
 MEMORANDUM 
    
 William Troe, AICP 
 Jason Carbee, AICP 
 12120 Shamrock Plaza 
 Suite 300 

Omaha, NE  68154 
(402) 334-8181 
(402) 334-1984 (Fax) 

 
 
To: Steve Gramm 
 Data Analysis Engineer 
 South Dakota DOT 
 700 East Broadway Avenue  
 Pierre, SD 57501-2586 
   
Date: December 22, 2008 
 
Subject: I-29 Corridor Study:  Transit Ridership Forecasting Process and Results 
 
 

IINNTTRROODDUUCCTTIIOONN  
The purpose of this memorandum is to document the approach to developing daily ridership 
estimates if transit bus service were to be extended to portions of the I-29 Corridor Study area 
with higher intensity development. Transit service to the study area is being investigated as a 
possible supplement to roadway network improvements.  
 
As has been documented in traffic forecasting reports developed as part of the I-29 Corridor 
Study and for traffic impact analyses for the proposed Sanford Research Hospital, trip generation 
in the corridor is anticipated to increase substantially through the 2033 planning horizon. 
Presently, the majority of the corridor study area is located outside the current transit service 
area, however, the density and types of development proposed within the study area are 
consistent with other areas of the Sioux Falls region where transit service (both fixed routes and 
paratransit) is provided. Thus, it is reasonable to assume that as the corridor area develops and 
portions of the study area are annexed into Sioux Falls, transit service would be provided where 
development activities are similar to areas of the region presently served by transit. The current 
service area, individual routes, and the I-29 Corridor Study area are displayed in Figure 1. 
 
Key assumptions employed in preparation of the transit ridership forecasts are: 

• Fixed route service in the region will continue to be provided only within the city limits of 
Sioux Falls (i.e. a regional authority will not be developed). 

• The focus of the transit forecasting analysis is on the combined of fixed route and 
paratransit services and separate type of service forecasts are not developed as part of this 
analysis. 

• Areas of the I-29 Corridor Study area that are likely to be annexed into the city, therefore  
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would be within the fixed route transit service area, are limited to areas from 85th Street to 
the north. Areas to the south would be annexed into Tea, Harrisburg, or would remain in 
the county and outside an incorporated city/town. 

• Service levels provided in the I-29 Corridor Study area would reflect similar service day, 
service hours, and headways as 
provided on average throughout 
the current service area. 

 

FFOORREECCAASSTTIINNGG  AAPPPPRROOAACCHH  
The general transit forecasting process 
was executed through the following 
five steps: 

• Step 1:  Estimate the number of 
2008 daily person trips in Sioux 
Falls Transit service area 
relative to the entire MPO region 
included in the travel demand 
model. 

• Step 2:  Determine the current 
Sioux Falls Transit 
average/typical daily transit 
ridership. 

• Step 3:  Estimate the current 
(2008) transit bus mode share of 
all person trips with origins-destinations within the transit service area. 

• Step 4:  Apply the current (2008) transit mode share to the portion of the I-29 Corridor 
Study area 2033 person trip table within the anticipated transit service area to obtain a 
“baseline” (all-thing-equal) rider pool for the development concept. 

• Step 5:  Adjust the baseline rider pool estimate to reflect the reasonable operating concepts 
for the study area. For the purposes of this analysis, the reasonable operating concepts are 
limited to: 

− Extending the current routes serving areas adjacent to the I-29 Corridor Study area into 
those parts of the study area anticipated to be within the city limits of Sioux Falls. 

− Providing circulator service between portions of the I-29 Corridor Study area presently 
not served by transit and the 53rd Street transfer hub where passengers would transfer to 
other routes connecting other areas of the community.   

Figure 2 illustrates the general transit bus ridership forecasting approach and each of the steps is 
outlined in the following sections. 
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STEP 1: ESTIMATE DAILY PERSON TRIPS IN SIOUX FALLS TRANSIT SERVICE 
AREA  
The Sioux Falls travel demand model datasets form the basis, or pool, from which potential 
transit riders within the I-29 Corridor Study area will be gleaned. One of the initial steps in the 
travel demand model four-step process is calculation of the number of person trips estimated for 
either the base year (2008) or horizon year (2033) periods that have origins and/or destinations 
within the region. Total person trips in the region are made up of automobile/truck trips, 
walk/bike trips, and transit trips in the metropolitan area. While the modeling structure for Sioux 
Falls goes through the steps of generating and distributing person trips, the end product of the 
forecasting process is the number of vehicles on the roadway system. Separation, of skimming, 
of vehicle trips from total person trips is accomplished through a relatively simplified process of 
applying average vehicle occupancy factors to the distributed person trips for each of the 
following purposes: 

• Home-based work. 

• Home-based other (non-work). 

• Non-home based. 

 

FIGURE 2 – TRANSIT FORECAST DEVELOPMENT PROCESS 
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Included in the trip generation step are trips that are generated at the home-place but never get 
distributed to other areas. The prime example of this “trip” is a work “commute” trips for people 
with home-based businesses. These trips are generated in the model, but are not distributed as 
they never leave the persons home. In the modeling and real worlds these are a relatively small 
percentage of total trips (less than one percent of all daily trips), so they will not be accounted 
for in this analysis.  
 
Person trips in the regional model are generated in geographical units referred to as traffic 
analysis zones, or TAZs. TAZs generally reflect census block and/or census block group 
geography. For the transit analysis, TAZs located within ¼ mile of an existing Sioux Falls 
Transit bus route were included as part of the transit service area. The ¼ mile distance is a 
generally agreed upon distance representative of the longest distance most people are willing to 
walk from their home, place of work, or other activity area to get to/from transit service. The 
estimated transit service area, as reference previously, is displayed in Figure 1.  
 
Application of the ¼ mile buffer along each route encompasses TAZs accounting for 
approximately 48 percent (490,000 daily trips) of the total person trips being generated in the 
region. The remaining 52 percent of daily trips (530,000 person trips) in the region would be 
generated in areas that are outside the current transit service area. Thus, through completion of 
Step 1 in the process 48 percent of regional trips are retained for the transit analysis.   
 

STEP 2:  ESTIMATE CURRENT BUS MODE SHARE IN THE TRANSIT SERVICE AREA 
Sioux Falls Transit provided URS with a report of current ridership for the month of September 
2008. September was selected because Sioux Falls Transit believed most days in the month 
reflected “typical” days for the year. This report indicated a current daily ridership of 3,400 
riders on all bus routes.  
 
Using the information derived through Step 1 and the average daily system ridership provided by 
Sioux Falls Transit, the current bus mode share (transit trips as a percentage of all trip) was 
calculated through dividing the daily ridership by the total person trips with origins and 
destinations within the transit service area. Thus, if there are currently 3,400 daily bus riders out 
of a potential 490,000 trips made, transit trips account for 0.7% of all trips within the transit 
service area (3,400 ÷ 490,000 = 0.007).  
 

STEP 3:  ESTIMATE FUTURE (2033) PERSON TRIP INTERACTION BETWEEN THE I-
29 CORRIDOR STUDY AREA AND TRANSIT SERVICE AREA 
Forecasted person trip generation in the portion of the I-29 Corridor study area assumed to be 
located within a reasonable transit service expansion area for Sioux Falls Transit has been 
estimated to be 103,000 daily trips. As was described earlier, the coverage of the I-29 Corridor 
study area within a reasonable transit service expansion area would be located from 85th Street to 
the north and from Sundowner Avenue east to Louise Avenue. While the I-29 Corridor study 
area extends south to County Road 106 and west to Tea Ellis Road, it is unlikely that these 
outlining areas would: 
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• Be annexed by Sioux Falls. 

• See development at a density that would support extension of fixed route transit service. 

It should be noted that the forecasted total person trip generation from the potential transit 
service expansion area is approximately 187,000 trips per day. The estimate of 103,000 daily 
person trips represents the portion of total daily person trips that would have an 
origin/destination within the study area and the complementary opposite end of the trip in an 
area presently or likely to be served by transit in the future. The 103,000 trips per day is the 
universe from which potential transit trips will be gleaned. 
  

STEP 4: APPLY 2008 TRANSIT MODE SHARE FACTOR TO 2033 UNIVERSE OF 
POTENTIAL TRANSIT TRIPS (BASELINE TRANSIT TRIPS) 
In Step 4, we determined the 2033 “baseline” condition bus ridership for the I-29 corridor study 
area by taking the number of candidate transit person trips identified in Step 3 and apply the 
regional bus mode share derived in Step 2 (0.7%). The “baseline” ridership is an estimate of the 
study area ridership with “all element being equal”; meaning bus service characteristics in the 
study area were comparable to those of the current transit service area. The factors considered in 
bus service quality include: 

• Service headways (frequency of buses per hour). 

• Bus travel time. 

• Characteristics of the origin and destinations served. 

The initial assumption is that the mix of development types and densities in the expansion area 
are similar enough to the current regional mix to conclude that no adjustments are needed. The 
influences of the other two factors will be discussed in a later step.  
 
Applying the current transit conditions mode share to the 103,000 candidate person trips results 
in a baseline daily transit ridership estimate of 720 trips. As the vast majority of the study area is 
located outside the much of the current development area and many of the origin-destination pair 
associated with trips in the expansion area represent trips longer than the current average trip, the 
720 trips has been assumed to represent the maximum daily ridership estimate for the study area. 
Longer trip lengths associated with the study area will reduce the desirability of using transit. 
Thus, additional adjustments will result in lower daily estimates. 
 

STEP 5: ESTIMATE RIDERSHIP BY OPERATING CONCEPT 
The baseline number of bus riders for the study area was 720, reflecting the estimated study area 
ridership if the service characteristics in the I-29 Corridor study area were similar/comparable to 
those offered in the current Sioux Falls Transit service area. Most concepts for expanding transit 
service into the study area, however, would likely require either: 

• Extending existing route miles, which would increase travel times for the current service 
area and result in longer than present average transit travel times for the expansion service 
area, or 
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• The addition of new route(s) which would likely require a greater than current average 
number of rider transfers to obtain service to all parts of the present service area. For this 
alterative, it has been assumed that a feeder concept between the I-29 Corridor expansion 
area and the 51st Street/Louise Avenue transit hub (Southwest Transit Center) is provided. 
Thus, in this concept the vast majority of riders (if not all) would be required to transfer to 
get to complete their trip.  

In either case, the operating concepts above would either add some route operating time/increase 
service headways or would add a bus transfer, all of which negatively effect service 
competitiveness relative to current conditions. The biggest element to define is the intensity of 
the lower than current competitiveness of transit service in the I-29 expansion area, which is 
quantified through a demand elasticity assessment. 
 
The first step in the elasticity assessment is outlining the general parameters of potential 
operating concepts in the expansion area, relative to the current service area characteristics. Two 
likely operating concepts were examined to develop a range of forecasted bus ridership for the 
study area: 

• Option A:  Extend Existing Bus Routes into Study Area:  This option would extend 
current Sioux Falls Transit bus routes that presently serve area adjacent to the study area 
into the I-29 corridor study area to provide bus service. While extending transit service to 
the study area would capture the study area’s potential bus riders, the longer bus routes 
(more service miles per run) would result in adding travel time for all riders on the 
selected expansion routes relative to the current conditions.  

• Option B:  Establish New Circulator/Feeder Route from Study Area.  This option would 
establish a feeder route through the I-29 corridor study area to the Southwest Transit 
Center located on 51st Street. This option would provide a unique route to the study area 
and access to the entire Sioux Falls Transit service area via a transfer at the Southwest 
Transit Center. Bus transfers add to rider time and perceived inconvenience, and would 
cause some decrease in expected ridership compared to baseline ridership. 

 

OPTION A RIDERSHIP 
By extending current routes to include the I-29 Corridor reasonable service area, this option 
would have the effect of decreasing the competitiveness of transit relative to other modes in the 
existing service area. In addition, as the average travel time for trips into/out of the I-29 Corridor 
expansion area would likely be longer than current routes the estimated new ridership from the 
expansion area would be less than the baseline forecast derived through Step 4.  
Transit service travel time elasticity values reported in studies completed in other metro areas 
were used as a measure to quantify the effects of implementing Option A – Extend Current 
Adjacent Routes. Travel time change elasticity values reported reflected an inverse relationship 
between travel time changes and ridership, however, the negative impacts of adding travel time 
in smaller systems was relatively minor (-0.98). What the elasticity value of -0.98 means is that 
for a 10 percent increase in travel time, you would expect a 9.8 percent decrease in ridership..  
 
In this operating option, the elasticity value associated with increasing transit travel time needs 



Memorandum 
Steve Gramm, PE 
December 22, 2008  Page 8 
 
to be applied to all routes that would be affected by extending service to the I-29 corridor. 
 
As the purpose of this assessment is to provide an order of magnitude ridership forecast, a 
number of simplifying assumptions have been applied, including: 

• Individual route passenger mileage for most of the routes does not vary drastically from 
the systemwide average passenger route miles of 5.68 miles per passenger (2007, National 
Transit Database). 

• Average transit vehicle travel speed for individual routes is relatively consistent. 

• Change in average route travel time is directly related to the change in average route 
passenger miles.  

• Extending service routes into the I-29 Corridor study area and retaining a similar route 
miles to average passenger miles ratio would add on average approximately 3.5 miles per 
passenger trip an increase of 21 percent over the system average. 

• Routes 1, 2, 3, 10 and 11 are the only routes that would be extended into the I-29 Corridor 
study area. These routes were selected because they presently provide service to areas 
adjacent to the more intense trip generating areas of the I-29 Corridor study area. The 
route mileage along these routes represents approximately 42 percent of the system 
mileage. Applying the simplified assumption of the first bulletpoint above, the average 
system passenger mileage would increase by approximately 8.8 percent. 

Using the increase in systemwide mileage as the surrogate for change in travel time and 
application of the change in travel time elasticity coefficient associated with the 8.8 percent 
increase in average system travel time following expansion into the I-29 Corridor study would 
result in a ridership reduction of 8.6 percent from the baseline 2033 forecast. Thus, extension of 
selected routes to serve the I-29 Corridor study area would in a net ridership increase of 
approximately 360 passengers per day relative to the current condition. 
  

OPTION B RIDERSHIP 
A new circulator/feeder route option would provide a new route to the I-29 corridor study area, 
and would not change any of the basic operating parameters of the existing bus routes (as would 
occur in Option A). There are two different components of potential ridership served by a new 
circulator/feeder route: 

• Riders within the primary “circulator” service area:  The new circulator route would 
cover the I-29 corridor study area and connect to the Southwest Transit Center at 51st St 
and Louise Avenue.  This circulator route would provide service to approximately 34,600 
person trips a day by 2033. At a 0.7% mode share, this primary service area would be 
expected to provide approximately 240 rides. 

• Transfer riders:  Trips between the study area and the existing transit service area may 
use the new study area route and transfer to an existing bus route at the Southwest Transit 
Center.  This would allow transfers to Routes 1, 2, 3, 10, 11 and 25. The transfer routes 
would provide service to an additional 62,200 person trips a day by 2033. However, the 
added time and perceived inconvenience associated with the transfer would make this 
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component of ridership even less likely to use a bus. It is estimated that mode share for 
these transfer candidate person trips would be closer to a 0.3 percent mode share1. At a 
0.3 percent mode share, the transfer rider component would be expected to be 
approximately 190 rides. 

Thus the Option B ridership is expected to provide approximately 240 primary service area 
riders and approximately 190 transfer riders by 2033 for a total study area ridership of 430 daily 
bus riders. 
 

SSUUMMMMAARRYY  
Based on the two general operating concepts provided in this memorandum, expanding Sioux 
Falls Transit bus service to cover the I-29 corridor study area is expected to provide between 360 
and 430 riders per day in 2033. The bus ridership forecasts reflect general operating concepts, 
and assume similar mode shares for the study area as the remainder of the Sioux Falls Transit 
service area. While somewhat generalized, the ridership forecasts provide a reasonable order-of-
magnitude forecast of bus ridership for the study area. 
 
For the purposes of the I-29 Corridor Study traffic operations analysis, a compromise transit 
ridership alternative reflecting the average of the two methods is suggested.  Thus, if it is 
reasonable to assume that transit service would be provided to at least a portion of the I-29 
Corridor study area, a daily ridership of 400 persons.  
 
As the traffic operations analysis reflect the AM and PM peak periods, the daily ridership figures 
will need to be factored to those periods. Similar to the current system, a substantial percentage 
(more than 50 percent) of the daily ridership occurs in the hours immediately surrounding the 
AM and PM peak hours. For the operations analysis, it will be assumed that approximately 25 
percent (100 trips) of the daily ridership occurs in each of the peak hours (AM and PM), and the 
appropriate number of vehicle trips will be removed from the operations analysis. 

                                                 
1 Based on an estimated transfer elasticity of -0.59, from Journal of Transport Economics and Policy, Lago, 
Mayworm and McEnroe, May 1981, Vol. 15, No. 2, Page 99.  
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