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EXECUTIVE SUMMARY  

INTRODUCTION 
The underlying purpose of conducting the Transit 
Service Plan Assessment was to determine whether a 
grid fixed-route operating concept could improve 
service efficiency over the current hub-and-spoke 
concept. Improvement to the service efficiency is 
measured as: 

• An increase in the percentage of the city with 
fixed-route service within a ¼ mile walk 
distance. 

• A decrease in average travel time for transit 
users. 

• A decrease in the number of users that require 
one or more transfers to make their one-way 
trip. 

 

CURRENT CONDITIONS 
Public transit service in the region consists of 12 fixed 
routes and a paratransit operation providing curb-to-
curb demand-response service for persons that 
cannot ride the fixed route service. The basic premise 
of the operations study is to determine whether there 
are changes that could be made to current SAM 
operations that would improve service efficiency and 
cost-effectiveness. To conduct the study requires 
developing benchmarks to which current services will 
be compared. There is not a universal set of measures 
and thresholds that can be used to evaluate current 
operations. Thus, operating information for a group 
of like communities (peers) was gathered and used to 
benchmark Sioux Falls operations. The results of the 
peer assessment are listed below: 

• The cost paid by users and the community for 
the range of SAM services is low relative to the 
range reported for the peers. Only two of the 
nine peer systems reported a lower cost per 
revenue mile or revenue hour than the SAM 
costs. 

• Sioux Falls ridership lags behind the majority of 
the peers. The result of lower ridership per unit 
of service provided is a below average return on 

the investment made by users and jurisdictions 
providing the per ride subsidy. For the entire 
system, Sioux Falls ranks 8th of the ten systems 
in the peer assessment in ridership per revenue 
hour, and cost per passenger trip. 

The core of the system (Route 3, Route 4, Route 5, 
Route 6 and Route 7), perform better than the 
average for the peers. Thus, in looking to future 
actions to improve system operations the following 
are recommended: 

• Conduct a detailed operations analysis of each 
of the current routes to document the strengths 
and weaknesses that exist along 
subareas/segments of each route. 

• Conduct a market assessment to identify 
unserved areas that could support fixed route 
service. 

• For underperforming portions of each route 
identify changes that would serve more users 
and improve the cost-effectiveness of fixed 
route service in the area. Changes may include 
modifying the streets a route uses; combining 
two routes that serve similar areas retaining the 
more productive portions of each; and 
relocating underperforming service miles to 
areas that may be more productive (identified 
in the market assessment). 

 

GRID SYSTEM ANALYSIS 
A series of grid routing concepts were developed and 
compared to the current coverage and the user level 
of service performance measures list above. The 
results of the analysis were that the grid system could 
not provide the same (or better) service than the 
current hub-and-spoke concept unless the transit 
budget was increased to allow more daily revenue 
miles of service. Key conclusions of the alternatives 
review were: 

• When revenue miles are held constant, the grid 
system cannot cover as much of the city with 
even a minimum level of transit service relative 
to the hub-and-spoke concept. 
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• In the grid system concept, the typical rider 
would need to transfer more times than with 
the current hub-and-spoke system. In addition, 
the average wait time to make a transfer would 
be greater with the grid system relative to the 
current. 

• In general, walk distances to get to/from a stop 
on a grid system route would be longer than 
with the current hub-and-spoke system. 

• For riders that experience a travel time 
reduction (the winners), their improvement is 
approximately 1/3 of the average travel time 
increase for riders (the losers) experiencing a 
longer trip/decrease in service. Thus, the benefit 
provided to “winners” does not outweigh the 
cost felt by the “losers”. 

 

FUTURE SERVICE AS THE CITY GROWS 
Transit is a market driven form of transportation, 
which means that without complementary 
development density, there will be limited or no 
demand for the service. Thus, the first piece of 
information required in the route analysis is 
identification of where new development and added 
infill development is anticipated. As the city continues 
to develop within and outside the current service 
areas the following service enhancements are 
recommended to support growth: 

• Add three new routes in areas that presently 
have very little or no fixed route transit service. 

• Modify and/or combine parts of five existing 
routes (Route 6, Route 8, Route 10, Route 11 
and Route 19) to remove portions that have low 
ridership, to provide more service frequency to 
areas with higher ridership and to extend 
service to developing areas just outside the 
current service area. 

• Add transfer centers to improve route 
connectivity. 

• Add cross town routes to connect transfer 
centers and improve regional connectivity. 

 

FIXED-ROUTE SERVICE CHANGES TO 

SUPPORT ACCESSIBILITY TO SERVICES FOR 

PERSONS WITH DISABILITIES 
One of the goals of the operations study was to 
document concepts that support migrating some 
paratransit users from the much more costly 
demand-response service to a lower cost fixed route 
service. Successfully migrating paratransit riders first 
requires that fixed-routes serve the origins-
destinations of paratransit users, which is currently 
not the case. Presently, more than 40 percent of 
paratransit trips have an origin, a destination or both 
trip ends outside the ¼ mile acceptable walk distance 
for fixed route service. Additionally, more than 30 
percent of paratransit trips have an origin or a 
destination outside the ¾ mile required paratransit 
service buffer around fixed route service. 
 
The following recommended changes to fixed-route 
service would better align service with development 
and support the goal of better aligning service with 
the needs of persons with disabilities: 

• Adding three new local service routes in the 
area south and east of I-229. Areas covered by 
the new service routes are within the current 
paratransit service area and within the current 
city limits, but are outside the fixed-route 
service area. 

• Adding crosstown routes between new transfer 
centers that would reduce the number of trips 
that need to go through downtown (which is 
out of direction for many trips) and increase 
mobility for transit dependent persons. 

 

IMPLEMENTATION/ACTION PLAN 
The operations study addressed a broad range of 
ideas regarding fixed route and paratransit services 
and went beyond the original purpose of the study, 
which was assessing whether a grid concept would 
result in better service relative to the current hub-
and-spoke concept. The scope of the operations 
analysis did not allow a detailed evaluation of each 
route, analysis of specific area-by-area changes to 
service, or estimating costs associated with 
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addressing current gaps in service all of which are 
likely warranted Relative to where the city and SAM 
need to go from here, the following are 
recommended: 

• Complete a route level operations analysis of 
the fixed route and paratransit services to detail 
where service is most productive and where 
improvements are warranted. 

• Identify and screen alternate route level service 
concepts which when combined provide a more 
productive system. 

• Assess the current cost and funding structures 
to delineate whether there is an equitable 
distribution of service costs relative to the 
mobility benefit provided. 

Investigate a broader range of sources for local 
matching funds for operations and federal, state and 
local sources for capital improvements. With Sioux 
Falls approaching the 200,000 population threshold 
(at the present rate of growth within 13 to 14 years 
the population exceeds 200,000 people) an action 
plan for addressing how funding formulas may 
impact federal grants is needed. 



 Transit Service Plan Assessment – Sioux Area M e t r o  
  

 1 
 

Route miles for alternates are equal. 

INTRODUCTION  
The current structure of the 12 SAM routes reflects a 
hub-and-spoke concept as buses pulse in and out of 
two transit centers. Figure 1 displays the current route 
layout. Routes are connected through two transit 
centers. The main transit center (Bus Stop) is located 
in downtown and the other (Southwest Transfer 
Center) is, as the name implies, located in the 
southwestern part of the city. Figure 1 displays the 
transfer center location. The downtown Bus Stop is 
the primary center with all but one of the routes 
(Route 11) coming into/out of the location. As such, 
the system can be sub-classified as a radial hub-and-
spoke concept. Outlined in Table 1 are the general 
characteristics of the range of transit system types. 
 
Most transit networks in the United States have been 
set up as hub-and-spoke systems, primarily focusing 
trips to and from the central business district (CBD). 
The centralized concept of several transfer centers 
associated with the hub-and-spoke design best 
serves an area with a small number of higher use 
activity centers (such as the downtown area). In Sioux 
Falls, employment and other commercial activities 
that were once principally located in the downtown 
have expanded to a number of different areas in the 
city. The result is a much more decentralized 
community, relative to travel patterns, and the need 
to connect what has always been fairly dispersed 
lower density residential areas with many moderate 
density employment, shopping, education and other 
service areas. 
 
A secondary product of the hub-and-spoke concept 
is the ability to provide a broad level of citywide 
coverage while also making it possible to travel 
between most areas with one transfer. Looping 
routes in and out of a central hub and coordinated 
transfer times allow a lot of ground to be covered, 
but in a more decentralized community, it also results 
in many riders traveling out of their desired way to 
make the transfer. Thus, with the hub-and-spoke 
concept communities can make a limited budget go a 
long way relative to coverage, but cannot provide a 
lot of service depth. Service depth is reflected in the 
following: 

• Frequency between buses: The greater 
frequency in an hour, the greater the depth. 

• How direct is travel?: With a limited number of 
transfer centers, a higher number of crosstown 
riders are required to travel out of their way in 
making their trip. This out of direction travel 
adds to trip times and reduces the desirability 
of using transit for the non-transit dependent 
(choice rider). 

 
 
Hub-and-Spoke Network Concept 
 

 
 
Grid Network Concept 
 
 



Sioux Area  M e t r o  –  G r i d  Operations Assessment Sioux Area  M e t r o  –  G r i d  Operations Assessment 

Figure 1 
Current (2012) SAM Fixed Routes 

Southwest Transfer 
Center 

The Bus 
Stop 
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TABLE 1: CHARACTERISTICS OF RANGE OF TRANSIT ROUTING TYPES 

Type General Characteristics 

Radial/Hub-and-Spoke System 

Routes radiate in and out of a single, centrally located transit center. When more 
than one transit center is provided, the system can be referred to as a hub-and-
spoke system. This is the most popular service type in low to moderate density 
areas as a greater amount of regional coverage can be provided with one 
transfer at a central location. 

Trunk Route System 
System with routes located along major road corridors/arterials and link major 
generators. Connecting routes are a mixture of limited and high density stops. 

Circulator Service System 
Provides transportation service within a limited area such as a downtown, a 
suburban community, etc. Generally, all service is higher density stops (very 
little/if any limited stop service). 

Grid System 

Made up of a series of networks of mostly parallel routes laid perpendicular to 
each other to form a grid based on the street network. Included in the types of 
service integrated into the grid are limited stop/express service and circulator 
service.  Mostly used in communities with multiple activity centers of a similar 
intensity. Assumes no one area gets preferential service treatment over another. 

Crosstown System 

Service set up to connect two areas without going through the CBD (the typical 
hub location). The connecting service may be limited stop if the two connected 
areas are complementary in uses (i.e. one being residential and the other 
employment). 

  
Decentralizing development and associated travel 
patterns has led transit agencies to complement 
traditional hub and spoke networks grid-type transit 
routes from one activity area to another. The main 
characteristic of grid is that it provides cross-town 
routes that do not travel through the CBD, typically a 
key transfer area in hub-and-spoke systems. 
Bypassing the CBD can provide more direct and 
convenient services between outlying activity centers. 
The potential for enhanced rider convenience has 
prompted Sioux Area Metro and the MPO to 
investigate the potential for benefits and the 
feasibility of converting the current system to a grid 
system and/or integrating elements of the grid 
(cross-town routes) into the current hub-and-spoke. 
 
The purpose of the route analysis study is to: 

• Determine whether a more cost-effective 
service could be provided using the grid 
concept relative to the current hub-and-spoke 
concept. 

• Identify service areas where savings associated 
with conversion to a grid (assuming the grid 
can provide more cost-effective service) could 

be/should be allocated in order to create a 
greater level of service in the region. 
Alternatives discussed for use of any 
measureable savings associated with migration 
to a grid include: 

− Extending fixed route service to developed/ 
developing areas in Sioux Falls that presently 
are outside the service area (more than ¼ 
mile from a designated stop). 

− Increasing the service frequency in either the 
peak or off-peak periods. 

− Replacing some paratransit trips by adding 
mileage, or restructuring current, fixed route 
service to better complement paratransit 
trips patterns. By adding more fixed route 
service that mirrors paratransit service 
patterns, and providing a travel training 
program, there is the potential argue that 
come paratransit passengers could migrate 
over to fixed route service. The goal is to 
promote higher use of lower cost per mile 
fixed route service while reducing the 
number of trips on the higher cost 
paratransit service. Thus, savings in fixed 
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route service could result in even greater 
overall system cost savings if the changes 
reasonably provide the opportunity for 
paratransit users to shift to fixed route 
service.   

In early project team discussions the desire was 
expressed to also look beyond the current conditions 
to answer the question of “where should fixed-route 
service be expanded as the city continues to develop 
outside current service areas?” This question very 
closely relates to reviewing the options for re-
allocating any funds associated with a more cost-
effective service plan. To address this question the 
project scope was modified slightly to include a 
cursory assessment of: 

• Where residential and commercial/ industrial 
development is expected to occur in the period 
through 2035. 

• Where 2035 development density in presently 
unserved areas would be consistent with, or 
greater than, the density observed in areas 
presently served by transit. These areas would 
be considered as potential expansion areas. 

• Annual operating costs connected with 
extending the service area. 

 
 

SAM CURRENT OPERATIONS 

CURRENT CONDITION STATISTICS 
Public transit service in the region, provided through 
Sioux Area Metro (SAM), consists of 12 fixed routes 
and a paratransit operation that is a curb-to-curb 
demand-response service. Listed below are the key 
parameters for the service alternatives: 

• Fixed Route: 

− Hours: 5:45 AM to 6:00 PM (M-F). 

  7:45 AM to 6:45 PM (Sat). 

− Days: Monday through Saturday. 

− Routes: Peak Period – 12 
 Off-Peak Period - 10 

− Frequency:  Peak period – 30 minutes 
 Off-Peak period – 60 minutes 

− Annual ridership: 996,316 (2011) 

− Annual service miles: 726,152 (2011) 

− Annual service hours:   55,046 (2011) 

• Paratransit: 

− Hours: 5:15 AM to 8:00 PM (M-F). 

  7:30 AM to 7:00 PM (Sat). 

− Days: Monday through Saturday. 

− Annual ridership: 141,323 (2011) 

− Annual service miles: 651,007 (2011) 

− Annual service hours:   55,694 (2011) 
 

Note:  Starting after 8:00 PM demand response 
service is accessible to all transit users as a 
means of extending hours into the evening. 
Evening demand-response service runs through 
10:00 PM (last pick-up time) Monday through 
Friday. Consistent with paratransit service, 
demand-response night reservations must be 
made one day in advance. 

 

SAM COSTS AND SERVICE RELATIVE TO 

PEERS 
The basic premise of the operations study is to 
determine whether there are changes that could be 
made to current SAM operations that would improve 
service delivery efficiency and cost-effectiveness and 
what service area and frequency enhancements could 
be made if delivery efficiencies are found and 
implemented. Inherent in addressing the basic 
premise is asking the question of how efficient and 
cost-effective is the services being provided today. 
This question is addressed through collecting basic 
cost and service information for the SAM system and 
comparing the data to peer systems. 
 
Steps associated with the peer assessment are: 

1. Select peers to the SAM system. 

2. Collect peer system service information for a 
consistent year/period. The National Transit 
Database (NTD) information for 2010 was used 
to ensure that consistent parameters for 
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reporting were used for each of the selected 
peers. 

3. Compare SAM operating parameters relative to 
individual peer systems and averages for the 
peer group and document SAM’s standing 
relative to the peers. 

 

Selecting Peers 
The criteria used to identify and select the peer 
systems are shown in Table 2. 
 
TABLE 2: PEER TRANSIT AGENCY SELECTION CRITERIA 

Criteria 

Criterion 
Importance in 

Selecting 
Community? 

Located in Midwest High 
Service Area Population High 
Primarily Operate Buses Moderate 
Geographic Service Area Size Moderate 

  
Using the peer selection criteria listed the following 
nine transit agencies were proposed as peers: 

• Duluth Transit Authority, Duluth, MN 

• Metropolitan Area Transit, Fargo, ND 

• Transfort, Fort Collins, CO 

• Mesa County (GVT), Grand Junction, CO 

• Pueblo Transit System, Pueblo, CO 

• City of Rochester, Rochester, MN 

• Sioux City Transit System, Sioux City, IA  

• Topeka Transit (TMTA), Topeka, KS 

• MET Transit, Waterloo, IA 

Tables 3 and 4 document background demographic 
and system information (population, population 
density, service area, number of vehicles, ridership, 
etc.) for each of the selected peer communities. 
  
Data for the following performance measures was 
collected for each of the peer systems and SAM: 

• Revenue Hours per Peak Vehicle 

• Revenue Miles per Peak Vehicle 

• Cost per Passenger Trip 

• Cost per Revenue Hour 

• Cost per Revenue Mile 
   
System performance measures for all of the peer 
groups were pooled and separated into quartiles to 
simplify assessment of SAM performance. The 
quartile groupings reflect the following: 

• Lowest Quartile: 0 to 25th percentile relative to 
systems in the peer group. This quartile 
represents the lowest performers of the peer 
group. 

• Second Quartile: 25th to 50th percentile. 

• Third Quartile: 50th to 75th percentile. 

• Upper Quartile: 75th to 100th percentile.   

The following thresholds were used to define good or 
poor operations for SAM relative to the peer 
communities: 

• Considered performing well to superior when 
if SAM’s cost effectiveness numbers were in 
the Third or Upper quartiles. 

• Adequate operations if cost effectiveness is in 
the Second quartile 

• Poorly when measures were in the Lowest 
quartile.  

Relative to the peer group as a whole, the following 
demographic and general system characteristics were 
observed: 

• One of the higher service area populations of 
the peer group. 

• A slightly lower than average service area. 

• A service area population density slightly over 
the peer average. 

• An annual operating budget approximately 23 
percent lower than the average for the peer 
group. 

• Annual ridership approximately 1/3 below the 
average for the group. 
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TABLE 3: PEER TRANSIT AGENCY SERVICE AREA PERFORMANCE MEASURES 

Agency Agency Location 
Service Area 
Population 

Service Area 
Size  

(Sq. Miles) 

Population 
Density 

(Persons/Sq Mi) 
Duluth Transit Authority Duluth, MN 122,970 143 860 
Metropolitan Area Transit Fargo, ND 125,000 45 2,778 
Transfort Fort Collins, CO 118,652 47 2,525 
Mesa County (GVT) Grand Junction, CO 120,000 66 1,818 
Pueblo Transit System Pueblo, CO 105,000 39 2,692 
City of Rochester Rochester, MN 104,230 147 709 
Sioux City Transit System Sioux City, IA  102,798 51 2,016 
Sioux Area Metro Sioux Falls, SD 144,000 68 2,118 
Topeka Transit (TMTA) Topeka, KS 122,377 58 2,110 
MET Transit Waterloo, IA 109,418 89 1,229 
Peer Average 117,445 75 1,886 
Source: National Transit Database 
 
 
TABLE 4: PEER TRANSIT AGENCY RIDERSHIP PRODUCTIVITY PERFORMANCE MEASURES 

Peer Agency Location 

Number of 
Peak 
Buses 

Annual 
Operating 

Budget 

Annual 
Passenger 

Trips 

Annual 
Revenue 

Hours 

Annual 
Revenue 

Miles 
Duluth, MN 47 $11,408,052 3,171,087 133,207 1,791,480 
Fargo, ND 20 $4,194,088 1,570,055 51,416 639,047 
Fort Collins, CO 26 $6,283,953 2,034,195 79,832 894,686 
Grand Junction, CO 12 $2,539,223 972,485 47,171 747,662 
Pueblo, CO 14 $3,478,182 951,123 40,430 571,282 
Rochester, MN 27 $4,933,635 1,520,556 63,380 979,828 
Sioux City, IA  21 $3,843,625 1,202,255 47,876 603,239 
Sioux Falls, SD 28 $3,678,673 937,258 55,239 725,362 
Topeka, KS 25 $4,971,996 1,151,733 62,643 902,838 
Waterloo, IA 12 $2,338,053 454,658 37,673 563,750 
Peer Average 23 $4,766,948 1,396,541 61,887 841,917 
Source: National Transit Database 
 

Vehicle Utilization 
The peer group was compared on several key 
indicators of vehicle utilization. Vehicle utilization is a 
productivity measure based on the total number of 
revenue hours and revenue miles per peak vehicle. 
The number of peak vehicles available is used to 
calculate vehicle utilization as it reflects the maximum 

number of vehicles used during the heaviest levels of 
service. This measure assesses the ability of the peer 
systems to efficiently use the vehicles available to 
provide service. The data used for the analysis was 
from the 2010 NTD for all the peer agencies. Table 5 
presents the vehicle utilization performance 
measures.  
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TABLE 5: PEER TRANSIT AGENCY VEHICLE UTILIZATION 
PERFORMANCE MEASURES 

Peer Agency Location 

Revenue 
Hours/ 
Peak 

Vehicle 

Revenue 
Miles/ 
Peak 

Vehicle 
Duluth, MN 2,834 38,117 
Fargo, ND 2,571 31,952 
Fort Collins, CO 3,070 34,411 
Grand Junction, CO 3,931 62,305 
Pueblo, CO 2,888 40,806 
Rochester, MN 2,347 36,290 
Sioux City, IA  2,280 28,726 
Sioux Falls, SD 1,973 25,906 
Topeka, KS 2,506 36,114 
Waterloo, IA 3,139 46,979 

SAM Percentile 
Ranking 

Worse 
than Peer 
Average 

Worse 
than Peer 
Average 

Note: Goal is to be at or ABOVE the peer group average. 
 

Ridership Productivity  
Ridership productivity is determined by dividing the 
number of transit passengers by the amount of 
service operated. For the purposes of this analysis, 
three measures were used to evaluate ridership 
productivity. These measures were total passenger 
trips, passengers per revenue hour, and passengers 
per revenue mile. Table 6 presents the ridership 
productivity performance measures.  
 

Cost Efficiency 
Cost-efficiency measures focus on the relationship 
between operating cost and services provided. 
Operating budget, cost per passenger trip, cost per 
revenue hour, and cost per revenue mile were used to 
measure cost efficiency for the peer group. Table 7 
presents the cost efficiency ranges and their 
respective performance measures. 
 
Cost per Passenger Trip – SAM was below the peer 
group average for this measure. Grand Junction, 
Colorado had the lowest cost per passenger trip at 

$2.61 and MET Transit, Waterloo, IA had the highest 
at $5.14. 
 

TABLE 6: PEER TRANSIT AGENCY RIDERSHIP PRODUCTIVITY 
PERFORMANCE MEASURES 

Peer Agency Location 

Passengers 
per 

Revenue 
Hour 

Passengers 
per 

Revenue 
Mile 

Duluth, MN 23.81 1.77 
Fargo, ND 30.54 2.46 
Fort Collins, CO 25.48 2.27 
Grand Junction, CO 20.62 1.30 
Pueblo, CO 23.53 1.66 
Rochester, MN 23.99 1.55 
Sioux City, IA  25.11 1.99 
Sioux Falls, SD 16.97 1.29 
Topeka, KS 18.39 1.28 
Waterloo, IA 12.07 0.81 

SAM Percentile 
Ranking 

Worse 
than Peer 
Average 

Worse 
than Peer 
Average 

Note: Goal is to be at or ABOVE the peer group average. 
 

TABLE 7:  PEER TRANSIT AGENCY COST EFFICIENCY 
PERFORMANCE MEASURES 

Peer Agency 
Location 

Cost per 
Passenger 

Trip 

Cost per 
Revenue 

Hour 

Cost per 
Revenue 

Mile 
Duluth, MN $3.60 $85.64 $6.37 
Fargo, ND $2.67 $81.57 $6.56 
Fort Collins, CO $3.09 $78.71 $7.02 
Grand Junction, CO $2.61 $53.83 $3.40 
Pueblo, CO $3.66 $86.03 $6.09 
Rochester, MN $3.24 $77.84 $5.04 
Sioux City, IA  $3.20 $80.28 $6.37 
Sioux Falls, SD $3.92 $66.60 $5.07 
Topeka, KS $4.32 $79.37 $5.51 
Waterloo, IA $5.14 $62.06 $4.15 

SAM Percentile 
Ranking 

Worse 
than Peer 
Average 

Better 
than Peer 
Average 

Better 
than Peer 
Average 

Note: Goal is to be at or BELOW the peer group average. 
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Cost per Revenue Hour – SAM’s cost per revenue 
hour was very efficient and was almost the lowest 
among the peer group, with only Mesa County, 
Grand Junction, CO ($53.83) and MET Transit, 
Waterloo, IA ($62.06) demonstrating a lower cost per 
revenue hour. Pueblo Transit System, Pueblo, CO, had 
the highest cost per revenue hour at $86.03. 
 
Cost per Revenue Mile – SAM’s cost per revenue 
mile compares well relative to the peer group. The 
peer values ranged from $3.40 per revenue mile for 
Mesa County, Grand Junction, CO to $7.02 per 
revenue mile for Transfort, Fort Collins, CO. The Mesa 
County costs are substantially lower than the next 
lowest of the group (Rochester, MN at $5.04/ 
Revenue Mile). SAM cost of $5.07 per revenue mile is 
essentially the same as Rochester, or lower than all 
but one community in the peer group. 
 

Key Findings of Peer Agency Review 
In general, SAM’s service area, vehicle utilization, 
ridership productivity, and cost efficiency were similar 
to the peer system averages, as shown in Table 8.  
 
The key findings from the review are as follows: 

• Vehicle Utilization – SAM’s lower vehicle 
utilization relative to the peer group is 
explained through three conditions. First, 
vehicle utilization is a measure of the revenue 
hours or revenue miles per peak bus. During 
the off peak approximately half of the SAM 
buses are idle and idle buses reduce the 
utilization. In the majority of the peer areas, the 
peak and off-peak number of buses in use is 
more consistent; improving the performance 
relative to Sioux Falls.  

 
 

 

TABLE 8:  PEER TRANSIT AGENCY REVIEW SUMMARY 

Measure 
Peer Group 

Average SAM 

SAM Standing 
Relative to Peer 

Average 
Service Area 

  
 

  Population 117,445 144,000  
  Size - Square Miles 75 68  
  Population Density 1,885 2,118  
Vehicle Utilization 

  
 

  Number of Peak Buses 23 28  
  Revenue Hours 61,887 55,239  
  Revenue Miles 841,917 725,362  
  Rev. Hr. per Peak Bus 2,754 1,973 Worse 
  Rev. Mi. per Peak Bus 38,161 25,906 Worse 
Ridership Productivity 

  
 

  Passenger Trips 1,396,541 937,258  
  Passengers per Rev. Hr. 22.05 16.97 Worse 
  Passengers per Rev. Mi. 1.64 1.29 Worse 
Cost Efficiency 

  
 

  Operating Budget $4,766,948 $3,678,673  
  Cost per Passenger Trip $3.55 $3.92 Worse 
  Cost per Revenue Hour $75.19 $66.60 Better 
  Cost per Revenue Mile $5.56 $5.07 Better 
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Second, there are routes in the system with 
relatively unproductive segments that add to 
the mileage, but not ridership. These segments 
are present to carry passengers between higher 
activity areas along the route and to get 
passenger to/from the transfer center where 
they can get to other routes. Figures 2 and 3 
display boarding and de-boarding activity by 
stop along most of the routes. Boarding (ons) 
and de-boarding (offs) data was provided by 
SAM and was collected as part of their on-
going information gathering work. Areas 
adjacent to the route lines that are not shaded 
(blue to red) represent areas with little or no 
on/off activity in the survey period. Route 11 
and Route 19 were not included in the survey, 
nor was the western part of Route 10. Routes or 
route segments not included in the survey are 
shown in the figures as gray lines.   
 
While on-off activity is low along selected 
segments, the segments cannot simply be 
eliminated in order to improve productivity. The 
segments provide the connecting lines between 
more productive areas. Thus, provide a critical 
function in the system. It is recommended that 
as part of the next Route Analysis (likely in 
2013) each of the routes be reviewed relative to 
their segment-by-segment productivity 
(number of ons/offs) as well as opportunities 
along adjacent routes to identify whether 
changes should be/could be made that would 
improve route productivity. 
   
The third contributing factor is that most 
vehicles pulse in and out of the Bus Stop 
located in downtown. The downtown location 
requires most buses to travel along slower 
speed, congested streets, which combine to cut 
the miles each bus can cover over a service day. 
Reducing the revenue miles per vehicle 
negatively impacts productivity. The positive of 
the Bus Stop being downtown is the central 
location and proximity to higher concentrations 
of employment provides convenience for 
people walking and for transfers.  

• Ridership Productivity – SAM had lower 
ridership than the peer average while providing 
about the peer mean for revenue miles and 
hours of service. The combination of lower 
ridership and average miles and hours results in 
a lower productivity measure relative to the 
peers. Increasing ridership is the key to 
improving productivity (rather than cutting 
service miles or hours). This is because each one 
percent increase in ridership will result in a 
similar one percent improvement in service 
efficiency and increasing ridership does not 
necessarily require adding miles or hours of 
service. Reducing miles or hours will have a 
negative impact on ridership and the miles or 
hours cuts required provide “on paper” 
productivity improvement will need to be 
drastic. Drastic cuts will then result in lower 
overall system utility, which in turn will likely 
lead to a cycle of drops in ridership and cuts in 
service.  
 
Why is ridership lower than the peers? The 2010 
LRTP Market Research results were reviewed as 
a source for an answer. A consistent conclusion 
drawn from the results of different market 
research work element is transit convenience 
needs to be improved in order to broaden the 
ridership pool (which will increase ridership).  
 
Personal vehicle trips in Sioux Falls are not all 
that long (an average of approximately 12 
minutes – source; regional travel model 
validation document). Average transit trip time 
ranges from 20 to 30 minutes. Thus, if a traveler 
has access to a vehicle it is substantially more 
convenient to use it relative to opting for public 
transit. The 30 to 60 minute frequency is one of 
the biggest factors that relate to convenience 
that influencing use. In the 2010 LRTP Market 
Research results, people in Sioux Falls 
responded that they are less than half as likely 
to consider transit at 30 minute headways  
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Figure 2 
Fixed Route Boarding Density by Stop 
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Figure 3 
Fixed Route De-Boarding Density by Stop 
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(current peak period conditions) than they are 
at 15 minutes. When time between buses is 
extend to 45 to 60 minutes (current off-peak 
conditions), people are approximately 90 
percent less likely to consider transit than they 
are at a 15 minute frequency.   
 
Two approaches are suggested for increasing 
ridership, which will increase the system 
productivity: 

1. Assess each segment along the least 
productive routes to identify areas where 
service could be removed and then identify 
other streets with pockets of activity that are 
not well served today. The goal would be to 
find replacement routes that retain general 
route coverage, but is more productive than 
the current. This alternative can be 
accomplished without adding to system 
cost, while adding ridership. SAM has a 
program of reviewing each route to 
determine whether changes to improve 
productivity are warranted and can be made. 
Thus, there are not likely changes that would 
result in huge productivity improvements. 

2. For the most productive routes, reduce the 
time between buses during the peak and 
off-peak periods. Reducing the time 
between buses (increasing the frequency) 
will on average result in a 4.5 percent 
increase in ridership for each 10 percent 
increase in frequency. Increasing service 
frequency on a route (or series of routes) 
generally requires increasing the transit 
budget in order to add drivers and more 
miles of service. As finding more budget will 
be difficult and if funding can be found it 
will likely be a small increment, the key is to 
strategically add service to those routes that 
have demonstrated the highest return on 
investment.  

The productively (measured by daily riders per 
revenue mile) of each route is displayed in 
Figure 4. The taller the bar, the greater the 
productivity of the route. Also shown in the 
figure are the thresholds for four quartiles that 

encompass the data. The first quartile (lowest) 
represents the lowest preforming routes and 
the best performers are located in the fourth 
quartile. 
Using the suggestions above, routes that 
should be reviewed from the perspective of 
making routing changes to remove low 
ridership areas and add in higher potential 
ridership areas are Route 11, Route 10, Route 
19 and Route 1.  
 
Routes in the fourth (highest) quartile are those 
where enhancing frequency could lead to 
increases in ridership that would measurably 
improve productivity. These routes include 
Route 4 and Route 6. 
 
For these routes cost and ridership impacts of 
increasing the frequency from once every 30 
minutes in the peak and once every 60 minutes 
in the off peak should be investigated. 
Suggested thresholds are once every 15 
minutes and once every 7.5 minutes in the peak 
and once every 15 to 30 minutes in the off 
peak. 

• Cost Efficiency – The SAM transit system was 
one of the most cost-efficient among the peer 
group, particularly in cost per revenue hour. 
Thus, even a modest increase in ridership will 
result in SAM being one of the most productive 
services in the region. 

 

SERVICE AREA RELATIVE TO DEVELOPMENT 
Continued and rapid growth/expansion of the city 
has outpaced SAM’s ability to provide fixed route or 
paratransit service to all parts of the city that could 
reasonably support service. While it is SAM’s goal to 
provide all areas that can support service with service, 
budget limitations restrict the ability to meet this 
goal. Extending routes and/or paratransit service to 
developed areas presently outside the service area 
would result in the need to add buses and drivers as 
well as shelters and other amenities. Increasing costs 
for service within the current service area (primarily 
due to increases in fuel costs and labor costs) 
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consume the budget increases that have been 
approved over the last 5 to 10 years. 
 

 
 

FIGURE 4: SAM PRODUCTIVITY BY ROUTE 

 
Figure 5 displays the current SAM fixed-route 
structure and the current land use plan. Key 
conclusions from this comparison are: 

• Residential and employment areas south of I-
229 from approximately 26th Street have 
limited to no walkable access to fixed-route 
service. Walkable access is defined as within ¼ 
mile of a transit route/designated stop location. 

• Commercial and industrial development areas 
north of Benson Road and east of Cliff Avenue 
have limited to no access to fixed-route service. 

• Commercial areas west of I-29 and north of 
Russell Street do not have walkable access to 
fixed-route service. 

• Residential areas west of Marion Road adjacent 
to 26th Street have limited walkable access to 
fixed-route transit. 

Figure 6 displays the general geographic areas that 
are outside the fixed-route service area, however, 
presently contain development at densities consistent 

with areas with service. The areas referenced above 
reflect the results of reviewing the current land use 
map and the current fixed-route system map. As part 
of the public outreach process, city staff received 
input from employers located in the northwest part of 
city requesting fixed-route service be extended to the 
I-29/Benson Road area. Esurance and First Premier 
Bank, who combined employ approximately 1,000 
people in their northwest Sioux Falls facilities, have 
requested SAM consider service extensions north 
from Maple Street where Route 19 terminates. In 
their comments on the need for fixed-route service, 
the companies also provided a distribution of the 
home place location of their workforces (based on 
Zip Code). Figure 7 displays the distribution of 
employees home place by Zip Code for each of the 
employers. 
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Figure 5 
SAM Fixed Routes and Current Land Use (2012) 
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North Northwest 

Southwest 

Southeast 

Figure 6 
Developed Areas Outside the Walkable Fixed-Route 
Service Area 
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Figure 7 
Home Place By Zip Code for Esurance and First 
Premier Card Center Employees 

Esurance 
First Premier 

 
Legend 
Distribution of Employees by Employer 
             -  First Premier 
             -  Esurance  

 
Number of Employees 
             -  1-50 
             - 51 – 100 
             - 101 – 150 
             - 151 – 200 
             - >200 
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FIXED ROUTE USER INFORMATION 
During the initial project public open house 
information was requested from fixed-route riders 
regarding the origin and destination of their current 
trip. Information stations were set up at the 
Southwest Transfer Center and the downtown Bus 
Stop in January 2012 to: 

• Provide users, and non-users, of the SAM 
services an opportunity to gather information 
about the study and to provide their input 
regarding SAM services. 

• Collect information from users as to where their 
trip started and where it will end.  

The Southwest Transit Center serves primarily as the 
starting or ending point for commuter and a school 
trips using transit. From the Southwest Transfer 
Center people walk to/from their true trip 
origin/destination. Based on its role, the Southwest 
Transfer Center open house was held from 6:30 AM 
to 9:30 AM in order to cover both the employment-
based AM peak and the school trip AM peak. An 
assumption was made that afternoon and evening 
return trips through the Southwest Transfer Center 
would be the reverse of the surveyed morning trip. 
 
The Bus Stop open house was conducted from 11:00 
AM through 6:00 PM, to coincide with the noon 
(lunchtime) peak, the after school peak and the 
evening commute peak. Figure 8 displays the 
distribution of origins and destination of trips 
collected at the Southwest Transfer Center and the 
downtown Bus Stop as part of the open houses. 
 
A series of questions regarding the rider’s trip 
purpose, how often they use transit and their mode 
of travel to and from the bus stop were requested. 
The results are displayed in Figures 9 through 12. 
 

PARATRANSIT TRIP DISTRIBUTION 
SMA provides curb-to-curb paratransit service (door-
to-door when necessary) for people who, because of 
limited mobility, cannot access the fixed-route 
system. Throughout the day, service is provided using 
22 paratransit buses. Frequently, all buses are being 
used during peak ridership times.  

49 CFR 37.131 documents paratransit service must be 
operated in a buffer three-fourths of a mile on each 
side of each fixed route and from the end of the 
route. In Sioux Falls, the paratransit service area 
exceeds ADA guidelines through the service provide 
south of I-229. Scheduled trip origins and 
destinations for the month of April 2012 were 
collected from SAM and mapped. The purpose of this 
task was to: 

• Gather information on trip purpose and general 
origin-destination patterns for trips. 

• Provide a visual means of comparing scheduled 
origins-destination relative to the current fixed 
route structure.  

Higher activity paratransit origins and destinations 
(and the connectivity between them) were 
determined by analyzing a month’s worth of 
scheduled trips. Figure 13 displays the origins-
destinations for all trips scheduled in April 2012. Also 
displayed, for comparison purposes, are the origins-
destinations of fixed route trips sampled during the 
February 2012 study open house at the Southwest 
Transfer Center and the downtown Bus Stop.  
The most active paratransit trip origins and/or 
destinations are: 

• Dakotabilities Center – 3501 South Norton 
Avenue and 3600 South Duluth Avenue. 

• Dakotabilities Center – 922 South Newcomb 
Avenue and 4008 Newcomb Avenue. 

• Sycamore Apartments – 2016 South Sycamore 
Street. 

• Dakotabilities – 3700 East 41st Street. 

• Dakotabilities – 1100 South Blain Avenue. 

• Sycamore Court Apartments – 4500 East 16th 
Street. 

• Apartment Building – 517 South Spring Avenue. 

Table 9 documents the locations and orientation 
relative to fixed-route service. 
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Figure 8 
Distribution of Fixed-Route Trips from Southwest 
Transfer Center and Downtown Bus Stop – January 
2012 

Note: Survey hours on January 17, 2012 were from : 
• 6:00 AM -10:00 AM at the Southwest Transfer 

Center 
• 11:00 AM- 2:00 PM and from 3:00 PM to 6:00 PM 

at The Bus Stop 
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FIGURE 9: REPORTED TRIP PURPOSE 

 

 
 
 
 
 
 
 
 
FIGURE 10: HOW OFTEN DO YOU USE TRANSIT? 

 
 
 
 
 
 
 

 

FIGURE 11: HOW DID YOU GET TO THE BUS TO BEGIN 

YOUR TRIP? 

 
 

 

FIGURE 12: HOW WILL YOU GET FROM THE BUS TO YOUR 
DESTINATION? 
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Figure 13 
Distribution of Paratransit Origin-Destination Pairs 
for April 2012 

SD Achieve 
Offices 

Dakotabilities 
Office  

Dakotabilities 

SD 
Achieve 

-  SD Achieve/Dakotabilities Job/Training 
Sites or other Employment Center 

-  Group Homes/Residential  
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TABLE 9: HIGHER PARATRANSIT USE LOCATIONS 

Location Address Closest Transit Route(s) 

Dakotabilities Center 
3501 South Norton Avenue and 
3600 South Duluth Avenue 

Route 3 – Approximately 3 blocks to 41st 
Street 

Dakotabilities Center  -  
922 South Newcomb Avenue and 
4008 Newcomb Drive 

Route 10  - 2 to 3 blocks to 12th Street  

Sycamore Apartments 2016 South Sycamore Avenue 
Route 9 – Approximately  2 blocks to 26th 
Street  

Dakotabilities  3700 East 41st Street Route 9 –Approximately  ½ mile away 
Dakotabilities  1100 South Blaine Avenue  Route 9  - Direct access at 18th Street 
Sycamore Court 
Apartments –  

4500 East 16th Street 
Route 9 – 2 blocks at 18th and Sycamore 
Avenue 

Apartment Building  
 

517 South Spring Avenue 
Route 10, Route 19, Route 3 all about one 
block away, Route 2 about 2 blocks away.  

Group Housing  4413 East Mission Street No fixed-route service within 1 mile 
Country Meadows 
Apartments 

6200 West 43rd Street Route 11 – 1-2 blocks to 41st Street 

Achieve Building 
Warehouse 

1111 South Cliff Avenue 
Route 5 – Approximately 3 blocks to 18th 
Street 

South Dakota Achieve 4100 South Western Avenue  
Route 2 – Direct service from Western 
Avenue 
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ALTERNATE GRID CONCEPTS 

OVERVIEW 
Four concepts representative of the grid system have 
been developed for review. Each of the grid 
alternatives incorporated the assumptions listed 
below, with the primary assumption that the route 
miles/bus requirements are budget neutral relative to 
the current conditions. 
 
Listed below are the primary assumptions that 
influence concept development: 

• In the concept development, the current 
revenue miles and maximums for number of 
vehicles operating in the off-peak and peak 
times were maintained, resulting in the 
alternatives being budget neutral. In the current 
condition, SAM operates 9 routes and buses in 
the approximately six hours of off-peak service 
and 18 buses on 12 routes for six hours of peak 
operations per weekday. 

• Reducing the peak period from the current six 
hours to allow more buses to be operated in 
the off-peak period (which provides more 
service density) is not a viable alternative.   

• Minimum service density (bus routes per square 
mile) across the region should reflect the 
current density. Figure 14 displays the general 
assumptions on service density used in 
preparing the alternate concepts. In general, the 
core of the area bounded by I-229 on the south 
and east, I-29 on the west and the Big Sioux 
River on the north should have the highest 
service density. The alternate concept density 
should be consistent or greater than the current 
density. Outside the core, service density can be 
less than the core area, but should continue to 
be representative of the current in most areas. 

• Routes will be based on 60-minute frequency in 
the off-peak and 30-minute frequency in the 
peak. With the current system, similar routes are 
followed in the peak and off-peak periods, 
except for Route 19 and Route 8. Route 19 
operates in only the AM and PM peak periods, 
while Route 8 provides limited service in the 

off-peak periods. 30-minute frequency is 
provided on the core routes by adding one 
more bus per route than is used in the off-peak. 

• A route typically covers approximately 14 miles 
for each hour of service. Using information on 
current operating speeds, buses average 
approximately 16 miles per hour and there is 
approximately eight minutes of layover time per 
hour. Thus, at 16 MPH and 52 minutes of run 
time, a bus can cover approximately 14 route 
miles in a service hour. 

• The maximum acceptable walk distance to a 
bus route is approximately ¼ mile. This 
assumption influenced concept development 
when there were somewhat adjacent higher 
density development areas competing for route 
miles. While we tried in most areas to split the 
difference by locating a route in a corridor 
between two development areas it was not 
possible in all cases to share one route between 
two areas and meet the ¼ mile maximum walk 
criterion. In situations where the ¼ mile 
maximum distance could not be satisfied with 
one route, two were used, which required more 
route miles to be allocated in an area. 

• Existing transfer centers should be accessed by 
as many routes as is reasonable in recognition 
of the investment that has been made. If, 
however, diverting a route to access one of the 
transit centers added unproductive/duplicative 
miles, access was not provided. It should be 
noted that in any of the grid concepts the 
number of routing accessing one of the transit 
centers is substantially reduced from the 
current conditions.  

 

GRID ALTERNATIVES DESCRIPTIONS 

Alternative 1 – True Grid 
The initial concept reflects what we would refer to as 
a true grid layout. The true grid demonstrates the 
following characteristics: 

• Outbound and return routes follow the same 
route rather than operate in a loop or partial 
loop as many of the radial routes do today.   
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Develop Alternatives that Provide Greatest 
Route Density in Core. 

(Core Area Shown in Red) 

Desired Service Expansion Area if 
Identify Efficiencies from Operating 

Format Changes (Hub-Spoke to Grid) 

Develop Both “Grid” Routes and 
Circulators that Connect Ends of the 

Core Grid. Can More Service be 
Provided for Same Budget? 

Desired Service Expansion Area if 
Identify Efficiencies from Operating 

Format Changes (Hub-Spoke to Grid) 

Legend: 
      -  Presently Served – High Density Required 
      -  Presently Served – Moderate Density Acceptable 
      -  Desirable Service Expansion Areas 

Figure 14 
Coverage Area for Tiered Service Density 
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• Route corridors are focused on an overlapping 
east-west and north–south layout to the extent 
feasible. Maple Street and 26th Street are both 
arterial corridors that should carry transit, but 
do not follow the traditional grid design. In this 
alternative each of these streets were used, 
which deviated from a true north-south and 
east-west overlapping grid. 

 
The true grid (Alternative 1) is displayed in Figure 15. 
Resource costs associated with the concept would be 
similar to the current system.  
 

Alternative 2 – Looping Grid 
To increase the percentage of the city within an 
acceptable ¼ mile walk distance of a grid route, the 
common out and back corridor from Alternative 1 
was expanded for certain areas to different out and 
back roadways. The end product of this alternative 
was retention of the grid characteristics, but 
increasing the area of the city within an acceptable 
walk distance of a route. Alternative 2 is displayed in 
Figure 16. 
 
This alternative comes much closer to a providing a 
similar coverage as the current system, while 
providing many of the characteristics of the true grid. 
 

Alternative 3 – Underlying Grid in Core 
with Suburban Circulators Outside the 
Core 
Alternative 2 with its loops strays some from the 
initial study thesis of identifying grid system 
alternatives to replace the current radial hub-and-
spoke. Alternative 3, displayed in Figure 17, 
incorporates the suburban circulators of Alternative 2 
and the traditional grid concept in the core. Through 
comparison of the true grid in Alternative 1 with the 
current system it was readily apparent that similar 
coverage could not be provided by using a common 
out and back corridor grid concept. Thus, in 
Alternative 3 we tried to stay more consistent with 
the grid in the smaller service core. Core areas 
difficult to effectively serve with the grid were 
supplemented with radial routes consistent with the 

existing Route 2, which reflects the common out and 
back routing of the true grid. Suburban area 
circulator routes provide extended geographical 
coverage at a lower frequency consistent with or 
greater than current service. Circulators intersect with 
core grid routes at several locations that provide 
opportunities to transfer. 
 
Consistent with Alternatives 1 and 2, Alternative 3 
was overlaid on the current radial hub-and-spoke 
network to allow a visual comparison of the coverage 
density. Areas where service density is lower than in 
the current system are: 

• North of the downtown area between 
Minnesota Avenue and Western Avenue: The 
coverage area of Route 6 could not be 
replicated with the budget neutral assumption. 

• Southeast of downtown between Minnesota 
Avenue and Cliff Avenue north of 26th Street: 
The coverage of Route 5 could not be provided 
without increasing the revenue miles budget or 
reducing service coverage in another area. 

•  South of 26th Street between Minnesota 
Avenue and Cliff Avenue: The lower amount of 
coverage in this area is not as different from the 
current as results north of 26th Street, but the 
revenue mile budget was not adequate to allow 
inclusion of the South Phillips Avenue coverage 
of Route 5. 

 

Alternative 4 – Grid System Based on 
Current Transit Origin-Destination 
Patterns 
As part of the initial study data collection a user 
survey was conducted at the Southwest and Bus Stop 
transfer centers. Included in the survey was a request 
for the starting point and ending point of a traveler’s 
trip. Figure 5 displays the composite of the responses 
received over the course of the day. Wider lines 
represent a greater number of trips between a unique 
origin-destination pair. Using the survey-derived 
travel patterns of current system users, a 
complementary grid layout was developed and is 
displayed in Figure 18. 
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Notes: 
• Route miles displayed reflects amount equal to the current off-peak miles. 
• Each route (out and back) assumed 60 minute run plus layover time. 
• Off-peak budget supports maximum of 9 buses at 60 minute frequency. 
• Peak budget supports maximum of 18 buses at 30 minute frequency. 
• Area of metro with bus service relatively similar to current. 

 

Figure 15 
Grid Network Alternative 1 - Generalized True Grid 
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Notes: 
• Route miles displayed reflects amount equal to the current off-peak miles. 
• Each route (out and back) assumed 60 minute run plus layover time. 
• Off-peak budget supports maximum of 9 buses at 60 minute frequency. 
• Peak budget supports maximum of 18 buses at 30 minute frequency. 
• Area of metro with bus service relatively similar to current. 

 

Figure 16 
Grid Network Alternative 2 – Looping Grid 
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Notes: 
• Route miles displayed reflects amount equal to the current off-peak miles. 
• Each route (out and back) assumed 60 minute run plus layover time. 
• Off-peak budget supports maximum of 9 buses at 60 minute frequency. 
• Peak budget supports maximum of 18 buses at 30 minute frequency. 
• Area of metro with bus service relatively similar to current. 

 

Figure 17 
Grid Network Alternative 3 – Core Grid and 
Suburban Circulators 
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Figure 18 
Grid Network Alternative 4 – Complementary to 
Current Transit Origin-Destination Patterns 

Notes: 
• Route miles displayed reflects amount equal to the current off-peak miles. 
• Each route (out and back) assumed 60 minute run plus layover time. 
• Off-peak budget supports maximum of 9 buses at 60 minute frequency. 
• Peak budget supports maximum of 18 buses at 30 minute frequency. 
• Area of metro with bus service relatively similar to current. 
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Selection of the corridors to include in the grid 
concept took into account: 

• Locations and intensity of origin-destination 
patterns observed in the survey data. 

• Preference for streets/corridors that are 
presently designated as SAM routes. 

• Providing as much geographical coverage as 
the current system. 

 

ALTERNATIVES EVALUATION 
Each of the four grid concepts were evaluated against 
the current system relative to: 

• Geographic coverage of the core and the more 
suburban areas of Sioux Falls. 

• The potential for customers to either save time, 
retain essentially the same trip time and level 
of convenience, the potential for customers to 
experience a longer travel time and additional 
transfers. 

 

Comparison of Walking Distance Service 
Coverage 
Each of the grid concept alternatives was overlaid on 
the existing radial hub-and-spoke network and gaps 
between the current coverage and the grid concept 
coverage were identified. A gap was defined to exist 
when an area presently served by transit (including a 
three to four block acceptable walk bubble) was not 
similarly served in the grid concept. Outlined below 
are the results of the geographic coverage review: 

• The walkable service area of Alternative 1 is 
reduced from the current condition as the grid 
uses the same corridor to go out and back with 
a trip. Most routes in the current condition use 
a different return path than used in the 
outbound direction, which increases the service 
area even if at a lower level of frequency.  The 
service coverage of Alternative 1 relative to the 
current system is displayed in Figure 19. Areas 
with the most significant reduction in service 
are: 

− North of 10th Street and east of Cliff Avenue. 
Much of the area currently covered by Route 
7 would be provided a lower level of 
coverage in this alternative. 

− South of 10th Street and east of Cliff Avenue 
presently served with Route 9. 

− Southwest Sioux Falls located south of 41st 
Street and west of I-29. This area is presently 
served with Route 11. 

− Central Sioux Falls residential and 
commercial areas between 10th Street and 
26th Street and presently in the Route 2 
service area. 

− Residential and commercial areas presently 
served with Route 5. 

• The geographic coverage of grid Alternative 2 
relative to the current system is displayed in 
Figure 20. This alternative was intended to take 
the route corridor coverage of Alternative 1 and 
expand it by creating linear loops that included 
the primary arterial corridors. The expanded 
grid increases the geographic area of the 
community with service, but would provide a 
lower level of frequency along service routes 
relative to Alternative 1. The most significant 
areas of reduced coverage relative to the 
current system are: 

− The eastern portion of the city east of 
Sycamore Street that is presently served by 
Route 7. 

− Western areas of Sioux Falls located north 
and south of 12th Street and west of Marion 
Road and presently served by Route 10. 

− Southwestern Sioux Falls adjacent to 49th 
Street and presently in the Route 11 service 
area. 

• Alternative 3 overlaid on the current radial hub-
and-spoke network is displayed in Figure 21.  
Areas where service density is lower than in the 
current system are: 

− North of the downtown area between 
Minnesota Avenue and Western Avenue: The 
coverage area of Route 6 could not be 
replicated with the budget neutral 
assumption. 
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Legend 
          -  Dotted Lines Grid Concept Route 
          -  Solid Lines Current Hub-and-Spoke Route 
          -  Service Gap between Current and Grid 

Figure 19 
Walk Access Gaps - Grid Alternative 1 on Current 
Fixed-Route Network 
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Legend 
          -  Dotted Lines Grid Concept Route 
          -  Solid Lines Current Hub-and-Spoke Route 
          -  Service Gap between Current and Grid 

Figure 20 
Alternative 2 Coverage Density Relative to Current – 
Average Gaps Created with Grid System 
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Legend 
          -  Dotted Lines Grid Concept Route 
          -  Solid Lines Current Hub-and-Spoke Route 
          -  Service Gap between Current and Grid 

Figure 21 
Alternative 3 Coverage Density Relative to Current – 
Average Gaps Created with Grid System 
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− Southeast of downtown between Minnesota 
Avenue and Cliff Avenue north of 26th Street: 
The coverage of Route 5 could not be 
provided without increasing the revenue 
miles budget or reducing service coverage in 
another area. 

−  South of 26th Street between Minnesota 
Avenue and Cliff Avenue: The lower amount 
of coverage in this area is not as different 
from the current as results north of 26th 
Street, but the revenue mile budget was not 
adequate to allow inclusion of the South 
Phillips Avenue coverage of Route 5. 

• Consistent with the other alternatives, 
Alternative 4 was overlaid on the existing transit 
routes to provide a visual comparison of the 
current coverage relative to the alternate layout. 
Through comparison of the two concepts, 
shown in Figure 22, the following gaps would 
exist with Alternative 4: 

− Commercial and residential areas located 
between Minnesota Avenue and Western 
Avenue and presently served by Route 6. 

− The Rice Street corridor east of Cliff Avenue 
presently served by Route 7. 

 

Travel Time/Convenience Differences 
Between the Grid Alternatives and the 
Current 
In addition to providing a more linear corridor type of 
service, conversion to a grid system from the hub-
and-spoke concept will tend to: 

• Decentralize transfers from the downtown Bus 
Stop and the Southwest Transfer Center. While 
these facilities would continue to play key roles 
in the system, a much greater number of 
transfers will occur on the street than in the 
current condition. 

• Increase the number of transfers for crosstown 
travel. Presently, a transfer at the Bus Stop will 
get a traveler most anywhere in the community, 
including diagonally across the city. With the 
grid, making a diagonal trip across the city will 
likely require an additional transfer. 

• Increase customer wait times to transfer. The 
current pulse system brings most of the buses 
together at a single point for a relatively short 
period for transfers and then continues back on 
the street. With the grid concept there will not 
be the ability to pulse numerous routes at the 
same point. As the number of transfer points 
increase it will be more difficult to coordinate 
transfers between intersecting routes. The 
product is potentially greater layover times 
between transfers. In the alternatives review, a 
conservative assumption is that the average 
layover wait time would be half of the headway 
time, or 30 minutes in the off-peak and 15 
minutes in the peak. 

 
In this step of the alternatives review, selected trips 
under the current route system and each of the 
alternate systems were compared relative to: 

• Walk time and distance to get to the closest bus 
line traveling the desired direction. 

• On-board travel time to either get to or near 
the travelers destination or to the desired 
transfer point. 

• Amount of wait time (layover time) the traveler 
could encounter while waiting for their transfer 
bus.  In the analysis the typical layover time was 
assumed to be half of the frequency of service. 
So in the off-peak the typical wait time would 
be 30 minutes and in the peak the average 
would be 15 minutes. 

• On-board travel time of the second bus if a 
transfer is required. 

• Layover time for a second transfer if required. 

• On-board travel time for a third seat if required. 

Origin-destination pairs for the assessment were 
taken from the information provided by transit riders 
during the February 2012 open house meetings. 
Rather than trying to complete a comprehensive 
assessment of all of the origin-destination pairs, the 
top five based on intensity were selected and 
screened relative to how trip characteristics would 
change under the range of grid concepts. The five 
most observed origin-destination area pairs were: 
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Legend 
          -  Dotted Lines Grid Concept Route 
          -  Solid Lines Current Hub-and-Spoke Route 
          -  Service Gap between Current and Grid 

Figure 22 
Alternative 4 Coverage Density Relative to Current – 
Average Gaps Created with Grid System 
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• 505 North Cleveland (apartment complex) to 
1609 West 11th Street (Lutheran Social Services 
of South Dakota). 

• 3600 North 4th Avenue (Wells Fargo west side 
or apartment complex east side) to 1609 West 
11th Street Lutheran Social Services of South 
Dakota). 

• 501 North Sycamore Avenue (Washington High 
School) to 120 East 11th Street (Bus Stop). 

• 1313 South Majestic View Place (apartments) to 
1609 West 11th Street (Lutheran Social Services 
of South Dakota). 

• 4409 South Louise Avenue (Southwest Transfer 
Center) to 6600 West 41st Street (Roosevelt 
High School) 

 
The results of the comparison of the grid alternatives 
to the current are displayed in Table 10. 
 

Grid Concept Findings 
The general findings of the assessment are: 

• Decentralizing the primary transfer points from 
the downtown Bus Stop and the Southwest 
Transfer Center by converting to a grid system 
substantially impacts the results of the analysis. 
In general, for each grid concept the estimated 
layover time between grid system transfers 
increases  by a factor of almost four from the 
current radial hub-and-spoke system (from 8 
minutes to 30 minutes). The potential for added 
layover time suggests a cautious approach to 
converting to a grid system. 

• A grid concept can serve most of the higher 
intensity origin-destination pairs with the same 
number of transfers as required today. It is 
likely, however, that the total number of 
transfers needed to accommodate all desired 
trips will increase from the current. 

• If more than one transfer is required on the grid 
concept, the convenience of the trip is 
substantially reduced. This is because layover 
time must be assigned for each transfer. 

• Walk distances with the grid system are 
generally longer than with the hub-and-spoke 
system.  

• In many areas walk distances to a transit stop 
would exceed the quarter mile acceptable 
distance. When the acceptable walk distance is 
exceeded a service gap results in an area that 
presently has walkable service. Gaps created 
with the grid concept were a major contributor 
to the conclusion that should not be 
implemented unless more service miles and 
additional buses can be provided. 

• Fewer than half of the origin-destination pairs 
will experience a substantial reduction in travel 
time. For those origin-destination pairs that do 
observe a reduction in travel time, the average 
reduction will be approximately six minutes. 

• More than half of the origin-destination pairs 
will experience an increase in travel time 
following conversion to a grid system 
(assuming no new investment that will increase 
the number of buses operated in the peak and 
off-peak periods). On average the increase in 
travel time will be approximately 20 minutes. 

• With more than 50 percent of travelers likely to 
experience a longer trip on the grid concept, it 
would not result in a more effective system. If 
the transit budget could be increased to 
provide the similar route coverage and reduce 
the time between buses to 15 minutes, the grid 
concept would likely result in a net benefit to 
transit travel. In order to provide the required 
coverage and frequency, the transit budget 
would need to be more than doubled from the 
current level, which is likely not feasible at this 
time. 

 
 
  



Table 10:  Travel Time Comparison of Routing Alternatives - 5 Highest Intensity Origin-Destination Pairs

Route Concept Initial Route Timepoint Off-Peak Peak Off-Peak Peak Off-Peak Peak Off-Peak Peak
Orgin-Destination Pair #1 - 505 North Cleveland to 1609 West 11th Street
Existing 4 NA 10th & Cleveland 7 8 8 1 Western & 12th 3 18 18

Alternative 1
Purple (Walk/cab ~ 
.3 miles @ 3 mph)

7 10th & Cleveland NA Lutheran Social Services 13 20 20 2 2

Alternative 2
Purple (Walk/cab ~ 

.3 miles)
7 10th & Cleveland

N/A - Could use 
Black Route, but 
must transfer to 

Purple Route.

NA Lutheran Social Services 13 20 20 2 2

Alternative 3
Purple (Walk/cab ~ 

.3 miles)
7 10th & Cleveland

N/A - Could use Lt. 
Blue Route, but 
must transfer to 

Purple Route.

NA Lutheran Social Services 13 20 20 0 2

Alternative 4 Lt. Blue NA 10th & Cleveland NA Lutheran Social Services 13 13 13 -5 -5

Orgin-Destination Pair #2 - 3600 North 4th Avenue to 1609 West 11th Street
Existing 8 4th & Benson 22 8 8 1 Western & 12th 3 33 33

Alternative 1 Black 3600 N. 4th Ave. 14 30 15 Purple Lutheran Social Services 2 46 31 13 -2

Alternative 2 Blue 3600 N. 4th Ave. 14 30 15 Purple Lutheran Social Services 2 46 31 13 -2

Alternative 3 Black 3600 N. 4th Ave. 12 30 15 Blue Lutheran Social Services 30 15 Purple 2 74 44 41 11

Alternative 4 Blue 3600 N. 4th Ave. 12 30 15 Lt. Blue Lutheran Social Services 2 44 29 11 -4

Orgin-Destination Pair #3 - 501 North Sycamore Avenue to 120 East 11th Street
Existing 7 6th & Sycamore 32 NA TBS - 32 32

Alternative 1
Purple (Walk/cab ~ 

.5 miles)
10 10th & Sycamore NA TBS/ Downtown 13 23 23 -9 -9

Alternative 2
Purple (Walk/cab ~ 

.5 miles)
10 10th & Sycamore NA TBS/ Downtown 13 23 23 -9 -9

Alternative 3
Purple (Walk/cab ~ 

.5 miles)
10 10th & Sycamore NA TBS/ Downtown 13 23 23 -9 -9

Alternative 4 Lt. Blue 10th & Sycamore NA TBS/ Downtown 15 15 15 -17 -17
Orgin-Destination Pair #4 - 1313 South Majestic View Place to 1609 West 11th Street
Existing 9 18th & Blaine 7 8 8 1 Western & 12th 3 18 18
Alternative 1 Purple 18th & Cleveland 12 30 15 Pink 18th & Western 4 46 31 28 13
Alternative 2 Black 18th & Cleveland 4 30 15 Purple 10th and Cleveland 12 46 31 28 13
Alternative 3 Lt. Blue 18th & Cleveland 4 30 15 Purple 10th and Cleveland 12 46 31 28 13
Alternative 4 Black 18th & Cleveland 14 NA 10th and Western 14 14 -4 -4
Orgin-Destination Pair #5 - 4409 South Louise Avenue to 6600 West 41st Street
Existing 11 Sertoma and 41st 10 NA NA - - 10 10
Alternative 1 Green SWC 7 30 15 Yellow 41st & Louise 4 41 26 31 16
Alternative 2 Brown SWC 7 30 15 Yellow 41st & Louise 4 41 26 31 16
Alternative 3 Yellow SWC 0 0 0 NA - 12 12 12 2 2
Alternative 4 Yellow SWC 0 0 0 NA - 12 12 12 2 2

Assumptions:
1. Trips are five most utilized from Passenger Survey 
2. Grid routes operate at 16 mph.
3. Transfer time is estimated at 1/2 of headway. The analysis is based on an off-peak headway of 60 minutes
Note:                     - Origin-Destination pair with shorter travel time  with grid concept in place (over peak and off-peak periods).

Layover Layover
Total Trip Time 

(Minutes)

Transfer To  
Route

Walking 
Time 

(Minutes)

Minutes to 
Transfer Location/ 

Destination

Travel Time Change 
from Existing (Minutes)

Nearest Timepoint to 
Destination

Estimated 
Minutes to 

Transfer 
Location/ 

Destination
Transfer 

Route

Estimated 
Minutes to 
Destination
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FUTURE SERVICE PLANNING 
IN TARGETED DEVELOPMENT 
AREAS 
The 2011-2015 Sioux Area Metro Transit 
Development Plan (TDP) identifies desirable 
residential and employment density thresholds for 
considering transit service. The density thresholds are 
based on national data, which includes higher density 
cities that have substantially more population and 
older than Sioux Falls. The TDP also states, that there 
are no residential areas in the region that meet the 
minimum threshold for supporting transit, however, 
almost 80 percent of the regional population has ¼ 
mile or less access to fixed route service. 
 
The purpose of this task in the work scope was to 
identify areas where fixed route transit service could 
be expanded as development of the region 
continues. The end products of the task are a map of 
areas where fixed route service may be provided, a 
general routing for the purpose of establishing a cost, 
estimates of expansion area ridership and a basic 
fixed route service cost estimate. An estimate of 
paratransit costs is not included in the analysis, but 
would be required as concepts are refined over the 
next several years. 
 
The steps followed in completing this task were: 

• Identify Future Development Areas – The Shape 
Sioux Falls growth management plan was the 
source for identifying future growth directions 
and types of development. Chapter 2 – Shaping 
Growth was the key section of Shape Sioux Falls 
document. 

• Identifying Development Intensity. The Shape 
Sioux Falls growth management plan provides 
more macroscale information on where and the 
type of development anticipated. The growth 
increment (intensity) in anticipated 
development areas was obtained from Sioux 
Falls Planning Department staff. From the 
information future development intensity maps 
for residential (households) expansion and 
commercial/industrial (employment) expansion 
were prepared. 

• Identifying annexation areas. Currently, fixed 
route transit service does not extend beyond 
the city limits and this policy is not expected to 
change over the planning horizon. 

• Using the current service area estimate of 
ridership generated per acre, develop an order 
of magnitude estimate of ridership potential in 
the proposed development areas.  

• Develop a general route that would provide 30-
minute run service to the areas meeting 
development and annexation criteria. 

• Apply current costs per hour and/or mile of 
service to estimate the annual operating cost 
for service in future development areas. 

 

ROUTE DEVELOPMENT  
Most of the future development areas considered for 
transit service are outside the current SAM fixed-
route service area. Thus, providing service to these 
areas require: 

• Extending current routes to future 
development areas. This alternative increases 
the route run time as new mileage is added 
and most would still travel through the 
downtown Bus Stop. Determining how much 
the run time increases and the effect on 
ridership requires a market assessment, which 
is beyond the current project scope. Thus, it 
was assumed that at least the core of the 
current system would be retained. The core is 
defined as the following routes: 

− Route 1 

− Route 2 

− Route 3 

− Route 4 

− Route 5 

− Route 6 

− Route 7 

− Route 8 

The remaining routes (Route 9, Route 10, Route 
11, and Route 19) were incorporated into the 
future development area assessment as 
opportunities for existing mileage that could be 
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Potential Transfer Center Sites Near 41th Street/ 
Sycamore Avenue 

redefined to provide a part of the new 
development area mileage.  
 
Extending core routes was removed from 
consideration in this analysis as there is very 
little operating time to spare in the current 30-
minute run schedule. 

• Adding new mileage to the system. In the 
future, downtown is expected to be a primary 
employment center and an entertainment draw; 
Empire Mall will still be a regional shopping 
center, and most of the current employment 
areas will maintain their role. Thus, as 
development continues to extend away from 
the center of Sioux Falls, connectivity to current 
high trip generation areas will need to be 
provided, which requires: 

− Longer new routes with limited stop (express 
service) segments in current developed 
areas combined with circulator routes 
through new development areas. 

− Building new transfer centers that will allow 
transferring from current core routes that 
provide connectivity to the current activity 
areas and circulator routes that collect and 
distribute passengers in the new 
development areas. 

Limited stop route segments provide very little 
mobility productivity for the capital and 
operating cost investment. Thus, developing 
new transfer centers that provide connections 
to the current core transit system was chosen 
for the analysis (rather than entirely new limited 
stop routes to outlying area circulators). 

 

NEW DEVELOPMENT AREA ROUTE INPUT 

AND CONCEPTS 
Transit is a market driven form of transportation, 
which means that without complementary 
development density, there will be no demand for the 
service. Thus, the first piece of information required in 
the route analysis is identification of where new 
development and added infill development is 
anticipated. Figure 23 and Figure 24 display the 
density of future development in the Sioux Falls 

region. As was previously stated, there is not a 
specific density threshold provision for transit relative 
to not supporting service. The preference hierarchy 
for service would be to provide it in the higher 
density areas before the lower density areas. 
 
Using the combination of development areas and 
anticipated annexation areas a planning level 2035 
market potential for transit service was developed. As 
part of the future development area service concepts 
a new transfer centers providing the point of 
connectivity between new development driven routes 
and the current service system were considered. 
Evaluated were transfer centers in the following areas: 

• Southeast near 41st Street/ Sycamore Avenue - 
The location supports east side connectivity 
without a lot of backtracking. 

• Northeast between 4th Avenue and Cliff 
Avenue north of Rice Street. 

• Northwest along Russell Street providing a 
connection between Route 1 (which also 
connects with Route 10 and numerous other 
routes through the Southwest Transfer Center). 

For each of the centers a site of approximately 1.5 
acres will be required. 
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Figure 23 
Future (Through 2035) Development Location and 
Intensity - Households 
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Figure 24 
Forecasted Employment Growth Density (2010 
through 2035) 
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Transit is a market driven form of transportation, 
which means that without complementary 
development density, there will be no demand for the 
service. Thus, the first piece of information required in 
the route analysis is identification of where new 
development and added infill development is 
anticipated. 
 
Concepts being proposed for future development 
areas are described below: 

• Route A – Reflects consolidation of existing 
Route 10 and Route 11 as well as a minor 
extension to the west along 41st Street. The 
western extension will provide access to future 
residential areas that will also be annexed into 
the city as they are developed. The proposed 
route loop of approximately eight miles does 
not allow an opportunity to bring in all of the 
higher intensity development proposed in the 
west-southwest area of the metro. Most higher 
density development areas in the southwest will 
be within the ¼ mile acceptable walking 
distance to a stop on Route A. 

• Route B – Provides fixed route service through 
the Golden Triangle area across the proposed 
Solberg Avenue-Tallgrass Avenue overpass, to 
the south side of I-229. The western portion of 
the route closely resembles Route 12 that was 
discontinued approximately two years ago. Re-
instating service would not occur until the 
development density in the area is substantially 
greater, which would better support transit 
service. Included in the re-instatement would be 
service to/from the Avera Heart Hospital. The 
route identified in the study mapping is 
approximately 9.1 miles, which is likely a longer 
route than can be completed in the estimated 
52 minutes of run time per hour. The route will 
be refined as implementation is determined. 

• Route C – Provides circulator service for the 
southeast expansion area between Cliff Avenue 
and Sycamore Avenue south of 41st Street. The 
concept would not provide a crossing of I-229. 
Thus, it will need to have a transfer location 
with routes that do traverse the Interstate. 

Route C is proposed to access a future transfer 
Southeast Transfer Center.  

• Route D – Connects east side development with 
the remainder of the region through a 
Southeast Transfer center. Like Route C, it is a 
circulator that must be connected with a route 
that goes to one of the other transfer centers. 
Through Route D, fixed route service would be 
extended to propose development areas east of 
Powder House Road. Route D would also fill in 
gaps in paratransit service to Sycamore 
Apartments and the Dakotabilities center on 
South Blaine Avenue. Route segments along 
26th Street would replace the circulator portion 
of Route 9. 

• Route E – Provides express/line haul service 
between a transfer center near 41st Street/ 
Sycamore Avenue and the downtown Bus Stop. 
Route E replaces the connector portion of 
Route 9. Route E would provide regional 
connectivity for circulator Route C and Route D. 

• Route X – Represents a crosstown route 
connecting the Southwest Transfer Center with 
a new Southeast Transfer Center concept near 
41st Street/Sycamore Avenue. The route would 
provide a limited-stop, higher speed connection 
between the suburban area transit centers. The 
route would travel primarily along 57th Street 
from Sycamore Avenue to Louise Avenue. 

• Modified Route 10 – Service on Route 10 is 
proposed to be extended west along 12th Street 
to provide access to a proposed higher density 
development area along Ellis Road. The 
anticipated development expansion is located 
with the current city limits. 
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Figure 25 
Future Route Concept to Address Development 
Concept 

10 10 

10 

E 
T 

T 

T 

T 

6 

T 

19 

1 

Legend: 
Current Routes Retained 
with Little/No Change 

3 
2 

4 
5 

7 

1 

New Route to Serve 
Development 

A 

B 

C 
D 

E 

X 

10 

19 

T 

1 

Current Routes 
Changed 

19 

6 

8 

8 

4 
7 

1 

2 

3 

5 

D 

D 

C 

C 

X 

B 

B 

B 

A 

A 

5 

E 



 Transit Service Plan Assessment – Sioux Area M e t r o  
  

 43 
 

RIDERSHIP POTENTIAL FOR FUTURE 

DEVELOPMENT AREAS 
Estimating transit ridership can be a complex task as 
the desirability for using transit requires 
incorporating both the physical trip characteristics 
and the impacts of local social perceptions regarding 
the system and users. Physical measures essentially 
relate to trip convenience including travel time, wait 
times at bus stops, and the number of transfers 
required to make your trip. Accounting for the social 
perceptions is when the process can get complex as 
perceptions of transit not only change city-to-city, 
but can by location in a city. In general, use of transit 
to/from suburban areas is much lower than in more 
central city areas and the difference in use has as 
much to do with perceptions as it does with 
accessibility. 
 
As the ridership analysis is macroscale and intended 
to provide an order of magnitude estimate, a 
simplified approach was used. Ridership potential for 
the future development areas was estimated using 
the following assumptions: 

• The social perceptions/characteristics have been 
discounted. As a result, the likelihood that a 
person in the future development areas would 
use transit is similar to that observed in the 
current area.  

• Most users would walk to and from the bus 
stop (park and ride lots were not incorporated 
into the forecasting) and the quarter mile 
acceptable walk distance assumed in the 
current service area was also assumed in future 
development areas. 

• The number of potential riders per acre is a 
function of the development density measured 
in households and employees per acre. 

• Development intensity in future development 
areas is anticipated to be lower than in the 
current service/development area. Table 11 
documents the number of households and 
employees as well as the development density 
in the current service area and in the future 
development areas. In general, household 
density in future development areas is 

anticipated to be about half the current service 
area density and employment density is 
anticipated to be approximately 40 percent of 
the density in the current service area. 

• Trip time variation for any of the possible 
modes for the future development has been 
discounted. The current project does not 
include a detailed analysis of the origin-
destinations for trips by mode. A more detailed 
route analysis will be required as service 
extension decisions are made and this factor 
will then be incorporated. 

The forecasting method assumes that development 
density in the future expansion areas relative to 
current service area is the most influential factor in 
determining ridership rates per acre. If development 
density in the expansion area is similar to the current 
service area, ridership on a per acre basis would be 
similar. If proposed future development density is 
lower or higher than the current service area, transit 
ridership rates per acre would be higher or lower 
than the current, respectively. 
 
Table 11 documents each of the regional density and 
ridership rate factors used in estimating future 
development area ridership potential. Listed below is 
an overview of the factors and information on how 
they were used in developing ridership potential: 

• Household density in the current service area is 
approximately 2.31 households/acre. 

• Employment density in the current service area 
is approximately 4.22 employees/acre. 

• The combination of household and 
employment density in the current service area 
annually generates approximately 42 transit 
trips per acre. 

• Future (2035) households and employment in 
the service area covered by the route concept 
previously presented total 31,200 and 52,000 
respectively.  

• Household density in the future development 
area is approximately 50 percent of the current 
service area. Employment density in the future 
development area is approximately 47 percent 
of the current. 
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• The ratio of current service area to future 
development area employment and household 
densities were averaged to obtain a single ratio 
factor to apply to estimate future development 
area ridership. The result is that development 
density in the expansion area is approximately 
45 percent of the density in the current service 
area. 

• Applying the 48 percent density ratio to the 
current annual ridership rate per acre yields a 
future development area potential annual 
ridership per acre of 20.6. 

• Applying the 20.6 rides per acre rate to the 
estimate of 26,500 acres in the future 
development areas yields an annual ridership 
market of 546,000 rides. This figure represents 
the likely high end of the ridership estimates as 
it does not include factors such as longer trips 
and more transfers that would negatively 
impact ridership. 

 
 TABLE 11: FUTURE DEVELOPMENT AREA TRANSIT MARKET 
POTENTIAL 

Descriptor 

Location 
 Current 

SAM Service 
Area 

Future 
Development  

Areas 
 Households 51,100 31,000 
 Employment 93,200 52,000 
 Households/Acre 2.31 1.17 
 Employees/Acre 4.22 1.96 
 Annual Ridership/ 

Acre 42.41 20.60 
 Forecasted Annual 

Ridership   545,800 
 Source:  Household and employment from regional travel 

demand model 
 

PRELIMINARY OPERATING COST ESTIMATE 
An order of magnitude operating cost estimate for 
the added routes (Route B through Route X) is 
provided in Table 12. General assumptions that went 
into the estimate are: 

• The current average cost per revenue mile of 
$5.07 would be applicable to the route 
concepts. 

• Fixed route service would operate on the 
weekday schedule for approximately 260 days 
per year. Saturday level service would be 
provided 50 days per year. 

• Route B, Route C and Route D would complete 
20 runs per weekday and 10 runs per day on 
Saturdays. As they are connector routes a 
higher level of service are desirable on Route E 
and Route X. Thus, the assumptions were that 
27 runs per weekday would be made and 13 
runs per Saturday. 

 
The estimated annual operating cost for the added 
routes totals approximately $1.1 million or about 1/3 
of the current budget. 
 

ENHANCING FIXED ROUTE 
TRANSIT ACCESS 
One of the goals of the operations study was to 
document concepts that complement migrating 
some paratransit users from the much more costly 
demand-response service to a lower cost fixed route 
service. Setting aside for the moment in the 
discussion the that paratransit users have 
demonstrated a qualifying disability that would keep 
them from using fixed-route service (i.e. not being 
able to walk to a stop), successfully migrating 
paratransit riders also requires that fixed-routes 
complement paratransit service origins-destinations. 
If the paratransit and fixed-route primary activity 
areas are somewhat mutually exclusive, the 
probability of successfully migrating riders is very 
small; and discussing migration is not likely 
worthwhile. On the other hand, if there is a lot of 
overlap in the higher activity service areas discussing 
enhancing travel training, providing travel 
companions or similar measures to support 
paratransit rider migration is worthwhile. The 
feasibility of providing these services has not been 
evaluated.  
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TABLE 12: OPERATING COST ESTIMATE OF FIXED ROUTE SERVICE ASSOCIATED WITH EXTENDED SERVICE 

Route 
Designation 

Route 
Miles 

Daily Revenue Miles 
Annual 

Revenue 
Miles2 

Operating 
Cost/ 

Revenue 
Mile 

Annual 
Cost Weekday1 Saturday1 

Route A Assumed to be Cost Neutral - Combines Current Route 10 and Route 11 

Route B 9.1 182 91 52,100 $5.07 $264,000 

Route C 8.1 162 81 46,300 $5.07 $235,000 

Route D 8.1 162 81 46,300 $5.07 $235,000 

Route E 4.4 119 57 33,900 $5.07 $172,000 

Route X 6.3 170 82 48,500 $5.07 $246,000 

Added Route Costs  $1,152,000 
Note: 1 - Daily miles assume 20 runs per day (weekdays) and 10 runs per day (Saturdays) on Route A, Route B, Route C, 
and Route D; 27 runs per day (weekdays) and 13 runs per day (Saturday) on Route E and Route X. 
2 - Assumes 260 weekday service days and 52 Saturday service days. 
 
 

  Using the April 2012 scheduled trips as a surrogate 
for all paratransit trip patterns and area-to-area 
intensities, the following were concluded: 

• Inside the core of the city (I-229 on the east, the 
Big Sioux River on the north, I-29 on the west 
and I-229 on the south), the current fixed-route 
service network complements the paratransit 
travel patterns shown in the April 2012 survey 
data. This conclusion is drawn based on fixed-
route service providing access to/from the 
scheduled paratransit rides. 

• In southeastern Sioux Falls (south of I-229) 
there is no complementary fixed-route service, 
however, there are a number of high activity 
paratransit origins-destinations.  

• For those paratransit trips with origins and 
destinations directly served with fixed routes, 
the vast majority of the trips require a transfer 
at one of the two transfer centers. The transfer 
complicates the feasibility of migrating some 
paratransit users, but it does not represent a 
fatal flaw to the concept. 

The results of the location-by-location review are that 
there are very few opportunities for pass-by routing 
changes. Few of the paratransit activity sites are 
located along a street with a traffic signal and few 

have nearby street combinations that would 
reasonably allow exit and re-entry of the current 
route at a signal. Pass-by service could be established 
at 6200 West 43rd Street (County Meadows 
Apartments) via Kuehn Park Avenue and Holbrooke 
Avenue. Table 13 documents the locations that could 
be provided out-and-back access. 
The following higher activity paratransit locations are 
located outside the typical ¼-mile acceptable walk 
distance used in defining transit access: 

• 3700 East 41st Street (Dakotabilities).  

• 4413 Mission Street (Group Housing). 

Each of these locations is within proposed future 
development areas and concepts to improve their 
fixed route service access are included in an earlier 
section of this report. The other higher activity 
locations are within ¼-mile (approximately) of an 
existing fixed route. While the activity areas are within 
the traditional buffer of reasonable access to service 
for the typical user, a more detailed screening of the 
capabilities of current paratransit users to travel up to 
a ¼-mile to a route stop is required prior to 
establishing a reasonable access buffer. 
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TABLE 13: OUT-AND-BACK ACCESS PARATRANSIT ACTIVITY LOCATIONS 

Location Address Route/Out-Back Street 

Dakotabilities Center 
3501 South Norton Avenue and 
3600 South Duluth Avenue 

Route 3 – Norton Avenue 

Dakotabilities Center   
922 South Newcomb Avenue and 
4008 Newcomb Drive 

Route 10  - Lyons Avenue 

Sycamore Apartments 2016 South Sycamore Avenue Route 9 –Sycamore Avenue 
Sycamore Court Apartments  4500 East 16th Street Route 9 –Sycamore Avenue 

Country Meadows Apartments 6200 West 43rd Street 
Route 11 – 1-2 blocks to 41st 
Street 

Achieve Building Warehouse 1111 South Cliff Avenue 
Route 5 – Cliff Avenue but 
requires multiple railroad 
crossings 
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