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APPENDIX A STEERING COMMITTEE MEETING SUMMARIES 

Steering Committee #1 – Thursday January 23, 2025 

Meeting Summary 

Attendees: Chad Ward, Collier County Pollution Control Manager 
Dusty Hansen, Collier MPO Tonia Selmeski, Collier County Community Planning & 

Resiliency 
Omar Deleon, Collier County PTNE Wally Blain, Benesch 
Yousi Cardesco, Collier County 
PTNE 

Juan Suarez, Benesch 

  
1. Introductions 

• Members made introductions and provided a description of their roles and responsibilities. 

• A broad range of experience and interests are represented on the steering committee that will 

provide a comprehensive assessment of the analysis and recommendations for the ZEV Transition 

Plan. 

2. Review of Scope and Schedule (See attached Schedule) 

• Benesch briefly provided an overview of the scope with an overview of current activities and 

activities to be completed. 

• Regarding the coordination with the local electricity providers, Tonia mentioned that she could 

provided contact information for the Lee County Electric CoOp (LCEC).  

3. State of Zero Emission Vehicles 

• Benesch provided an overview of the alternative fuel types that were assessed for the ZEV study, 

including Battery Electric, Hydrogen Fuel Cell, Diesel Electric Hybrid, and Compressed Natural Gas, 

noting the current conditions and limitations of each. 

• Information regarding recent trends by transit agencies according to the APTA database were 

presented that showed roughly 50% of transit fleet vehicles are fueled by alternative fuels. 

• The national trends for alternative fuel adoption were similar to those for Florida transit agencies. 

While the percentages varied, CNG is the most commonly used alternative fuel. Battery Electric is a 

small percentage of the alternative fuels used, but a larger percentage in Florida than nationwide. 

• Yousi asked if there was any information available regarding the experience of peer agencies in using 

hybrid electric vehicles. CAT has hybrid vehicles in 2010, but didn’t find the savings to be as great as 

expected. Additional information was provided later during the Peer Agency item regarding this 

question.  

• Chad asked if emissions would be a consideration in making a recommendation for the ZEV study As 

a Zero Emission Transition Plan, this should be a consideration along with the cost for implementing. 

• Juan shared that the AFLEET tool provides general estimates for costs as well as emissions resulting 

from the fleet characteristics. Benesch will incorporate additional details during the upcoming 

steering committee meeting to discuss the feasibility analysis. 
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• Dusty mentioned that the State of ZEV chapter included a high-level summary of emissions for each 

fuel type in a comparative format. 

4. Current Local, State, Regional initiatives 

• Bensch provided an overview of the local, state, and regional initiatives that are currently in place. A 

review of these initiatives has provided some key takeaways and considerations for the study team to 

consider. 

• Available funding options were also discussed. Chad asked if the federal grant programs had a local 

match requirement. 

• Omar indicated that there is usually a 20% local match requirement for federal grants. However, in 

Florida there is a toll credit program that can be used to offset some or all of the local match 

requirements. Specific details of grant funding would need to be worked out with FDOT for specific 

funding requests. 

5. Peer Agency Interviews 

• Benesch provided a summary of the selected peer agencies and how they compare with CAT.  

• Yousi asked in JTA (Jacksonville) was considered as a peer agency since they have discussed and 

considered switching to electric in the near future.  

• Benesch will enquire about adding them for the peer interviews. This would be a good consideration 

since not all of the selected peer agencies have responded to the initial request. 

• Results from the PSTA interview were shared. Key takeaways included the need to have a diverse mix 

of fuels for Florida communities given the need to address storm recovery efforts. Flooding and 

water intrusion were strong considerations for avoiding in-road induction charging. 

• CNG is seen as a more reliable option based on fewer maintenance and operational challenges. 

However, it is a higher cost alternative. 

• An initiative previously led by the former Fleet Director evaluated conversion to CNG. Estimates at 

that time were $800,000 for construction of a refueling station. Recent information suggest that 

Waste Management may have a CNG fueling station in Collier County. Benesch will look into the 

current status of this and identify if this is an opportunity for consideration during the feasibility 

analysis. 

6. Discussion: What does this study need to include to be successful? 

• Previous discussion during the meeting identified two topics to consider as the study progresses. 

i. Analysis of the cost and financial feasibility. It will be important to have a realistic timeline for 

implementation. 

ii. As a Zero Emissions Study, consideration of emission reduction should be included and not 

merely cost-savings for identifying a recommended alternative  

7. Upcoming Meetings (dates for discussion) 

• The group agreed that February 13th would work for scheduling the next meeting. 

• There are known conflicts for March 13th. Benesch will send an meeting poll out to identify a 

tentative time for the third meeting.  
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Zero Emissions Transition Plan 

Steering Committee #2 Agenda – Thursday February 13, 2025 

Meeting Summary 
Attendees: Chad Ward, Collier County Pollution Control Manager 
Dusty Hansen, Collier MPO Tonia Selmeski, Collier County Community Planning & 

Resiliency 
Omar Deleon, Collier County PTNE Wally Blain, Benesch 
Yousi Cardesco, Collier County 
PTNE 

Juan Suarez, Benesch 

Alex Showalter, Collier County PTNE  
 

Agenda  

8. Peer Agency Interview Updates 

9. Outreach to Electricity Providers 

10. Feasibility Review 

11. Financial Analysis 

12. Discussion:  

13. Upcoming Meetings 

Summary 

- Benesch provided a status update on the peer agency interviews. The response from ECAT indicated 
that receipt of vehicles was delayed and they have not been able to implement any alternative fuels. 
The interview with LeeTran was completed on February 7th. Much of the feedback received was focused 
on the mileage limitations observed with first generation propane buses. Experience with hybrid buses 
did not have the same limitations, but these were best suited for long distance express routes. 

- An interview with JTA is scheduled based on direction previously provided by the Steering Committee. 
An additional interview has also been set up with the City of Hallandale Beach. 

- Initial contact was made with both FPL and LCEC for evaluating current electrical service and an 
assessment of needed upgrades to support a conversion to battery electric buses. 

- An overview of the assumptions and considerations that fed into the feasibility analysis was presented. 
In describing the results of the feasibility analysis, Benesch provided an overview of the fixed route 
service blocks that would be feasible based on the assumptions. An assessment was completed based 
on current expectations, especially in regards to battery life, as well as an extrapolated evaluation based 
on improved battery conditions under assumed future conditions starting 10-years in the future. 

- Based on the assumptions and assessment of fuel technologies, four scenarios were developed to 
identify potential fleet mix options using the various alternative fuels.  

- Yousi asked about the impacts to maintenance if multiple fuel types were involved as well as the need to 
maintain multiple additional spare vehicles for each fuel source. Any change or addition of new fuel 
sources will require additional training and equipment to support fleet operations. Adding multiple fuel 
sources complicates the need for additional training and infrastructure and could result in higher costs. 

- Omar mentioned that in conversations with Collier County Fleet, that availability of bio-diesel fuels s a 
primary concern.  

- The team reviewed the recommendations for each scenario which include a mix of fueled vehicles for 
the fixed route fleet, demand response, and support vehicles. 
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- Based on the mix of fuels from each scenario, anticipated capital costs, annual emissions, and lifecycle 
emissions were presented. 

- Alex asked about the assumptions supporting the feasibility results for the battery electric buses. The 
analysis used an assumption 420KwH for the total battery energy of a 35’ bus. CAT currently has a spec 
sheet for a GILLIG bus on order that has 686KwH of energy based on a 7-battery pack. Alex asked if 
changing this assumption would affect the number of potentially feasible service blocks. 

- Benesch will evaluate the assumptions used and provide feedback regarding impacts to the feasibility 
analysis and results from the scenario recommendations. 

- The team also reviewed the initial results from the financial analysis which looked at initial capital costs 
and 10-year operating costs.  

- When considering a preference for transitioning the fleet to zero emissions, several topics for 
consideration were raised which included. 

o Added costs for multiple fuel types 
o Need to carrying additional spare vehicles as backups for each fuel type. 
o Consideration of vehicle availability during storm emergencies or other times when power may 

be out for an extended period. 
- The group did feel that converting some of the support vehicles to battery/electric could be a good test 

case for easing into a vehicle transition.  
- Chad noted that much of the feedback from the peer interviews seemed to focus on the negative 

impacts to maintenance. Juan agreed that much of the feedback was influenced by maintenance 
representatives and demonstrated the somewhat experimental transition that some agencies had 
experienced. Feedback from non-maintenance staff were more favorable. PSTA for example mentioned 
that their experience suggested the vehicle KwH for battery electric seemed to be conservative and they 
were finding additional battery charge remaining than expected. This could be indicative of the Florida 
geography and operating conditions compared to other areas. 

- The team agreed to schedule for the next steering committee meeting for March 7th. 
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Zero Emissions Transition Plan 

Steering Committee #3 Agenda – Thursday March 7, 2025 

Meeting Summary 
Attendees: Chad Ward, Collier County Pollution Control Manager 
Dusty Hansen, Collier MPO Tonia Selmeski, Collier County Community Planning & 

Resiliency 
Omar Deleon, Collier County PTNE Wally Blain, Benesch 
Yousi Cardesco, Collier County 
PTNE 

Juan Suarez, Benesch 

Alex Showalter, Collier County PTNE  
 

Agenda  

1. JTA Peer Experience 

2. 10-Year Implementation Plan 

3. Questions and Group Discussion 

4. Next Steps 

Summary 

- Benesch provided a status update on the final peer agency interview that was conducted. The interview 
with JTA was held following the previous Steering Committee Meeting. JTA has had a positive 
experience using CNG and is moving forward with plans to deploy 14 autonomous electric shuttles later 
this year. JTA’s decision to begin with CNG in 2013 was to support Bus Rapid Transit service.  

- Like other agencies, JTA maintains a fleet of diesel buses to maintain operational resiliency. 
- JTA has experienced challenges with underperforming EV ranges and facility space for electric charging 

equipment. Their experience to transition towards zero emissions is an evolving process aligned with 
their vehicle replacement schedule and funding opportunities. 

- Benesch provided an overview of the 10-year implementation plan based on the selected fueling plan. 
CAT has chosen to use the current electric bus that is in production as a test pilot to evaluate the 
feasibility and long-term viability of transitioning to alternative fuel sources. 

o Transition of the fixed route fleet is being approached through a phased implementation. 
o Demand response vehicle will continue to be a fuel mix comprised of gasoline and diesel fuels. 
o CAT is planning for the replacement of two support vans to electric SUVs. 

- By 2034, the transition plan would move the fixed route fleet to 68% diesel, 19% hybrid battery electric, 
7% gasoline, and 6% battery electric.  Currently the fleet is 93% diesel. 

- Phase 1 of the implementation would extend through 2029. During the phase, the battery electric bus 
that is on order would be delivered and two overnight chargers would be purchased. After evaluation of 
this new vehicle, and assessment of the buses operating performance and maintenance needs could be 
conducted prior to proceeding with a second purchase. Later in the meeting, Omar explained that 
charging of the battery electric bus and two support SUVs would need to be put on a rotation which 
would allow all three vehicles to be charged using the two chargers. 

- Phase 2 would extend through 2032 when CAT would purchase a second battery electric bus. The next 
5-year major update to the Transit Development Plan will be due in 2031. At that time, the ZEV 
Transition Plan should be re-evaluated based on then, current range and vehicle performance 
expectations. A consolidated vehicle replacement plan would be updated based on the TDP analysis and 
needs. 
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- Phase 3 as currently defined would include replacing six existing buses that reach their end of useful life 
with hybrid electric buses. As a new technology component is added to the fleet mix, operating 
performance and maintenance needs would again need to be evaluated. 

- As part of the facility assessment, CAT already has preliminary plans for the conversion of two spaces 
dedicated to electric buses. Based on space limitations, on-site incorporation of CNG or bio-diesel isn’t 
feasible at this time due to the need for fuel storage and on-site refueling.  

- As new fuel technologies are introduced, maintenance staff will need to be trained. CAT desires to 
maintain the existing workforce and provide the necessary training. Immediate implementation of a 
battery electric vehicle requires dependence on the vehicle manufacturer for warranty work and 
support. 

- In response to the proposed transition plan, Yousi appreciated and supported the slow implementation. 
She noted that thinking ahead and preparing for future infrastructure needs is necessary for budgeting 
and preparing grant funding requests. She also noted that developing partnerships, like JTA did, plays a 
big part in reaching a successful outcome. 

- Omar indicated that conversation has continued with FPL in regards to electrification and needs at the 
Operations/Maintenance Facility. Ultimately a new transformer would be needed with the addition of 
battery electric buses. The intent is to identify the maximum future need in order to right-size the 
transformer. 

- Chad asked if the transition plan would include emissions level expectations for the recommended 
approach in addition to the cost information. Benesch is wrapping up the documentation and will 
incorporate the same level of information for the recommended transition as was used for the 
comparison of feasibility scenarios. 

- The schedule of next steps was discussed. The draft transition plan will be submitted to MPO, CAT, and 
the Steering Committee for review. A final draft for review by the Public Transit Advisory Committee, 
Technical Advisory Committee, and Citizens Advisory Committee is due on March 12th.  

- Comments by the Steering Committee can be provided by March 21st in order to be included in the 
information that will be presented to the MPO Board on April 11th. Final action on the transition plan will 
be made by the Board of County Commissioners at their April 22nd meeting. 
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APPENDIX B PEER AGENCY INTERVIEW NOTES 

Name:  Christopher Cochran and Jacob Labutka  Organization: PSTA  
 

Interview date and time: 1/14/2025 1:00 PM  
 

1. Please give us an overview of the fuel technologies and fleet mix that you currently employ.  

The oldest buses are diesel, mostly will be phased out. Newly ordered trolleys are diesels. Most buses 
are hybrid electric (Gillig). Incrementally increasing the size of the electric fleet (Gillig and formerly 
BYG) 
 

2. Why did you choose the mix of technologies that you chose? 

Partially motivated by reducing emissions, practical to fund things through grants. Wanted to expand 

electric fleet with the hope of decreasing maintenance costs. Moving in the direction of a diverse fleet 

(hybrid and electric), this is important in times of natural disaster. Battery works well in warmer 

climates.  

 

3. How long have you been operating each technology? 

Hybrids- around 2009 and 2010. Electrics- around 2016 and 2017. 

 

4. Are the fuel technologies that you employ tied to a specific type of service? Or conversely, are there 

any services for which you would not use these alternative fuel vehicles? 

Not necessarily tied to a specific service. Electric buses can handle approximately 70% of service 

blocks. We would not deploy electrics on express routes to Tampa. The hybrids pretty much go 

anywhere. Some newer buses (electric) cannot clear the obsolete terminals.  

 

5. How did you convince your decision makers to move forward with this technology? 

We received $600k from the BP oil spill to build charging infrastructure. We demonstrate to decision 

makers that we continue to be innovative. We bought the first couple alt fuel buses with our own funds, 

demonstrating that we can successfully use external funds for these vehicles.  

 

6. Overall, what has been your experience with these technologies? 

From a user perspective: We have had minimal issues with hybrids, given the increased fuel 

efficiencies. With EV’s, we are satisfied with the range. 270 miles range for some of them. Our longer 

routes usually come back with about 15% left. We are looking to deploy on-route chargers. We have had 

some issues with chargers, not performing to expectations. We are looking at plug in charging instead 

of inductive charging, it is very complicated and impractical. Add battery capacity instead of inductive 

charging.  
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Have you had sufficient vendor support or have there been implementation challenges? (ie: 

warranty of parts, on-site support, cost over-runs for implementation, etc). 

Issues with BYD buses, sent one back due to battery pack going through flooding. 

 

7. Are you getting the expected and/or promised travel range per charge (if applicable)? 

Yes. See question 6, given flat conditions and warn weather. 

 

8. If you had to start over, what would you do differently? Has your chosen mix of the technologies 

been beneficial or would you change the mix of technologies? 

There were issues with BYD buses. We developed a statewide template for procuring electric buses. 

Our current fuel mix is good, it is not practical to expand infrastructure to include additional fuel types.  

 

9. Do you see any advantage to doing a transition by starting with hybrid or is it better to go all in with 

a ZEB full transition? 

Driving habits of the driver really affect the performance of the battery electric, and hybrid to a lesser 

extent. It matters especially more on limited range battery electrics.  

 

10. What facility improvements were required to implement the technology?  

Training maintenance staff (including additional certifications), adding chargers in depot, coordinating 

with utility provider for electric capacity, especially the latter. We have all 200kwh ChargePoint chargers 

(5x 45kwh boxes per unit). Several power stations were added onsite by utility provider. In the future, 

we will convert unused induction charging into plug in charging stations, done with ChargePoint and 

Duke. 

 

11. What operational constraints has your agency run into? 

The main issue is range. We have not overcome this issue completely, but the vast majority of our 

blocks can accommodate electric. Block schedules can vary greatly (3 to 12 hours). 

 

12. What training was required for operators? Maintenance staff?  

Operators were trained on the slight differences on the buses. Maintenance staff were trained on how 

to work on a completely different vehicle. 
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13. Have you experienced any cost savings or conducted a return on investment study to assess the 

financial impacts resulting from planned or implemented fleet changes?  (What specifically have 

you seen as the result and is there information you could share with us). 

We have saved some money in terms of maintenance.  

 

14. Are there any additional thoughts or perspectives you have now related to the use of zero emission 

propulsion that wish you knew sooner? 

Would not have gone down the path of the inductive charging. Leadership needs to be on-board with 

implementing the alt fuel vehicles. Hybrid vehicles are a good place to start. 
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Name:  Julie Parker, Matt Kinninger                              Organization: LeeTran  
 

Interview date and time: 2/7/2025; 9:00 AM  
 

1. Please give us an overview of the fuel technologies and fleet mix that you currently employ.  

Fixed route buses: 8 hybrids, getting up in age, close to being phased out; 2 EV buses on order – will 

likely receive in 2026; some aging propane vehicles that are reaching their life expectancy. 

 

2. Why did you choose the mix of technologies that you chose? 

For hybrids, they were able to get grant funding for them, and they were advertised as more fuel 

efficient (mpg), but that turned out to not be true. Cost for propane was because fuel was very cheap 

and they were able to get rebates for propane fuel, extra funding that was able to be used for alternate 

fuels vehicles. 

 

3. How long have you been operating each technology? 

Since 2015, 10 years for propane; 2013 was the hybrid buses; EV will be 2026.  

 

4. Are the fuel technologies that you employ tied to a specific type of service? Or conversely, are there 

any services for which you would not use these alternative fuel vehicles? 

The first generation of propane was limited on miles, but have greatly improved since. It does take time 

and money to bring these in for fuel and the propane had to be brought in midway through the day. 

There were occasionally heating issues that would make vehicles stall in hot weather for propane. They 

did not discriminate hybrid routes, as long as fueling was not an issue. These vehicles are made for 

long routes with less stop-and-go ability, so they were better for express type services. 

 

5. How did you convince your decision makers to move forward with this technology? 

The decision was about overall cost, the savings from government funding led to the purchases of 

propane and hybrid vehicles. For electric buses, the decision-makers were looking for clean energy to 

use in the downtown area, so they led the way. 

 

6. Overall, what has been your experience with these technologies? 

There has been a need for extra training. The range has for these propane and hybrid vehicles have 

created a level of uncertainty within the agency. The propane vehicles must be towed if they run out of 

fuel. If it is left at a dealer, there needs to be fuel brought to and available on site. Propane vehicles get 

plugged up easier, so there are new fuel pumps being brought in around every 80k miles. Lately, it has 

been very lengthy to get parts in for vehicles that need maintenance. Waiting two weeks for a fuel pump 

is frustrating to them. For hybrids, they get 1 extra mpg, so they don’t think it is worth the extra costs. 

Also, only certified technicians are able to work on hybrid bus tops, so they would have to send the 

vehicle into a dealer if there was damage. 
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7. Are you getting the expected and/or promised travel range per charge (if applicable)? 

Not meeting the expectation for hybrid, propane is not as bad but is a little bit. They think gasoline for 

vans is best and diesel for buses. 

 

Extra Q) are vendors improving in technology enough to supplement these issues?  

They have competition to do the best they can, but LeeTran does not know about the details of that. 

 

8. If you had to start over, what would you do differently? Has your chosen mix of the technologies 

been beneficial or would you change the mix of technologies? 

 

9. Do you see any advantage to doing a transition by starting with hybrid or is it better to go all in with 

a ZEB full transition? 

 

10. What facility improvements were required to implement the technology?  

For propane, they had to put in a tank on the property to provide daily fueling; they had to install a drive-

thru type of system because the propane is temperature sensitive. There is also safety gear required to 

do it, but the tank itself is the same for gas and diesel. 

 

11. What operational constraints has your agency run into? 

 

12. What training was required for operators? Maintenance staff?  

Propane – a crash course for fueling; same for typical gasoline and diesel training for fueling.  

 

13. Have you experienced any cost savings or conducted a return on investment study to assess the 

financial impacts resulting from planned or implemented fleet changes?  (What specifically have 

you seen as the result and is there information you could share with us). 

It costs a lot to implement these buses and keep them maintained. Propane engines are hard to get, so 

they’ve had times where buses have had to sit for months while new engines are on backorder. 

 

14. Are there any additional thoughts or perspectives you have now related to the use of zero emission 

propulsion that wish you knew sooner? 

 

You need to have a really good backup plan; breakdowns are big costs since towing is a cost that 

quickly adds up.   
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Name:  Alexander Traversa  Organization: JTA  
 

Interview date and time: 2:00pm 02/14/25  
 

1. Please give us an overview of the fuel technologies and fleet mix that you currently employ.  

 

197 vehicles in FR, predominately CNG. This started in 2013/2014. This was done for BRT. P3 with 

clean energy for MPO funded CNG fueling station. This was chosen for stability and fuel costs. At the 

time CNG buses were not costly compared to diesel. This was highly successful. 70% CNG right now. 

The remaining 35 to 40 are diesel (hybrid and low sulfur diesel). 2017 LNE grant for two battery electric 

buses. Not so successful with our service, with long-distance blocks. Our entire fleet is Gillig. 175-mile 

range for BEB, with the best drivers. Diesel fleet is there for resiliency. CNG station can accommodate 

150 buses. 

 

JTA will launch an automated vehicle system in June. 14 retrofitted autonomous electric vans, for 

shuttle, circulator and MOD service. JTA has considered propane for demand response fleet, as it is 

successful in other agencies. We have had hydrogen conversations as well.  

 

2. Why did you choose the mix of technologies that you chose? 

(Answered in question 1).  

 

3. How long have you been operating each technology? 

(Answered in question 1). 

 

4. Are the fuel technologies that you employ tied to a specific type of service? Or conversely, are there 

any services for which you would not use these alternative fuel vehicles? 

(Answered in question 1). 

 

5. How did you convince your decision makers to move forward with this technology? 

In regard to EVs and Hydrogen, hands on training with maintenance and ops convinces them to get on 

board. CNG switch was easy (operates similar to diesel). EVs are logistically more complicated to 

implement. Overall, building confidence in the technology. CNG has developed to a point where JTA is 

comfortable, but not quite yet with electric or hydrogen.  

 

6. Overall, what has been your experience with these technologies? 

(Answered previously). 

 

Have you had sufficient vendor support or have there been implementation challenges? (ie: 

warranty of parts, on-site support, cost over-runs for implementation, etc). 
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Gillig has been supportive with the CNG, and their entire Gillig fleet (benefit with one manufacture). 

Early issues with Gillig Gen 1 EV. Many issues with chargers, though. Most are DC level 3 charge 

points)  

 

7. Are you getting the expected and/or promised travel range per charge (if applicable)? 

 

They are getting range less than advertised (300 vs 150/175) (due to strenuous operation like A/C). 

The optimal use of electric (stop and go) is not quite easy to pull of in Jacksonville). 

 

8. If you had to start over, what would you do differently? Has your chosen mix of the technologies 

been beneficial or would you change the mix of technologies? 

Do not really need to change it major. Have heard horror stories about replacing whole fleet with 

alternate fuels. Policy ramifications as well. But it would be nice for more options (more American 

manufacturers), because of Buy America restrictions. 

 

9. Do you see any advantage to doing a transition by starting with hybrid or is it better to go all in with 

a ZEB full transition? 

 

10. What facility improvements were required to implement the technology?  

Transformers required for EV charging, needed to find space for chargers as well, as their yard was full.  

 

11. What operational constraints has your agency run into? 

CNG was painless in this respect. But we are considering adapting operations for other fuel types. May 

need to expand/add ops and maintenance facilities to accommodate growth and new fuel types.  

 

12. What training was required for operators? Maintenance staff?  

Manufacturers provide support for this. CNG and EV Gilligs needed training for maintenance and 

needed new equipment for elevated maintenance work. 
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13. Have you experienced any cost savings or conducted a return on investment study to assess the 

financial impacts resulting from planned or implemented fleet changes?  (What specifically have 

you seen as the result and is there information you could share with us). 

Not formally. Looked at emissions implications, JTA is credited for emission reductions, which was 

high because of RNG. 

 

14. Are there any additional thoughts or perspectives you have now related to the use of zero emission 

propulsion that wish you knew sooner? 

RNG. Would be nice see if RNG can be integrated with CNG, while waiting for EV and Hydrogen 

technology to advance. This would be relatively easy to implement. It is important to understand grants, 

what they are for, and why they exist. Consider community health considerations but strongly consider 

economic aspects under this new administration. JTA’s advantage with their ZEB plan did not call out a 

specific fuel type, but just a retirement plan. Mixed fuel fleet can have safety and resiliency benefits. 

Agencies doing it now have funding hurdles to clear. 

Given the useful life of buses, focused on dates of vehicle replacement to meet zero emissions by a 

certain date. It was a light plan for the low no grant only. Funding was less competitive for CNG than EV 

for that grant. Treat a ZEB plan as a living document. 5339, formula grants, low/no is TBD for 2025. 

Look into P3 route for fueling infrastructure, public private partnerships. p 
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APPENDIX C FEASIBILITY ANALYSIS RESULTS 

This appendix to Task 6 for ZEV feasibility details the results generated by each of the models used for 

the analysis  

C.1 Model Results 

The following section presents the detailed results of the block feasibility model. The first set of tables 

presents the results from the battery electric bus model for fixed route vehicle blocks split by vehicle 

length. This is then followed by results for other fuel alternative vehicle types. The results are then 

presented in the same order for demand response vehicles, and equipment vehicles. 

C.1.1 Fixed Route Block Results 

The following presents results from the model for all fixed route block analysis. 

C.1.1.1 Current Electric Bus Feasibility  

Tables C-1 through C-9 show the model results and demonstrate their feasibility by day of week. 

Results can be interpreted as follows: 

• Feasible: bus can feasibly operate the entire length of a block in strenuous conditions without 

tapping into reserve energy even after the potential amount of battery degradation in that given 

model year. 

• Maybe: The bus may be able to operate but could potentially run into occasional issues where 

the reserve energy may need to be used. This indicator can also suggest the feasibility of a 

block if in-route or off-route charging were implemented. 

• Unfeasible: The bus will likely fail to operate the entire length of a block unless major 

operational changes are made such as splitting a block, adjusting scheduled operations, 

reducing number of trips, or making the alignment shorter. 

TABLE C-1: 30-FOOT WEEKDAY SERVICE MODEL FOR BATTERY ELECTRIC BUSES (2025) 

Block  2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 

2/20 Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible 

3 Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible 

6 Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible 

7 Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible 

8 Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible 

9 Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible 

10 Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible 

11 Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible 

12 Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible 

15/21 Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible 

16 Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible 

17 Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible 

19 Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible 

22 Feasible Feasible Feasible Feasible Feasible Feasible Feasible Feasible Feasible Feasible Feasible 
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TABLE C-2: 30-FOOT SATURDAY SERVICE MODEL FOR BATTERY ELECTRIC BUSES (2025) 

Block  2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 

2 Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible 

3 Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible 

6 Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible 

7 Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible 

8 Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible 

9 Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible 

10 Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible 

11 Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible 

12 Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible 

15 Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible 

16 Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible 

17 Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible 

 

TABLE C-3: 30-FOOT SUNDAY SERVICE MODEL FOR BATTERY ELECTRIC BUSES (2025) 

Block  2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 

2 Feasible Feasible Feasible Feasible Feasible Feasible Feasible Feasible Feasible Feasible Feasible 

3 Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible 

6 Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible 

7 Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible 

8 Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible 

9 Maybe Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible 

10 Maybe Maybe Maybe Maybe Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible 

11 Feasible Maybe Maybe Maybe Maybe Maybe Maybe Maybe Unfeasible Unfeasible Unfeasible 

12 Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible 

 

TABLE C-4: 35-FOOT WEEKDAY SERVICE MODEL FOR BATTERY ELECTRIC BUSES (2025) 

Block  2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 

5 Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible 

4 Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible 

13 Feasible Feasible Feasible Feasible Feasible Feasible Feasible Feasible Feasible Feasible Feasible 

18 Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible 

 

TABLE C-5: 35-FOOT SATURDAY SERVICE MODEL FOR BATTERY ELECTRIC BUSES (2025) 

Block  2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 

5 Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible 

4 Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible 

13 Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible 

18 Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible 
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TABLE C-6: 35-FOOT SUNDAY SERVICE MODEL FOR BATTERY ELECTRIC BUSES (2025) 

Block  2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 

5 Feasible Feasible Feasible Feasible Feasible Feasible Feasible Feasible Feasible Feasible Feasible 

4 Feasible Maybe Maybe Maybe Maybe Maybe Maybe Maybe Unfeasible Unfeasible Unfeasible 

13 Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible 

 

TABLE C-7: 40-FOOT WEEKDAY SERVICE MODEL FOR BATTERY ELECTRIC BUSES (2025) 

Block  2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 

1 Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible 

 

TABLE C-8: 40-FOOT SATURDAY SERVICE MODEL FOR BATTERY ELECTRIC BUSES (2025) 

Block  2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 

1 Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible 

 

TABLE C-9: 40-FOOT SUNDAY SERVICE MODEL FOR BATTERY ELECTRIC BUSES (2025) 

Block  2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 

1 Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible 

 

C.1.1.2 Future Electric Bus Feasibility 

Figures C-1 through C-9 demonstrate how many blocks will be feasible up to the tenth year from 

purchase for bus purchase years 2025 and 2035. 

FIGURE C-1: 30-FOOT WEEKDAY BLOCKS 10-YEAR FEASIBILITY (2035) 
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FIGURE C-2: 30-FOOT SATURDAY BLOCKS 10-YEAR FEASIBILITY (2035) 

 

 

 

FIGURE C-3: 30-FOOT SUNDAY BLOCKS 10-YEAR FEASIBILITY (2035) 
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FIGURE C-4: 35-FOOT WEEKDAY BLOCKS 10-YEAR FEASIBILITY (2035) 

 

FIGURE C-5: 35-FOOT SATURDAY BLOCKS 10-YEAR FEASIBILITY (2035) 
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FIGURE C-6: 35-FOOT SUNDAY BLOCKS 10-YEAR FEASIBILITY (2035) 

 

 

FIGURE C-7: 40-FOOT WEEKDAY BLOCKS 10-YEAR FEASIBILITY (2035) 
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FIGURE C-8: 40-FOOT SATURDAY BLOCKS 10-YEAR FEASIBILITY (2035) 

 

FIGURE C-9: 40-FOOT SUNDAY BLOCKS 10-YEAR FEASIBILITY (2035) 

 

 

 

C.1.1.3 Electric Re-Charging Scenario 

Results from this analysis are documented were extracted from excel for each block configuration 

analyzed. 
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C.1.1.4 Current Alternative Fuel Vehicle Feasibility 

The alternative fuel vehicle feasibility model results are presented in tables A-10 through A-12. 

Feasibility can be interpreted for these results as follows: 

• Feasible: The bus can operate the entire length of a block under most conditions without relying 

on fuel reserves. 

• Maybe: The bus may complete the block but could occasionally require fuel reserves. This 

classification also applies to blocks that may be feasible if refueling is possible during layovers. 

• Unfeasible: The bus is unlikely to complete the block without depleting fuel reserves unless 

major operational adjustments are made. These could include splitting the block, modifying 

schedules, reducing trips, or shortening the route. 

TABLE C-10: CURRENT ALTERNATIVE FUEL VEHICLE FEASIBILITY BY WEEKDAY BLOCK 

Block  Hydrogen FCE CNG Biodiesel  Hybrid Diesel Electric 

1 Unfeasible Feasible Feasible Feasible 

2/20 Unfeasible Feasible Feasible Feasible 

3 Unfeasible Feasible Feasible Feasible 

4 Unfeasible Unfeasible Unfeasible Maybe 

5 Maybe Feasible Feasible Feasible 

6 Unfeasible Feasible Feasible Feasible 

7 Maybe Feasible Feasible Feasible 

8 Feasible Feasible Feasible Feasible 

9 Maybe Feasible Feasible Feasible 

10 Unfeasible Maybe Feasible Feasible 

11 Feasible Feasible Feasible Feasible 

12 Maybe Feasible Feasible Feasible 

13 Feasible Feasible Feasible Feasible 

15/21 Maybe Feasible Feasible Feasible 

16 Maybe Feasible Feasible Feasible 

17 Feasible Feasible Feasible Feasible 

18 Maybe Feasible Feasible Feasible 

19 Maybe Feasible Feasible Feasible 

22 Feasible Feasible Feasible Feasible 
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TABLE C-11: CURRENT ALTERNATIVE FUEL VEHICLE FEASIBILITY BY SATURDAY BLOCK 

Block  Hydrogen FCE CNG Biodiesel  Hybrid Diesel Electric 

1 Unfeasible Feasible Feasible Feasible 

2 Maybe Feasible Feasible Feasible 

3 Unfeasible Feasible Feasible Feasible 

4 Unfeasible Unfeasible Unfeasible Maybe 

5 Maybe Feasible Feasible Feasible 

6 Unfeasible Feasible Feasible Feasible 

7 Maybe Feasible Feasible Feasible 

8 Feasible Feasible Feasible Feasible 

9 Maybe Feasible Feasible Feasible 

10 Feasible Feasible Feasible Feasible 

11 Maybe Feasible Feasible Feasible 

12 Maybe Feasible Feasible Feasible 

13 Feasible Feasible Feasible Feasible 

15 Maybe Feasible Feasible Feasible 

16 Feasible Feasible Feasible Feasible 

17 Maybe Feasible Feasible Feasible 

18 Unfeasible Feasible Feasible Feasible 

 

TABLE C-12: CURRENT ALTERNATIVE FUEL VEHICLE FEASIBILITY BY SUNDAY BLOCK 

Block  Hydrogen FCE  CNG Biodiesel  Hybrid Diesel Electric 

1 Unfeasible Feasible Feasible Feasible 

2 Feasible Feasible Feasible Feasible 

3 Maybe Feasible Feasible Feasible 

4 Feasible Feasible Feasible Feasible 

5 Feasible Feasible Feasible Feasible 

6 Maybe Feasible Feasible Feasible 

7 Feasible Feasible Feasible Feasible 

8 Feasible Feasible Feasible Feasible 

9 Feasible Feasible Feasible Feasible 

10 Feasible Feasible Feasible Feasible 

11 Feasible Feasible Feasible Feasible 

12 Feasible Feasible Feasible Feasible 

13 Feasible Feasible Feasible Feasible 

 

 

C.1.2  Demand Response 
The following section presents feasibility results for demand response trips. 

C.1.2.1 Current Electric Cutaway Feasibility 

Table A-13 presents the results of this analysis by each percentile of trips. Result interpretations are 

the same as those for electric buses previously presented. 
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TABLE C-13: PERCENTAGE OF DR TRIPS SERVED FEASIBLY BY A CURRENT ELECTRIC CUTAWAY 

 

C.1.2.2 Electric Results Future Scenario 

Table A-14 presents the results of this analysis, indicating what percentage of trips can be served 

feasibly up to the tenth year from purchase for bus purchase years 2025 and 2035. 

TABLE C-14: PERCENTAGE OF DR TRIPS THAT MAY BE SERVED FEASIBLY BY FUTURE ELECTRIC CUTAWAYS 

 

  

Trips Miles 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 
First 

Percentile 
70 Feasible Feasible Feasible Feasible Feasible Feasible Maybe Maybe Maybe Maybe Maybe 

Fifth 
Percentile 

110 Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible 

Tenth 
Percentile 

135 Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible 

First 
Quartile 

166 Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible 

Median 193 Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible 

Average 196 Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible 

Third 
Quartile 

228 Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible 

85th 
Percentile 

245 Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible 

All Trips 400 Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible 

Trips Miles 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 
First 

Percentile 
70 Maybe Maybe Maybe Feasible Feasible Feasible Feasible Feasible Feasible Feasible Feasible 

Fifth 
Percentile 

110 Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible 

Tenth 
Percentile 

135 Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible 

First 
Quartile 

166 Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible 

Median 193 Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible 

Average 196 Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible 

Third 
Quartile 

228 Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible 

85th 
Percentile 

245 Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible 

All Trips 400 Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible Unfeasible 
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C.1.2.3 Alternative Fuel Results 

Table A-15 presents the results of the alternative fuel assessment for CNG and biodiesel fueled 

cutaways. 

TABLE C-15: PERCENTAGE OF DR TRIPS SERVED FEASIBLY BY ALTERNATIVE FUEL CUTAWAYS 

Observed Trips Miles CNG Cutaways Biodiesel (Using Diesel Cutaways) 
First Percentile 70 Feasible Feasible 
Fifth Percentile 110 Feasible Feasible 
Tenth Percentile 135 Feasible Feasible 
25th Percentile 165 Feasible Feasible 
Median 193 Feasible Feasible 
Average 195 Feasible Feasible 
50th Percentile 195 Feasible Feasible 
75th Percentile 230 Maybe Feasible 
85th Percentile 245 Maybe Feasible 
All Trips 400 Unfeasible Unfeasible 

 

C.1.3 Equipment/Support Vehicle 

Equipment/Support Vehicle data was presented sufficiently in the document and will not be presented 

here. 

C.2 Additional Data 

Table A-16 presents the assumptions used for the electric vehicle analysis. These assumptions are 

provided by vehicle length and type to help provide reference to Collier Area Transit regarding the 

mileage limit recommendations for nominal and strenuous conditions. In this way, if CAT wishes to 

analyze blocks in the future, CAT can use these figures as reference to the suggested maximum 

operational mileage that they should operate their electric vehicles on for vehicles purchased in or near 

2025. 

Service Range (in miles) for Vehicles Purchased in 2025 

Vehicle Condition 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 

30’ Bus 
Nominal 141 137 135 131 129 126 123 121 118 116 113 

Strenuous 121 119 116 114 111 109 107 104 102 100 98 

35’ Bus 
Nominal 171 168 164 161 157 154 150 147 144 141 138 

Strenuous 148 145 142 139 136 133 130 127 124 122 119 

40’ Bus 
Nominal 205 201 197 192 189 185 181 177 173 170 166 

Strenuous 178 174 170 166 163 160 156 153 150 147 143 

Cutaways 
Nominal 90 89 87 86 83 81 80 78 77 74 72 

Strenuous 78 77 75 74 72 70 69 67 66 64 62 

Minivan All 111 

SUV All 223 

Pickup Truck All 168 
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