.00 58 367 25 C $1.50 Equal Worse Worse 
10‐Apr 7:16 ‐ 7:30 am 50 275 21 C $0.00 50 328 26 C $1.50 Equal Worse Worse 
10‐Apr 7:31 ‐ 7:45 am 52 377 29 D $3.00 52 381 29 D $4.00 Equal Equal Worse 
10‐Apr 7:46 ‐ 8:00 am 57 392 27 D $4.25 57 380 26 C $4.00 Better Better Better 
10‐Apr 8:01 ‐ 8:15 am 63 408 25 C $4.25 63 398 25 C $4.25 Equal Equal Better 
10‐Apr 8:16 ‐ 8:30 am 64 418 26 C $4.00 64 401 25 C $3.75 Equal Better Better 
10‐Apr 8:31 ‐ 8:45 am 64 391 24 C $3.75 64 379 23 C $3.50 Equal Better Better 
10‐Apr 8:46 ‐ 9:00 am 57 378 26 C $3.75 57 373 26 C $3.75 Equal Equal Better 

Average Toll w/ TDM $2.77 Average Toll w/o TDM $3.18 
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Northbound Express 

With TDM Without TDM Difference 

Date Time Period Speed 
Volume 
(per 
Lane) 

Traffic 
Density 

LOS Toll Speed 
Volume 
(per Lane) 

Traffic 
Density 

LOS Toll 
LOS 

Change 

Traffic 
Density 
Change 

Volume 
Change 

8‐Apr 4:01 ‐ 4:15 pm 60 367 24 C $2.50 60 365 24 C $2.50 Equal Equal Better 
8‐Apr 4:16 ‐ 4:30 pm 63 370 23 C $2.50 63 378 24 C $2.75 Equal Worse Worse 
8‐Apr 4:31 ‐ 4:45 pm 61 361 23 C $2.75 61 369 24 C $3.00 Equal Worse Worse 
8‐Apr 4:46 ‐ 5:00 pm 59 368 24 C $2.50 59 376 25 C $2.75 Equal Worse Worse 
8‐Apr 5:01 ‐ 5:15 pm 51 367 28 D $2.75 51 362 28 D $4.00 Equal Equal Better 
8‐Apr 5:16 ‐ 5:30 pm 39 318 32 D $4.00 39 323 33 D $4.50 Equal Worse Worse 
8‐Apr 5:31 ‐ 5:45 pm 30 279 37 E $8.50 30 275 36 E $8.50 Equal Better Better 
8‐Apr 5:46 ‐ 6:00 pm 37 301 32 D $10.50 37 299 32 D $10.50 Equal Equal Better 
8‐Apr 6:01 ‐ 6:15 pm 48 301 25 C $9.50 48 289 24 C $4.25 Equal Better Better 
8‐Apr 6:16 ‐ 6:30 pm 49 276 22 C $4.00 49 276 22 C $4.00 Equal Equal Equal 
8‐Apr 6:31 ‐ 6:45 pm 55 324 23 C $3.00 55 313 22 C $2.75 Equal Better Better 
8‐Apr 6:46 ‐ 7:00 pm 62 327 21 C $2.50 62 322 20 C $2.25 Equal Better Better 
9‐Apr 4:01 ‐ 4:15 pm 60 423 28 D $3.00 60 422 28 D $4.00 Equal Equal Better 
9‐Apr 4:16 ‐ 4:30 pm 61 418 27 D $4.00 60 426 28 D $4.50 Equal Worse Worse 
9‐Apr 4:31 ‐ 4:45 pm 60 394 26 C $3.75 60 404 26 C $3.75 Equal Equal Worse 
9‐Apr 4:46 ‐ 5:00 pm 57 433 30 D $3.75 57 443 31 D $4.25 Equal Worse Worse 
9‐Apr 5:01 ‐ 5:15 pm 52 394 30 D $4.50 52 396 30 D $4.50 Equal Equal Worse 
9‐Apr 5:16 ‐ 5:30 pm 47 385 32 D $5.50 47 393 33 D $6.00 Equal Worse Worse 
9‐Apr 5:31 ‐ 5:45 pm 50 334 26 C $8.50 50 335 26 C $4.25 Equal Equal Worse 
9‐Apr 5:46 ‐ 6:00 pm 56 317 22 C $0.00 56 327 23 C $1.50 Equal Worse Worse 
9‐Apr 6:01 ‐ 6:15 pm 51 244 19 C $0.00 51 247 19 C $1.50 Equal Equal Worse 
9‐Apr 6:16 ‐ 6:30 pm 47 227 19 C $0.00 47 240 20 C $1.50 Equal Worse Worse 
9‐Apr 6:31 ‐ 6:45 pm 56 377 27 D $4.25 56 372 26 C $4.00 Better Better Better 
9‐Apr 6:46 ‐ 7:00 pm 65 277 17 B $5.50 65 272 16 B $1.50 Equal Better Better 
10‐Apr 4:01 ‐ 4:15 pm 54 375 27 D $2.75 54 372 27 D $4.00 Equal Equal Better 
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Northbound Express 

With TDM Without TDM Difference 
10‐Apr 4:16 ‐ 4:30 pm 49 383 31 D $3.25 49 395 32 D $4.00 Equal Worse Worse 
10‐Apr 4:31 ‐ 4:45 pm 47 361 30 D $4.75 47 368 31 D $5.25 Equal Worse Worse 
10‐Apr 4:46 ‐ 5:00 pm 51 360 28 D $5.50 51 369 28 D $5.50 Equal Equal Worse 
10‐Apr 5:01 ‐ 5:15 pm 48 377 31 D $4.75 48 376 31 D $4.75 Equal Equal Better 
10‐Apr 5:16 ‐ 5:30 pm 44 359 32 D $5.75 44 363 33 D $6.25 Equal Worse Worse 
10‐Apr 5:31 ‐ 5:45 pm 40 349 35 D $5.75 40 347 34 D $5.25 Equal Better Better 
10‐Apr 5:46 ‐ 6:00 pm 49 352 28 D $8.50 49 347 28 D $8.50 Equal Equal Better 
10‐Apr 6:01 ‐ 6:15 pm 56 311 22 C $9.00 56 299 21 C $4.25 Equal Better Better 
10‐Apr 6:16 ‐ 6:30 pm 64 304 19 C $6.00 64 304 19 C $4.25 Equal Equal Equal 
10‐Apr 6:31 ‐ 6:45 pm 60 317 21 C $0.00 60 315 21 C $1.50 Equal Equal Better 
10‐Apr 6:46 ‐ 7:00 pm 63 246 15 B $0.00 63 252 16 B $0.50 Equal Worse Worse 

Average Toll w/ TDM $4.27 Average Toll w/o TDM $4.08 
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Southbound General Purpose 

With TDM Without TDM Difference 

Date Time Period Speed 
Volume 
(per lane) 

Traffic 
Density 

LOS Speed 
Volume 
(per lane) 

Traffic 
Density 

LOS 
LOS 

Change 

Traffic 
Density 
Change 

Volume 
Change 

8‐Apr 6:00 ‐ 6:15 am 58 308 21 C 58 339 23 C Equal Worse Worse 
8‐Apr 6:16 ‐ 6:30 am 56 398 28 D 56 432 31 D Equal Worse Worse 
8‐Apr 6:31 ‐ 6:45 am 50 435 34 D 50 459 36 E Worse Worse Worse 
8‐Apr 6:46 ‐ 7:00 am 45 427 37 E 45 462 41 E Equal Worse Worse 
8‐Apr 7:01 ‐ 7:15 am 39 397 40 E 39 434 44 E Equal Worse Worse 
8‐Apr 7:16 ‐ 7:30 am 31 331 42 E 31 393 50 F Worse Worse Worse 
8‐Apr 7:31 ‐ 7:45 am 26 313 47 F 26 349 53 F Equal Worse Worse 
8‐Apr 7:46 ‐ 8:00 am 29 343 47 F 29 372 51 F Equal Worse Worse 
8‐Apr 8:01 ‐ 8:15 am 29 343 47 F 29 373 52 F Equal Worse Worse 
8‐Apr 8:16 ‐ 8:30 am 28 323 45 E 28 348 49 F Worse Worse Worse 
8‐Apr 8:31 ‐ 8:45 am 31 330 42 E 31 349 45 E Equal Worse Worse 
8‐Apr 8:46 ‐ 9:00 am 33 348 42 E 33 369 45 E Equal Worse Worse 
9‐Apr 6:00 ‐ 6:15 am 59 306 20 C 59 336 22 C Equal Worse Worse 
9‐Apr 6:16 ‐ 6:30 am 57 415 29 D 57 446 31 D Equal Worse Worse 
9‐Apr 6:31 ‐ 6:45 am 52 435 33 D 52 460 35 D Equal Worse Worse 
9‐Apr 6:46 ‐ 7:00 am 35 343 39 E 35 386 44 E Equal Worse Worse 
9‐Apr 7:01 ‐ 7:15 am 30 316 42 E 30 357 48 F Worse Worse Worse 
9‐Apr 7:16 ‐ 7:30 am 31 345 44 E 31 407 52 F Worse Worse Worse 
9‐Apr 7:31 ‐ 7:45 am 32 379 47 F 32 415 51 F Equal Worse Worse 
9‐Apr 7:46 ‐ 8:00 am 30 346 45 E 30 374 49 F Worse Worse Worse 
9‐Apr 8:01 ‐ 8:15 am 28 323 45 E 28 356 50 F Worse Worse Worse 
9‐Apr 8:16 ‐ 8:30 am 28 335 48 F 28 356 51 F Equal Worse Worse 
9‐Apr 8:31 ‐ 8:45 am 30 352 47 F 30 365 48 F Equal Worse Worse 
9‐Apr 8:46 ‐ 9:00 am 32 353 44 E 32 368 46 F Worse Worse Worse 
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Southbound General Purpose 

With TDM Without TDM Difference 
10‐Apr 6:00 ‐ 6:15 am 54 281 20 C 54 309 23 C Equal Worse Worse 
10‐Apr 6:16 ‐ 6:30 am 51 377 29 D 51 409 31 D Equal Worse Worse 
10‐Apr 6:31 ‐ 6:45 am 46 402 34 D 46 426 36 E Worse Worse Worse 
10‐Apr 6:46 ‐ 7:00 am 44 394 36 E 44 437 40 E Equal Worse Worse 
10‐Apr 7:01 ‐ 7:15 am 40 374 37 E 40 410 41 E Equal Worse Worse 
10‐Apr 7:16 ‐ 7:30 am 36 362 39 E 36 419 46 F Worse Worse Worse 
10‐Apr 7:31 ‐ 7:45 am 35 351 40 E 35 379 43 E Equal Worse Worse 
10‐Apr 7:46 ‐ 8:00 am 36 337 37 E 36 368 40 E Equal Worse Worse 
10‐Apr 8:01 ‐ 8:15 am 42 338 32 D 42 370 35 D Equal Worse Worse 
10‐Apr 8:16 ‐ 8:30 am 40 352 35 D 40 373 37 E Worse Worse Worse 
10‐Apr 8:31 ‐ 8:45 am 40 334 33 D 40 352 35 D Equal Worse Worse 
10‐Apr 8:46 ‐ 9:00 am 44 331 30 D 44 355 32 D Equal Worse Worse 
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Northbound General Purpose 

With TDM Without TDM Difference 

Date Time Period Speed Volume 
Traffic 
Density 

LOS Speed Volume 
Traffic 
Density 

LOS 
LOS 

Change 

Traffic 
Density 
Change 

Volume 
Change 

8‐Apr 4:01 ‐ 4:15 pm 40 379 38 E 40 389 39 E Equal Worse Worse 
8‐Apr 4:16 ‐ 4:30 pm 40 392 39 E 40 429 42 E Equal Worse Worse 
8‐Apr 4:31 ‐ 4:45 pm 41 382 37 E 41 413 40 E Equal Worse Worse 
8‐Apr 4:46 ‐ 5:00 pm 42 384 36 E 42 427 40 E Equal Worse Worse 
8‐Apr 5:01 ‐ 5:15 pm 40 373 37 E 40 408 40 E Equal Worse Worse 
8‐Apr 5:16 ‐ 5:30 pm 33 352 43 E 33 398 48 F Worse Worse Worse 
8‐Apr 5:31 ‐ 5:45 pm 25 305 48 F 25 324 51 F Equal Worse Worse 
8‐Apr 5:46 ‐ 6:00 pm 24 314 52 F 24 338 56 F Equal Worse Worse 
8‐Apr 6:01 ‐ 6:15 pm 24 335 55 F 24 347 57 F Equal Worse Worse 
8‐Apr 6:16 ‐ 6:30 pm 20 273 55 F 20 295 60 F Equal Worse Worse 
8‐Apr 6:31 ‐ 6:45 pm 22 295 53 F 22 300 54 F Equal Worse Worse 
8‐Apr 6:46 ‐ 7:00 pm 32 377 47 F 32 391 48 F Equal Worse Worse 
9‐Apr 4:01 ‐ 4:15 pm 49 278 22 C 45 288 25 C Equal Worse Worse 
9‐Apr 4:16 ‐ 4:30 pm 46 349 30 D 46 390 33 D Equal Worse Worse 
9‐Apr 4:31 ‐ 4:45 pm 39 402 41 E 39 430 44 E Equal Worse Worse 
9‐Apr 4:46 ‐ 5:00 pm 38 355 36 E 38 396 41 E Equal Worse Worse 
9‐Apr 5:01 ‐ 5:15 pm 44 339 31 D 44 370 33 D Equal Worse Worse 
9‐Apr 5:16 ‐ 5:30 pm 42 369 35 D 42 411 39 E Worse Worse Worse 
9‐Apr 5:31 ‐ 5:45 pm 35 396 44 E 35 415 47 F Worse Worse Worse 
9‐Apr 5:46 ‐ 6:00 pm 32 389 48 F 32 403 50 F Equal Worse Worse 
9‐Apr 6:01 ‐ 6:15 pm 33 380 46 F 33 383 46 F Equal Equal Worse 
9‐Apr 6:16 ‐ 6:30 pm 39 393 40 E 39 412 42 E Equal Worse Worse 
9‐Apr 6:31 ‐ 6:45 pm 49 401 32 D 49 405 33 D Equal Worse Worse 
9‐Apr 6:46 ‐ 7:00 pm 54 369 27 D 53 383 28 D Equal Worse Worse 
10‐Apr 4:01 ‐ 4:15 pm 32 370 45 E 32 380 47 F Worse Worse Worse 
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Northbound General Purpose 

With TDM Without TDM Difference 
10‐Apr 4:16 ‐ 4:30 pm 31 370 48 F 31 411 53 F Equal Worse Worse 
10‐Apr 4:31 ‐ 4:45 pm 31 371 48 F 31 403 52 F Equal Worse Worse 
10‐Apr 4:46 ‐ 5:00 pm 31 373 47 F 31 411 52 F Equal Worse Worse 
10‐Apr 5:01 ‐ 5:15 pm 31 374 48 F 31 406 53 F Equal Worse Worse 
10‐Apr 5:16 ‐ 5:30 pm 29 369 50 F 29 408 55 F Equal Worse Worse 
10‐Apr 5:31 ‐ 5:45 pm 29 363 50 F 29 384 53 F Equal Worse Worse 
10‐Apr 5:46 ‐ 6:00 pm 31 371 48 F 31 393 51 F Equal Worse Worse 
10‐Apr 6:01 ‐ 6:15 pm 35 383 43 E 35 395 44 E Equal Worse Worse 
10‐Apr 6:16 ‐ 6:30 pm 38 380 40 E 38 407 43 E Equal Worse Worse 
10‐Apr 6:31 ‐ 6:45 pm 39 385 39 E 39 387 39 E Equal Equal Worse 
10‐Apr 6:46 ‐ 7:00 pm 48 389 32 D 48 398 33 D Equal Worse Worse 

40 




 

 
 

 

 

 

 
 

 

References 

Burris, M. (2009). Investigating the Impact of Tolls on High Occupancy Vehicle Lanes Using 
Managed Lanes. Transportation Research Record: Journal of the Transportation 
Research Board, No. 2099, 113-122. 

Cain, A., Van Nostrand, C., & Flynn, J. (2010). Impact of Miami, Florida, Urban Partnership 
Agreement Phase 1A on Transit User Perceptions of I-95 Express Bus Service. 
Transportation Research Record: Journal of the Transportation Research Board, No. 
2144, 44-51. 

Federal Highway Administration. (2008). A Compendium of Existing HOV Lane Facilities in the 
United States. Washington, D.C.: U.S. Department of Transportation Federal Highway 
Administration. 

Florida Department of Transportation. (2013). Commuting Trends in Florida. Tallahassee: 
Florida Department of Transportation. 

Goodin, G. (2009). The Role of Preferential Treatment for Carpools in Managed Lanes. Austin: 
Texas Transportation Institute. 

Goodin, G. (2013). Briefing Paper: Toward a Best Practice Model for Managed Lanes in Texas. 
College Station: Texas Transportation Institute. 

Munnich, L., & Buckeye, K. (1996). I-394 MnPass High Occupancy Toll Lanes: Planning and 
Operational Issues and Outcomes (Lessons Learned in Year 1). Transportation 
Research Record: Journal of the Transportation Research Board, No. 1996, 49-57. 

Pessaro, B., Turnbull, K., & Zimmerman, C. (2013). Impacts to Transit from Variably Priced 
Toll Lanes. Transportation Research Record: Journal of the Transportation Research 
Board, not yet published. 

Supernak, J., Brownstone, D., Golob, J., Kaschade, C., Kazimi, C., & Steffey, D. (2001). I-15 
Congestion Pricing Project Monitoring and Evaluation Services: Task 13 Phase II Year 
Three Overall Report. San Diego: San Diego State University Foundation. 

Swisher, M., Eisele, W., Ungemah, D., & Goodin, G. (2003). Life-Cycle Graphical 
Representation of Managed High-Occupancy Vehicle Lane Evolution. Transportation 
Research Record: Journal of the Transportation Research Board, No. 1856, 161-167. 

Turnbull, K. (2008). High Occupancy Toll Lanes and Public Transportation. Transportation 
Research Record: Journal of the Transportation Research Board, No. 2065, 36-40. 

Ungemah, D., Goodin, G., Dusza, C., & Burris, M. (2007). Examining Incentives and 
Preferential Treatment of Carpools on Managed Lane Facilities. Journal of Public 
Transportation, Vol. 10, No. 4, 151-169. 

41 




 

 

 

Winters, P., Labib, N., Rai, S., & Zhou, L. (2007). Impact of Employer-based Programs on 
Transit System Ridership and Transportation System Performance. Tampa: National 
Center for Transit Research. 

42 



	Chapter 1: Introduction
	Chapter 2: Literature Review
	Chapter 3: Methodology
	Chapter 4: Findings



