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Chapter 1 

Introduction 

Under contract to the Maryland Transportation Authority (MDTA), CDM Smith conducted a new 

comprehensive traffic and revenue study for MD 200 / Intercounty Connector (ICC) operated by the 

MDTA.  The purpose of the study was to provide a new traffic and revenue forecast for the ICC which 

is now in its sixth year of operation.  The most recent Metropolitan Washington Council of 

Governments (MWCOG) regional travel demand model was utilized along with refined socioeconomic 

data and forecasts for the region and specifically for the primary market area of the ICC.  The model 

and forecast were benchmarked to current traffic and operating characteristics on the ICC and the 

surrounding roadway network.  The latest information on future roadway improvement assumptions 

was assembled and included in the model.  The calibrated and refined travel demand model was then 

utilized to develop traffic and revenue forecasts for the ICC through FY 2050.  This report summarizes 

the study effort, including historical traffic and revenue trends on the ICC, summaries of the traffic 

counts and travel speeds of the surrounding and competing facilities, historical and future 

socioeconomic forecasts, the modeling methodology, and the transaction and revenue forecast. 

1.1 Study Purpose 
The last comprehensive traffic and revenue study of the ICC was conducted by CDM Smith in 

November 2009.  The 2009 study updated the assumptions of the future land use forecasts, timing of 

roadway improvements, ICC opening dates, and other modeling inputs included in the original June 

2006 comprehensive study.  Since that time, the ICC has opened six tolled segments in three phases 

between I-370 and US 1.  Additional study efforts have been conducted for the MDTA by CDM Smith 

since 2009, such as providing traffic and revenue estimates based on different toll rates, surcharge 

amounts, opening dates, and more.  Although the efforts included changes to various assumptions 

regarding project schedules and toll rates, the forecasts relied upon the same socioeconomic and 

travel pattern assumptions included in the 2006 and 2009 studies, which are now outdated due to 

impact of the “great recession” and high unemployment levels that have remained years later. 

The purpose of this new comprehensive study is to provide a fully updated traffic and revenue 

forecast using the latest socioeconomic data, updated traffic count and travel time data, the latest 

regional motorist origin and destination points and travel pattern data, updated value of time 

estimates based on a new stated preference survey, and an updated regional weekday travel demand 

model incorporating the latest highway improvement program.  The study makes maximum use of all 

available data for the ICC, including historical traffic volume trend information by vehicle category and 

toll payment category.  The analysis also includes a general overview of economic trends, both 

nationally and within the region.  The “Base Case” traffic and revenue estimates that are presented in 

this document have been prepared using assumptions considered to reflect the most reasonable and 

likely conditions in the future.  The estimates of traffic and revenue for the ICC through FY 2050 have 

been developed at a level of detail suitable to be used by MDTA in support of bond financing, if 

desired. 
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1.2 ICC Description 
MDTA currently operates nine toll facilities across the State of Maryland.  The ICC opened to traffic in 

2011 as the eighth MDTA toll facility and the first all-electronic toll road in Maryland.  As shown in 

Figure 1-1, the ICC is an east-west limited access facility located in the Washington, D.C., / Baltimore, 

MD metropolitan area.  It connects I-370 in the Gaithersburg, MD area to I-95 and US 1 in Laurel, MD.  

The ICC is primarily three-lanes per direction with a posted speed limit of 60 MPH between I-370 and 

US 29 and 55 MPH between US 29 and US 1. 

Figure 1-2 illustrates the existing configuration of the ICC and indicates the location of interchanges 

and toll gantries.  The first segment of the ICC opened on February 23, 2011 and extended 5.65 miles 

from the end of I-370 at Shady Grove Road to MD 97 / Georgia Avenue.  The second segment of the 

ICC, between MD 97 / Georgia Avenue and I-95 was opened to traffic on November 22, 2011.  This 

segment represents the majority of the ICC, with a distance of 10.35 miles.  The final segment of the 

ICC opened on November 9, 2014 between I-95 and US 1, with a distance of 1.53 miles.  In total, the 

ICC extends 17.53 miles between I-370 and US 1.  There are currently six toll gantries per direction 

that cover movements between nine interchanges, as shown in Table 1-1. 

Tolls on the ICC are assessed based on the particular interchange-to-interchange movement, as shown 

in Table 1-2.  Tolls range from $0.40 to $3.86 for E-ZPass® customers depending on the length of the 

trip.  Higher tolls are assessed on weekdays during Peak Period hours (6:00 – 9:00 AM and 4:00 – 7:00 

PM) than during Overnight hours (11:00 PM – 5:00 AM) or Off-Peak Period hours (all other hours).  

On the weekends, tolls also differ between Overnight hours (11:00 PM – 5:00 AM) and Off-Peak Period 

hours (5:00 AM – 11:00 PM). 

Tolls are collected using an All-Electronic Toll (AET) system, through the use of an E-ZPass® 

transponder.  Instead of toll plazas, tolls are collected on the ICC using sensors and cameras mounted 

on overhead gantries.  For those customers without an E-ZPass® transponder, a video image of the 

customer’s license plate is taken and the customer is then mailed a bill.  In order to encourage E-

ZPass® usage and offset the additional processing costs associated with video tolling, toll rates for 

customers using video tolling are 50 percent more than for those using E-ZPass®, with a minimum 

difference of $1.00 and a maximum difference of $15.00.  Toll rates are greater for commercial 

vehicles based on the number of axles. 

1.3 Report Structure 
Chapter 2, Historical Traffic and Revenue Trends, provides a summary of the historical trends and 

variations of traffic and toll revenue on the ICC.  Included in this summary are historical regional 

traffic volumes, monthly ICC transactions and toll revenue, a balanced traffic profile and interchange-

to-interchange movements for the ICC, a summary of historical E-ZPass® market share, regional travel 

times and speeds and other relevant historical data. Traffic counts and travel speeds and times are 

also presented for other roadway facilities in the study area. 

Chapter 3, Stated Preference Survey, presents a summary of the stated preference survey conducted 

in the study corridor as part of this study.  A copy of the technical details of the survey, along with 

survey tabulations, is included in Appendix A. 
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Figure 1-1 
Regional Area Map  
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Chapter 4, Economic and Demographic Review, presents a summary of the independent 

economist’s review of the reasonableness of the socioeconomic and demographic forecasts used in the 

study.  It is noted that the full report of the independent economic consultant is included in Appendix 

B to this report; and 

Chapter 5, Model Development and Calibration, describes the development of the traffic forecast 

model, calibration results, and assumed roadway improvements. 

Chapter 6, Traffic and Revenue Forecast, describes the underlying basic assumptions used in the 

traffic and revenue forecasting, discusses an analysis of overall toll elasticity of the ICC users based on 

data since the July 1, 2015 toll reduction, and finally presents monthly and annual forecasts of traffic 

and toll revenue for the ICC. 











































































 

  3-1 
 
FINAL – January 2016 

Chapter 3 

Stated Preference Surveys 

In February and March 2015, Resource Systems Group, Inc. (RSG) conducted a stated preference 

survey for drivers who make trips that use, or could potentially use, the Intercounty Connector (ICC). 

The primary purpose of the survey was to determine the willingness of travelers to pay for travel time 

savings, or value of time (VOT), in the study region. CDM Smith incorporated the VOT estimates into 

the project travel demand model that was used to forecast traffic and toll revenue for the ICC.  

This chapter summarizes the results of the stated preference survey report.  A copy of the technical 

details of the survey, along with survey tabulations, is included in Appendix A. 

3.1 Survey Approach and Administration 
RSG designed a survey questionnaire for participating automobile travelers who recently made a trip 

in the region served by the ICC.  The questionnaire asked for information on current travel behaviors 

and used stated preference experiments based on survey participant responses to estimate travelers’ 

VOT under a range of conditions.  The survey approach employed a computer-assisted self-interview 

technique for survey participants developed by RSG.  The stated preference survey instrument was 

customized for each respondent by presenting questions and modifying wording based on 

respondents’ previous answers.  These dynamic survey features provided an accurate and efficient 

means of data collection and allowed presentation of realistic future conditions that corresponded 

with respondents’ reported experiences.  The customized, proprietary software was programmed by 

RSG and administered online to specific target audiences in the study region.  RSG began the survey 

administration on February 6, 2015 and concluded on March 2, 2015. 

RSG worked closely with the project team to develop an efficient, timely, and cost-effective sampling 

plan to ensure representation from all key travel markets served by the ICC.  The survey was 

administered online to travelers using three outreach methods in order to maximize survey 

participation.  (1) Email invitations were sent to E-ZPass® account holders residing in ZIP codes 

within the study area.  (2) In-person interviews were conducted at locations along the ICC corridor, 

such as libraries, Department of Motor Vehicle locations and shopping centers, as depicted in Figure 

3-1. (3) Email invitations were also sent to members of an online market research panel residing in 

ZIP codes within the study area.  These three strategies were employed as part of the sampling plan so 

as to include sufficient representation from different trip purposes, household incomes, travel times, 

and geographies to accurately reflect any behavioral differences in the resulting discrete choice 

models. 

Table 3-1 shows the number of survey responses for the three outreach methods.  A total of 3,180 

respondents completed the survey.  From the email invitations sent to E-ZPass® customers residing in 

ZIP codes within the study area, 2,486 responses were received.  Onsite interviews at various 

locations along the study corridors yielded 369 responses and an online market research panel 

obtained 325 responses.  In total, 215 responses were obtained from Non-ICC users.  This sample size 

and its composition is well above the typical response rate for this type of survey effort and provides a 

more than adequate sample for use in estimating VOT for trips in the area for both ICC and non-ICC 

users. 



Chapter 3    Stated Preference Surveys 

 

   3-2 
 
FINAL - January 2016 

Figure 3-1 
In-Person Interview Locations 

 

 
 

Table 3-1 
Completed Surveys Received by Outreach Methodology 

 

 
 

3.2 Survey Questionnaire 
The survey questionnaire was designed to collect information about a recent trip that a respondent 

made in the region served by the ICC. The survey questions were grouped into five main sections: (1) 

introduction and qualification, (2) trip detail, (3) stated preference, (4) debrief and opinion, and (5) 

demographics. 

The complete text of the questionnaire and example survey screens is included in the appendices to 

the full survey report found in Appendix A of this document. 

Outreach Methodology

Completed 

Surveys

Percent of 

Total

E-ZPass® Customers 2,486             78.2                

In-Person Interviews 369                 11.6                

Online Research Panel 325                 10.2                

Total 3,180             100.0             
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3.2.1 Introduction and Qualification 
After being presented with basic instructions and an introduction to the purpose of the study, 

respondents answered a set of qualification questions.  The qualification questions were constructed 

to classify respondents into one of two groups: (1) Respondents who made a trip in the study area and 

used the ICC for that trip (ICC users) and (2) Respondents who made a trip in the study area on a 

competing route that could have potentially used the ICC (potential ICC users). 

The first qualification question asked whether the respondent had made a trip within, through or into 

the study region in the Montgomery County and Prince George’s County area that met all of the 

following conditions: 

 Was made within the past month; 

 Took at least 10 minutes in total door-to-door travel time; and 

 Was made in a personal vehicle (e.g. car, pickup truck, or minivan). 

Respondents who indicated that they had not made a trip that met all of these criteria were 

terminated from the survey.  Qualifying respondents were asked to focus on their most recent trip that 

met all of the screening criteria as they continued through the survey.  This most recent trip (referred 

to as the respondent’s reference trip) formed the contextual basis for the rest of the survey. 

Respondents who had made a qualifying trip but did not use the ICC were asked the reason for not 

using the ICC.  The following reasons were presented to these respondents:  

 Did not want to pay a toll to travel on the ICC; 

 The toll for travel on the ICC is not worth travel-time savings; 

 Don’t have an electronic transponder and/or do not like video tolling; 

 It was not convenient to travel on the ICC; 

 My trips’ beginning and ending locations did not require me to travel on the ICC; and 

 Other. 

Respondents who chose either of the first two options listed above were asked to focus on their most 

recent trip that could have used the ICC as their “reference trip” as they continued through the survey.  

Respondents who selected any of the other options were terminated from the survey. 

3.2.2 Trip Detail Questions  
Respondents were instructed to think of the one-way portion of their reference trip, rather than their 

entire round trip.  They were asked a series of questions regarding the specific details of this trip, 

including: 

 Day of week traveled; 

 Use of ICC on weekdays/weekends (if the respondent is an ICC user); 

 Road(s) used (if the respondent is a potential ICC user); 
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 Reason(s) for using the ICC (if the respondent is an ICC user); 

 Trip purpose;  

 Entrance and exit ramps (if the respondent is an ICC user); 

 Trip departure time; 

 Travel time; 

 Travel delays due to traffic congestion (if the respondent is a potential ICC user); 

 Possible travel time if using the ICC (if the respondent is a potential ICC user); 

 Possible travel time if not using the ICC (if the respondent is an ICC user); 

 Ownership of Electronic Toll Collection (ETC) device; 

 Reason for not having an ETC device (if the respondent does not have ETC device); 

 Possible tolls paid (if the respondent is a potential ICC user); 

 Vehicle occupancy; 

 Trip frequency; and 

 Trip flexibility. 

In addition, respondents were asked to report where their trip began and ended using a map interface.  

Respondents provided details about their trip origin and destination by either entering a business 

name, street intersection, full address or by clicking on the interactive map. 

3.2.3 Stated Preference Questions  
The stated preference questions were introduced with information on how tolls are collected on the 

ICC and how toll revenue collected on the ICC is used. 

The stated preference questions were designed to construct quantitative experiments to estimate 

respondents’ travel preferences and behavioral responses under hypothetical future conditions.  The 

details of each respondent’s reference trip were used to build a set of ten stated preference scenarios 

that included the following alternatives: 

 Make the reference trip using the current route and departure time (potential ICC users) / Make 

the reference trip using an alternative route at the current departure time (ICC users); 

 Make the reference trip on the ICC at the current departure time; and 

 (For only those traveling in the peak hours with a flexible departure time), make the reference 

trip on the ICC outside of the peak. 
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Each alternative was described by attributes of travel time and toll cost.  The third alternative of travel 

outside the peak included an additional attribute for the duration of the peak.  This allowed the 

respondent to assess by how much they would have to shift their travel time.  The values of the 

attributes varied across the ten questions and respondents were asked to select the alternative they 

preferred the most.  Figure 3-2 and Figure 3-3 show examples of stated preference scenarios from 

the survey with two and three alternatives, respectively.  In order to avoid potential bias associated 

with the layout of the alternatives, the order of the alternatives was randomized for each respondent. 

The attribute values presented in each question varied around a set of base values. To ensure that the 

scenarios were realistic, trip characteristics of each respondent’s reference trip were used to calculate 

the base values for travel time and toll cost.  The base values for the attributes were varied by 

multiplying one of several factors according to the experimental design for that particular scenario.  

By varying the travel time and toll cost for each alternative shown in each experiment, the respondent 

was faced with different time savings for different costs, allowing them to demonstrate their travel 

preferences across a range of values of time. 

3.2.4 Debrief and Opinion Questions 
After completing the ten stated preference experiments, respondents answered a series of questions 

to assess possible underlying rationale for their choices and to identify possible strategic bias in their 

responses. 

Respondents who never selected an ICC alternative in the stated preference section were asked to 

indicate their primary reason for their choices.  Additionally, respondents who never selected to 

change the departure time of their trip were also asked to indicate the primary reason for their 

choices.  Potential ICC users were asked what would make them more likely to use the ICC for a 

portion of their trips.  Finally, all respondents were asked to indicate the level to which they agree or 

disagree with the following set of statements about tolls: 

 I will use a toll route if the tolls are reasonable and I will save time; 

 I will use a toll route if it guarantees a reliable travel time; 

 I support using tolls or fees to pay for highway improvements that relieve congestion; and 

 I support increased or new taxes to pay for highway improvements that relieve congestion. 

3.2.5 Demographic Questions 
In the final section of the survey, demographic information was collected in order to classify 

respondents, identify differences in responses among traveler segments, and confirm that the sample 

contained a diverse group of drivers that travel in the study region.  Demographic questions related to 

home ZIP code, gender, age, employment status, household size, vehicle ownership, and annual 

household income. 

Before finishing the survey, respondents also had the opportunity to leave any comments about the 

survey or the ICC. 
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Figure 3-2 
Sample Survey Screen with Two Alternatives 

 
 

 
 

Figure 3-3 
Sample Survey Screen with Three Alternatives 

 

3.3 Survey Results 
A total of 3,180 respondents completed the stated preference survey. The number of records was 

reduced to 2,946 after completing typical data checks and outlier analysis during the model 

estimation work.  Several variables were used for these screening purposes, including an examination 

of the geographical coordinates of the reported trip, inconsistent or irrational choice behavior, implied 

speed of the reported trip, stated preference and total survey duration, and overall reported trip 

distance. 
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The descriptive analysis of the data presented here is based on the 2,946 respondents who were 

included in the model estimation and is provided in four sections: screening and trip detail, stated 

preference, debrief and opinion, and demographic information questions.  

Much of the analysis is divided into five market segmentations, peak-period ICC user trips, midday-

period ICC user trips, night-period ICC user trips, weekend ICC user trips, and potential ICC user trips.  

The peak trip segment contains travelers who indicated their trip began on a weekday either during 

the AM Peak Period (6:00-9:00 AM) or in the PM Peak Period (4:00-7:00 PM).  Midday trips began on a 

weekday between 9:00 AM and 4:00 PM.  Night trips began on a weekday between 7:00 PM and 6:00 

AM.  

3.3.1 Screening and Trip Detail 
Of the 2,946 reported trips in the survey sample, 92.7 percent used the ICC (ICC users) and 7.3 percent 

of trips used a competing route but could have reasonably used the ICC (potential ICC users).  

Respondents who used the ICC indicated many reasons for doing so, including time savings (indicated 

by 80 percent of ICC users), less congestion (75 percent), convenience (57 percent), and more reliable 

travel time (53 percent). 

3.3.1.1 Trip Purpose 

Respondents were asked about the purpose of their most recent trip in the study area.  There were 

slight differences in trip purpose by user type as shown in Figure 3-4.  Overall, non-work-related trips 

were reported more frequently than work trips.  In addition to the high incidence of social and 

recreational trips, this implies that the corridor is commonly used for infrequent travel.  However, 

combining work trips and work-related business trips accounted for 36 percent of the respondents, 

thus indicating the ICC supports a broad mixture of trip purposes throughout the week.  Work and 

non-work trip are broken down in more detail in Table 3-2. 

3.3.1.2 Trip Distance and Travel Time 

The latitude and longitude coordinates for each trip’s origin-destination pair were used to calculate 

the trip distance and expected trip travel times.  ICC users and potential ICC users had the same 

median trip distance of 24 miles, but median reported travel time was five minutes shorter for ICC 

users (45 minutes) than potential ICC users (50 minutes). 

Trip origins and destinations, stratified by distance, are displayed in Figure 3-5 and Figure 3-6, 

respectively.  Trip origins are shown to be spread throughout the study corridor, with many trips 

greater than 30 miles clustered around the western portion of the ICC corridor.  A handful of trips 

greater than 30 miles also originated in and around Baltimore, MD.  Trip destinations are slightly 

more dispersed then trip origins, with many trips between 16–30 miles and greater than 30 miles 

ending northeast and southeast of the ICC corridor and in and around Baltimore. 

Respondents were asked about their perceived travel-time delay or savings, depending on whether 

they were an ICC user or potential ICC user, respectively.  Thirty percent of the 215 potential ICC users 

reported experiencing delay due to traffic congestion during their trip.  ICC users were asked to 

estimate how much time the ICC saved them on their trip.  A total of 14 percent of ICC users indicated 

that they believed traveling on the ICC saved them less than 10 minutes, while 33 percent reported 

between 10 and 19 minutes, 25 percent reported between 20 and 29 minutes, and 28 percent 

indicated they thought the ICC saved them 30 or more minutes of travel time on their trip. 
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Figure 3-4 
Primary Trip Purpose by User Type 

 

 

Table 3-2 
Work and Non-Work Trips by Segment 

 

  

Trip Type

Work Percent Non-work Percent Total Percent

Segment Count of Trips Count of Trips Count of Trips

ICC User Peak 600 63.2 350 36.8 950 100.0

ICC User Midday 260 33.3 521 66.7 781 100.0

ICC User Night 65 34.6 123 65.4 188 100.0

ICC User Weekend 60 7.4 752 92.6 812 100.0

Potential ICC User 61 28.4 154 71.6 215 100.0

Total 1,046 35.5 1,900 64.5 2,946 100.0
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Figure 3-5 
Trip Origins by Trip Distance 

 

  
 

Figure 3-6 
Trip Destinations by Trip Distance 
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3.3.1.3 Other Results 

Reported vehicle occupancy is shown in Figure 3-7 by work and non-work trip purposes.  Of work 

trips, 88 percent were made in a single occupancy vehicle (SOV), while only 42 percent of non-work 

trips were made in a SOV.  For all reported trips, the mean occupancy was 1.59 passengers. 

 
 

 
 

Figure 3-7 
Vehicle Occupancy 

Trip frequency, or the number of times per week a respondent makes the same reference trip between 

the same locations and in the same direction, is shown in Figure 3-8.  As would be expected, work 

trips (which includes work commute and business related travel) were made more frequently than 

non-work trips.  Of the 1,046 work trips, 38 percent of respondents indicated they made their 

reference trip four or more times per week, and 27 percent indicated they made their reference trip 

one to three times per week.  For non-work trips, 82 percent of respondents indicated they made their 

trip less than one time per week and 18 percent indicated they made their trip more than once per 

week.  The average trip frequency for all respondents was 1.3 trips per week. 

 

 
 

Figure 3-8 
Trip Frequency 
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Respondents recruited by a method other than through their E-ZPass® account were asked to indicate 

whether they owned an E-ZPass® or another type of transponder.  Of the 608 respondents, 71 percent 

had an E-Z Pass® device in their vehicle.  Only 16 percent of ICC users indicated they did not own a 

transponder, compared with 73 percent of potential ICC users. 

3.3.2 Stated Preference Scenarios 
Out of the 29,460 total choice experiments administered in the survey, respondents in this study 

chose the ICC in 42 percent of experiments, the toll-free route in 54 percent of experiments, and the 

ICC at a different time of day in 14 percent of the experiments.  Analysis of the stated preference data 

is described in more detail later in this chapter. 

3.3.3 Debrief and Opinion Questions 
After completing the stated preference scenarios, respondents were asked to answer a series of 

debrief questions to understand the underlying reasons for their choices during the hypothetical 

trade-offs.  The opinion questions and attitude statements were included to help identify those 

respondents in the sample who may have responded to the stated preference scenarios in a strategic 

fashion that did not necessarily reflect how they would have actually behaved. 

Respondents who never chose to use the ICC to make their trip in the previous section were asked to 

select the reason that best describes their choice.  Of the 2,946 respondents, 223 never selected the 

tolled alternative.  The most commonly selected reason, chosen by 37 percent of respondents, was 

“time savings were not worth the toll cost.”  Other frequently cited reasons were “tolls are too high” 

(29 percent) and “opposed to paying tolls” (17 percent). 

Additionally, respondents presented with the option to travel earlier or later than their reported 

departure time, and who never selected to change the time of their trip, were asked to indicate the 

primary reason for their choice.  The most commonly selected reason, “I prefer my current departure 

time,” was selected by 32 percent of respondents.  Another frequently cited reason, selected by 29 

percent of respondents, was “time required to shift current trip is too great.” 

Potential ICC users were asked to indicate what would make them more likely to use the ICC for some 

of their trips in the future.  Respondents were able to select multiple responses.  Of the 215 

respondents who did not use the ICC on their reported trip, the following indicated they would be 

more likely to use the ICC on some of their trips if: 

 171 (80 percent) would if there were lower toll costs; 

 79 (37 percent) would if there were larger off-peak and weekend discounts; 

 59 (27 percent) would if there was a higher speed limit; 

 38 (18 percent) would for other reasons; and 

 22 (10 percent) would if there were more on/off ramps. 

All respondents were presented with the series of questions regarding their attitudes concerning tolls 

(shown previously in this chapter) and were asked to indicate the level to which they agreed or 

disagreed with the statements.  The results were differentiated by ICC users and potential ICC users. A 

total of 96 percent of ICC users agreed with the statement, “I will use a toll route if the tolls are 

reasonable and I will save time.”  Of the four toll attitude statements presented, ICC users disagreed at 
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the highest rate (28 percent) with the statement, “I support increased or new taxes to pay for highway 

improvements that relieve congestion.”  Overall, this statement solicited a mixed response, with 48 

percent agreeing and 24 percent indicating a neutral opinion.  Potential ICC users tended to disagree 

more with the statements about using or supporting tolls as compared to ICC users. 

3.3.4 Demographic Questions 
Respondents were asked a series of demographic questions at the survey’s conclusion. A total of 60 

percent of survey respondents identified as male and 40 percent identified as female.  The median age 

of the sample fell in the 45 to 54 year-old category.  Forty-two percent of respondents indicated they 

live in a two-person household and half of respondents stated they live in a household with two 

vehicles.  A majority of respondents (64 percent) were employed full-time, 17 percent were retired, 

and 9 percent were self-employed.  The median household income of respondents who chose to report 

their income fell in the $125,000 to $149,000 category.  Responses regarding annual household 

income, segmented by ICC users and potential ICC users, are shown in Figure 3-9. 

 
 

 
 

Figure 3-9 
Annual Household Income by User Type 
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3.4 Model Estimation 
The primary objective of the stated preference survey was to estimate the VOT for passenger car 

travelers who make trips in the ICC corridor.  The 10 choice observations for each respondent were 

compiled into a dataset with 29,460 observations to support the estimation of VOT. 

Statistical analysis and discrete choice model estimation were conducted using the survey data.  The 

statistical estimation and specification testing were completed using a conventional maximum 

likelihood procedure that estimated coefficients for a set of multinomial logit (MNL) models.  The 

model coefficients provide information about the respondents’ sensitivities to the attributes that were 

used in the trade-off scenarios presented in the stated preference experiments.  These sensitivities are 

ultimately expressed as the value of time savings for travelers in the study area and served as inputs 

into the travel demand model to forecast behavioral response, traffic, and toll revenue for the ICC. 

One way to evaluate the sensitivities that are estimated in the MNL models is to calculate the marginal 

rates of substitution for different attributes of interest.  In basic economic theory, the marginal rate of 

substitution is the amount of one good (e.g., money) that a person would exchange for a second good 

(e.g., travel time), while maintaining the same level of utility, or satisfaction.  In this analysis, the 

marginal rate of substitution of the travel time and toll cost coefficients provides the implied toll value 

that travelers would be willing to pay for a given travel time savings offered on the ICC compared to a 

toll-free route.  The willingness to pay for travel time savings, or VOT, can be calculated by dividing the 

travel time coefficient by the toll cost coefficient after accounting for the income transformation that 

was applied in the model specification.  A more detailed overview of the MNL analysis can be found in 

Appendix A.  

In summary of the results, the magnitude and signs of the sensitivity estimates were found to be 

reasonable and intuitively correct, and the VOT that were estimated are within the ranges found in 

other similar areas across the country.  For ICC users, average VOT across different income groups for 

the segments generally fell within a range of $8.00 per hour to $16.00 per hour.  For potential ICC 

users, average VOT across different income groups varied from $6.00 per hour to $10.00 per hour.  

The survey and choice model results indicate that the toll amount and travel time savings provided by 

the ICC corridor could have a significant impact on travel behavior.  The values of time evaluated at 

each income category midpoint by each of the ten market segments are shown in Table 3-3. 

Table 3-3 
Value of Time by Market Segment and Income 

 

 

Peak Work
Peak Non-

work

Midday 

Work

Midday 

Non-work

Night 

Work

Night Non-

work

Weekend 

Work

Weekend 

Non-Work
Work Non-work

$12,500 $9.15 $9.90 $9.97 $9.92 $8.09 $9.18 $8.65 $9.86 $5.83 $6.21

$37,500 $11.23 $12.16 $12.24 $12.17 $9.93 $11.27 $10.61 $12.10 $7.16 $7.62

$62,500 $12.19 $13.21 $13.29 $13.22 $10.79 $12.24 $11.53 $13.14 $7.77 $8.28

$87,500 $12.83 $13.90 $13.99 $13.91 $11.35 $12.88 $12.13 $13.83 $8.18 $8.71

$112,500 $13.31 $14.41 $14.51 $14.43 $11.78 $13.36 $12.58 $14.34 $8.48 $9.03

$137,500 $13.69 $14.82 $14.92 $14.84 $12.11 $13.74 $12.94 $14.75 $8.73 $9.29

$175,000 $14.14 $15.32 $15.42 $15.34 $12.52 $14.20 $13.37 $15.24 $9.02 $9.60

$225,000 $14.62 $15.83 $15.94 $15.85 $12.94 $14.68 $13.82 $15.76 $9.32 $9.92

$250,000 $14.82 $16.05 $16.16 $16.07 $13.11 $14.88 $14.01 $15.97 $9.45 $10.06

ICC Users
Household 

Income

Potential ICC Users
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3.5 Conclusions 
A Stated Preference (SP) survey was developed and implemented that gathered information from 

2,946 passenger car travelers who made trips in the ICC / MD 200 corridor in Maryland.  The 

questionnaire collected data on current travel behavior, presented respondents with information 

about the ICC / MD 200 corridor, and engaged the travelers in a series of SP scenarios. 

Survey respondents represented a wide range of different trip purposes, household incomes, travel 

times, and geographies.  A total of 60 percent of survey respondents identified as male and 40 percent 

identified as female, with the median age of the sample falling in the 45 to 54 year-old range.  The 

median household income of respondents who chose to report their income fell in the $125,000 to 

$149,000 range. 

Overall, non-work-related trips (64 percent) were reported more frequently than work trips (36 

percent), which implies that the corridor is commonly used for infrequent travel but still supports a 

broad mixture of trip purposes throughout the week.  ICC users and potential ICC users had the same 

median trip distance of 24 miles, but median reported travel time was five minutes shorter for ICC 

users (45 minutes) than potential ICC users (50 minutes).  Trip origins are shown to be spread 

throughout the study corridor, with many trips greater than 30 miles clustered around the 

western portion of the ICC corridor.  Trip destinations are slightly more dispersed then trip 

origins, with many trips between 16 and 30 miles and as well as trips greater than 30 miles 

ending northeast and southeast of the ICC corridor and in and around Baltimore, MD.  For all 

reported trips, the mean vehicle occupancy was 1.59 passengers while the average trip frequency was 

1.3 times per week. 

Of the 215 respondents who did not use the ICC on their reported trip, 80 percent indicated they 

would be more likely to use the ICC on some of their trips if there were lower toll costs.  Other things 

that would encourage non-ICC users to use the ICC included larger off-peak and weekend discounts, a 

higher speed limit, and more on/off ramps. 

Although information on driver behavior and characteristics were collected as part of the survey, the 

primary purpose was to estimate the Value of Time (VOT) for passenger vehicle travelers in the 

region.  This was done by using Multinomial Logit (MNL) choice models, which estimate VOT based on 

a series of individual toll versus alternative route choices made by survey respondents.  A single 

model was developed that included separate time and cost coefficients for 10 market segments, based 

on time of day and trip purpose. 

The magnitude and signs of the sensitivity estimates were considered reasonable and intuitively 

correct, and the VOT estimates that were developed were within the ranges found in other similar 

areas across the country. For ICC users, average VOT across different income groups for the market 

segments tested generally fell within a range of $8.00 per hour to $16.00 per hour. For potential ICC 

users, average VOT across different income groups varied from $6.00 per hour to $10.00 per hour. The 

survey and choice model results indicated that the toll amount and travel-time savings provided by 

the ICC/MD 200 corridor could have a significant impact on travel behavior.  Ultimately, the VOT 

estimates were incorporated by CDM Smith into the project travel demand model that was used to 

forecast traffic and toll revenue for the ICC. 
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Chapter 6 

Traffic and Revenue Forecast 

The primary objective of this study was to develop up-to-date forecasts of traffic and toll revenue for 

the ICC.  These forecasts were developed based upon detailed review of the historical traffic and toll 

revenue data for the ICC, existing travel speed conditions, socioeconomic forecast assumptions, and 

modeling methodology previously described.  This chapter summarizes the forecasts of future year 

transactions and toll revenue for the ICC, which have been prepared by payment type on a weekday 

and an annual basis through FY 2040.  Also included are monthly forecasts for FY 2016 and 2017. 

6.1 Basic Assumptions 
Transaction and revenue estimates for the ICC were predicated upon the following assumptions, 

which are considered reasonable by CDM Smith for the purposes of this forecast: 

1. The ICC and approach roads will continue to be well maintained and effectively signed; 

2. The ICC will continue to operate as currently configured, with no new extensions, 

interchanges or widenings during the forecast period; 

3. No competing highway projects other than those identified in the financially constrained long- 

range plan will be constructed or significantly improved during the forecast period; 

4. MDTA will continue to operate within its business rules and practices; 

5. The existing FY 2016 toll collection concept and current toll rates will be in effect throughout 

the forecast period; 

6. Annual revenue estimates are expressed in future-year dollars (nominal); 

7. No major recession, natural disasters, local or national emergency, or other significant 

exogenous events will occur that would abnormally restrict the use of motor vehicles or 

would significantly reduce travel or mobility in the region; 

8. Population and employment growth will occur as presented in this study; and 

9. Motor fuel will remain in adequate supply, and future price increases will not significantly 

exceed the long-term rate of inflation; 
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6.2 Toll Reduction Analysis 
Under the forecast assumptions, only one toll change was assumed during the forecast period and that 

was the toll decrease implemented on July 1, 2015.  Under this decrease, per-mile toll rates on the ICC 

decreased by $0.03 per mile across all time periods.  This resulted in a per-mile toll decrease from 

$0.25 to $0.22 during the Peak Period, $0.20 to $0.17 during the Off-Peak Period, and $0.10 to $0.07 

during the Overnight Period. 

In order to assess the impacts of this toll rate decrease and the sensitivity of the traffic response on the 

ICC system, CDM Smith reviewed actual transaction data provided by MDTA prior to and after the toll 

decrease.  Transaction data by toll gantry from just prior to the toll increase, June 2015, were 

compared against comparable data from the prior year to estimate the “Normal Growth Rate.”  

Normally, an entire quarter of data would be used (April through June).  However, while gas prices in 

April and May 2014 were relatively stable, they fluctuated significantly enough in 2015 that to include 

these months in the analysis would water down the impacts of the toll decrease with the impacts of 

the changes in gas price year-over-year.  Transaction data by toll gantry from after the toll increase, 

July through September 2015, were compared against comparable data from the prior year to 

estimate the year-over-year change resulting from the combination of “Normal Growth” and the toll 

rate decrease.  Gas price patterns for July through September 2014 exhibited similar patterns to those 

of July through September 2015, such that all three months could be used without including impacts 

of the changes in gas price year-over-year in the analysis.  By subtracting the estimated normal growth 

rate from the combined impacts after the toll rate decrease, an estimate of the positive impact to ICC 

usage from the toll rate decrease was developed by gantry.  The resulting estimated impacts of the toll 

rate decrease for the ICC facility by toll gantry is presented in Table 6-1.  An estimated elasticity was 

developed by gantry based on an approximate toll increase of 15 percent, which is an average of all 

time periods (Peak, Off-Peak and Overnight) for both weekdays (about a 14.8 percent decrease) and 

weekends (about a 16.5 percent decrease) based on the relative traffic volumes in each period. 

It should be noted that holidays and holiday weekends were excluded from this analysis, as the travel 

patterns for these days tend not to be consistent from year to year due to the fact that the same 

holiday can fall on a different day each year.  A three-day weekend, where the holiday falls on a Friday, 

has a different set of travel patterns than a two-day weekend with a holiday on a Thursday or 

Wednesday. 

As shown in the table, the estimated average percent impact of the toll rate decrease across the ICC 

was a 3.7 percent increase in toll transactions.  This was roughly the same across all toll gantries, with 

the exception of the I13/I14 gantries, which are between US 29 and I-95, where the estimated impacts 

were 4.6 percent.  Based on an approximate percent toll rate decrease of 15 percent, the estimated toll 

elasticity of the ICC is -0.249.  This means that for every 10 percent decrease in the toll rate, 

transactions would increase by roughly 2.5 percent.  This is a relatively low elasticity, implying that 

the toll rates that were in place prior to the toll decrease were in a reasonable and appropriate range 

and confirming the value being placed by users on the ICC. 
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6.3 Toll Sensitivity Analysis 
Traffic assignments were performed at multiple toll levels for each analysis year, including FY 2014 

and FY 2040.  For FY 2014 (our calibration model year), Electronic Toll Collection (ETC), i.e. E-ZPass®, 

passenger car per-mile toll rates ranging from $0.05 to $0.60 were tested.  ETC per-mile toll rates 

tested at FY 2040 levels ranged from $0.05 to $1.00.  From the resulting model assignments, toll 

sensitivity curves were prepared to evaluate where the current toll rates fall on the toll revenue curve 

and to determine revenue maximizing toll rates.  Separate curves were prepared for each of the six 

model time periods: AM Peak Period (6:00 – 9:00 AM), PM Peak Period (4:00 – 7:00 PM), Midday Off-

Peak Period (9:00 AM – 4:00 PM), Evening Off-Peak Period (7:00 – 11:00 PM), Morning Off-Peak 

Period (5:00 – 6:00 AM) and Overnight Period (11:00 PM – 5:00 AM). 

Toll sensitivity curves for the base year, FY 2014, and future year, FY 2040, are shown in Figures 6-1 

through 6-6.  Each figure shows the estimated toll sensitivity curves for traffic and toll revenue for 

each of the six model time periods based on the toll rates tested for both ETC and video customers.  

While the levels shown on the x-axis of the graphs in Figures 6-1 through 6-6 are expressed in terms 

of the passenger car per-mile toll rates, proportionately higher rates were assumed to be charged for 

trucks during the actual toll diversion process.  The black dot on each curve represents the estimated 

traffic or toll revenue at the toll rates prior to the July 1, 2015 toll decrease, and the red dot on each 

curve represents the estimated traffic or toll revenue at the current toll rates. 

As shown in Figure 6-1, the maximum revenue potential for ETC customers during both the AM and 

PM Peak Periods would be in the range of $0.35 per mile at FY 2014 levels.  The current per-mile toll 

rate during both peak periods is $0.22 per mile, which is more than 35 percent less than the estimated 

“optimum toll rate” of $0.35 per mile.  Since video customers, pay 1.5 times the ETC toll rates (with a 

minimum of $1.00 and a maximum of $15.00 above the base rate), the estimated toll sensitivity curves 

for video customers place the current video toll rate and the video toll rate prior to the July 1, 2015 

toll decrease near or at the top of the toll revenue curve. 

Figure 6-2 illustrates the estimated traffic and revenue toll sensitivity curves for two of the three 

segments of the Off-Peak Period: Midday and Evening.  During both of these periods, which represent 

the majority of the Off-Peak Period, the estimated “optimum toll rate” is in the range of $0.25 to $0.30 

per mile.  As with the AM and PM Peak Periods, the current per-mile toll rate during the Off-Peak 

Period is $0.17 per mile, which is more than 35 percent less than the estimated “optimum toll rate.”  

The estimated toll sensitivity curves for video customers would also place the current video toll rate 

and the video toll rate prior to the July 1, 2015 toll decrease at the top of the toll revenue curve. 

Estimated traffic and revenue toll sensitivity curves for the final two time periods, Morning Off-Peak 

and Overnight, are illustrated in Figure 6-3.  During the Morning Off-Peak Period, the estimated 

“optimum toll rate” is in the range of $0.25 to $0.30 per mile.  The Morning Off-Peak Period is the only 

time period in FY 2014 where the current video toll rate and the video toll rate prior to the July 1, 

2015 toll would be slightly on the down-side of the estimated toll revenue curve.  The reduction in the 

toll rate on July 1, 2015 has moved that point back to the top of the curve. Also shown in Figure 6-3 is 

the Overnight Period, where the estimated “optimum toll rate” is in the range of $0.25 to $0.30 per 

mile.  The current Overnight Period per-mile toll rate of $0.07 per mile is about 75 percent less than 

the estimated “optimum toll rate.”    
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Figure 6-1 
FY 2014 Estimated Toll Sensitivity Curves 

AM Peak Period (6:00 – 9:00 AM) and PM Peak Period (4:00 – 7:00 PM)  
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Figure 6-2 
FY 2014 Estimated Toll Sensitivity Curves 

Midday Off-Peak Period (9:00 AM – 4:00 PM) and Evening Off-Peak Period (7:00 – 11:00 PM)  
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Figure 6-3 
FY 2014 Estimated Toll Sensitivity Curves 

Morning Off-Peak Period (5:00 – 6:00 AM) and Overnight Period (11:00 PM – 5:00 AM)  
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Figure 6-4 
FY 2040 Estimated Toll Sensitivity Curves 

AM Peak Period (6:00 – 9:00 AM) and PM Peak Period (4:00 – 7:00 PM)  
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Figure 6-5 
FY 2040 Estimated Toll Sensitivity Curves 

Midday Off-Peak Period (9:00 AM – 4:00 PM) and Evening Off-Peak Period (7:00 – 11:00 PM)  
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Figure 6-6 
FY 2040 Estimated Toll Sensitivity Curves 

Morning Off-Peak Period (5:00 – 6:00 AM) and Overnight Period (11:00 PM – 5:00 AM)  
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Toll sensitivity curves for the future year, FY 2040, are shown in Figures 6-4 through 6-6 (shown 

previously) for each of the six model time periods for both ETC and video customers.  Based on the 

estimated traffic and toll revenue for FY 2040 at the various toll rates tested, the current toll rates are 

significantly further down the estimated toll revenue curve during all time periods as compared to FY 

2014.  This is because the impacts of increasing Values of Time (VOT) due to inflation and real 

household income growth, as well as higher traffic congestion on the arterial roadway network have 

the effect of reducing the cost of toll rates in real terms. 

For example, the maximum toll revenue potential for ETC customers during both the AM and PM Peak 

Periods, as shown in Figure 6-4 (shown previously), would be in the range of $1.00 per mile at FY 

2040 levels.  This is more than four times the current peak period per-mile toll rate of $0.22.   The 

traffic and revenue curves for the remaining four time periods in FY 2040, shown in Figures 6-5 and 

6-6 (shown previously), all show a similar shift of the current ETC and video toll rates to a position 

further down the toll revenue curves. 

There are several conclusions that result from the toll sensitivity analysis performed as part of this 

study.  First, these curves and the limited toll reduction analysis in the previous section demonstrate 

that ICC toll rates have been set in an appropriate range relative to the top of the toll revenue curve.  

Second, MDTA has room to increase toll rates, at least in line with inflation, in the future if additional 

toll revenues are needed.  Further, additional toll revenues would not be generated by reducing tolls, 

as the estimated toll sensitivity curves show that the ICC is currently below the “optimum toll rate” 

during all time periods, with an increasing difference between the current and “optimum toll rate” 

over time.  Lastly, the movement of current video toll rates from a position at the top of the revenue 

curve to a position on the up-side of the curve implies that MDTA should expect to see continued 

growth in video customers between FY 2014 and FY 2040.  This would occur as their real toll rate 

continues to decrease while they continue to occupy a more elastic portion of the toll sensitivity curve. 

6.4 ICC Traffic Forecast 
As noted previously, traffic assignments were run using the MWCOG model, which was modified and 

calibrated to the ICC corridor for this project by CDM Smith.  Traffic assignments were run at FY 2014, 

FY 2015 (with the assumed opening-year of the Phase 3 Segment of the ICC from I-95 to US 1), FY 

2023, FY 2030, and FY 2040 levels. 

The assignment results were reviewed for reasonableness, using both select link and screenline 

corridor share analyses.  In the screenline review, special attention was paid to the overall level of 

growth in traffic throughout the projection period, and the relative share of total screenline demand 

expected to be accommodated by the ICC. 

6.4.1 Estimated Average Weekday Traffic Volumes 
Annual average weekday traffic (AAWDT) volumes for the ICC are presented in Figure 6-7 for 

forecast years FY 2023, FY 2030 and FY 2040.  The estimates incorporate all of the analyses and 

assumptions utilized in this study and described in this report.  The estimated traffic volumes do not 

assume any toll rate increases or decreases over the forecast period. They do however reflect the toll 

structure that was put in place on July 1, 2015. 
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Table 6-2 
Average Annual Weekday Interchange-to-Interchange Movements, FY 2023 – FY 2040 

 

 

 

6.4.3 Peak Period Segment Volumes and Capacity 
One consideration for the future-year traffic volumes was whether or not travel demand would exceed 

a theoretical “Level of Service C” capacity on any segment of the ICC.  Although MDTA has not 

determined what Level of Service threshold might trigger congestion-managed toll increases, for the 

purposes of this analysis it is assumed that “Level of Service C” represented that threshold.  Figure 6-

8 illustrates the relationship between the theoretical “Level of Service C” Peak Period capacity and the 

estimated FY 2040 volumes during the AM Peak (6:00 – 9:00 AM) and PM Peak (4:00 – 7:00 PM) 

Periods on the ICC by segment and direction.  As is shown in the figure, FY 2040 estimated average 

Peak Period volumes on the ICC range between 8,000 and 10,000 vehicles during both the AM and PM 

Peak Periods west of I-95.  This is roughly 2,500 vehicles less than the theoretical “Level of Service C” 

capacity for these segments.  Similarly, the new ICC Extension to US 1 is estimated to carry between 

2,000 and 4,000 vehicles during both the AM and PM Peak Periods, which is more than 4,000 vehicles 

less than the theoretical “Level of Service C” capacity.  Based on this analysis, no toll increases would 

be required to maintain “Level of Service C” travel conditions through the forecast period.  This 

analysis is based on estimated annual average daily traffic volumes.  While specific hourly traffic 

volumes will vary by day and time of year, average traffic volumes on the ICC are estimated to be less 

than the estimated “Level of Service C,” as noted above. 

  

MD 97 /

Georgia Ave.

MD 182 /

Layhill Rd.

MD 650 / New

Hampshire Ave. US 29 I-95

US 1 and

Konterra Dr. Total

FY 2023 12,600                      5,200                        5,600                        11,100                      20,700                      4,000                        59,200                      

FY 2030 13,600                      6,900                        6,700                        12,400                      22,800                      5,800                        68,200                      

FY 2040 14,800                      8,500                        8,000                        14,200                      25,100                      7,000                        77,600                      

FY 2023 1,400                        1,700                        3,000                        5,900                        1,200                        13,200                      

FY 2030 1,500                        1,700                        3,100                        6,100                        1,600                        14,000                      

FY 2040 1,900                        1,900                        3,600                        6,600                        1,800                        15,800                      

FY 2023 700                            1,700                        3,100                        900                            6,400                        

FY 2030 800                            1,900                        3,500                        1,000                        7,200                        

FY 2040 900                            2,300                        4,100                        1,300                        8,600                        

FY 2023 3,000                        5,000                        1,800                        9,800                        

FY 2030 3,600                        6,100                        2,300                        12,000                      

FY 2040 4,500                        8,400                        2,900                        15,800                      

FY 2023 7,500                        2,300                        9,800                        

FY 2030 8,300                        3,300                        11,600                      

FY 2040 10,600                      4,000                        14,600                      

FY 2023 4,000                        4,000                        

FY 2030 5,000                        5,000                        

FY 2040 5,200                        5,200                        

Total FY 2023 12,600                      6,600                        8,000                        18,800                      42,200                      14,200                      102,400                   

FY 2030 13,600                      8,400                        9,200                        21,000                      46,800                      19,000                      118,000                   

FY 2040 14,800                      10,400                      10,800                      24,600                      54,800                      22,200                      137,600                   

I-95

I-370; Shady Grove Rd.

MD 97 / Georgia Ave.

MD 182 / Layhill Rd.

MD 650 / New Hampshire Ave.

US 29 and Briggs Cheney Rd.
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Note: Although MDTA has not determined what Level of Service threshold might trigger congestion 
managed toll increases, for purposes of this analysis, it is assumed that “Level of Service C” would 
not be exceeded. 

Figure 6-8 
FY 2040 Estimated AM and PM Period Segment Volumes 

by Mainline Segment and Direction  



Chapter 6    Traffic and Revenue Forecast 

 

  6-16 
 
FINAL – January 2016 

6.4.4 Estimated Future ICC Market Share 
In reviewing the overall reasonableness of the AAWDT estimates, an analysis was made of the share of 

total market demand which is expected to be accommodated by the ICC facility.  As discussed 

previously in Chapter 2, a series of traffic screenlines were developed to examine the share of the 

project corridor that would be expected to patronize the ICC and its competing routes.  Market share 

is defined as the amount of traffic utilizing each of the various routes within a specific screenline, 

including the proposed facility, as a proportion of the total screenline value.  CDM Smith utilized the 

screenlines developed previously as shown in Figure 6-9, which include the ICC, I-495, and all other 

routes passing through the screenlines. 

The results of the market share analysis at FY 2014 and future-year levels for the ICC are provided in 

Table 6-3.  In FY 2014, the ICC market share ranged between 7.2 and 9.3 percent of east-west traffic 

in the study area.  Since the extension to US 1 opened in November 2014 (FY 2015), no market share 

is estimated for the ICC on Screenline 7 in FY 2014. 

By FY 2023, ICC market share is estimated to increase to between 10.3 and 11.9 percent, an increase 

of roughly 3 percent.  This is mainly due to the double digit growth experienced on the ICC during FY 

2015 and forecasted for FY 2016, which captures a significant amount of the average 1.0 percent per 

year screenline traffic growth. The additional traffic pulled onto the ICC as a result of the toll reduction 

also contributes to the higher growth for the ICC. 

Average screenline growth between FY 2023 and FY 2030 is estimated to average roughly 0.5 percent 

per year.  The ICC, by contrast, is estimated to grow an average of 2.0 percent (excluding the ICC 

extension to US 1).  Traffic on the ICC Extension to US 1 is estimated to grow by an average of 4.3 

percent per year as a result of the continued economic developments assumed in this area, as well as 

the fact that it is starting from a much lower volume in general.  Average traffic growth on the ICC is 

estimated to exceed average screenline growth for three main reasons: increasing congestion on the 

arterial network, development focused around the ICC corridor, and the impact of inflation on the 

constant toll rate, effectively lowering the toll in real dollars and making the value proposition of the 

ICC more attractive.  The estimated market share for the ICC is estimated to increase to between 11.5 

and 13.2 percent of east-west traffic in the study area. 

Between FY 2030 and FY 2040, screenline traffic growth is estimated to grow at an average annual 

rate of roughly 0.45 percent per year.  For the same reasons discussed previously, the ICC is estimated 

to exceed screenline traffic growth with an average annual percent change of roughly 1.4 percent 

(excluding the ICC extension to US 1).  Traffic on the ICC extension to US 1 is estimated to grow by an 

average of 1.6 percent per year, coming more in line with the remainder of the facility.  The higher 

growth rates on the ICC as compared to the more mature facilities again results in an increase in the 

estimated market share for the ICC to between 12.5 and 14.5 percent of east-west traffic in the study 

area. 

6.5 ICC Trip and Revenue Forecast 
CDM Smith developed the forecasts of ICC trips and toll revenue from the results of the interchange-

to-interchange movements from the ICC traffic assignments, described previously.  The assignments 

were conducted on an AAWDT basis, from which an estimate of trips and toll revenue for the average 

weekday were developed.  From this, a forecast of annual ICC trips and toll revenue and a short-term 

monthly forecast of ICC trips and toll revenue were also developed using annualization factors and 

monthly factors based on historical ICC data, as described in greater detail in this section.  
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6.5.1 Weekday Trips and Toll Revenue by Time Period 
Estimates of average weekday trips and toll revenue under FY 2023, FY 2030 and FY 2040 conditions 

are presented by time period in Table 6-4.  Average weekday trips are arrayed by method of payment. 

Information regarding average tolls are also provided under both modes of payment.  Estimates of 

average weekday trips and revenue are presented in Table 6-4 and, as discussed below, have not 

been adjusted to reflect revenue impacts due to leakage, including unpaid transactions.  Revenues 

collected will be lower than shown due to leakage. 

As shown in Table 6-4, the ICC is estimated to produce a total of 102,400 tolled trips on an average 

weekday in FY 2023.  Of this sum, 88,600 trips would be generated by ETC customers and 13,800 trips 

by video customers (86.5 and 13.5 percent, respectively).  These average weekday trip levels would 

produce an estimated $231,400 in average weekday toll revenues.  In FY 2030, average weekday total 

trips are estimated to increase to 118,000.  ETC trips are estimated to comprise 101,500 of these trips 

and video trips are estimated to comprise 16,500 trips (86.0 and 14.0 percent, respectively).  Total toll 

revenues of $269,000 are expected to be generated based on these transaction levels.  Average 

weekday trips are estimated to increase to 137,600 tolled trips in FY 2040.  117,300 trips are 

estimated to be generated by ETC customers and 20,300 trips by video customers (85.2 and 14.8 

percent, respectively).  These average weekday trip levels would produce an estimated $313,000 in 

average weekday toll revenues. 

These estimated trips and toll revenues would produce average tolls ranging between $2.53 and $2.54 

during Peak Periods, $2.05 and $2.07 during Off-Peak Periods, and $1.04 and $1.06 during Overnight 

Periods.  An indication of average trip length for each of these periods was estimated by dividing the 

average ETC toll by the per-mile toll rate for each respective period.  Average trip lengths through the 

forecast period were calculated to be approximately 10.8 miles during the Peak Period, 11.3 miles 

during the Off-Peak Period and 12.9 miles during the Overnight Period. 

Additionally, average tolls range between $2.11 and $2.13 for ETC customers and $3.18 and $3.21 for 

video customers.  The average video toll is roughly 50 percent higher than the ETC toll, which is 

consistent with the tolling surcharge assessed to a video user.  This indicates a similar average trip 

length for both payment types of roughly 11 miles. 

Table 6-4 
Estimated Average Annual Weekday Trips and Toll Revenue, FY 2023 – FY 2040 

 

 

ETC Video Total

Fiscal Per Mile Weekday Average Weekday Weekday Average Weekday Weekday Average Weekday

Year Time Period 
(1)

Toll Rate Trips Toll Toll Revenue (2) Trips Toll Toll Revenue (2) Trips Toll Toll Revenue (2)

2023 Peak $0.22 43,500      2.37$        102,900        6,400        3.64$        23,300          49,900      2.53$        126,200$      
Off-Peak $0.17 43,000      1.92$        82,500          6,900        2.90$        20,000          49,900      2.05$        102,500$      
Overnight $0.07 2,100        0.90$        1,900            500           1.60$        800              2,600        1.04$        2,700$          

Total 88,600      2.11$        187,300        13,800      3.20$        44,100          102,400     2.26$        231,400$      

2030 Peak $0.22 50,300      2.38$        119,700        7,900        3.58$        28,300          58,200      2.54$        148,000$      
Off-Peak $0.17 48,900      1.93$        94,400          8,100        2.93$        23,700          57,000      2.07$        118,100$      
Overnight $0.07 2,300        0.87$        2,000            500           1.80$        900              2,800        1.04$        2,900$          

Total 101,500     2.13$        216,100        16,500      3.21$        52,900          118,000     2.28$        269,000$      

2040 Peak $0.22 57,600      2.36$        136,100        9,700        3.53$        34,200          67,300      2.53$        170,300$      
Off-Peak $0.17 57,200      1.92$        110,100        10,000      2.93$        29,300          67,200      2.07$        139,400$      
Overnight $0.07 2,500        0.88$        2,200            600           1.83$        1,100            3,100        1.06$        3,300$          

Total 117,300     2.12$        248,400        20,300      3.18$        64,600          137,600     2.27$        313,000$      

(1) Peak Period (6:00 - 9:00 AM, 4:00 - 7:00 PM), Off-Peak Period (5:00 - 6:00 AM, 9:00 AM - 4:00 PM, 7:00 - 11:00 PM), Overnight Period (11:00 PM - 5:00 AM).
(2) Does not include revenue impacts due to leakage, including unpaid transactions.  Actual collected revenues will be less than shown due to leakage.
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6.5.2 Annual Trips and Toll Revenue Forecast 
CDM Smith annualized the weekday trips and toll revenue for each of the model years based on 

annualization factors developed from actual FY 2014 data.  This was done for trips and toll revenue by 

method of payment.  For example, one year of trips on the ICC was equivalent in FY 2014 to 329 

weekdays for ETC customers and 275 weekdays for video customers. 

Estimates of annual toll revenue for the ICC through FY 2040 are presented in Table 6-5.  Actual data 

between FY 2011 and FY 2015 are also provided for comparative purposes.  The FY 2016 estimates 

incorporate the observed impacts of the July 1, 2015 toll rate decrease estimated based on data 

through September 2015.  These impacts are carried forward through the forecast period.  Short-term 

annual trip and toll revenue forecasts are based on a review of historical trends and growth rates 

estimated through the modeling process.  Interim year trip and toll revenue forecasts were then 

developed through interpolation between the model years.  Table 6-5 provides estimates of collected 

toll revenue, which represents revenue that is estimated to be actually collected by MDTA after 

assumed reductions due to unbillable and unpaid transactions and other revenue leakage issues.  

Leakage rates were assumed to be constant throughout the forecast period, with 98.5 percent of ETC 

toll revenue collected and 76.2 percent of video toll revenue collected.  

Short-term annual trip and collected toll revenue forecasts are based on a review of historical trends 

and growth rates estimated through the modeling process between FY 2015 and FY 2023.  A 14.0 

percent increase in trips to 27.5 million and a 1.6 percent increase in collected toll revenues to $56.9 

million is estimated for the first forecast year, FY 2016, as compared to FY 2015.  These increases in 

trips and toll revenue are impacted by the July 1, 2015 toll rate decrease.  CDM Smith estimates that 

“normal growth” in trips, excluding the toll rate decrease, would produce a 10.2 percent increase in 

trips and a 10.5 percent increase in toll revenue.  This indicates that the toll rate decrease is estimated 

to produce a 3.8 percent increase in trips and an estimated 8.9 percent decrease in toll revenue.  Trips 

in FY 2017 are estimated to increase by 5.0 percent over FY 2016 to 28.8 million.  Collected toll 

revenues in FY 2017 are estimated to increase by 5.3 percent over FY 2016 to $59.9 million. 

By FY 2023, annual total trips are estimated to reach more than 33.0 million trips per year, 

representing an average annual increase of 2.6 percent over FY 2016.  These trips produce $69.5 

million in annual toll revenue, after including the impacts of leakage.  FY 2030 annual trips are then 

expected to increase by an average of 2.0 percent per year to 67.8 million.  This is estimated to 

generate annual collected toll revenue of $80.7 million.  Increasing at an average annual rate of 1.5 

percent between FY 2030 and FY 2040, annual toll trips are expected to reach 77.9 million by FY 2040.   

This translates to $93.8 million in annual collected toll revenue. 

6.5.3 Monthly Trips and Toll Revenue Forecast 
Based on the annual estimates of trips and toll revenue provided in the previous section, CDM Smith 

used the FY 2014 monthly distribution of trips to estimate monthly trips and toll revenue for FY 2016 

and FY 2017.  The estimates of monthly trips and toll revenue for the ICC for all months of FY 2016 

and FY 2017 are presented in Table 6-6.  As noted above, the FY 2016 estimates incorporate the 

observed impacts of the July 1, 2015 toll rate decrease based on actual data through September 2015.  

These impacts are carried forward through the forecast period.  Leakage rates were assumed to be 

constant throughout the forecast period, with 98.5 percent of ETC toll revenue collected and 76.2 

percent of video toll revenue collected.   
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Table 6-6 
Estimated Monthly Trips and Toll Revenue, FY 2016 – FY 2017 

 

  

FY 2016

Estimated Trips Estimated Collected Toll Revenue 
(1)

Month PC ETC CV ETC PC Video CV Video Total PC ETC CV ETC PC Video CV Video Total

Jul 1,945,100     102,800        257,400        6,200            2,311,500     3,353,800$    691,700$      738,800$      52,100$        4,836,400$    

Aug 1,898,800     96,600          251,300        5,700            2,252,400     3,274,000     650,400        721,400        47,600          4,693,400     

Sep 1,972,400     98,800          247,600        5,800            2,324,600     3,400,900     665,100        710,600        48,400          4,825,000     

Oct 2,036,600     98,500          250,300        5,900            2,391,300     3,504,000     670,700        719,300        48,700          4,942,700     

Nov 1,907,300     87,100          231,500        5,200            2,231,100     3,281,500     593,000        665,000        43,000          4,582,500     

Dec 1,894,900     91,100          230,100        6,500            2,222,600     3,260,300     620,500        661,200        53,500          4,595,500     

Jan 1,714,100     82,100          199,300        6,000            2,001,500     2,949,200     559,300        572,500        49,100          4,130,100     

Feb 1,736,900     80,600          196,700        5,400            2,019,600     2,988,300     549,100        565,100        44,600          4,147,100     

Mar 2,033,500     93,700          238,900        6,100            2,372,200     3,498,700     638,100        686,500        49,800          4,873,100     

Apr 2,026,700     96,300          243,500        6,200            2,372,700     3,487,000     655,800        699,700        51,000          4,893,500     

May 2,142,500     103,700        276,000        7,100            2,529,300     3,686,300     706,300        793,100        58,300          5,244,000     

Jun 2,090,900     103,300        275,400        6,800            2,476,400     3,597,400     703,500        791,300        55,900          5,148,100     

Total 23,399,700    1,134,600     2,898,000     72,900          27,505,200    40,281,400$  7,703,500$    8,324,500$    602,000$      56,911,400$  

FY 2017

Estimated Trips Estimated Collected Toll Revenue 
(1)

Month PC ETC CV ETC PC Video CV Video Total PC ETC CV ETC PC Video CV Video Total

Jul 2,027,400     104,300        280,600        6,600            2,418,900     3,496,900$    699,000$      807,000$      55,100$        5,058,000$    

Aug 2,092,800     111,600        276,300        6,800            2,487,500     3,609,600     747,300        794,700        56,700          5,208,300     

Sep 2,103,300     106,900        268,000        6,500            2,484,700     3,627,800     715,800        770,800        54,000          5,168,400     

Oct 2,129,300     102,900        267,500        6,300            2,506,000     3,672,500     689,000        769,400        52,900          5,183,800     

Nov 2,048,200     97,200          248,800        5,900            2,400,100     3,532,600     650,900        715,400        49,500          4,948,400     

Dec 1,964,100     94,800          242,600        6,800            2,308,300     3,387,700     634,800        697,700        57,100          4,777,300     

Jan 1,827,200     90,800          211,800        6,600            2,136,400     3,151,500     608,500        609,200        55,000          4,424,200     

Feb 1,737,800     82,400          198,700        5,600            2,024,500     2,997,300     552,200        571,400        46,400          4,167,300     

Mar 2,116,700     100,200        248,900        6,500            2,472,300     3,650,900     671,000        715,700        54,200          5,091,800     

Apr 2,067,300     98,700          253,700        6,400            2,426,100     3,565,700     660,800        729,600        53,100          5,009,200     

May 2,245,300     114,000        287,600        7,700            2,654,600     3,872,700     763,300        827,200        64,500          5,527,700     

Jun 2,153,700     109,700        284,900        7,200            2,555,500     3,714,600     735,100        819,200        59,800          5,328,700     

Total 24,513,100    1,213,500     3,069,400     78,900          28,874,900    42,279,800$  8,127,700$    8,827,300$    658,300$      59,893,100$  

(1) Includes revenue impacts due to leakage, including unpaid transactions.
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6.6 Disclaimer 
CDM Smith used currently-accepted professional practices and procedures in the development of the 

traffic and revenue estimates in this report. However, as with any forecast, it should be understood 

that differences between forecasted and actual results may occur, as caused by events and 

circumstances beyond the control of the forecasters. In formulating the estimates, CDM Smith 

reasonably relied upon the accuracy and completeness of information provided (both written and 

oral) by MDTA. CDM Smith also relied upon the reasonable assurances of independent parties and is 

not aware of any material facts that would make such information misleading. 

CDM Smith made qualitative judgments related to several key variables in the development and 

analysis of the traffic and revenue estimates that must be considered as a whole; therefore, selecting 

portions of any individual result without consideration of the intent of the whole may create a 

misleading or incomplete view of the results and the underlying methodologies used to obtain the 

results. CDM Smith gives no opinion as to the value or merit of partial information extracted from this 

report. 

All estimates and projections reported herein are based on CDM Smith’s experience and judgment and 

on a review of information obtained from multiple agencies, including MDTA. These estimates and 

projections may not be indicative of actual or future values, and are therefore subject to substantial 

uncertainty. Future developments, economic conditions cannot be predicted with certainty, and may 

affect the estimates or projections expressed in this report, such that CDM Smith does not specifically 

guarantee or warrant any estimate or projection contained within this report. 

While CDM Smith believes that the projections and other forward-looking statements contained 

within the report are based on reasonable assumptions as of the date of the report, such forward-

looking statements involve risks and uncertainties that may cause actual results to differ materially 

from the results predicted. Therefore, following the date of this report, CDM Smith will take no 

responsibility or assume any obligation to advise of changes that may affect its assumptions contained 

within the report, as they pertain to socioeconomic and demographic forecasts, proposed residential 

or commercial land use development projects and/or potential improvements to the regional 

transportation network. 

The report and its contents are intended solely for use by MDTA and designated parties approved by 

MDTA and CDM Smith. Any use by third-parties, other than as noted above, is expressly prohibited. In 

addition, any publication of the report without the express written consent of CDM Smith is 

prohibited. 

CDM Smith is not, and has not been, a municipal advisor as defined in Federal law (the Dodd Frank 

Bill) to MDTA and does not owe a fiduciary duty pursuant to Section 15B of the Exchange Act to MDTA 

with respect to the information and material contained in this report. CDM Smith is not 

recommending and has not recommended any action to MDTA.  MDTA should discuss the information 

and material contained in this report with any and all internal and external advisors that it deems 

appropriate before acting on this information. 
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