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U.S. Department                                        1200 New Jersey Avenue, SE. 
of Transportation                    Washington, D.C. 20590 

 
Federal Railroad          
Administration 
 

August 17, 2022 

 

Lawrence R. Liebesman, Esq. 

Legal Counsel 

Maryland Coalition for Responsible Transit 

5682 Vantage Point Road 

Columbia, Maryland 21044 

Email: larryliebesman@gmail.com 

 

Re: Response to Appeal of FRA FOIA File No. 21-1391 

 

Dear Mr. Liebesman: 

 

This letter is a decision in response to your November 1, 2021, Freedom of Information Act (FOIA) 

administrative appeal of the Federal Railroad Administration’s (FRA or Agency) response to your FOIA 

request.  In your appeal, you allege that FRA erred by responding to your request for ridership data on 

the Baltimore-Washington Superconducting Magnetic Levitation (SCMAGLEV) project by referring 

you to publicly available documents on the project website.  Specifically, you state that the publicly 

available redacted documents had FOIA Exemptions 4 and 6 improperly applied.  I am partially granting 

your FOIA appeal.  As you will note in the enclosed documents, FRA has removed many of the previous 

redactions.  However, for the reasons set out below, we have not removed them all.   

 

After getting this appeal, FRA conducted an E.O. 12,600 Submitter Consultation process with the 

project sponsor, Baltimore Washington Rapid Rail (BWRR).  See 49 C.F.R. §7.29.  BWRR agreed with 

all FRA redaction removals except for three.  After reviewing BWRR’s reasoning for these three 

redactions, FRA agreed to leave the redactions since BWRR had successfully asserted that the 

information was confidential business information (CBI). These redactions are on pages 4-5 of 

Appendix A, page 10 of Appendix C, and page 75 of Appendix E. 

Legal Analysis 

A. FOIA Exemption (b)(6) 

FOIA Exemption 6 protects individuals against clearly unwarranted invasions of personal privacy.  To 

be covered under Exemption 6, information must first meet a threshold requirement; it must fall within 

the category of “personnel and medical files and similar files.”  5 U.S.C. § 552(b)(6).  This is read 

broadly and includes all information that “applies to a particular individual.”  U.S. Dep’t of State v. 

 
1 FRA’s response to your FOIA request inadvertently had the wrong FOIA number (21-039) referenced.  The correct FOIA 

number for this appeal is 21-139. 
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Washington Post Co., 456 U.S. 595, 602 (1982).  Once that threshold is met, the focus turns to whether 

disclosure of the information would “constitute a clearly unwarranted invasion of personal privacy.”  5 

U.S.C. § 552(b)(6).  

This requires balancing the individual’s privacy interest against the public’s interest in disclosure of the 

information sought under the FOIA.  Dep’t of the Air Force v. Rose, 425 U.S. 352, 372 (1976).  In U.S. 

Dep’t of Justice v. Reporters Committee for Freedom of the Press, 489 U.S. 749 (1989), the Supreme 

Court narrowed the scope of what qualified as the public interest for purposes of the Exemption 6 

balancing test.  Under this narrowed scope, the public’s interest in disclosure requires that we consider 

the relationship of the requested record to the “core purpose” of the FOIA, which is to shed light on an 

agency’s performance of its duties.  Id. at 773.  The Supreme Court held that information that does not 

directly reveal the operations of the Federal government “falls outside the ambit of the public interest 

that the FOIA was enacted to serve.”  Id. at 775.  The Supreme Court reaffirmed this analysis in U.S. 

Dep’t of Defense v. Federal Labor Relations Authority, 510 U.S. 487 (1994). 

Here, FRA redacted the names of the peer reviewers contained in the appendices for the ridership 

studies. The peer review appendices containing these names had been completely redacted previously.   

FRA redacted the individual names because there is little public interest in revealing these private 

citizens’ names given their qualifications for reviewing the studies are still revealed.  Thus, shedding 

light on the agency’s performance of its duties and fulfilling FOIA’s purpose. 

B. FOIA Exemption (b)(4) 

Portions of the enclosed documents remain redacted pursuant to exemption 4, 5 U.S.C. 552 (b)(4), 

which protects “trade secrets and commercial or financial information obtained from a person [that is] 

privileged or confidential.” FRA has determined this information is “commercial or financial 

information [that] is both customarily and actually treated as private by its owner and provided to the 

government under an assurance of privacy…”.  Food Marketing Institute v. Argus Leader Media, 139 S. 

Ct. 2356, 2366 (2019). 

In your appeal, you argue that, 

This case is very different from the Food Marketing Institute case where the Supreme Court 

held that the “institute’s retailers customarily do not disclose store level SNAP data or 

make it publicly available (and where) the government has long promised retailers that it 

will keep their information private.” In contrast, BWRR cannot credibly claim that the 

redacted ridership data is of a kind routinely kept confidential nor can it claim that it relied 

historically on the government’s promise to keep it as such. In fact, the redacted ridership 

data relates to one specific project where the public has a compelling need to understand 

BWRR’s ridership justification for the Project that the FRA apparently accepted without 

question. 

For this appeal, FRA examined the Exemption 4 redactions made in the ridership studies.  We removed 

many redactions.  However, we also determined that the information remaining redacted is CBI since it 

is either commercial information related to Louis Berger’s proprietary choices for its analysis or 

BWRR’s commercial or financial information the release of which could result in a commercial 
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disadvantage for BWRR to obtain financing or maintain its market advantage.  We have also determined 

that this is information BWRR and Louis Berger would customarily keep private.   

Regarding the assertion in your appeal that Exemption 4 does not apply because FRA had not 

historically given a promise that any of the redacted information would be kept confidential, we 

disagree.  While the fact that an assurance has been historically applied might be some evidence it would 

be applied in the future, it is not the only factor to determine whether there is a current applicable 

assurance.  See OIP Guidance: Exemption 4 After the Supreme Court's Ruling in Food Marketing 

Institute v. Argus Leader Media (posted 10/3/2019) (noting that an express assurance of confidentiality 

can be established in several ways, including “direct communications with the submitter”).  Here, FRA 

provided an express assurance of confidentiality regarding certain information in the ridership studies.   

 

Generally, federal agencies must include information underlying the analyses contained in 

environmental review documents prepared pursuant to the National Environmental Policy Act.  42 

U.S.C. § 4321, et. seq.  In preparing the Draft Environmental Impact Statement (DEIS) for the 

SCMAGLEV Project, FRA relied on certain information in the ridership studies, developed by BWRR 

and Louis Berger, for the environmental analysis.  During the DEIS comment period, FRA published the 

ridership studies on the SCMAGLEV Project website to assist the public in review of the DEIS.  As the 

ridership studies also contained information that was not relevant to the DEIS analysis, FRA redacted 

this information from the ridership studies.  Throughout this process, FRA provided BWRR assurances 

that it would withhold information in the rider studies not relevant to the DEIS analysis. 

 

During discussions with BWRR about BWRR’s concerns with the confidentiality of certain information 

included in the ridership studies, FRA told BWRR that information in the ridership studies relating 

directly to the DEIS analysis of ridership could not be confidential.  Conversely, FRA assured BWRR 

that information related either to BWRR’s potential revenue (which is not relevant for the DEIS 

analysis) or to ridership information not considered in the DEIS (such as the individual annualized data 

provided in several ridership study graphs rather than the opening and horizon year FRA included in the 

DEIS) could be kept confidential.  Accordingly, for the DEIS and FRA’s response to your original FOIA 

request, FRA only released information that was already in the DEIS or was underlying the assumptions 

on ridership contained in the DEIS.   

 

For this appeal, FRA conducted another review of the information provided to you in response to your 

FOIA request.  After reviewing those redactions pursuant to FOIA, FRA determined additional 

information could be released, and after conducting submitter consultations, is releasing it to you.  The 

remaining redacted information is CBI that BWRR and/or Louis Berger would customarily keep private, 

and FRA provided express assurances it would keep the information private.   

Conclusion 

 

Based on the foregoing analysis, I am partially granting your appeal and releasing more information to 

you.  This decision has received the concurrence of John E. Allread,  

Attorney Advisor, on behalf of the Office of the General Counsel, U.S. Department of Transportation.  

The FOIA requires FRA to advise you that judicial review of FRA’s final determination is available in 

the United States District Court for the judicial district in which you reside or have your principal place 

of business, the judicial district in which the requested records are located, or the District of Columbia.  
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If you should have any questions regarding your FOIA appeal, you may contact Linda Martin, Senior 

Attorney, at linda.martin@dot.gov.  Please include FOIA No. 21-139 on all future correspondence 

regarding this matter.   

 

Sincerely, 

 

 

 

Brett A. Jortland 

Deputy Chief Counsel 
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EXECUTIVE SUMMARY  
The Federal Railroad Administration (FRA), in coordination with the Maryland Department of Transportation 

(MDOT), is preparing an Environmental Impact Statement (EIS) for the proposed Baltimore-Washington 

Superconducting Magnetic Levitation (SCMAGLEV) Project between Baltimore, MD, and Washington, DC, 

with an intermediate stop at Baltimore/Washington International Thurgood Marshall Airport (BWI). Louis 

Berger has prepared this ridership study of the proposed service in support of the EIS. 

ES-1 Project Overview 
Magnetic levitation (Maglev) is defined as an advanced transportation technology in which magnetic forces 

elevate, propel, and guide a vehicle over a specially designed guideway. Central Japan Railway (JRC) has 

developed SCMAGLEV technology that currently holds the record as the world’s fastest train having attained 

travel speeds of more than 375 miles per hour under test conditions.   

The implementation of SCMAGLEV technology in the Baltimore-Washington corridor will provide a high-

speed, high-capacity transportation connection between these two major cities substantially improving current 

travel times and reliability.  The project will also provide improved connectivity to BWI for residents and 

visitors to Anne Arundel and neighboring counties.  

Options for terminals include two locations in Washington (Mount Vernon Square or NoMA Gallaudet) and 

two locations in Baltimore (Westport/Cherry Hill or Inner Harbor/Camden Yards).  For the purposes of this 

report, Louis Berger assumed the Mount Vernon and Westport/Cherry Hill locations for the Washington, DC 

and Baltimore locations respectively as a base case, with sensitivity analyses conducted to evaluate the ridership 

impact of alternative station locations. 

ES-2 Study Objective and Methods 
The objective of this study is to provide all stakeholders engaged in the planning process with an estimate of 

ridership potential that will inform and advance the project development efforts.   

The ridership forecasts were prepared according to best practices in travel forecasting for intercity passenger 

rail as recommended by the FRA.  The study effort included the following work activities. 

• An extensive primary data collection program that included the development of a stated preference 

(SP) survey designed to measure characteristics of existing travel demand, and the willingness to pay 

for travel time savings and reliability in the Baltimore-Washington corridor. 

• A comprehensive review of data sources to establish base year levels of travel demand and 

origin/destination patterns was undertaken.  Data on the existing and planned future regional road and 

transit network was collected through collaboration with two metropolitan planning organizations in 

the region (Metropolitan Washington Council of Governments (MWCOG) and Baltimore 

Metropolitan Council (BMC)) along with MTA and other regional agencies.  In addition, a third-party 

data set derived from mobile phone data was obtained to develop a thorough, up-to-date view on 

origin/destination patterns. 
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• A critical assessment of economic growth projections was conducted to establish a reasonable level for 

the overall increase in travel demand that will occur in the study area.  The review included regional 

MPO forecasts and third-party economic demographic forecasts. 

• An intercity passenger forecasting model for the corridor was developed. The model used primary and 

secondary data collected and best practices in discrete choice modeling based on current travel options 

by mode. In addition, it focused on key attributes of the surface transport system, including capacity 

and travel time, willingness to pay and preference for mode of travel, and economic growth data.  

• Alternative model estimates (sensitivity tests) were used to quantify the impacts of alternative 

assumptions of key forecasting inputs on corresponding ridership projections. The results of these 

tests are outlined in this report.  

• The study also included a peer review process using independent experts to review forecasting 

assumptions and procedures. 

The key features of the methodology noted above are designed to ensure highly reliable forecasts.  It is 

important to note, however, that it is not possible to forecast future events with certainty.  Assumptions 

employed in the development of this forecast regarding economic growth, competition between modes, and 

external factors affecting overall travel demand and SCMAGLEV may change in the future.  Changes from 

these assumptions and other unforeseeable factors could produce lower or higher actual ridership than the 

estimates contained in this report.  

ES-3 Travel Demand Model 

The ridership analysis was conducted using a travel demand model based on available regional data and 

customized specifically to analyze intercity trips within the study area. Key features of the travel demand model 

framework are noted below. 

• To support the engineering and environmental analyses, Louis Berger developed a model of average 

daily travel for four daily time periods with distinct characteristics for intercity travel: Morning (AM) 

6:00am to 9:00am; Midday (MD) 9:00am to 4:00pm; Evening (PM) 4:00pm to 7:00pm; and Overnight 

(NT) 7:00pm to 6:00am. 

• Average daily ridership estimates were converted to annual estimates through the application of an 

annualization factors that differed by trip purpose, e.g., commuter, airport-related, business, non-

business, to account for differences in the mix of weekday and weekend  travel patterns for each type 

of trip. An annualization factor of 330 days represents the average factor applied to convert average 

daily ridership estimates to annual estimates reflective of the proportionate mix of trip types..  

• To facilitate the collection of travel data a study area was set to correspond to the boundaries of the 

MWCOG and BMC regional planning jurisdictions (see Section 2.1).  To establish reasonable limits 

for the market area for intercity travel to be served by SCMAGLEV stations, a catchment area of a 25-

mile boundary around each of the three proposed stations was first delineated. Within the 

Baltimore/Washington region, the 25-mile zone was further refined to reflect what was considered a 

reasonable catchment area for short distance trips within those respective larger areas. 

• Louis Berger assembled a comprehensive accounting of the current level of intercity trips from MPO 

surveys and models, transit agency data, airport data, and mobile phone O/D data.  Given the 
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catchment area delineation, the total volume of travel in 2017 that constitutes the market for 

SCMAGLEV is over 117 million person trips annually (see Section 3.2). 

• Louis Berger conducted an analysis by travel mode to determine the growth in the total volume of trips 

into the future.  The analysis drew upon data from MPO demographic and economic forecasts, transit 

agency data, airport data, and third-party economic data sources (see Section 3.2).  The overall level of 

growth in intercity trips in the study areas was estimated at 0.93% compound average annual growth 

from 2017 through 2050. 

• Using the findings of the SP survey on trip characteristics, traveler characteristics, mode choice 

preferences and willingness to pay, Louis Berger conducted a discrete choice analysis to estimate mode 

choice models representing the existing travel market and future market with the inclusion of 

SCMAGLEV (see Section 5.2).   

 

 

• The mode choice model was developed with a nested structure  

 

 

• The implied value of time resulting from the discrete choice analysis is consistent with USDOT 

guidelines and the household income profile of the study area (see Section 5.1). 

ES-4 SCMAGLEV Forecast 
Louis Berger developed ridership demand estimates of the proposed SCMAGLEV project using the travel 

demand model described above. These ridership demand forecasts were developed through a process that first 

tested fare sensitivity of the various market segments before identifying and applying optimized fares in the 

forecasting process.  

The projected ridership demand for the period from 2025 to 2050 is depicted in Figure ES-1. The forecast 

includes a 2-year ramp-up period, a period of time during which ridership is building up to “steady-state” 

forecast levels as travelers become acquainted with the new rail service and adjust their trip-making habits.  

During the initial two years of the forecast ramp-up, adjusted ridership is 40 and 80 percent respectively, of 

steady state growth levels predicted by the travel demand model. Ridership following the end of the ramp up 

period grows from approximately 16.3 million annual trips in 2027, to approximately 24.5 million annual trips 

at the model’s forecast horizon of 2050 – corresponding to an annualized average growth rate of 1.8 percent 

over that time frame. 

 

(b) (4)

(b) (4)
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The SCMAGLEV ridership forecast did not include some additional sources of potential ridership that could 

accrue to the proposed system. Although not an exhaustive list, the additional factors could result in some 

potential upside to the base ridership forecast presented here.  Key elements of additional sources of ridership 

are discussed in Section 7.3 and include: 1) economic development activity in and around station areas, and in 

the regional economy more generally, that may be prompted by the investment and improved mobility and 

accessibility afforded by SCMAGLEV; 2) capacity constraints on the existing passenger rail system; 3)air-rail 

code sharing arrangements facilitated by the direct terminal access that SCMAGLEV will provide at BWI; 4) 

yield management through dynamic fare pricing, already in use by many airline carriers and Amtrak, could 

further enhance projected ridership demand significantly by more efficiently managing demand for 

SCMAGLEV service. 
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1.0 INTRODUCTION  
The Federal Railroad Administration (FRA), in coordination with the Maryland Department of Transportation 

(MDOT), is preparing an Environmental Impact Statement (EIS) for the proposed Baltimore-Washington 

Superconducting Magnetic Levitation (SCMAGLEV) Project between Baltimore, MD, and Washington, DC, 

with an intermediate stop at Baltimore-Washington International – Thurgood Marshall (BWI) airport. 

Louis Berger has prepared this ridership study of the service in support of the EIS. 

1.1 SCMAGLEV Technology 
Magnetic levitation (Maglev) is defined as an advanced transportation technology in which magnetic forces 

elevate, propel, and guide a vehicle over a specially designed guideway. Central Japan Railway (JRC) has 

developed SCMAGLEV technology that currently holds the record as the world’s fastest train having attained 

travel speeds of more than 375 miles per hour under test conditions.   

FIGURE 1-1 SCMAGLEV VEHICLE   

 
Source: Saruno Hirobano 

 

Unlike the conventional steel wheel rail systems, SCMAGLEV technology relies on powerful magnetic forces 

to both suspend and propel train vehicles at speeds of approximately 311 miles per hour under normal operating 

conditions. Rather than riding directly on standard steel railroad tracks, SCMAGLEV trains travel between the 

walls of a U-shaped concrete structure as shown in Figure 1-2.  
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FIGURE 1-2 SCMAGLEV TECHNOLOGY   

 
Source: http://www.bwmaglev info/index.php/overview/what-is-scmaglev 

 

In addition to preventing derailment, the guideway carries coils that are used to levitate, propel and guide the 

SCMAGLEV vehicles in conjunction with powerful superconducting magnets that are installed into the bogies 

of each train car. Superconductivity is the phenomenon of near zero electric resistance that results when the 

temperature of certain metals, alloys and oxides falls below a certain level – a superconductive state is achieved 

in the SCMAGLEV system by cooling a niobium-titanium alloy to a temperature of minus 452 Fahrenheit 
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(minus 269 degrees Celsius) with liquid helium. When an electrical current is applied to the coil in a 

superconductive state (superconductive coil), this current continues to flow permanently, resulting in the 

creation of a very large magnetic field. 

1.2 Proposed Service 

The SCMAGLEV Project will have the three aforementioned station locations in the Baltimore-Washington 

region.  The proposed service will directly serve stations located in Washington, DC and Baltimore, as well as 

The BWI airport location will be accessible both to airport-related and other trip purposes. Figure 1-3 depicts 

the various station location options in the corridor while the full list of potential stations in the corridor is 

provided below.  

FIGURE 1-3 SCMAGLEV PROPOSED SERVICE AND STATIONS 

 

• Washington, DC 
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- Mount Vernon Square or 

- NoMA Gallaudet 

• Baltimore-Washington International Thurgood Marshall Airport (BWI) 

• Baltimore 

- Harbor West (Westport/Cherry Hill) or 

- Inner Harbor/Camden Yards  

For the purposes of this report, the Louis Berger Team assumed the Mount Vernon and Westport/Cherry Hill 

locations for the Washington, DC and Baltimore locations, respectively, as a base case, with sensitivity analyses 

conducted to evaluate the ridership impact of alternative station locations. 

1.3 Study Objectives 
The objective of this study is to provide all relevant stakeholders engaged in the planning process with an 

estimate of ridership potential that will inform and advance the project development efforts.   

The ridership forecasts were prepared according to best practices in travel forecasting for intercity passenger 

rail as recommended by the FRA. The integrity of the study is underpinned by the following key features: 

• The use of experienced travel demand forecasting consultants. 

• A peer review process using independent experts to review forecasting assumptions and procedures. 

• Extensive primary data collection including a stated preference (SP) survey designed to measure 

characteristics of existing travel demand in the Baltimore-Washington corridor. 

• A critical assessment of economic growth projections that are used to estimate the overall increase in 

travel demand. 

• The development of a forecasting model for the corridor based on current travel, transport system and 

economic growth data.  

• The adoption of conservative assumptions regarding factors affecting SCMAGLEV usage. 

• Alternative model estimates (sensitivity testing) intended to quantify the impacts of different 

assumptions of key forecasting inputs on corresponding ridership projections.  

The key features noted above are designed to ensure highly reliable forecasts.  However, it is not possible to 

forecast future events with certainty.  Assumptions regarding economic growth, competition between modes 

and external factors affecting overall travel demand and SCMAGLEV usage may prove inaccurate.  Changes 

from these assumptions could produce lower or higher actual ridership than the estimates contained in this 

report.  

Outputs of the forecast that were used to determine the economic, financial, and business planning dimensions 

of the proposed investment include the following: 

• Overall ridership demand estimates 
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• Station-station segment ridership estimates 

• Market share analysis 

• Market breakdown by user type (business/non-business etc.) 

• Ridership demand elasticity with respect to fare 

• Ridership demand with respect to level-of-service characteristics 

• User benefit metrics (values-of-time) 

1.4 Organization of Report 
Louis Berger’s technical approach and analysis is broken down into six distinct areas of study outlined below. 

Each of these study areas are discussed in greater detail within their respective chapters of this report.   

• Methodological overview (Section 2) 

• Market assessment (Section 3) 

• Stated preference survey (Section 4)  

• Model Estimation and discrete choice analysis (Section 5) 

• Travel demand model development (Section 6) 

• Ridership forecast development (Section 7) 

• Peer review (Section 8) 
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2.0 METHODOLOGICAL APPROACH OVERVIEW  
This section of the report provides a high level overview of the methodological approach used to develop the 

SCMAGLEV ridership forecast. The first portion of this Section details the study area and the geographic 

definitions governing downstream discussions of methodology in this and subsequent sections of the report. 

The remaining portions of this section outline the work flow of the methodological approach. 

2.1 Study Area 
MPOs are agencies designated by the U.S. Department of Transportation to carry out transportation planning 

and project prioritization for federally funded projects in urbanized areas. These agencies collect data on 

demographic changes, trip-making patterns, travel demand, and transportation infrastructure in the 

metropolitan region they cover. The Louis Berger Team used the jurisdictional boundaries of the two 

Metropolitan Planning Organizations (MPOs), specifically, the BMC (cross-hatched in Figure 2-1 below) and 

MWCOG (shaded tan), to delineate the initial limits of the study coverage area.  

FIGURE 2-1 STUDY AREA 

 

 

The combined region encompasses 27 counties in the Baltimore-Washington region, spread across both 

Maryland, Virginia, portions of West Virginia, and the District of Columbia. The geographic extent of both 
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model areas overlap as depicted by the shaded cross-hatched region in Figure 2-1 that covers seven counties in 

Maryland and the District of Columbia as further discussed in Section 3.1.2.1 of this report. 

Figure 2-1 also shows that the area covered by the two MPO regions almost perfectly coincides with geographic 

reach of the Washington, DC (purple boundary) and Baltimore, MD (red boundary) Metropolitan Statistical 

Areas (MSA). Because MSAs are typically considered the geographic limit for economic linkages of a region, 

they thereby provide another useful basis for collecting and organizing the regional databases used in this study. 

2.1.1 Zonal Structure  
Although MPO TAZ typically form the unit of analysis for intra-urban/regional travel demand studies, Louis 

Berger sought a level of geographic resolution that was more practical from an intercity travel standpoint but 

still afforded high degree of granular detail. The Louis Berger Team elected to use the integrated corridor 

analysis tool (ICAT) zonal system created for the I-95 Corridor Coalition that was intended to support the type 

of multi-jurisdictional analysis required for this study, given that neither regional model encompasses the likely 

travel market area. The ICAT zonal system consists of 3,200 zones that span 16 states across the eastern United 

States as shown in the left portion of Figure 2-2. Each ICAT zone represents aggregations of US Census Bureau 

census tract boundaries as shown by the left portion of Figure 2-2 that overlays ICAT zones against census 

tract-based TAZs from the two regional models.  

FIGURE 2-2 ICAT ZONAL SYSTEM 

 

 

Of 3,271 ICAT zones spanning Maine to Florida, 207 zones were located within the 27 counties of the 

Baltimore-Washington study area as shown in Table 2-1. For comparison, the interregional travel demand 

model used in theFRA’s NEC Futures ridership study was developed based on an Amtrak travel demand model 
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designed to reflect the state-of-the-practice as described in the High Speed Intercity Passenger Rail (HSIPR) 

Best Practices documents.2 

FIGURE 2-3 METHODOLOGICAL OVERVIEW 

 

 

The interlinked processes presented in the figure can be summarized in four broad work streams briefly 

described below: 

• Data collection is further segmented into three broad categories. 

- Socioeconomic and demographic (SED) data that provides the basis for understanding 

rates of current trip generation (production and attraction) as well as growth in future trip 

generation rates. 

                                                           
2 Steer Davies Gleave, HSIPR Best Practices: Ridership and Revenue Forecasting, Prepared for the Office of the Inspector General, 
2011 
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- Travel mode data that provides an indication of the addressable travel market size through 

the triangulation of several data sources supplying information on trip volumes by mode. 

- Travel condition data providing information on the levels of service (LOS) by mode for use 

in understanding current and future mode choice. 

• Trip table development is a key component of the forecasting process as it defines the scope of the 

potential ridership. This phase of the study can be further decomposed into four discrete tasks:   

- Base year trip table development that proceeds from the travel mode data collection 

exercise to define the volume of trips between the various city pairs of interest to this study. 

- Market segmentation of the trip table that breaks down the estimated volume of trips 

according to several different categories that may drive mode choice decisions such as trip 

purpose, household income, time-of-day, etc. 

- Total demand model estimation based on currently observed correlations between local 

socioeconomic conditions, and patterns of trip generation and distribution. 

- Future year trip table development using the total demand model to develop future 

forecasts of overall travel demand market growth by travel market 

• Primary market research is a critical component of the overall ridership demand forecasting effort 

is further segmented into two distinct efforts: 

- Stated preference (SP) survey that collects data on the potential travel market information 

including existing travel patterns and travel characteristics of each respondent. The 

hypothetical choice tasks presented to respondents are then used as the basis for developing 

mode choice models through model estimation and calibration procedures.  

- Model estimation processes develop mathematical algorithms describing observed mode 

choice behavior of hypothetical choice tasks. Resulting market-segmented models of mode 

choice are used to derive rates of diversion from existing modes of travel.  

• SCMAGLEV ridership forecasting comprised three distinct phases listed below 

- Fare sensitivity testing evaluating the various ranges of potential SCMAGLEV fares and 

resulting ridership demand responses 

- SCMAGLEV base case ridership forecasts estimating two sources of ridership that pivot 

off fare sensitivity analysis:  

 Diverted ridership 

 Induced ridership 

- Sensitivity tests to evaluate forecast uncertainty and areas of forecast risk. 

The following sections of the report discuss each of the major topic areas in greater detail. 
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3.0 MARKET ASSESSMENT  
The Louis Berger Team conducted a detailed assessment of the intercity travel market from both the demand 

and supply side. This analysis included a detailed review of socioeconomic and demographic characteristics of 

the study areas, together with an evaluation of existing intercity travel conditions through the various modes 

serving the corridor. 

3.1 Socioeconomic & Demographic Conditions  
Regional socioeconomic and demographic conditions are a principle determinant of travel demand that drive 

both trip generation and trip distribution. Using data obtained from the MPOs comprising the model study 

area as well as independent third-party forecasts obtained from Woods & Poole’s 2017 Complete Economic 

and Demographic Data Source (CEDDS 2017), Louis Berger evaluated recent historic trends and future 

projections of the following key variables: 

• Population 

• Households 

• Employment 

• Income 

These analyses were conducted at both county and ICAT zonal levels (where applicable) and are presented in 

tabular and graphical form throughout the following subsections of this chapter of the report. The use of 

socioeconomic and demographic data obtained from both MPOs as well as third party vendors affords a 

number of key benefits that enhance the reliability of this study’s results. MPO’s are mandated by the Federal 

Government to develop forecasts of population and employment change to support planning efforts at multiple 

levels of government and as such, this data reflects local knowledge of key factors that are likely to affect the 

magnitude and trajectory of growth in the region. Conversely, the procedures governing the development of 

third party vendor forecasts typically links local changes to macroeconomic conditions and scenarios that offer 

an alternative view of regional growth that can be used to benchmark and evaluate the plausibility of MPO 

forecasts. 

3.1.1 Historical Trends 
The historic population, number of households, and employment, levels of the Baltimore-Washington region 

are presented in Tables 3-1 to 3-3. The tables show that while the overall region has grown at a rate of about 

1.22 to 1.38 percent per annum between 1990 and 2017, some locations – particularly the District of Columbia 

and Baltimore City areas – have either grown at slower rates or witnessed declines over that same time period.  

However, looking at the more recent trends of growth between 2010 and 2017, the rate of population decline 

in the Baltimore central district has slowed down while the rates of employment have not only slowed down 

but dramatically increased to approximately 1 percent per annum. The District of Columbia on the other hand 

has experienced notably increases in growth over the more recent time period.  

The fastest rates of growth in population, households and employment is observed in Loudon County however 

the District of Columbia leads the region in terms of household income growth rates.  
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Figure 3-2 also shows that two model’s projected change in employment differs notably in Washington D.C., 

Montgomery and Prince George’s counties. However, the net effect of these growth patterns results in similar 

estimated rates of overall employment growth in this overlapping region.  

The differences in regional growth rates across all three variables are relatively small and the use of one source 

of data over the other is not expected to impact the overall volume of growth but rather the distribution of that 

growth with the MWCOG centering more growth in the urban core of Washington D.C., while the BMC model 

predicting more growth in the surrounding suburban areas around the capital. Ultimately, the MWCOG 

forecasts were used adopted as the MPO data source for the overlapping area in part due to the greater level 

of granularity that might prove useful in further future planning efforts. 

FIGURE 3-1 BMC/MWCOG MODEL COVERAGE AREAS 
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FIGURE 3-3 POPULATION GROWTH 2017-2050 (BALTIMORE/WASHINGTON REGION) 
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FIGURE 3-4 HOUSEHOLD GROWTH 2017-2050 (BALTIMORE/WASHINGTON REGION) 
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FIGURE 3-5 EMPLOYMENT GROWTH 2017-2050 (BALTIMORE/WASHINGTON REGION) 
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FIGURE 3-8 HOUSEHOLD INCOME DISTRIBUTION BY CONSOLIDATED INCOME CATEGORIES (2010) 
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Figure 3-9 presents the resulting pattern of mean household income change for the overall study area in 2017. 

Future Woods & Poole county level projections of household incomes by bracket were allocated down to the 

zonal level using the same ACS county-to-zone distribution and the corresponding zonal mean household 

income was estimated. Figure 3-10 depicts the future year predictions of mean household income at the zonal 

level. 

FIGURE 3-9 ZONAL MEAN HOUSEHOLD INCOME ESTIMATE (2017) 
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FIGURE 3-10  MEAN HOUSEHOLD INCOME GROWTH 2017-2050 (BALTIMORE/WASHINGTON) 
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3.2 Trip Table Development 
Louis Berger also conducted a detailed survey of the travel data from the study area to help understand the 

potential SCMAGLEV market size. Whereas typical travel demand studies focus on study areas that are almost 

entirely contained within a single MPO’s jurisdiction where detailed information on travel patterns is more 

readily available, the Baltimore-Washington Corridor study area’s aggregation of two MPO regions required a 

greater research effort that evaluated a number of independent data sources – each of varying quality and 

specificity. The key data sources consulted in this evaluation include the following: 

• Air Travel 

- Bureau of Transportation Statistics - 10% Ticket Sample (Airline Origin and Destination 

Survey DB1B). This data provided the most accurate picture of air trips that originated and 

ended at airports located within the study region.   

- Bureau of Transportation Statistics - Airline On-Time Statistics and Delay Causes 

- Washington-Baltimore Regional Air Passenger Survey – 2015 (MWCOG) 

 

• Rail 

- Amtrak 

 Ridership and revenue statistics 

 Amtrak Five Year Service Plans 2019-2023 

- National Association of Rail Passengers (NARP) – Amtrak ridership statistics 

- Maryland Area Regional Commuter (MARC) 

 Maryland Transit Administration (MTA) – Origin-Destination Survey 

 Maryland Open Data Portal – Monthly average weekday ridership statistics 

 MARC – Growth and Investment Plan Update 2013-2050  

 

• Intercity Bus 

- Resource System Group (RSG) Intercity Bus Model 

• Auto 

- AirSage, an Atlanta based wireless information and data provider, has developed an approach to 

gathering data about population mobility throughout a region. AirSage analyzes anonymous 

location and movement of mobile devices, which is derived from wireless signaling data, to provide 

new insights into where populations, are, were, or will be, and how they move about over time and 

in response to special events or disruptions to the roadway network. 

3.2.1 SCMAGLEV Catchment Areas 
Although the MPO jurisdictional boundary provides a useful basis for initial analysis of the travel market, the 

Louis Berger team initially limited to the SCMAGLEV catchment area to a 25-mile boundary around each of 

the three proposed stations. This approach comports with best practice recommendations highlighted in the 

High Speed Intercity Passenger Rail planning guidelines that discourage artificially restrictive catchment areas 

– particularly in the case of a proposed new service such as SCMAGLEV that promises to deliver 
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unprecedented levels of travel time savings to travelers in the corridor.4 The left portion of Figure 3-11 depicts 

the 25 mile boundaries around each station together with distribution of non-auto mode origins and 

destinations observed from Louis Berger’s stated preference (SP) survey discussed in greater detail in Section 

4.0. The distribution of non-auto trips in this figure justifies the size the of the 25 mile boundary as several 

records are observed throughout each area – albeit with a greater concentration in the downtown centers of 

each city. 

FIGURE 3-11  PRELIMINARY SCMAGLEV MARKET AREAS 

 
  

The 25-mile zone was further refined to reflect what was considered a reasonable catchment area for short 

distance trips. The first part of the refinement was defining zones with centroids that were within a 30-40 

minute drive of the proposed SCMAGLEV stations (the blue and orange shaded regions in the right portion 

of Figure 3-11 that demarcate the Baltimore and Washington regions respectively). These delineated areas were 

further revised to exclude short cross-jurisdictional movements between the Baltimore and Washington 

regions, and are depicted by the cross-hatched area in right portion of Figure 3-11. 

It should be noted that these cross-hatched regions only represent the potential catchment area, and that 

intercity trips between to the two regions will still be subject to other mode choice decision factors applied in 

the travel demand model’s probabilistic estimates of diversions to SCMAGLEV that take into account the 

appropriate penalties for both line-haul and station access/egress travel time. 

A comparison of the proposed SCMAGLEV market area to that observed from the 2003 Maglev DEIS study 

(Figure 3-12) shows a close correspondence between catchment areas of the two study efforts. It should be 

noted that the 2003 Maglev DEIS catchment area was defined solely on the basis of existing MARC or Amtrak 

use, thereby further validating the proposed market area for SCMAGLEV service that will provide a faster and 

more reliable option for travelers in the corridor. For additional reference, Figure 3-13 depicts the MARC 

catchment shed observed in a recent 2016 origin-destination survey of customers. 

                                                           
4 Steer Davies Gleave, HSIPR Best Practices: Ridership and Revenue Forecasting, Prepared for the Office of the Inspector General, 

2011 



Baltimore-Washington SCMAGLEV Project   Louis Berger 
Ridership Report 

36 | P a g e  

 
 

FIGURE 3-12  BALTIMORE-WASHINGTON CATCHMENT AREAS COMPARISON 

 
 

FIGURE 3-13  MARC SYSTEM RIDERSHIP CATCHMENT AREAS 

 
 

3.2.2 Base Year Trip Table 
The base year trip table was developed by compiling available information on all the public modes of travel 

using the data sources described above. Given that the AirSage data reflects all trips (both auto and non-auto) 
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the volume of auto trips was determined by subtracting out the volume of public modes travel from the AirSage 

volumes at the city pair level within the refined travel market catchment areas delineated in Figure 3-9.  

Although the BWI airport market shed covers a large portion of the Baltimore-Washington travel market, the 

market areas delineating airport access trips for this study were first circumscribed within the travel market 

catchment area defined in Figure 3-11 and then further narrowed to represent reasonable access patterns that 

take into account the proximity of the proposed SCMAGLEV stations within the corridor. Given the very 

short distances between Downtown Baltimore and BWI, the airport access market areas in Baltimore were 

limited to relatively small geography depicted by the tan shaded area in Figure 3-14 while the airport access 

market in the Washington region had larger coverage area given the longer distance to BWI. As defined, the 

SCMAGLEV BWI airport access market only represents a smaller portion of the airport’s wider market. 

The airport choice zones that are a subset of airport access markets represent the contested ground between 

the regional airports in the Washington area (BWI, DCA, IAD). This region is depicted by the cross-hatched 

area around Washington DC in Figure 3-14. 

Data from the MWCOG airport ground access surveys were used to develop estimates of trip volumes from 

the delineated airport access catchment areas by mode of travel – including taxi and transportation network 

companies (TNCs). 

FIGURE 3-14  SCMAGLEV AIRPORT ACCESS AND AIRPORT CHOICE TRAVEL MARKETS 

` 
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TABLE 3-10 2017 TRIP TABLE BY MODE OF TRAVEL (ANNUAL VOLUMES) 

 

 

 

 

 

 

 

 

   

  

  

 

  

  

TABLE 3-11 2017 TRIP TABLE BY MARKET SEGMENT 

 

3.2.3 Future Year Trip Table 

3.2.3.1 Non-Airport Access Trips 

Future year growth of the trip table was achieved through two means, a total demand model was developed 

that related base year trip table patterns at the ICAT zonal level, to corresponding zonal estimates of 

(b) (4)
(b) (4)

(b) (4)
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socioeconomic and demographic characteristics at both the origin and destination zones as shown in Table 3-

12.  

This total demand model applied to commute, business and non-business trips and utilized the county level 

projections of the Woods & Poole data, shared down to the zonal level based on the MPO TAZ distributions 

discussed previously in this Section of the report.  

 

 

 

 

 

 

 

 

 

 

TABLE 3-12 2017-2050 TRIP GROWTH CAGR 

 

3.2.3.2 Airport Access Trips 

Airport access trips to and from BWI on the other hand were predicted to grow at the rates of implied by the  

latest FAA terminal area forecasts (TAF) as shown in Figure 3-15. The TAF projected growth at both 

Washington Dulles International Airport (IAD) and DC Reagan Airport (DCA) were used to grow the airport 

choice travel market. 
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FIGURE 3-15  AIR PASSENGER ENPLANEMENTS BY REGIONAL AIRPORT 

 
Source: FAA Terminal Area Forecasts (2017), Louis Berger (2018) 

 

3.2.3.3 Total Trip Table Growth 

 

 

 

 

TABLE 3-13 2017-2050 TRIP GROWTH CAGR 
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4.0 STATED PREFERENCE SURVEY  
The 2017 SP survey supported the following ridership tasks: 

• Develop SCMAGLEV demand estimates for travel between BWI and Washington, DC. 

• Develop SCMAGLEV demand estimates by time-of-day, for weekdays and weekends. 

• . 

• 
 

•  

 

 

4.1 Survey Design 
The survey instrument was designed to be administered electronically.  Advantages of an electronic survey 

instrument compared to a paper questionnaire include that the questionnaire is customized for each respondent 

based on their responses throughout the survey.  Built-in error checks further improve the quality of the data 

collected with an electronic survey instrument. Because the survey instrument was online, an additional 

advantage is that data collection can be followed live remotely.   

 

 

The survey instrument included the following types of questions: 

• Screening Questions – Screening questions determine whether a person is qualified to participate in 

the survey.  

• Reference trip –  

 

 

 

• Choice Exercise –  

 

  

• Induced Travel -  

 

  

• Socioeconomic/demographic characteristics –  
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4.1.1 Screening 
To be qualified to participate in the survey, potential respondents were required to meet the following criteria: 

• Age 18 or older 

• Within the past 6 months, the respondent must have traveled at least once between an origin and a 

destination pair that would be served by the proposed SCMAGLEV service. Stops included in the 

survey are located in Washington, DC, the Baltimore area, and at BWI. 

Participants were qualified to participate regardless of which mode that they used. 

 

4.1.2 Reference Trip 
Respondents who meet the screening criteria were asked to describe their most recent (for occasional travelers) 

or typical (for frequent travelers) qualified trip.  The reference trip provides a realistic context for the stated 

choice exercise. 

Questions regarding the most recent or typical trip: 

• Origin - Location and Type of Location (i.e., home, work, school, airport, other). 

• Destination - Location 

• Time - Day of week and time of day of travel. 

• Trip Purpose –  

• Intercity Business, Intercity Leisure, Intercity Commute (i.e., travel between home and usual place of 

work), Airport Access. 

• Travel Party - Number of persons in travel party, travel party composition, special needs. 

• Mode of Travel – Auto (Driver or Passenger), Train (Amtrak Regional, Amtrak Acela, MARC), 

Express/Long Distance Bus, Rideshare/Taxi (for airport access trips only)Access and Egress modes 

(for non-auto) – Walking, Bicycling, Bus, Rail, Drive and Park, Ride and Park, Kiss and Ride, Taxi, 

Rideshare. 

• Fare type and class (for Amtrak)- Amtrak Fare types: Saver, Value, Flexible, Premium, Multi-ride, Rail 

pass, Package deal; Amtrak Class: Coach, Business, First. 

• E-ZPass or cash (for auto only). 

• Parking cost and location (for auto only). 

• Number of nights spent at destination  

• Trip payment responsibility - Business trips are typically reimbursable by the employer or business; 

Company travel policy effect on mode choice for reimbursed travelers.  Carpool cost may be shared 

with passengers. 
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• Ticket Purchase and Trip Planning - Respondents were asked how far in advance that they purchased 

their ticket (for non-auto) and when they planned their trip to obtain an understanding if they would 

be able to benefit from discounts with advance purchase requirements.    

• Flexibility – Respondents were asked to what extent that they have the flexibility to alter the day of 

week or time of day that they traveled (arrival time). 

4.1.3 Choice Exercise 
The purpose of the choice exercise was to explore the survey respondent’s interest in various travel mode 

options including the proposed SCMAGLEV service. The choice exercise is the principal section of the survey 

and the resulting data forms the basis of the ridership forecast.   
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BWI Airport MARC rail station and on board of Penn Line MARC trains.  The second data collection phase 

took place in the secure area of BWI Airport.   

The survey was administered using computer-assisted personal interviewing (CAPI) techniques, which involved 

interviewers intercepting travelers and administering the online survey using Android tablets to those agreeing 

to participate. To obtain adequate participation rates, it was necessary to reduce the survey duration and 

therefore the intercept survey instrument was a shorter version of the survey instrument outlined in section 4.1. 

Upon completion of each questionnaire, the data was automatically uploaded to the survey database, which 

allowed for real time monitoring of data quality and progress towards sample size goals. 

Individuals selected to collect data were required to exhibit the qualities needed for a successful interviewer.  

Some of these skills involve familiarity with a tablet, an outgoing personality, excellent communication skills, 

and reliable personal transportation. Interviewers were required to attend a four-hour training session. During 

the training session, interviewers were advised about the purpose of the study, work schedule (survey times and 

location), dress code, and data collection methodology.  The training session also included a focused review of 

the survey instrument to familiarize the staff with each question and appropriate responses to be collected. 

Interviewers were instructed to communicate each question completely as worded. Throughout the data 

collection, interviewers also received sampling instructions (e.g., every travel party encountered or every nth 

travel party) from the field supervisor depending on the level of activity at the site at the time.  

4.2.2 Internet Survey 
The internet survey was conducted from November 1, 2017 to December 2, 2017. The survey was conducted 

using Computer Assisted Web Interviewing (CAWI) techniques as part of which respondents access the online 

survey and complete the survey on their computer or phone without an interviewer.  Internet surveys have 

been a growing trend in travel survey research due to the lower costs and faster data collection.  Respondents 

to the internet survey were recruited in two ways. 

•  
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TABLE 4-3 - INTERNET SURVEY SAMPLE SIZE 

Total  643 
 

4.3 Summary Tabulation & Frequencies 

4.3.1 Reference Trip 
 

 

 

  

 

TABLE 4-4 - TABLE ORIGIN AND DESTINATION PAIRS BY TRIP PURPOSE 

 

4.3.2 Interest in SCMAGLEV 
While the choice exercise data formed the basis for ridership forecasts, the survey instrument also directly asked 

respondents if they would choose the SCMAGLEV service for their reference trip. The direct question 

presented the SCMAGLEV service in terms of in-vehicle travel, access, and egress time, frequency, cost and 

service level.  While this direct question does not include any information about alternative travel options, it 

offers additional insight in understanding travelers’ interest in the SCMAGLEV service and their willingness to 

pay for the travel time savings, reliability and service amenities.   
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4.3.4 Party Size 
 

   

FIGURE 4-6 – PARTY SIZE BALTIMORE-WASHINGTON TRAVEL 

 

 

4.3.5 Mode preferences 
 

 

 

 

 

 

 

 

 

 

0.0

0.5

1.0

1.5

2.0

2.5

Business Commute Non-Work

p
ar

ty
 s

iz
e

(b) (4)

(b) (4)

(b) (4)



Baltimore-Washington SCMAGLEV Project   Louis Berger 
Ridership Report 

51 | P a g e  

 
 

FIGURE 4-7 - REASONS FOR CHOOSING AUTO FOR BALTIMORE WASHINGTON TRAVEL 
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5.0 DISCRETE CHOICE ANALYSIS  
The SP data from both the web and internet surveys was analyzed and provided a set of mode choice model 

coefficients that would be integrated into the travel demand model used to generate SCMAGLEV ridership 

forecasts. In selecting between the modes of travel presented in each of the hypothetical choice experiments, 

and by making trade-offs between the varying levels of travel time, travel cost, service frequency presented in 

each screen, respondents implicitly provided information on their travel preferences. Using discrete choice 

analysis techniques, Louis Berger was able to determine the relative importance of each individual level-of-

service (LOS) travel attribute on traveler mode choice, as well as the general modal bias or preference for each 

market segment.  

5.1 Conceptual Overview 
The basic concept driving discrete choice analysis is the idea of utility maximization. Utility in economics is 

described as the satisfaction an individual gains from the consumption of goods or services. Each alternative 

in a decision maker’s choice set provides a level of utility that is both a function of the attributes specific to that 

alternative, as well as the decision maker’s own characteristics. 

The logit model’s mathematical form has been found to most closely articulate a number of the theoretical 

principles of utility theory maximization. It has been deployed in various forms as the basis for the development 

of several discrete choice models used in analyzing transportation mode choice. The utility of a given alternative 

is assumed to comprise a deterministic portion that is a function of measurable characteristics, as well an error 

term that accounts for the portion of an individual’s utility derived from a given mode that cannot be observed 

or measured by an analyst. 

Ui = Vi + ε 

Where:   

Ui = represents the utility accruing to individual i 

Vi = represents the deterministic portion of utility accruing to individual i 

ε = represents the error term 

 

 

 

 

 

(b) (4)

(b) (4)



Baltimore-Washington SCMAGLEV Project   Louis Berger 
Ridership Report 

53 | P a g e  

 
 

The multinomial logit model (MNL) that forms the basis of discrete choice models calculates the probability 

of selecting a given alternative by comparing the utility of that mode against the total utilities of all mode 

alternatives in a choice set. Formally it is expressed as:  

P(i)= 
eUi

∑ e
Uj

j=J

  (4) 

Where:  

i and j are alternatives in a choice set,   

P(i) is the probability of choosing Mode i,  

J is the set of all alternatives available to the individual (including modes i and j), 

U is the utility associated with a given mode (as shown above) 

Although Louis Berger tested and applied a variety of functional forms in the final model specification, the 

general MNL form was used in the preliminary assessments of data quality and the evaluations of conceptual 

relationships among select variables. 

5.1.1 Value of Time 
Value-of-Time (VoT) is the estimated price an individual is willing to pay to save time on a given journey. This 

measure is typically calculated as the ratio of the travel time coefficient (converted from minutes to hours) and 

the cost coefficient as shown in equation 6.  

/$)cost(utils

(min/hour))(utils/mintraveltime

β

60β
VoT


  (5) 

The VoT is a measure of price sensitivity in transportation planning, and provides a useful summary metric to 

evaluate the conceptual consistency of an estimated model.  

 

 

The United States Department of Transportation (U.S. DOT) has provided guidelines for recommended values 

of time based on estimated hourly wages, trip length and trip purpose. Louis Berger used these guidelines to 

estimate the corresponding set of anticipated VoT ranges specific to the income composition of the survey data 

collected (Table 5-1) that would be used to evaluate the conceptual consistency of some of the estimated 

models.  

They further provide guidance for reasonable values of time based on the mode of transportation and distance 

of travel – based again on nationwide median household incomes. As per the latest 2016 guidelines, these values 

range between $16.30 and $24.50/hr for personal non-business intercity travel (which would technically include 

commuting trips), and between $20.30 and $30.50/hr for intercity business travel using traditional surface 

modes of travel. For intercity travel by air or high speed rail, the corresponding values range between $31.00 

and 46.50/hr for non-business travel and $50.60 and $75.80/hr for business travel. 
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6.3 Diversion and Induced Models 
The SCMAGLEV ridership estimates were estimated through the calculation of both mode diversions,  and 

the estimation of induced trips that are not currently reflected in the base or future year trip tables.  

6.3.1 Diversion Model 
 

 

  

 

 

 

6.3.2 Induced Ridership 
In addition to the diverted model, SCMAGLEV was projected to induce ridership that is currently not reflected 

in the trip tables developed. Two approaches were identified to quantify this additional volume of ridership on 

a zone-pair basis: 

(b) (4)
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• Generalized cost of travel approach 

• Airport choice  

6.3.2.1 Generalized cost of travel 

Assuming that the total number of trips (T) generated between a given O-D pair in equation 9 is a function of 

both socioeconomic/demographic factors (SED) and travel impedance (U) that is characterized by equation 

10, the estimated volume of induced trips is therefore obtained from equation 13. 

 

T = SED × U         (9) 

Where: 

SED = the socioeconomic/demographic factors at both the origin and destination  

U = generalized cost/utility of travel between the origin and destination pairs 

And: 

U = -(LN(expUauto + expUpublic))       (10) 

Induced Trips = Trips after SCMAGLEV (TA) - Trips before SCMAGLEV (TB)  (11) 

 

Based on equation 11, the total travel before and after SCMAGLEV implementation are estimated as follows: 

TA = SED × UA         (12) 

TB = SED × UB         (13) 

 

Holding the SED factors constant, the percentage increase in total travel can therefore be expresses entirely in 

terms of changes in the generalized cost as shown in equation 14.  

 

Induced Demand % = (UA – UB)/ UB   (14) 

6.3.2.2 Airport Choice 

The generalized cost of travel approach described in Section 3.2.3.1 is based on an analytical concept that 

directly correlates travel impedance to trip generation. This concept does not apply to airport access trips 

because the volume of trips to a given airport is ultimately a function of air travel demand at that airport and 

not the ease of airport ground access.  
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Louis Berger adopted an airport choice model developed as part of the Federal Aviation Administration’s 

(FAA) Regional Air Service Demand study of the New York/New Jersey Metropolitan area, and relied on the 

ground access travel time coefficients obtained from that study. The improved generalized cost/utility of 

ground access travel to BWI as a result of SCMAGLEV service, was converted into equivalent units of travel 

time savings before being applied to the adopted airport choice model using incremental logit/pivot point 

analysis techniques. Equation 15 provides a mathematical summary of the incremental logit process.    

P(i)
' = 

Pie
ΔUi

∑ P(j)e
ΔUj

jEJ
  (15) 

 

Where:  

i and j  options in a choice set, 

P(j)  original base share for each alternative j (including option i),  

P’(i)  revised probability of choosing option i,  

ΔUj  change in utility associated with a given alternative j (including alternative i), 

J  set of all alternatives available to the individual 

6.3.3 Model Inputs 
Data characterizing the travel experience by each mode was used to operationalize the mode choice and induced 

demand models described above. Louis Berger utilized several sources of information to populate the travel 

skim files to be used in this process. 

6.3.3.1 Auto Travel Time 

Auto travel time and distance data feeding the model was obtained through Google Maps Directions API. This 

is a service that calculates directions and travel times, by mode of travel, between specified locations based on 

actual travel times experienced in the real-world under conditions. Google API data was collected for a typical 

Tuesday in April for the four time of day periods included in the model. Tuesday, as well as Wednesday and 

Thursday, reflects typical weekday travel conditions as it is not affected by weekend shoulder traffic as is the 

case on Mondays and Fridays.  Meanwhile, April is a month reflects typical travel conditions as it is not affected 

by summer travel.  The collected travel times were calculated with consideration of historical traffic conditions 

to ensure a more accurate characterization of the peak and off-peak travel experiences for each zone-pair. 

Travel times and distance were collected for each origin-destination (O-D) pair at the ICAT level.   

Google API data helped overcome the significant challenge of obtaining (where available) and harmonizing 

intercity travel data sources from the multiple MPOs in the region. Furthermore, the incorporation of this data 

also provided an opportunity to evaluate and benchmark such critical inputs as study area auto travel times and 

distances traveled into the travel model. A comparison of the Google API data to comparable BMC data for 

travel between Downtown Baltimore, BWI and Downtown DC is presented in Table 6-2 below. This table 

shows a reasonably close comparison across the two data sources—particularly in the off-peak period, however 

the BMC model does not distinguish the directionality of peak travel times.   
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The resulting calibrated mode choice constants are presented in Table 6-10. The NEC Future study took a 

similar approach by calibrating the mode constants by individual metropolitan area pairs, however, the resulting 

mode constant adjustments applied ranged in magnitude between -3 to 14.  

The SCMAGLEV ASC adjustments focused on the Baltimore-Washington portion of the model are generally 

in line with the general magnitude applied in the previous 2003 DEIS study referenced in Section 2.0 of this 

report.  
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6.5 Future Year Forecast Considerations 
The travel demand model also included a number of future year adjustments to account for anticipated changes 

on the both travel demand and supply side. 

6.5.1 Future Congestion 
Future year auto travel times were adjusted to account for the potential build of congestion in the system. The 

Louis Berger Team evaluated the Federal Highway Administration’s (FHWA) freight analysis framework (FAF) 

data to obtain estimates of future volume increases on roads serving the corridor, and based on the team’s 

analysis of growing traffic volumes measured against anticipated system capacity, estimated that future 

congestion between Baltimore and Washington would increase 9.1 percent by 2025 and 20.0 percent by 2050.   

A review of the BMC model also seemed to imply that future year travel times would increase approximately 

20 percent by 2040 – similar in scale to Louis Berger’s interpretation of the FAF data. The BMC future year 

travel conditions reflect the most updated view of major regional transportation investments that are likely to 

notably impact regional travel conditions. 

6.5.2 Value-of-Time Growth 
The U.S. DOT guidelines on the value-of-time indicate that these estimates should keep pace with the rate of 

real growth in projected household income. Given the anticipated increases in household income discussed in 

Section 3.0 of this report, the Louis Berger Team also adjusted the future year value-of-time in the travel 

demand model to reflect real growth in household income. This change was effected by adjusting the cost 

coefficient in the future year mode choice models to match the expected growth of values-of-time assuming a 

rate of real increase of 1.35 percent per year.  
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7.0 SCMAGLEV RIDERSHIP FORECASTS 
Louis Berger developed ridership demand estimates of the proposed SCMAGLEV project using the travel 

demand model described in Section 6.0. These ridership demand forecasts were developed through a process 

that first tested fare sensitivity of the various market segments before identifying and applying optimized fares 

to the future year travel markets.  

7.1 No Build Travel Market 
The calibrated travel demand model was used to estimate future growth in the SCMAGLEV travel market 

under both the build and no build conditions. Figure 7-1 presents both the growth of the SCMAGLEV travel 

market over time as well as the model’s projected mode split in 2050.  

FIGURE 7-1 SCMAGLEV TRAVEL MARKET 

 

 

The rail market share in Figure 7-1 only represents the portion of the rail travel market in the corridor with 

reasonable access to SCMAGLEV as a potential alternative and does not represent the total volume of rail trips 

in the corridor. Based on Louis Berger’s analysis, SCMAGLEV comprises approximately 33 percent of the total 

rail travel market in the corridor. 

7.2 Ridership Demand Forecast 
As indicated in the work flow presented in Section 2.0, Louis Berger conducted a sensitivity analysis on a range 

of fares as the first step in establishing the SCMAGLEV ridership demand forecast. A varied set of fares ranging 

between $27.00 and $81.00 depending on trip purpose and travel distance was used to generate a base case 

ridership demand forecast assuming station locations at Westport/Cherry Hill (Baltimore), BWI and Mount 

Vernon Square (Washington). Figure 7-2 charts the projected ridership demand forecast for the proposed 

SCMAGLEV service between the two model years 2025 to 2050.  
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9 Preston, John, The Case for High Speed Rail: A Review of the Recent Evidence, Royal Automobile Club Foundation for Motoring, 2009. 
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7.4 Potential Additional Sources of Ridership 
The SCMAGLEV ridership forecast did not include some additional sources of potential ridership that could 

accrue to the proposed system. Although not an exhaustive list, the additional factors that could result in some 

potential upside the base ridership forecast are listed and briefly discussed below. 

• Although the introduction of high speed transportation option in the Baltimore-Washington Corridor 

could very plausibly trigger economic development in the region it serves, particularly in the form of 

transit-oriented development near the stations, and subsequently generate even higher levels of travel 

demand due to this development, this ridership analysis did not include the potential impact of such 

second order effects that have been studied in megaregions such as the NEC. 

• Future capacity limitations of existing rail (Amtrak facilities shared by multiple users with growing 

demand) were not accounted for in the SCMAGLEV ridership forecasts. Future constraints on train 

operations and movements on the congested track facilities in the corridor particularly during peak 

periods, could leave significant portions of the public travel inclined market with limited service 

options.   

• Yield management practices through dynamic time-of-day pricing already in use by many airline carriers 

and Amtrak could further enhance projected revenues significantly by more efficiently managing 

demand for SCMAGLEV service.  
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8.0 PEER REVIEW 

Four independent experts reviewed the study methodology and findings, and provided their comments.  This 

chapter provides an overview of the peer review process, a summary of the qualifications of the peer reviewers 

and a summary of the review.  

8.1 Peer Review Process 

Identified experts were invited to participate in the peer review process based on their experience and expertise 

in one or more of the following areas travel demand forecasting methods, regional economics and statistical 

methods, transportation and technology, and multi-modal transportation systems evaluation. 

The Peer Reviewers were invited to a kick-off meeting held at the Louis Berger New York office on June 14, 

2018.  As part of the meeting, the study methodology and key interim study findings were presented and 

reviewers had the opportunity to ask questions. One week after the kick-off meeting, the initial version of a 

Draft Ridership Report was distributed to the reviewers.  Reviewers had a two-week period to review the Draft 

and provided comments at the end of that two-week period. 

Louis Berger reviewed the comments submitted and incorporated proposed changes to the Ridership Report, 

where appropriate.  Louis Berger also entered each comment, along with a response, in a comment-response 

matrix (Appendix B) 

8.2 Peer Reviewer Qualifications 

The selected panel of peer reviewers include: 

, Independent consultant and former lead of the URS’s national travel forecasting 

practice.  In addition to numerous independent peer review assignments since retiring from URS,  

 was lead author on the article Long–Term Projection of Traffic & Revenue for Equity Analysis 

(International Bridge, Tunnel and Turnpike Association, Tollways; 2006) and co-author of Methods 

for Quantitative Risk Analysis for Travel Demand Forecasting (Transportation Research Record, 

Journal of the Transportation Research Board, 2429:1-7; December 2014). 

Dr. , Professor of Operations Research & Financial Engineering at Princeton 

University.  He is Director of the Transportation Program at Princeton and Co-Director for the New 

Jersey Center for Transportation Information and Decision Engineering (NJ Tide).  earned 

bachelor’s and master’s degrees in aerospace engineering from Penn State and master’s and doctoral 

degrees in aerospace & mechanical Sciences at Princeton. He is co-editor of several books and author 

of over 100 scholarly papers.   is also founder, with , of ALK Technologies, Inc., 

which designs and builds real-time customized decision systems for major transportation companies 

and develops, markets, maintains and supports transportation routing software and databases.  

Regional Economic Studies Institute, Towson State University. The Regional Economic Studies 

Institute (RESI) has over 25 years of experience providing a vast array of economic and policy analysis 

services. Their expertise empowers public, private, and nonprofit organizational decision-making 

throughout Maryland and across the region. The team was led by   At RESI she managed 

several projects, including a study to address the potential economic impacts of the Panama Canal 
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expansion project on the Port of Baltimore. In addition, she was the lead author and researcher for a 

wide range of projects including measuring the impacts of Class I Railroads on the national economy. 

Dr. , Assistant Professor of City and Regional Planning and Electrical and Systems 

Engineering in the area of Transportation at the University of Pennsylvania. She is the Research 

Director for Mobility21, the University of Pennsylvania's $14M DOT National University 

Transportation Center.  Professor  research interests are in megaregional transportation 

planning, particularly the interdependence of the air, rail, and surface highway systems. Dr.  

recent work has examined how regions compete for air service with Air Service Incentives and how 

changing service patterns at airports within megaregion has affected surface transportation congestion.  

The selected peer review team brings experts in the following areas: travel demand forecasting methods 

), regional economics and statistical methods (RESI), transportation and technology ), and 

multi-modal transportation systems evaluation (  

8.3 Summary Peer Review Comments 

In general, peer reviewers agreed with the methodology used in the Draft Ridership Report.   stated 

that the work performed was carried out in a most professional manner and is consistent with the current stage 

of the SCMAGLEV ridership forecast development process.  stated that the fundamental 

methodology of identifying and quantifying customers for a service based on the results of a choice process by 

those customers is solid both theoretically and in practice.   RESI stated that because of the level of supporting 

documentation provided in the Draft Ridership Report, as compared to research reports, they cannot 

independently verify the components of the study. In response to this comment, additional documentation was 

incorporated in the Ridership Report, including the stated preference survey questionnaire.  

All individual comments, and responses to these comments, are listed in Appendix B. Where appropriate, 

changes in response to the comments were incorporated in the Ridership Report. 
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APPENDIX A: STATED PREFERENCE SURVEY 

This appendix is segmented into three sections: 

 A1: Internet Stated Preference Survey Questionnaire 

 A2: Intercept Stated Preference Survey Questionnaire 

 A3: Choice Exercise Levels of Service 
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Internet Stated Preference Survey Questionnaire 

 

INTRODUCTION 

Welcome Screen (each respondent receives unique link) 

 [Shown to: All respondents] 

Title: Welcome to the Baltimore-Washington Travel Study 2017! 

 

Introduction to Survey 

 [Shown to: All respondents] 

Title: Welcome to the Baltimore-Washington Travel Study! 

Text: On the following pages, you will be asked questions about your travel habits and travel preferences.  

The results of this study will help us to better understand travel demand and allow us to explore the 

possibility of new transportation options.  

The survey will take about 12 minutes to complete.  

Thank you in advance for your time. 

 

SCREENING 

Screening Question: Age 

 [Shown to: All respondents] 

Title: Welcome to the Baltimore-Washington Travel Study! 

Question: What is your age? 

1 Younger than 18 [Disqualified] 

2 18 to 19 years 

3 20 to 24 years 

4 25 to 34 years 

5 35 to 44 years 

6 45 to 54 years 

7 55 to 64 years 
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8 65 to 74 years 

9 75 years or older 

 

Screening Question: Place of Residence 

 [Shown to: All qualified respondents] 

Question: Where is your main residence? 

1 Baltimore area  

2 Washington, DC metro area  
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PERSONAL CHARACTERISTICS 

Personal Characteristics: Gender 

[Shown to: All respondents] 

Title: Personal Information 

Question: What is your gender? 

1 Male 

2 Female 

 

Personal Characteristics: Household size 

[Shown to: All respondents] 

Title: Personal Information 

Question: How many people live in your household? 

1 1, I live alone 

2 2 

3 3 

4 4 

5 5 

6 6 

7 7 

8 8 

9 9 

10 10 or more 

 

Personal Characteristics: Motor vehicles 

[Shown to: All respondents] 
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Title: Personal Information 

Question: How many motor vehicles are there in your [household size]-person household? 

1 0 

2 1 

3 2 

4 3 

5 4 

6 5 

7 6 

8 7 

9 8 or more 

 

Personal Characteristics: Household Income 

[Question Name: sp5] 

Title: Personal Information 

Question: What is the total household income of your [household size]-person household? 

1 Under $5,000 

2 $5,000 to $9,999 

3 $10,000 to $14,999 

[$5,000 intervals] 

61 $300,000 and over 

62 Don't know 

63 Decline to state 

 

Personal Characteristics: Employment status 

[Shown to: All respondents] 

Title: Personal Information 
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Question: What is your employment status? 

1 Employed full‐time 

2 Employed part‐time 

3 Self‐employed 

4 Student (not employed) 

5 Homemaker 

6 Retired 

7 Disabled 

8 Unemployed and looking for work 

9 Other 

 

Personal Characteristics: Number of Workers 

[Shown to: Respondents with household size more than one] 

Title: Personal Characteristics 

Question: How many workers (employed or self-employed) are there in your [household size]-person 

household? 

1 0 

2 1 

3 2 

4 3 

5 4 

6 5 

7 6 

8 7 

9 8 

10 9 

11 10 or more 
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Personal Characteristics: Educational Attainment 

[Shown to: All respondents] 

Title: Personal Characteristics 

What is the highest degree or level of school that you have completed? 

1 High School Diploma/GED 

2 Associate’s degree (e.g., AA, AS) 

3 Bachelor’s degree (e.g., BA, BS) 

4 Master’s degree (e.g., MA, MS, MBA) 

5 Professional degree beyond Bachelor’s degree (e.g., MD,DVM,DDS,JD) 

6 Doctorate’s degree (e.g., PhD, EdD) 

 

Personal Characteristics: Place of Residence 

[Shown to: Respondents who did not start trip at home] 

Title: Personal Characteristics 

Question: What is the ZIP code of your home address? 

 

CLOSING 

Closing: Qualified 

The survey is complete. Thank you for your time.  

 

Closing: Disqualified 

Thank you for your time 
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Intercept Stated Preference Survey Questionnaire 

 

INTRODUCTION 

[Shown to: All respondents] 

Title: Welcome to the Baltimore Washington Travel Study 2017! 

On the following pages, you will be asked questions about your travel habits and travel preferences.  The results 

of this study will help us to better understand travel demand and allow us to explore the possibility of new 

transportation options.   

The survey will take about 10 minutes to complete.  

Thank you in advance for your time. 

 

Place of Residence 

[Shown to: All respondents] 

Question Name: res 

Title: Welcome to the Baltimore Washington Travel Study! 

Where is your main residence? 

1 Baltimore metro area 

2 Washington, DC metro area (including Northern Virginia and Maryland suburbs) 

3 Other U.S. 

4 Outside the U.S. 

 

 

(b) (4)
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PERSONAL INFORMATION 

Question Name: sp1 

[Shown to: all Respondents] 

What is your age? 

1 18 to 19 years 

2 20 to 24 years 

3 […] 

15 80 years or older 

16 Decline to state 

 

Question Name: sp2 

[Shown to: all Respondents] 

What is your gender? 

1 Male 

2 Female 

 

Question Name: sp3 

[Shown to: all Respondents] 

How many people live in your household? 

1 1, I live alone 

2 2 

3 3 

4 4 

5 5 

6 6 

7 7 

8 8 

9 9 

10 10 or more 

 

 

Question Name: sp5 

[Shown to: all Respondents] 

What is your total household income? 



Baltimore-Washington SCMAGLEV Project   Louis Berger 
Ridership Report 

116 | P a g e  

 
 

1 Under $5,000 

2 $5,000 to $9,999 

3 $10,000 to $14,999 

4 $15,000 to $19,999 

5 $20,000 to $24,999 

 […] 

60 $295,000 to $299,999 

61 $300,000 and over 

62 Don't know 

63 Decline to state 

 

What is the ZIP code of your home address? 

[Shown to: Respondents not traveling from home] 
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APPENDIX B: PEER REVIEW COMMENT RESPONSE MATRIX 

The following pages provide a detailed summary of the comments received from the peer review panel as well 

as response to the comments provided. A summary of the peer review is provided in Section 8.0 of this report. 
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Memorandum 
 

 
DATE:   October 25, 2018 
 
TO:   Bill Scott & David Henley, BWRR 
 
FROM:   Larry Pesesky 
 
SUBJECT:  SCMAGLEV Ridership Report Revenue and Operations Estimates Addendum 

This memorandum presents the results of Louis Berger’s analysis of fare revenue and operational 
employment and operational economic impacts for the Baltimore-Washington SCMAGLEV project.  
The methodologies used to conduct the analyses precede the estimates.   

Estimated Fare Revenue 

Methodology 

The Project’s Draft Ridership Report (August 8, 2018) provides the detail on the estimated ridership 
between the three SCMAGLEV stations: Washington, DC, Baltimore/Washington International 
Thurgood Marshall Airport, and Baltimore, MD.  A sensitivity analysis has been conducted on a range 
of fares as the first step in establishing the SCMAGLEV ridership demand forecast. A varied set of 
fares ranging between $27.00 and $81.00 depending on trip purpose and travel distance was used to 
generate a base case ridership demand forecast assuming station locations at Cherry Hill (Baltimore), 
BWI and Mount Vernon Square (Washington).  The Draft Ridership Report (in Figure 7-2, and copied 
here for convenience as Figure 1) shows the projected base case ridership demand forecast for the 
proposed SCMAGLEV service between the 2025 and 2050 model years.   

The ridership forecasts in Figure 1 assume a 2-year ramp up period where actual ridership is 40 and 
80 percent, respectively, of steady state growth levels predicted by the travel demand model.  
Ridership following the end of the ramp up period grows from approximately 16.3 million annual 
trips in 2027 (45,000 daily), to approximately 24.5 million annual trips (67,000 daily) at the model’s 
forecast horizon of 2050 – corresponding to an annualized average growth rate of 1.8 percent over 
that time frame.  

The sensitivity analyses in the Draft Ridership Report were developed at the recommendation of the 
independent peer review panel to test the utility and functioning of the ridership model from replacing 
input derived from the stated-preference survey and other best practice research with inputs that 
represent possible occurrences.  
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Estimated Operational Impacts 

Methodology 

 
 

  

  

  

  

  

To estimate the net growth in jobs, labor income, gross regional product, and sales associated with 
operating and maintaining SCMAGLEV, an input-output modeling system (IMPLAN) was used. 
IMPLAN is a widely used and accepted input-output modeling tool. IMPLAN allows the user to 
generate area-specific multipliers that take into account inter-industry linkages and the relationships 
between industries and consumers across 440 sectors. 

IMPLAN estimates the following effects associated with operations and maintenance spending.   

• Direct: jobs, income, sales, and gross regional product created directly from the expenditures, 
such as hiring construction workers.  

• Indirect: jobs, income, sales, and gross regional product created by secondary activity related 
to the expenditures, such as the jobs generated in the professional services industry in support 
of the larger construction project.  

• Induced: jobs, income, sales, and gross regional product created by additional spending 
through the economy. These are the employment effects that occur when employees spend 
their wages in other industries, for example, retail purchases.  

The employment and economic effects are calculated in IMPLAN using capture rates provided by 
IMPLAN based on trade-flows data and models.  

Results 

Operation and maintenance expenditures will generate permanent jobs in the rail industry and its 
supplying industries. Household spending by workers in the rail industry and supplier industries will 
generate additional jobs throughout the region.  
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1. INTRODUCTION 

This memo first provides a general overview of the methodology Louis Berger used to forecast SCMAGLEV 

ridership between Baltimore and Washington for BWRR. 
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2. RIDERSHIP METHODOLOGY 

Louis Berger forecasted annual ridership demand between Baltimore, BWI, and Washington DC under two 

Baltimore station location scenarios: (1) Cherry Hill, which is the station location assumed in the base 

forecast; and (2) Camden Yards.   

The key elements of the study were as follows: 

— MODEL DEVELOPMENT: The ridership demand forecasts were prepared according to best practices in 

travel demand forecasting for intercity passenger rail as recommended by the Federal Railroad 

Administration (FRA). Key work activities included: (1) extensive primary data collection to understand 

willingness to pay for travel time savings and for travel time reliability by residents and visitors 

currently traveling in the Baltimore-Washington corridor; (2) a comprehensive review of existing data 

sources to establish base year levels of travel demand and origin/destination patterns; and (3) a 

critical assessment of economic growth projections to establish a reasonable level for the overall 

increase in travel demand that will occur in the study area. 

 

— DATA SOURCES: Throughout the modeling process, Louis Berger coordinated with the two 

Metropolitan Planning Organizations (MPO) covering the study area - the Baltimore Metropolitan 

Council (BMC) and Metropolitan Washington Council of Governments (MWCOG). In addition to third-

party (i.e., Woods & Poole) economic demographic forecasts, Louis Berger reviewed population and 

employment forecasts developed by the two MPOs. The methods and preliminary results were 

presented at a workshop at the BMC headquarters on June 13, 2018 that was attended by BMC and 

MWCOG along with other stakeholders (i.e. MEDCO, MDOT, and AECOM).  

 

CRITICAL MODEL REVIEW: A peer review process using independent experts reviewed the forecasting 

assumptions and procedures. The selected peer review team brought experts in the following areas: travel 

demand forecasting methods, regional economics and statistical methods, and transportation and 

technology. The peer reviewers included the Regional Economic Studies Institute at Towson State 

University along with three other experts. The peer review occurred in June 2018. Where appropriate, 

changes in response to the comments from the peer reviewers were incorporated into the ridership 

analysis.  

 

2.1 MODELING APPROACH 

Figure 1 provides a high-level schematic overview of the process that was used to generate the SCMAGLEV 

ridership estimates contained in this report. The methodological approach underpinning this study was 

designed to reflect the state-of-the-practice as described in the High-Speed Intercity Passenger Rail 

(HSIPR) Best Practices documents.1 

  

 

 

1 Steer Davies Gleave, HSIPR Best Practices: Ridership and Revenue Forecasting, Prepared for the Office of the Inspector 

General, 2011 
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Figure 1. Methodological Overview 

 

The interlinked processes presented in the figure can be summarized in four broad work streams briefly 

described below: 

— Data collection is further segmented into three broad categories. 

(1) Socioeconomic and demographic (SED) data that provides the basis for understanding 

rates of current trip generation (production and attraction) as well as growth in future 

trip generation rates. 

(2) Travel mode data that provides an indication of the addressable travel market size 

through the triangulation of several data sources supplying information on trip volumes 

by mode. 

(3) Travel condition data providing information on the levels of service (LOS) by mode for 

use in understanding current and future mode choice. 

— Trip table development is a key component of the forecasting process as it defines the scope of the 

potential ridership. This phase of the study can be further decomposed into four discrete tasks:   

(1) Base year trip table development that proceeds from the travel mode data collection 

exercise to define the volume of trips between the various city pairs of interest to this 

study. 
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(2) Market segmentation of the trip table that breaks down the estimated volume of trips 

according to several different categories that may drive mode choice decisions such as 

trip purpose, household income, time-of-day, etc. 

(3) Total demand model estimation based on currently observed correlations between local 

socioeconomic conditions, and patterns of trip generation and distribution. 

(4) Future year trip table development using the total demand model to develop future 

forecasts of overall travel demand market growth by travel market. 

— Primary market research is a critical component of the overall ridership demand forecasting effort is 

further segmented into two distinct efforts: 

(1) Stated preference (SP) survey that collects data on the potential travel market 

information including existing travel patterns and travel characteristics of each 

respondent. The hypothetical choice tasks presented to respondents are then used as the 

basis for developing mode choice models through model estimation and calibration 

procedures.  

(2) Model estimation processes develop mathematical algorithms describing observed 

mode choice behavior of hypothetical choice tasks. Resulting market-segmented models 

of mode choice are used to derive rates of diversion from existing modes of travel.  

— SCMAGLEV ridership forecasting comprised three distinct phases listed below: 

(1) Fare sensitivity testing evaluating the various ranges of potential SCMAGLEV fares and 

resulting ridership demand responses. 

(2) SCMAGLEV base case ridership forecasts estimating two sources of ridership that pivot 

off fare sensitivity analysis:  

(a) Diverted ridership 

(b) Induced ridership 

(3) Sensitivity tests to evaluate forecast uncertainty and areas of forecast risk. 

 

2.2 TRAVEL DEMAND MODEL 

The ridership analysis was conducted using a travel demand model based on available regional data and 

customized specifically to analyze intercity trips within the study area. Key features of the travel demand 

model framework are noted below: 

— To support the engineering and environmental analyses, Louis Berger developed a model of average 

daily travel for four daily time periods with distinct characteristics for intercity travel: Morning (AM) 

6:00am to 9:00am; Midday (MD) 9:00am to 4:00pm; Evening (PM) 4:00pm to 7:00pm; and Overnight 

(NT) 7:00pm to 6:00am. 

— Average daily ridership estimates were converted to annual estimates through the application of an 

annualization factors that differed by trip purpose, e.g., commuter, airport-related, business, non-

business, to account for differences in the mix of weekday and weekend travel patterns for each type 

of trip.  

— To facilitate the collection of travel data a study area was set to correspond to the boundaries of the 

MWCOG and BMC regional planning jurisdictions.  To establish reasonable limits for the market area 

for intercity travel to be served by SCMAGLEV stations, a catchment area of a 25-mile boundary 

around each of the three proposed stations was first delineated. Within the Baltimore/Washington 
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region, the 25-mile zone was further refined to reflect what was considered a reasonable catchment 

area for short distance trips within those respective larger areas. 

— Louis Berger assembled a comprehensive accounting of the current level of intercity trips from MPO 

surveys and models, transit agency data, airport data, and mobile phone O/D data.  Given the 

catchment area delineation, the total volume of travel in 2017 that constitutes the market for 

SCMAGLEV is over 117 million person trips annually. 

— Louis Berger conducted an analysis by travel mode to determine the growth in the total volume of 

trips into the future.  The analysis drew upon data from MPO demographic and economic forecasts, 

transit agency data, airport data, and third-party economic data sources.  The overall level of growth 

in intercity trips in the study areas was estimated at 0.93% compound average annual growth from 

2017 through 2050. 

— Using the findings of the SP survey on trip characteristics, traveler characteristics, mode choice 

preferences and willingness to pay, Louis Berger conducted a discrete choice analysis to estimate 

mode choice models representing the existing travel market and future market with the inclusion of 

SCMAGLEV.   

 

— The mode choice model was developed with a nested structure  

 

— The implied value of time resulting from the discrete choice analysis is consistent with USDOT 

guidelines and the household income profile of the study area. 

 

(b) (4)

(b) (4)
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