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Chapter 1.  Introduction  
 

This Technical Memorandum summarizes and documents service alternatives and financial 
forecasts being considered as part of the Cowlitz Transit Authorityôs Transit Enhancement Plan.  
It builds on the first Technical Memorandum, Existing Conditions and Needs Analysis, which 
discusses how public transportation services are currently provided in Cowlitz County, their 
strengths and perceived weaknesses.  Throughout, it has employed data collected in the earlier 
phases including an on-board customer survey and other stakeholder consultation.  

Three different service alternatives are presented, each illustrating a possible design approach for 
CUBSô future network of fixed route bus services.  They are intended to illustrate the range of 
possible future services for policy makers and the public.   

This document is the second edition of the service alternatives memorandum.  It incorporates a 
number of changes to the original alternatives that were suggested by the Citizens Advisory 
Committee. The three original alternatives were refined and reordered, with one of the three 
eliminated from further consideration.  That alternative, identified as Alternative #3 in this 
document, is retained for future information but will not be carried forward for public review and 
comment.  

The two remaining alternatives illustrate alternative approaches to the delivery of transit services.  
Comments during the upcoming public involvement process will be used to fashion a 
recommended system design that may incorporate different elements from each.   

Project Design Principles 

This process is intended to conform to a set of project design principles, which are summarized 
below.  The first six principles are addressed in this technical memorandum while the last two will 
constitute subsequent project phases.  Each design principle was discussed and agreed to by the 
Citizens Advisory Committee.  Together they provide a starting point for development of the 
service alternatives and upcoming public review processes. 

1. A range of alternatives and strategies will be developed as ñpackagesò for evaluation  
2. Enhancements will be considered for existing fixed route, paratransit, and transit 

infrastructure, and will also consider new or hybrid types of service not currently provided 
3. Alternatives will be based both on conservative and optimistic revenue assumptions 
4. Alternatives are intended to respond to key findings emerging from the Existing Conditions 

Report  
5. Criteria will be developed to evaluate the alternatives 
6. Where possible, best practices or examples of successful models employed elsewhere 

will be provided  
7. Key elements of the alternatives will be reviewed with members of the public 
8. The preferred alternative may include components from various scenarios  

Funding Capacity Analysis 

A central element of the service alternatives process was the preliminary identification of the 
amount of new service that can be operated within the systemôs funding capacity.  The technical 
process for accomplishing this is described in detail in Appendix A.   
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In 2007 the Cowlitz Transit Authority reported about $2.3 million total operating revenues.  This is 
projected to increase to about $3.74 million in 2010, a 71% increase as illustrated in Figure 1. 

Figure 1: CUBS Funding Sources    

 2007 Reported 2010 Budget 

Sales Taxes $1,363,943 $2,849,000 
Fare Revenues $116,354 $117,000 
Operating Assistance $676,771 $697,000 

Other Revenues $38,152 $80,000 

    Total Revenues $2,195,220 $3,743,000 

 

The purpose of the funding capacity analysis was to determine what level of future service can be 
operated, given projected revenues.  To do this, the Nelson\Nygaard team, worked with Longview 
City staff to develop a cost allocation methodology that estimates future operating costs and the 
service levels they will support.   

It is important to remember that not all costs go up at the same time service is increased.  For 
example, one part of the cost of running local transit service is the salary paid to the transit 
manager.  If a new route is added to the system, his salary will not necessarily increase, nor will 
CUBS automatically hire a second transit manager.  Because the costs of the transit manager are 
not directly related to service levels, these costs are called fixed costs.   They comprise about 
17% of the total costs of operating CUBSô fixed route services. Typically, administrative salaries 
and benefits, utility costs, and some supervision costs are considered fixed. 

It is important to note that fixed costs will almost always increase if enough service is added.  
While the system may not initially hire a second transit manager, at some point he would become 
so busy that he would need somebody to assist him in his work.  Similarly, the system would 
need to hire additional supervisors as more drivers are working at one time, and/or the service 
area grows.  When this happens, provision for these additional costs need to be included in any 
cost analysis.   

A second type of costs is called variable costs.  These are expenses that increase in direct 
proportion to the amount of service the system operates.  Variable costs include such things as 
the operatorsô salaries, fuel, and many maintenance costs.  They comprise the majority of costs 
incurred at Cowlitz Transit, more than $76.00 per hour on fixed route services and nearly $59 per 
hour on paratransit.  Figure 2 below summarizes these costs. 

Figure 2: Estimated Fixed and Variable Costs per Revenue Hour ï 2010 Budget 

 Fixed Cost Variable Cost Total 

Bus $15.87 $76.46 $92.33 

Paratransit $14.48 $58.97 $73.45 

 

Cowlitz Transit Authority currently operates a combined 32,800 annual hours of service on its 
fixed route and paratransit services.  If only variable costs are considered, and all new funding is 
employed on fixed routes, the system would be able to sustain about 14,000 additional annual 
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hours of fixed route service in the future.1  This represents a 42% increase over current service 
levels as measured in service hours. 

Each of the three alternatives discussed in the following chapters adds roughly 14,000 annual 
hours of service to the system.  As such, each offers a different vision about what a sustainable 
future network of fixed route services might look like.  However, each defers a number of cost 
factors that would need to be fully considered before future costs can be more accurately 
projected.  These factors include: 

 ̧ Increases in fixed costs ï This initial calculation only accounts for variable costs.  Likely 
increases in administrative spending resulting from service changes will need to be 
considered before the service plan is finalized. 

 ̧ The local match for capital spending ï If new facilities or vehicles are required, the local 
costs of such acquisitions needs to be considered. 

 ̧ Adding farebox revenues resulting from ridership growth 

 ̧ Paratransit service levels and costs -  While none of the service alternatives discussed in 
the following chapters assumes that the paratransit service levels will grow, changes from 
modified certification processes or demographic shifts may appropriately be included. 

 ̧ Future inflation-related cost increases and revenue growth ï Future revenues and costs 
have not been fully analyzed to determine whether revenues will increase as rapidly as 
costs.  

The result may be that the amount of service that can be sustained over time may vary as these 
adjustments are made.  This will need to be fully considered as the service plan is developed and 
refined. 

  

                                                 
1
 The operating surplus was determined by subtracting budgeted expenses of $2,616,240 from budgeted revenues of 

$3,743,000   By dividing the remainder, $1,126,760, by the variable cost per hour of $76.46, the possible increase level 
can be estimated.  
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Chapter 2.  Service Alternatives   
Three service expansion alternatives were analyzed in order to determine their consistency with 
system and community goals.  All are built around the assumption that the system is able to 
sustain roughly 42% more service than today.  If exclusively applied to the agencyôs fixed route 
services, this will amount to an approximate 80% increase in the number of fixed route hours 
operated.  This chapter summarizes the three service alternatives and the market potential 
analysis that was performed for each.  Following chapters provide a more detailed description of 
each service alternative, including route maps and a detailed market potential analysis.   

Common Elements: 

Several common elements were assumed in all three alternatives.    

1. The ADA service area will continue to be determined by proximity to fixed route services.  If 
fixed route service is extended the ADA service area will also be extended to include 
neighborhoods within ¾ mile of the fixed route service.  Where new service is suggested (i.e. 
Lexington or Kelso Village), this extension may be better served by deviations of fixed route 
services. If fixed route service is removed from an area, the complementary ADA service area 
will also be reduced. 

2. Timed transfer operations will continue, using the existing transit center facility.  While some 
routes will not serve the transit center, schedules for routes that do serve the center will be 
drawn to facilitate timed transfer.   

3. Flag stops will be eliminated. As a result, the number of bus stop locations will be increased 
and boarding/alighting activities will be limited to approved bus stops  

It is also important to note that other system-wide recommendations will be developed as part of 
this planning process and will be included in the final report. These recommendations will focus 
on such issues as: 

 Placement of new shelters at high volume bus stop locations 

 Enhanced coordination among CUBS and other providers serving Cowlitz County 

 Improvements to the Longview Transit Center that can help promote connectivity 

 Development of strategies to enhance vanpool services for employment-related trips 

 Development of improved marketing and public information materials. 

 Refining ADA paratransit certification procedures  
 
The three alternatives discussed further in this report include:  
 
Alternative #1 ï Increase Frequency on Existing Routes ï Service improvements focused on 
providing more frequent service along existing routes and the operation of the óExpress Routeô 
that links Kelso with West Longview.  Minimal changes to the CUBS route structure were made 
while operating as many weekday services as possible every thirty minutes. 

Alternative #2 ï Restructured Service ï Existing services would be redesigned to provide more 
direct routings while eliminating some unproductive route segments.  As many weekday services 
as possible would operate every thirty minutes.  Direct service linking Kelso with West Longview 
would begin operation and service to Kelso Village would begin once a transit market is 
established in that area.   
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Alternative #3 ï System Expansion ï Service improvements focus on expanding the network of 
fixed route service to provide service in Lexington and to Kelso Village via SR-132.  In addition 
direct service linking Kelso with West Longview would begin operation.  Weekday services would 
continue to operate every sixty minutes.   

Based upon discussions with the CAC, this alternative will not be presented to the public.  
Instead, a possible service extension to Kelso Village was included in Alternative #2.  Two 
identified issues were determined to be fatal flaws: 

1. Schedules for several routes would be inefficient.  Most significantly, about one-third of 
total service hours on the Lexington route would be óbreakô time.  This is far more than 
appropriate to meet operational requirements. 

2. Much of the route to Lexington is outside the PTBA boundary.  CTA Board members have 
suggested that service should not be extended to neighborhoods outside the boundary. 

To allow a full exploration of the costs and benefits of expanding the service area, Alternative #3 
has been retained in this technical memorandum. 

Figure 3 below summarizes and compares the elements that are included in each alternative. 

 

Figure 3: Summary of Alternatives 

Service Characteristic  Alternative #1 Alternative #2 Alternative #3 

Operate weekday service every 30 minutes on as many routes 
as possible 

X X  

Operate óexpressô service linking Kelso with West Longview  X X 

Begin service to Lexington (with deviation option for ADA)   X 

Begin service to Talley Way (with deviation option for ADA)  X X 

Eliminate low ridership route segments  X  

Redesign routes to provide more direct travel options  X  

Begin service 30 minutes earlier and end 30 minutes later X X X 

Redesign service to provide bidirectional service to Home 
Depot and the new Wal-Mart 

X X X 

Begin Saturday service on routes 10 and 21 X X X 

Increase the number of bus stops while eliminating flag stops X X X 

Place bus shelters at high volume locations X X X 
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It is important to note that the three alternatives were designed to illustrate how different service 
design philosophies might be applied to CTAôs fixed route operations.  They also illustrate a 
number of different service options that are not restricted to a single alternative.  Most can be 
integrated into other alternatives.  It is fully expected that the final service plan will include 
elements from several of these alternatives. 

At its April 2010 meeting, the CTA Board approved the establishment of an express route that 
links Kelso with West Longview, eliminating the need to travel through the transit center for many 
common trips.  That route is depicted in all three service alternatives.  At that same meeting, the 
board voted to extend the systemôs hours of service by 30 minutes, both morning and evening, 
and to begin Saturday operation on routes 10 and 21. 

Financial Summary 

A detailed financial analysis of each alternative was performed.  The previous chapter describes 
the preliminary assumptions that were employed for this analysis.  Figure 4 summarizes projected 
2011 costs for each of the three service alternatives.  Each was crafted so that service levels 
roughly correspond to available funding.  The projected cost of Alternative #2 is somewhat above 
available funds.  This might necessitate some economization during the projectôs final design 
stage. 

Figure 4: Projected 2011 Revenue Hours and Costs 

 Annual Fixed Route 
Revenue Hours2 

Total System 
Cost3 

Current System 16,920 $2,730,000 

Projected Available Funding  $3,812,000 

Funding Available for New Services  $1,082,000 
   

Alternative 1 ï Increase Frequency  31,632 $3,880,000 

Alternative 2 ï Restructured Service 32,340 $3,943,000 

Alternative 3 ï System Expansion 30,771 $3,786,000 

Market Potential Analysis 

To analyze each alternativeôs market potential, eight factors were considered. They address 
areas of concern raised by stakeholders, CTA Board members, and agency staff members during 
the first phase of the project.  They are used to evaluate the alternativesô effectiveness. 
Consultant staff assigned a suggested ñscoreò based on the perceived extent to which the 
alternative could address the factor.  For now, all eight factors have been assigned equal weight, 
with each assigned a score between 1 and 10.  A score of ten suggests the alternative does a 
very good job satisfying that factor while a score of one suggests the factor is very poorly 
achieved.  During its final evaluation, the CAC may decide that some factors should be assigned 
greater weight than others, or may reach a different conclusion on the scoring. The factors 
considered include:  

                                                 
2
 Because this chapter focuses on fixed route services, paratransit hours have been excluded from this calculation.  In 

order to illustrate the magnitude of the total service expansion paratransit services were included in the previous 
chapterôs discussion of total service hours. 
3
 Total system cost.  Includes paratransit services. 
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1. Maximize Ridership ï Average estimated weekday boardings for each alternative were 
compared.  Future ridership was calculated by estimating the likely impacts of service 
changes on existing ridership.  Travel time and headway elasticities4 were employed to 
estimate the likely impacts of individual changes.  Ridership along portions of routes to be 
eliminated was subtracted from the ridership estimate while additional passengers gained 
from new routes was estimated by multiplying the number of people living/working along 
the new route by an estimated number of annual rides per capital.  

2. Reduce Travel Times ï Total travel time for ten common trips, as identified in the rider 
survey, were calculated for each alternative and compared with auto travel time.   

3. Maximize Coverage ï Looking at the entire system, this criterion considered the 
percentage of Kelso/Longview residents living within ½ mile of a bus route. 

4. Minimize Changes to Customersô Travel Patterns ï This factor estimated the 
percentage of riders who will experience a change in the route their bus travels from their 
boarding location to the transit center. 

5. Provide Frequent Service ï This factor records the percentage of riders that will have 
30-minute weekday headways at their boarding location. 

6. Serve New Destinations ï Recognizing their likely importance to the future system, this 
factor considers whether an alternative will serve the new Wal-Mart, the proposed Kelso 
Village retail development, Lexington, provide an express route, and upgrade service to 
the Amtrak Depot.   

7. Produce Efficient Schedules ï This is an analysis of scheduling efficiency.  Ideally, 
buses should have 12-15% recovery in their schedules.  This factor notes how nearly this 
ideal can be achieved for each alternative. 

8. Continue to Serve Existing Riders ï This factor considers the number of existing riders 
who will no longer have a transit route within 1/8 mile of their current pickup point. 

Figure 5 summarizes the scores for each alternative. A more detailed rationale describing the 
suggested rating for each factor is included in the description for each alternative.   

Figure 5: Scoring Summary 

Factor Alternative #1 
Increase 

Frequency 

Alternative #2 
Restructured 

Service 

Alternative #3 
System 

Expansion 
Maximize Ridership 4 7 6 

Provide Short Travel Times 2 5 5 

Maximize Coverage 9 8 9 

Minimize Changes to Travel Patterns 10 5 8 

Provide Frequent Service 6 7 1 

Serve New Destinations 4 8 8 

Produce Efficient Schedules 5 9 3 

Continue to Serve Existing Riders 7 5 9 

        Total 47 54 49 

 
                                                 
4
 A headway elasticity is the percentage of change in ridership that can be expected when service frequencies are 

adjusted.  For example, a reduction from hourly to 30-minute service would be a 50% reduction.  Based upon research 
in other communities, this analysis uses a headway elasticity of -.58.  Accordingly, we would expect a 29% increase in 
total ridership on a route with this headway reduction. 
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Summary of Findings 

The service alternatives being considered provide three visions of the systemôs emerging 
priorities.  The first (Increase Frequency on the Existing System) focuses on providing more 
frequent service while preserving the current network of services.  The second (Restructured 
Service) would restructure service, attempting to make it faster and more easily understood by 
casual users.  The third (System Expansion) would expand the system, beginning service in 
neighborhoods that have not been previously served.   

Both the first and second alternatives appear to accommodate cost-effective schedules.  The 
actual routes operated in Alternative #3 (System Expansion) would need to be adjusted before 
cost-effective schedules could operate.      

Over time, Alternative #2 likely has the greatest potential to attract new riders.  It would also entail 
the greatest change for existing riders, with a some finding they would no longer have access to 
the system.  While service would still not compete with private autos on the basis of travel time, 
service would be significantly faster than today and would be easier to describe and for novice 
riders to understand.  In the near term it would pose challenges to explain why some riders would 
lose service as part of a service expansion. 
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Chapter 3.  Detailed Description  of 
Alternatives  

 

This section provides a detailed description of each alternative and summarizes the scoring 
considerations for each. 

Alternative #1 ï Increase Frequency on Existing Routes  

This alternative focuses on retaining the existing route structure while operating more frequent 
service on weekdays and increasing the number of routes operating on Saturday. 

All weekend services will operate every hour.
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Summary of Proposed Changes 

All routes will begin and end weekday and Saturday service at the outer end of the route instead 
of the Transit Center, adding approximately 30 minutes in the morning and 30 minutes in the 
evening for each vehicle operating the extension.   

 

Route 1 ï The Express 
Frequency 

Weekdays ï 30 minutes 
Saturdays ï 60 minutes 

Weekday Vehicles - 2 
Features 

1.  Service begins at Riverway 

Plaza and ends at the West 

Longview Park & Ride. 

2. When possible, transfer 

connections to routes 10 & 11 

provided on Ocean Beach. 

 

Route 10 ï Highlands 
Frequency 

Weekdays ï 30 minutes 
Saturdays ï 60 minutes 

Weekday Vehicles - 2 
Features 
1. Operates most of the route 

currently served by Route 10 

buses 

2. Service operates in a clock-wise 

direction only. 

3. Route Modifications: 

 Extend service to Home Depot 
and the new Wal-Mart while 
continuing to serve St. Johnôs 
Hospital.   

 Eliminate the inbound deviation 
along 14th and 15th Avenues.  



D r a f t  S e r v i c e  A l t e r n a t i v e s  

C O W L I T Z  T R A N S I T  A U T HO R I T Y   
 
 

Page 13  Nelson\ Nygaard Consulting Associates, Inc 

 

Route 11 ï Olympic 
Frequency 

Weekdays ï 30 minutes 
Saturdays ï 60 minutes 

Weekday Vehicles - 2 
Features 
1. Operates most of the route 

currently served by Route 11 

buses 

2. Service operates in a counter 

clock-wise direction only. 

3. Reroute between Oregon/ 

Cypress and Alabama/20th. 

 

 

Route 12 ï West Longview 
Frequency 

Weekdays ï 60 minutes 
Saturdays ï 60 minutes 

Weekday Vehicles - 1 
Features 
1. Operates current Route 12 

routing. 

2. As much as possible, Saturday 

schedules will be coordinated with 

Route 1 to provide a bus 

approximately every 30 minutes 

along Ocean Beach. 
































