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Ridership 

In 2003, an initial assessment of the ridership potential for a Pawtucket/Central Falls 
Station was completed.  This initial assessment, developed for the Pawtucket 
Foundation, identified a range of 789 to 919 weekday daily boardings for the 2000 
base year.  The forecasts were for a Pawtucket/Central Falls to Boston market.  The 
initial assessment did not consider the Pawtucket/Central Falls to Providence or 
South County markets. 
This chapter describes the methodology used to develop a revised preliminary 
ridership forecast for the proposed project.  The revised methodology will consider 
the Providence and South County markets as well as the Boston market.  It presents 
a summary of the methodology, a comparison of the Boston market ridership 
between the initial assessment and the current forecasting effort, and finally the 
revised forecasts produced for this current study effort.    

Methodology 

The Quick Response method described in the National Cooperative Highway 
Research Program (NCHRP) Report 187, Quick-Response Urban Travel Estimation 
Techniques and Transferable Parameters and NCHRP 365, Travel Estimation 
Techniques for Urban Planning was used as the basis for preparing the revised 
preliminary ridership forecasts.  This method compares utilities (times and costs) of 
competing modes to determine a modal split.  The Quick-Response or similar 
methods have been used for developing passenger forecasts for transit projects by 
public agencies nationwide. 
The forecasting process employed to develop 2030 ridership for the study included 
the identification of work trips between origins and destinations, capture areas, 
impedances, and travel times.  The major sources of data used in the analysis 
include: 
• 2000 Census 
• 2000 Journey to Work data 
•  Rhode Island Statewide Model 
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•  Central Transportation Planning Staffs Regional Model 
• Rhode Island Public Transit Authority Schedules 
• Massachusetts Bay Transportation Authority Fare Structure and Schedules   
The origin and destination capture areas were defined and then examined to 
determine the potential number of daily work trips and total trips that could be 
generated.  Capture areas are the geographic regions surrounding a station where 
potential transit users either live or work.  Impedances are variables that affect the 
cost and/or convenience of travel by any given mode, and thus influence the 
likelihood that people will use that mode.  For the current ridership projections, 
impedances such as travel time, wait time, and parking cost were defined.  Travel 
times were estimated and used in conjunction with the impedance data and capture 
area trip making characteristics to project transit ridership. 

�  

Identification of Capture Areas 

The following steps were employed to define the capture areas and establish the 
associated trip making characteristics: 
• Two capture areas around the new station were defined and are shown in Figure 

4-1.  The smaller area identifies a market that is about one mile surrounding the 
station.  This area is referred to as the immediate service area1.  These people are 
more likely to walk to the new station.  The larger area, referred to as the 
extended service area2, defines anyone else who might access the new station to 
travel to Providence, T.F. Green Airport or Boston, MA.  

• Four destination capture areas were also defined (for the morning peak period).  
These include: 
o Downtown Providence which was defined as I-195 to the south, I-95 to the 

west, South Main Street to the east, and Orm Street to the north.   
o The East Side in Providence which was defined as the area between South 

Main Street and the Seekonk River. 
o T.F. Green Airport in Warwick which was defined as the actual Airport and 

the area surrounding the Warwick Intermodal Development Area.   
o Boston which was defined as areas in Boston, Cambridge, Somerville and 

Brookline which have access to rapid transit.  The Boston capture area is 
shown in Figure 4-2.  

• The 2000 Journey to Work Data between the origin census tracts and the 
destination tracts was used to understand commuting trip characteristics.  The 
number of trips was increased to 2030 based on the projected growth assumed in  

� 
1 Proposal for a Central Falls/Pawtucket Multi-Modal Transportation Center, Prepared by the Pawtucket Foundation, February 2003, page 13.  
2 Proposal for a Central Falls/Pawtucket Multi-Modal Transportation Center, Prepared by the Pawtucket Foundation, February 2003, page 15. 
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the Rhode Island Statewide Model.  The annual growth for trips heading to 
Boston was assumed to be 0.85 percent.  This percentage was based on the I-95 
growth assumptions in the Central Transportation Planning Staff’s regional 
model.  

• In order to account for work trips patterns that do not exist currently, the 
household characteristics of the origin TAZs were analyzed.  For example, the 
one-mile area around the station includes a significant portion of people without 
vehicles who cannot presently travel outside of the immediate area for 
employment.  For the most part, the employment market for those that do not 
own vehicles is limited to the immediate vicinity of their household and the 
existing bus transit market.  The ridership was adjusted to account for these 
people who might now be able to find work without owning a car. 

�  

Identification of Impedances and Travel Times 

To determine how much of the potential rail and bus population to Providence and 
the East Side in Providence would potentially take transit, the impedance for auto, 
walk access rail, drive access rail and walk access bus for each origin/destination 
pair were compared.  To determine how much of the potential rail population to 
Boston and T.F. Green Airport would potentially take transit, the impedance for 
auto, walk access rail, and drive access rail were compared.  Bus impedance was not 
compared because it was not considered to be a viable alternative for these markets. 
Transit and automobile travel impedance was measured in minutes and included 
total travel time associated with each trip, as well as out-of-pocket costs (converted 
to time in minutes) based on the average hourly wage rate for the potential train and 
bus population.  The higher the total impedance for a certain mode compared to the 
other available modes, the less likely an individual it to use that mode.  For example, 
if the total impedance for transit is less the total impedance for auto, the population 
being considered is more likely to take transit.  If the impedances are equal for an 
origin/destination pair, then it is assumed that approximately 50 percent of the 
people making this trip will likely use transit and 50 percent will likely drive. The 
following describes the times and costs that were included in the impedance 
calculations for both auto and transit.  

1. The auto impedances includes:   

• Travel time from origin to destination 
• Incremental cost of driving  (cost per mile) 
• Out of vehicle travel time 
• Average cost per day for parking in downtown Providence, downtown Boston, 

East Side of Providence and/or T.F. Green Airport 
The total travel time and distance was extracted from the 2030 Rhode Island 
Statewide Model.  Since the model coverage area ends at I-495 in Massachusetts, the 
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travel time and distances from I-495 to Boston was added to the values from the 
Statewide Model.  This travel time and distance was determined based on local 
knowledge, information from SmartRoutes and Mapquest.  It was assumed to be 55 
minutes during rush hour and 32 miles.    
The 2006 average cost for driving is assumed to be 44.5 cents per mile according to 
the General Services Administration.  The 44.5 cents per mile was used to convert 
the total trip distance to the incremental cost of driving.   
The average out-of-vehicle travel time is assumed to be the time it takes to reach the 
final destination after leaving the roadway network (time to find parking and time 
to walk to final destination).  It was assumed that this is five minutes. 
The average cost per day for parking in downtown Providence was assumed to be 
$2.50.  The parking cost on the east side of Providence and T.F. Green Airport was 
assumed to be free.  The cost of parking in Boston was assumed to be $10.00.  While 
a one-time parking fee in Boston is significantly larger, the $10.00 represents an 
average parking cost which takes into account one-time user fees, discounted rates 
including those with monthly passes, and that some people receive free parking 
with their employment. 

2. The transit impedances are defined as follows: 
• The Statewide Model defined drive time to the station.  Walk time to the station 

was also assumed based on three miles per hour walk speed.  It was assumed 
only people in the smaller capture area would walk to the station. 

• Waiting time at the station was based on the drive access time to the station and 
a factor to account for the increased impedance of waiting time versus in-vehicle 
travel time.  The rail access waiting time was calculated by taking 20% of the 
drive access time and multiplying by a factor of 1.5 (with a minimum wait time 
of 5 minutes).   

• Rail travel time was based on current MBTA commuter rail schedules between 
Boston and Providence, distance information from the new station to the four 
destinations, and rail travel time estimates from the South County Commuter 
Rail Study. Rail travel time included 2 to 3 minutes at each rail stop to account 
for passenger boardings and alightings.  The Pawtucket to Boston rail time was 
assumed to be 61 minutes, the Pawtucket to Providence time was assumed to be 
12 minutes and the Pawtucket to Warwick rail time was assumed to be 25 
minutes. 

• The bus time between Pawtucket stops and Downtown Providence was based on 
travel time information from the Statewide Model as well as route schedules.  
The route schedule travel time was compared to the 2000 model travel time and a 
factor between route time and roadway travel time was determined.  This factor 
reflects the additional time needed to stop and allow passengers to board or 
alight.  This factor was then applied to the 2030 model travel time.   

• Average travel times from the rail terminal to the final work destinations (egress 
times) were calculated depending on the locations of the final work destinations 
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and assumptions regarding the travel mode used to connect from terminals to 
final work destinations.  For people destined to downtown Providence, it was 
assumed that they would walk to their work destinations; for people destined to 
the East Side in Providence, it was assumed that they would take a bus to their 
work destinations; for people destined to Boston, it was assumed they would 
either walk or take rapid transit to their work destinations; for people destined to 
T.F. Green Airport, it was assumed that they would take a shuttle or walk to 
their work destinations.  An egress time of 15 minutes was assumed for 
destinations of Downtown Providence, Boston and T.F. Green Airport.  A 30-
minute egress time was assumed for work destinations on the East Side in 
Providence. 

• Incremental cost was defined as the cost per mile of driving to the station.  As 
with the auto impedance, 44.5 cents per mile was assumed. 

• The average rail fare to Boston was assumed to be an MBTA Zone 8 monthly fare 
of $198 which, when divided by the assumed 40 trips per month, results in a 
daily fare of $4.95.  The rail fare to Providence and East Providence was assumed 
to be a MBTA Interzone Pass (# of zones =1) monthly fare of $71, which results in 
a daily fare of $1.78. The rail fare to T.F Green Airport is also assumed to be an 
MBTA Interzone Pass (# of zones =1) with a monthly fare of $71 and a daily fare 
of $1.78.  

• A parking fee of $2 per day was assumed at the proposed station.  This is equal 
to the parking fees at the Attleboro and South Attleboro stations. 

• A reverse commute impedance was added for trips traveling from Pawtucket to 
Providence or T.F. Green.  Based on the proposed schedule there is only going to 
be one train traveling in the non-peak direction compared to the 4 to 5 trains 
traveling in the peak direction. 

The auto costs and transit costs were converted to time based on average income by 
origin town.  These average annual wage rates are defined based on data on 
population, per capita income and employed population from the 2000 US Census.  
The annual wage rates were converted to wage per minute based on a 2,000 hour 
work year.  Table 4-1 shows the average hourly rage assumptions. 

Table 4-1:  Hourly Wage Assumptions 

 
Per Capita 

Income Population 
Employed 
Population 

Average Employee 
Wage 

Hourly Wage 
Rate 

Central Falls $10,825 18,928 7,169 $28,581 $14.29 

Cumberland $25,592 31,840 16,551 $49,233 $24.62 

Lincoln $26,779 20,898 10,874 $51,465 $25.73 

North Providence $46,299 32,411 16,513 $46,299 $23.15 

Pawtucket $17,008 72,958 33,192 $37,385 $18.69 

Smithfield $23,224 30,613 11,059 $43,287 $21.62 
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Results 

Based on the methodology described in the preceding section, forecasts of potential 
ridership for a Pawtucket/Central Falls commuter rail facility were developed.  The 
initial set of forecasts compare the Boston market results from the current effort with 
the 2003 study.  The comparison is provided for informational purposes and to 
identify areas where the two sets of forecasts for the Boston market vary.  The final 
ridership forecasts present the combined results of the four markets – Boston, 
Providence, the East Side in Providence, and T.F. Green Airport in Warwick.  

�  

Initial Set of Ridership Forecasts 

Table 4-2 compares the current study’s rail mode share for trips destined to 
Massachusetts from a Pawtucket/Central Falls commuter rail facility to the mode 
shares documented in the 2003 Study.  There are differences in individual rail mode 
shares for each town; however, the overall shares are not significantly different.   

Table 4-2:  Comparison of Percent Rail for Towns Boarding at Pawtucket and Destined to 
Boston 

2000 Base Year (Current Study) 2000 Base Year (2003 Study) 

 Percent Rail Percent Rail 

 Low High Low High 

Central Falls 78% 84% 73% 84% 

Cumberland 60% 63% NA NA 

Lincoln 63% 67% 61% 72% 

North Providence 68% 73% 64% 76% 

Pawtucket 70% 75% 69% 81% 

Smithfield 59% 62% 59% 71% 

Total  68% 73% 67% 78% 

Table 4-3 compares the actual number of rail trips and total journey to work trips 
(JTW) between the two forecasts.  In the 2003 Study, a range of 789 – 919 inbound 
boardings for the base year 2000 ridership to the Boston Area was presented.  In the 
current study, the 2000 forecast range is from 569 to 610 inbound boardings.  As 
shown in the final line of the table, the total journey to work market is different 
between the two studies.  The 2003 Study assumes that the potential market is 1,174 
home to work trips while the current study estimates this number to be 835.  The 
difference in the potential market size is accounted for by the differences in the 
defined capture areas around the Pawtucket/Central Falls commuter rail facility 
(the extended service area) and the Boston Area.  The current study is based on the 
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Rhode Island Traffic Analysis Zones and did not always include an entire town.  The 
earlier study based the analysis at the town level and included the entire town when 
calculating the total journey to work market.  In addition, the current study assumed 
a smaller market in the Boston area including only portions of Boston, Somerville, 
Cambridge and Brookline.  The 2003 Study assumed the Boston market included all 
of Boston, Cambridge, Somerville and Brookline.   

Table 4-3: 2000 Boston Inbound Boardings for Pawtucket Station 

2000 Base Year (Current Study) 2000 Base Year (2003 Study) 

 Inbound Boardings Inbound Boardings 

 Low High Low High 

Central Falls 32 34 137 158 

Cumberland 28 29 NA NA 

Lincoln 76 81 136 160 

North Providence 99 107 62 74 

Pawtucket 331 356 430 498 

Smithfield 3 3 24 29 

Total  569 610 789 919 

Total JTW to Boston 835 835 1,174 1,174 
Notes: 1,174 calculated based on Table 2 and Table 3 of KKO’s October 9, 2003 memorandum. 

Table 4-4 shows the differences in potential markets by town.  The difference in the 
number of potential trips from Pawtucket (139) makes up 41 percent of the entire 
difference of potential riders.  Since the entire towns of Pawtucket and Central Falls 
are included in the origin capture areas (as they were in the 2003 study), the entire 
difference in potential market is at the Boston end.  The differences for the other 
towns are a result of not including the entire town as an origin and the smaller 
capture area at the destination (Boston market).  
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Table 4-4:  2000 Journey to Work Assumptions to Boston Area 

 Current Study 2003 Study Difference 

Central Falls 41 88 -47 

Cumberland 46 NA +46 

Lincoln 121 219 -98 

North Providence 145 211 -66 

Pawtucket 476 615 -139 

Smithfield 5 41 -36 

Total 835 1,174 -339 
Notes: The JTW data for the 2003 study is based on Table 2 and 3 of KKO’s October 9, 2003 memorandum.  It 

should be noted that the information in Table 3 for Central Falls, Lincoln and North Providence was 
shifted between the towns based on an error found in Table 1 of the report. 

�  

Final Ridership Forecasts 

Based on the methodology and the initial forecasts, a set of final ridership forecasts 
was prepared.  This final set of forecasts includes the newly developed ridership for 
the Boston market as well as the ridership for the Providence (including the East 
Side in Providence) and T.F. Green markets.  Table4-5 shows the projected rail 
forecasts and the mode shares for 2000 and 2030 for Boston-bound trips, Providence-
bound trips and T.F. Green-bound trips. 

Table 4-5:  Inbound Boardings to Boston and Outbound Boardings to Providence and TF Green 

 To Boston To Providence To TF Green 

 Low High Low High Low High 

2000 Rail Forecast 569 610 91 205 11 19 

2000 JTW 835 835 6,058 6,058 171 171 

% Rail Mode Share 68.2% 73.1% 1.5% 3.4% 6.3% 10.9% 

2030 Rail Forecast 767 825 191 399 19 32 

2030 JTW 1,076 1,076 9,833 9,833 251 251 

% Rail Mode Share 71.2% 76.6% 1.9% 4.1% 7.8% 12.7% 

To account for non-peak travel (trips traveling outside the perk period), the forecasts 
shown in Table 4-5 were adjusted.  This adjustment, a factor of 1.4085, is based on 
documented travel patterns in Providence.  Existing commuter rail ridership data 
for boardings at Providence indicate that 71 percent of the Boston bound commuter 
rail riders travel during the morning two-hour peak period.  A similar percentage of 
Providence bound travelers travel during the evening two-hour peak period.  It is 
assumed that a majority of the trips traveling during these two time periods are 
work trips and that the majority of the trips that occur outside of the peak periods 
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on the commuter rail are non-work trips.  The resulting factor for non-work trips is 
1.4085 (1/0.71).  Table 4-6 shows the adjusted forecast numbers.   

Table 4-6:  Inbound Boardings to Boston and Outbound Boardings to Providence and TF Green 
Increased to Account for Non-Peak Travel 

 To Boston To Providence To TF Green 

 Low High Low High Low High 

2000 Ridership 802 860 128 289 15 26 

2030 Ridership 1,080 1,161 269 562 27 45 

Based on 2000 and 2001 license plate surveys conducted at Providence, Attleboro 
and South Attleboro stations, there are Boston-bound riders who use these stations 
for towns in the Pawtucket/Central Falls Station origin capture area.  Table 7 shows 
how the ridership is split between new rail riders and rail riders who might shift 
from existing stations.  Origin town information from the license plate surveys and 
2000 journey to work data was used to determine the magnitude of shifting 
ridership.  It was assumed that riders going to Pawtucket from Cumberland, Lincoln 
and Smithfield would be new riders.  However rail riders from the towns of Central 
Falls, North Providence and Pawtucket would shift to the Pawtucket Station if it 
existed.  It was assumed that rail riders traveling between Pawtucket and 
Providence or T.F. Green would be new rail riders since there is no current rail 
service. 

Table 4-7:  Inbound Boardings to Boston and Outbound Boardings to Providence and TF Green 
New Rail Ridership Versus Shifted Rail Ridership 

 To Boston To Providence To TF Green  

 Low High Low High Low High 

New 2000 Ridership 620 679 128 289 15 26 
Shifted 2000 Ridership 181 181 0 0 0 0 

Total 2000 Ridership 802 860 128 289 15 26 

New 2030 Ridership 846 928 269 562 27 45 

Shifted 2030 Ridership 234 234 0 0 0 0 

Total 2030 Ridership 1,080 1,161 269 562 27 45 

Finally, an additional adjustment to the ridership between Pawtucket/Central Falls 
and T.F. Green Airport was made.  The initial forecasts are based on factored up 
journey to work trip patterns.  Providing a transit service between 
Pawtucket/Central Falls and T.F. Green Airport opens up new employment 
opportunities for residents without vehicles.  Based on the 2000 Census, the percent 
unemployment and zero car households for the towns of Pawtucket and Central 
Falls (the towns with walk access to the station) are above the statewide averages.  
The unemployment rate for the state was approximately 5.6 percent.  The 
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unemployment rate for Pawtucket was 7.1 percent and 8.2 percent for Central Falls.  
The percent zero vehicle households is 10.9 percent for the state, 16.1 percent for 
Pawtucket and 25.1 percent for Central Falls.   
The employment in the T.F. Green Airport vicinity is expected to increase 
substantially in the future.  The number of enplaned and deplaned passengers at the 
airport is expected to nearly double by the year 2025.3  In addition to the airport 
growth, there is a substantial amount of potential growth as part of the Warwick 
Station Redevelopment District.  The Rhode Island Statewide Model assumes 
approximately 2,100 employees in the airport TAZ for the year 2000 and 400 
employees for the Warwick Station Redevelopment District.  The employment could 
potential double by the year 2030 adding about 2,500 jobs.  If just 5 percent of these 
jobs are filled by Pawtucket and Central Falls residents who are transit dependent, 
the ridership between Pawtucket/Central Falls and T.F. Green could be increased by 
as much as 125 riders.  This increases the 2030 forecasts of 27 and 45 shown in Table 
4-7 to 152 and 170 riders.  The final 2030 forecasts are shown in Table 4-8. 

Table 4-8:  Final 2030 Inbound Boardings to Boston and Outbound Boardings to Providence 
and TF Green 

 To Boston To Providence To TF Green  

 Low High Low High Low High 

New 2030 Ridership 846 928 269 562 152 170 
Shifted 2030 Ridership 234 234 0 0 0 0 

Total 2030 Ridership 1,080 1,161 269 562 27 45 

Results 

As reported in Table 4-8, the 2030 forecast of total daily boardings at a 
Pawtucket/Central Falls commuter rail facility is projected to range between 1,376 
and 1,768 passengers.  Of these boardings, approximately three-quarters (1,080 to 
1,161) are oriented to the Boston market.  The 2000 Base Year Boston-bound 
boardings of 569 to 610 passengers, which are the basis for the 2030 forecasts (as 
previously discussed in the Initial Forecasts section), compare favorable to the 
current daily boardings experienced at some of the MBTA’s moderate sized stations 
(Norwood Depot, Wellesley Hills, Hersey, Holbrook/Randolph).   The Base Year 
numbers are slightly less than originally reported in the 2003 Study, but they are 
more closely aligned with the definitions of the immediate and extended services as 
defined for the facility.  This closer correlation should allow for an easier transition 

� 
3 T.F. Green Airport Improvement Program, Environmental Impact Statement, Technical Memorandum #2, Air Passenger and Operations 

Forecast, prepared for the Federal Aviation Administration and Rhode Island Airport Corporation by Vanasse Hangen Brustlin, Inc. in 
association with InterVISTA Consulting, Inc.  Table 3-1 page 3-1, October 7, 2005. 
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from the sketch planning forecasting process to the travel demand model forecasting 
process. 
As this project advances in the development process, there are several factors that 
affect transit capture rates that should be considered.  These factors include: 
• Land use and intensity of development:  The ability of a transit system to attract 

riders from other modes of transportation is strongly related to the land use and 
intensity of development around transit stations and stops.  Areas with more 
intense development are more likely to generate transit trips than areas with 
lower intensity land uses.   

• Special trip generators:  The presence of special trip generators such as veteran’s 
hospitals, colleges, universities, and tourist attractions near a transit stop can 
enhance ridership at that station.  Often the people using these types of facilities 
are more transit dependent because of income, age, disabilities or other factors.  

• Income of travelers:  Income level is a determining factor in transit usage.  
Persons with lower incomes are less likely to own an automobile or have 
multiple automobiles available and are therefore more likely to use transit than 
travelers with higher incomes.   

These three factors are likely to have an impact on ridership at a Pawtucket/Central 
Falls commuter rail facility.  The income factor has already been recognized in the 
sketch planning process.  The other two factors are more easily captured when the 
travel demand model forecasting process is employed.  Certain manual adjustments 
can be identified and employed however, as part of the sketch planning process 
when the Site Analysis effort is undertaken.   
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