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LIVERMORE AMADOR VALLEY TRANSIT AUTHORITY 
1362 Rutan Court, Suite 100 

Livermore, CA 94551 

BOARD OF DIRECTORS MEETING 

BOARD MEMBERS 

KARLA BROWN – CHAIR DAVID HAUBERT– VICE CHAIR 
GINA BONANNO  JEAN JOSEY 
KATHY NARUM  MELISSA HERNANDEZ 
BRITTNI KIICK 

Agenda Questions:  Please call the Executive Director at (925) 455-7564 or send an email to 
frontdesk@lavta.org 

Documents received after publication of the Agenda and considered by the Board of Directors in its 
deliberation will be available for inspection only via electronic document transfer, due to the COVID-19 

outbreak.  See the COVID-19 provisions outlined below.  Please call or email the Executive Director 
during normal business hours if you require access to any such documents. 

TELECONFERENCE  SEPTEMBER 13, 2021 – 4:00 PM 

CORONAVIRUS DISEASE (COVID-19) ADVISORY 
AND MEETING PROCEDURE 

On June 5, 2020 (updated June 18, 2020), the Health Officer of Alameda County issued an Order that will 
continue to be in effect until it is rescinded, superseded, or amended in writing by the Health Officer.  The 
Order directed that all individuals living in the county to shelter at their place of residence except that they may 
leave to provide or receive certain essential services or engage in certain essential activities and work for 
essential businesses and governmental services.  

Under the Governor’s Executive Order N-29-20, this meeting may utilize teleconferencing. As a precaution to 
protect the health and safety of staff, officials, and the general public. Councilmembers will not be physically in 
attendance, but will be available via video conference.   

The administrative office of Livermore Amador Valley Transit Authority (LAVTA) is currently closed to the 
public and will remain closed for the duration of the Board of Directors (BOD) meeting. Consequently, there 
will be no physical location for members of the public to participate in the meeting. We encourage members of 
the public to shelter in place and access the meeting online using the web-video communication application, 
Zoom. Zoom participants will have the opportunity to speak during Public Comment.   

If you are submitting public comment via email, please do so by 1:00 p.m. on Monday, September 13, 2021 to 
frontdesk@lavta.org. Please include “Public Comment 9/13/2021” and the agenda item in the subject line. In 
the body of the email please include your name. Public comments submitted will be read during Public 
Comment and will be subject to the regular three-minute time restriction.   

This Board of Directors meeting will be conducted on the web-video communication platform, Zoom. In order 
to view and/or participate in this meeting, members of the public will need to download Zoom from its website, 
www.zoom.us. 

http://www.zoom.us/
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It is recommended that anyone wishing to participate in the meeting complete the download process before the 
start of the meeting.  

There will be zero tolerance for any person addressing the Board making profane, offensive and disruptive 
remarks, or engaging in loud, boisterous, or other disorderly conduct, that disrupts the orderly conduct of the 
public meeting. 

How to listen and view meeting video: 
• From a PC, Mac, iPad, iPhone or Android device click the link below:

https://zoom.us/j/86715841855
Passcode: BOD1362Mtg

• To supplement a PC, Mac, tablet or device without audio, please also join by phone:
Dial: 1 (669) 900-6833
Webinar ID: 867 1584 1855
Passcode: 761222

To comment by video conference, click the “Raise Your Hand” button to request to speak when Public
Comment is being taken on the Agenda item. You will then be unmuted when it is your turn to make your
comment for up to 3 minutes. After the allotted time, you will be muted.

• Livestream online at: Livermore Amador Valley Transit Authority YouTube Channel

No option to make Public Comment on YouTube live stream.

How to listen only to the meeting: 
• For audio access to the meeting by telephone, use the dial-in information below:

Dial: 1 (669) 900-6833
Webinar ID: 867 1584 1855
Passcode: 761222

Please note to submit public comment via telephone dial *9 on your dial pad. The meeting’s host will be
informed that you would like to speak. If you are chosen, you will be notified that your request has been
approved and you will be allowed to speak. You will then be unmuted when it is your turn to make your
comment for up to 3 minutes. After the allotted time, you will be muted.

To submit written comments: 
• Provide public written comments prior to the meeting by email, to frontdesk@lavta.org

If you are submitting public comment via email, please do so by 1:00 p.m. on Monday, September 13, 2021 to 
frontdesk@lavta.org. Please include “Public Comment 9/13/2021” and the agenda item to which your comment 
applies in the subject line. In the body of the email please include your name. Public comments submitted will 
be read during Public Comment and will be subject to the regular three-minute time restriction.

https://us02web.zoom.us/j/86715841855?pwd=N1oybVBlMDhNWCswUnNjOWRycUlGUT09
https://www.youtube.com/channel/UCRBWx1FANoSjlD0O0atdiPw
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1. Call to Order

2. Roll Call of Members

3. Meeting Open to Public
• Members of the audience may address the Board of Directors on any matter within the

general subject matter jurisdiction of the LAVTA Board of Directors.
• Unless members of the audience submit speaker forms before the start of the meeting

requesting to address the board on specific items on the agenda, all comments must be made
during this item of business.  Speaker cards are available at the entrance to the meeting room
and should be submitted to the Board secretary.

• Public comments should not exceed three (3) minutes.
• Items are placed on the Agenda by the Chairman of the Board of Directors, the Executive

Director, or by any three members of the Board of Directors.  Agendas are published 72
hours prior to the meeting.

• No action may be taken on matters raised that are not on the Agenda.
• For the sake of brevity, all questions from the public, Board and Staff will be directed

through the Chair.

4. July Tri-Valley Accessible Advisory Committee Minutes

5. Consent Agenda

Recommend approval of all items on Consent Agenda as follows:

A. Minutes of the July 12, 2021 Board of Directors meeting.

B. Treasurer’s Report for June 2021 (Preliminary) and July 2021

Recommendation:  The Finance and Administration Committee recommends that the
Board of Directors approve the June 2021 (preliminary) and July 2021 Treasurer’s
Report.

C. DBE Policy Revision

Recommendation:  The Finance & Administration Committee recommends that the Board
of Directors approve Resolution 28-2021 revising LAVTA’s DBE policy.

D. Consideration and approval of the establishment of a California Employers’ Pension
prefunding trust account with CalPERS

Recommendation:  The Finance &Administration Committee recommends that the
Board approve Resolution 29-2021 establishing a California Employers’ Pension
Prefunding Trust (CEPPT) Account with CalPERS for the purpose of refunding
LAVTA’s required pension contributions and authorize an initial payment of $100,000 to
open the trust account and select CEPPT asset allocation strategy 2. Additionally, the
Finance and Administration Committee recommends that the Board authorize the
Executive Director to execute the required documentation for participation in the CEPPT.

E. Resolution in Support of Allocation Request for Regional Measure 2 Funding for the
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Shared Autonomous Vehicle Phase 2 Deployment Project 
 
Recommendation:  The Projects & Services Committee recommends the Board of 
Directors approve Resolution 26-2021 in support of an allocation request to the 
Metropolitan Transportation Commission for $150,000 for the design phase of the Shared 
Autonomous Vehicle Phase 2 Deployment Project. 

   
6. Zero-Emission Bus Study Update 

 
Recommendation:  None – information only. 

  
7. Alternate Appointment of LAVTA Board Member to Paratransit Demonstration Project 

Committee 
 
Recommendation:  Staff recommends that the Board of Directors appoint a board member to 
become the alternate for the Paratransit Demonstration Project Committee. 

  
8. Executive Director’s Report 

  
9. Matters Initiated by the Board of Directors 

 
• Items may be placed on the agenda at the request of three members of the Board. 

  
10. Next Meeting Date is Scheduled for: October 4, 2021 

  
11. Adjournment 

  
 
Please refrain from wearing scented products (perfume, cologne, after-shave, etc.) to these meetings, 
as there may be people in attendance susceptible to environmental illnesses. 
 
I hereby certify that this agenda was posted 72 hours in advance of the noted meeting. 
 
 
/s/ Jennifer Suda                                                       9/10/2021 
LAVTA, Executive Assistant                                     Date 
 
On request, the Livermore Amador Valley Transit Authority will provide written agenda materials in appropriate alternative formats, or 
disability-related modification or accommodation, including auxiliary aids or services, to enable individuals with disabilities to 
participate in public meetings. A written request, including name of the person, mailing address, phone number and brief description of 
the requested materials and preferred alternative format or auxiliary aid or service should be sent at least seven (7) days before the 
meeting. Requests should be sent to:  
  Executive Director 
  Livermore Amador Valley Transit Authority 
  1362 Rutan Court, Suite 100 
  Livermore, CA 94551 
  Fax: 925.443.1375 
  Email: frontdesk@lavta.org 
 

mailto:frontdesk@lavta.org


AGENDA 

ITEM 4 
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LIVERMORE AMADOR VALLEY TRANSIT AUTHORITY 
1362 Rutan Court, Suite 100 

Livermore, CA 94551 
 

Tri-Valley Accessible Advisory Committee  
 
 

DATE: Wednesday, July 7, 2021 
 
PLACE: Zoom Teleconference 
 
TIME: 3:30 p.m. 
 
 

DRAFT MINUTES 
 

1. Call to Order  
The TAAC Chair Herb Hastings called the meeting to order at 3:30 pm. 

 
Members Present: 
David Weir City of Livermore 
Judith LaMarre City of Livermore 
Michael Balero City of Livermore – Alternate  
Shawn Costello City of Dublin  
Connie Mack City of Dublin  
Donna Singer City of Dublin – Alternate  
Herb Hastings County of Alameda 
Kulwant Singh County of Alameda - Alternate 
Rachel Prater Social Services Member 
Diana Houghtaling Social Services Member 
Shay Roberson Social Services Member – Alternate  
Esther Waltz  PAPCO Representative  
 

Staff Present: 
Toan Tran LAVTA 
Kadri Kulm LAVTA 
Christian Pereira MV Transit 
Juana Lopez Transdev  
Rashida Kamara CCCTA  
 
Guests: 
Pricilla Gomez East Bay Regional Center 
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2.  Roll Call  

  
3.  Approval of Agenda and Modifications in necessary 

Hastings/Mack 
 

4.  Citizens’ Forum: An opportunity for members of the audience to comment 
on a subject not listed on the agenda (under state law, no action may be 
taken at this meeting) 
None. 
 

5.  Minutes of the May 5, 2021 meetings of the Committee 
Approved. 
Mack/Waltz 
 

6. Election of Chair and Vice Chair for FY22 
The committee members elected Herb Hastings for the committee Chair position 
and Shawn Costello for the committee’s Vice-Chair position. 
Weir/Prater 

 
7.  TAAC Schedule for FY22 

The committee voted to have their meetings at following dates at 3:30pm: 
o July 7, 2021, 
o September 1, 2021, 
o November 3, 2021, 
o January 12, 2022, 
o March 2, 2022, and 
o May 4, 2022     

 
  Weir/Waltz 

 
8.  Wheels Fixed Route Service Reinstatement 

Staff updated the committee on the Wheels fixed route service reinstatement and 
informed the committee that effective June 14, 2021, weekday service 
frequencies on the Route 10R and 30R will return to pre-pandemic service of 
every 15 minutes from approximately 6am-10am and 2pm-6pm.  
Staff is currently working on the Fall schedule that goes into effect on August 7th.  

 
9.  Paratransit Service to Day Programs 

Staff monitors the trip demand to day programs and explained the 
subscription/standing order process.  
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9.  PAPCO Report 
Herb Hastings reported that the Chair and Vice Chair of PAPCO where re-
elected, Shawn Costello is in SRAC and Herb Hastings is in Independent 
Watchdog Committee. 

 
9.  Service Updates and Concerns 

Donna Singer asked about inclusion of East Bay Paratransit into the One Seat 
Ride Pilot Program, but as of now there is no information on them joining the 
program. Herb Hastings reported on his One Seat Ride experience from 
Livermore to Lafayette.  
 
Esther Waltz was asking for clarification if masks are needed at the bus stops. 
Staff said that LAVTA is following CDC guidelines, which state that masks are 
required on the buses, but not at the outdoor bus stops. 
 
Shay Roberson inquired about the end date of the One Seat Ride Pilot Program. 
Staff responded that it is scheduled to sunset at the end of December, 2021. 
 
Judy LaMarre reported that she was given misinformation when she wanted to 
make reservation for Sunday at 7:30am, but was told by the reservationists that 
on the holidays service start at 8:30am.. 

 
10.  Adjournment 

Meeting adjourned at 4:30 pm. 
 



AGENDA 

ITEM 5A 
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MINUTES OF THE JULY 12, 2021 ZOOM TELECONFERENCE 
LAVTA BOARD OF DIRECTORS MEETING 

 
1. Call to Order 

  
Meeting was called to order by Board Chair Karla Brown at 4:03pm. 
 
Board Chair Karla Brown informed the public that LAVTA’s meeting is being conducted 
according to the COVID-19 rules that are detailed at the beginning of the agenda explaining 
why this is a Zoom teleconference. 
 

2. Roll Call of Members  
  

Members Present 
Jean Josey – City of Dublin 
Melissa Hernandez – City of Dublin 
Kathy Narum – City of Pleasanton 
Karla Brown – City of Pleasanton 
Gina Bonanno – City of Livermore 
David Haubert – County of Alameda 
 
Members Absent 
Brittni Kiick – City of Livermore 
 

3. Meeting Open to Public 
  

No comments. 
  

4. Consent Agenda 
 
Recommend approval of all items on Consent Agenda as follows: 

   
 A. Minutes of the June 7, 2021 Board of Directors meeting. 
   
 B. Treasurer’s Report for May 2021 

 
The Board of Directors approved the LAVTA Treasurer’s Report for May 2021. 

   
 C. Resolution Authorizing Investment of Livermore Amador Valley Transit Authority 

(LAVTA) Monies in the State of California Local Agency Investment Fund (LAIF) 
 
The Board of Directors adopted Resolution 20-2021 reauthorizing investment of LAVTA 
monies in LAIF. 

   
 D. Declaration of Surplus Property in Compliance with LAVTA Policy for Disposition 

of Surplus Property 
 
The Board of Directors declared as surplus one road supervisor van, one transit bus and 
authorized their disposal through a method consistent with LAVTA’s Policy for 
Disposition of Surplus Property. 
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 E. Revised Resolution in Support of Participation in the Metropolitan Transportation 

Commission’s Clipper START! Pilot Program 
 
The Board of Directors authorized the Executive Director to provide the Metropolitan 
Transportation Commission (MTC) with a revised resolution indicating LAVTA’s desire 
to continue to participate in MTC’s Clipper START! pilot program. Resolution 24-2021. 

   
 F. Approve Resolution 21-2021 Accepting Funds from the Alameda County 

Transportation Commission for Atlantis O&M Facility Bridging Documents Project 
 
The Board of Directors approved Resolution 21-2021, accepting funds from the Alameda 
County Transportation Commission for the Atlantis O&M Facility Bridging Documents 
Project. 

   
 G. Acceptance of Pleasanton BRT Corridor Enhancement Project #2019-08 

 
The Board of Directors approved Resolution 23-2021, accepting the completion of the 
Pleasanton BRT Corridor Enhancements Project #2019-08 and directing the Executive 
Director or his designee to file a Notice of Completion with the Alameda County Clerk-
Recorder. 

   
Approved: Haubert/Hernandez 
Aye: Narum, Bonanno, Brown, Josey, Hernandez, Haubert 
No: None 
Abstain: None 
Absent: Kiick 
 

5. Establishing Standing Committees and Memberships 
 
The Board of Directors confirmed and approved Resolution 25-2021, establishing standing 
committees, memberships, and officers. 
 
Approved: Hernandez/Narum 
Aye: Narum, Bonanno, Brown, Josey, Hernandez, Haubert 
No: None 
Abstain: None 
Absent: Kiick 

  
6. Appointment of LAVTA Board Members to Paratransit Demonstration Project 

Committee 
 
The Board of Directors appointed Chair Karla Brown and Board Member David Haubert to the 
Paratransit Demonstration Project Committee.  The Board of Directors requested to bring back 
at the next Board meeting an agendized item to add an alternate to the Paratransit Demonstration 
Project Committee. 
 
Approved: Josey/Bonanno 
Aye: Narum, Bonanno, Brown, Josey, Hernandez, Haubert 
No: None 
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Abstain: None 
Absent: Kiick 

  
7. Executive Director’s Report 

  
Director of Planning and Marketing Tony McCaulay provided a brief update on ridership and 
start of school schedules.  Executive Director Michael Tree notified that bus operators in Eastern 
Alameda County will be fare free in September to provide public incentive to ride public transit.   
 
Executive Director Michael Tree informed that the Blue Ribbon Task Force work should be 
concluded this summer and they are moving forward with Network Management.  The key 
priorities of the Network Management were included in the report and Executive Director 
Michael Tree pointed out that he has concerns regarding the capital project prioritization. 
 
Executive Director Michael Tree also highlighted Atlantis Transit Facility, germ barrier/security 
doors, Dublin Parking Garage Project, Valley Link Project. 
 
The Board of Directors discussed this agenda item with staff.  Staff responded to questions from 
the Board of Directors.  Chair Karla Brown asked for corrected Board Statistics, since 
Attachment 1 had an error. 
 

8. Matters Initiated by the Board of Directors 
 
None. 

  
9. Next Meeting Date is Scheduled for: August 2, 2021 

  
10. Adjournment 

  
Meeting adjourned at 4:57pm. 

 



AGENDA 

ITEM 5B 
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SUBJECT: Preliminary Treasurer’s Report for June 2021 
 
FROM: Tamara Edwards, Director of Finance  
 
DATE: September 13, 2021 
 
 
Action Requested 
Approve the LAVTA Preliminary Treasurer’s Report for June 2021. 
 
Discussion  
Cash accounts:  
Our petty cash account (101) has a balance of $200, and our ticket sales change account 
(102) continues with a balance of $240 (these two accounts should not change). 
 
General checking account activity (105): 
Beginning balance June 1, 2021          $7,326,149.03 
Payments made          $1,138,829.59  
Deposits made          $2,643,767.25 
Ending balance June 30, 2021          $8,831,086.69 

  
Farebox account activity (106): 
Beginning balance June 1, 2021             $124,661.15 
Deposits made               $44,554.62 
Ending balance June 30, 2021             $169,215.77 

 
LAIF investment account activity (135): 
Beginning balance June 1, 2021     $10,985,041.83 
Ending balance June 30, 2021     $10,985,041.83 

 
Operating Expenditures Summary:  
While most accruals have been complete there are a few more coming in, including the June 
Paratransit billing. The “final” June Treasurers’ Report will come in the form of the Annual 
Comprehensive Financial Report. At this time LAVTA is at 81.56% of budgeted expenses.   
 
 
Operating Revenues Summary: 
While expenses are at 81.56%, revenues are at 140.1%, providing for a healthy cashflow.   
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Recommendation 
The Finance and Administration Committee recommends that the Board of Directors approve 
the June 2021 (preliminary) Treasurer’s Report. 
 
 
Attachments: 
 
1. June 2021 Treasurer’s Report 
 
 

Approved:  
  

 



ASSETS:

101 PETTY CASH 200
102 TICKET SALES CHANGE 240
105 CASH - GENERAL CHECKING 8,831,087
106 CASH - FIXED ROUTE ACCOUNT 169,216
107 Clipper Cash 284,016
108 Rail 0
109 BOC 46
120 ACCOUNTS RECEIVABLE 5,781,147
135 INVESTMENTS - LAIF 10,985,954
150 PREPAID EXPENSES 156,537
160 OPEB ASSET 802,201
165 DEFFERED OUTFLOW-Pension Related 588,141
166 DEFFERED OUTFLOW-OPEB 64,410
170 INVESTMENTS  HELD AT CALTIP 0
111 NET PROPERTY COSTS 62,519,430

TOTAL ASSETS 90,182,624

LIABILITIES:

205 ACCOUNTS PAYABLE 638,864
211 PRE-PAID REVENUE 1,595,786

21101 Clipper to be distributed 156,193
22000 FEDERAL INCOME TAXES PAYABLE 34
22010 STATE INCOME TAX (10)
22020 FICA MEDICARE (156)
22050 PERS HEALTH PAYABLE 0
22040 PERS RETIREMENT PAYABLE (330)
22030 SDI TAXES PAYABLE (15)
22070 AMERICAN FIDELITY INSURANCE PAYABLE 638
22090 WORKERS' COMPENSATION PAYABLE 12,491
22100 PERS-457 0
22110 Direct Deposit Clearing 0
23101 Net Pension Liability 1,212,136
23105 Deferred Inflow- OPEB Related 203,209
23104 Deferred Inflow- Pension Related 81,681
23103 INSURANCE CLAIMS PAYABLE 32,868
23102 UNEMPLOYMENT RESERVE 8,300

TOTAL LIABILITIES 3,941,690

FUND BALANCE:

301 FUND RESERVE (7,645,534)
304 GRANTS, DONATIONS, PAID-IN CAPITAL 72,786,495

30401 SALE OF BUSES & EQUIPMENT 84,491
FUND BALANCE 21,015,482

TOTAL FUND BALANCE 86,240,933

TOTAL LIABILITIES & FUND BALANCE 90,182,623

LIVERMORE AMADOR VALLEY TRANSIT AUTHORITY
BALANCE SHEET

FOR THE PERIOD ENDING:
June 30, 2021

Attachment 1



PERCENT
CURRENT  YEAR TO  BALANCE BUDGET

ACCOUNT DESCRIPTION BUDGET MONTH DATE AVAILABLE EXPENDED

  

4010100 Fixed Route Passenger Fares 340,455 72,714 310,645 29,810            91.2%

4020000 Business Park Revenues 72,020                       33,396 200,217 (128,197)         278.0%

4020500 Special Contract Fares 218,288 218,683 295,320 (77,032)           135.3%

4020500 Special Contract Fares - Paratransit 30,000                       0 17,273 12,727            57.6%

4010200 Paratransit Passenger Fares 93,750                       0 14,043 79,707            15.0%

4060100 Concessions 20,820                       (15,749) 25,062 (4,242)             120.4%

4060300 Advertising Revenue 30,000                       5,049 60,672 (30,672)           202.2%

4070400 Miscellaneous Revenue-Interest 25,000                       (26,284) 24,352 648                 97.4%

4070300 Non tranpsortation revenue 86,052 60,918 137,179 (51,127)           159.4%

4090100 Local Transportation revenue 538,506                     223,640 3,010,044 (2,471,538)      559.0%

4099100 TDA Article 4.0 - Fixed Route 6,041,384                  1,959,497 8,515,787 (2,474,403)      141.0%

4099500 TDA Article 4.0-BART 58,163                       0 74,282 (16,119)           127.7%

4099200 TDA Article 4.5 - Paratransit 87,527                       0 104,923 (17,396)           119.9%

4099600 Bridge Toll- RM2, RM1 348,502                     409,489 409,489 (60,987)           117.5%

4110100 STA  Funds-Partransit 66,305                       0 0 66,305            0.0%

4110500 STA Funds- Fixed Route BART 415,450                     0 717,177 (301,727)         172.6%

4110100 STA  Funds-pop 793,498                     413,262 620,982 172,516          78.3%

4110100 STA Funds- rev 208,552                     0 0 208,552          0.0%

4110100 STA Block 888,731                     0 770,975 117,756          86.8%

4110100 STA Funds- Lifeline 38,281                       0 0 38,281            0.0%

4110100 Caltrans 250,000                     155,264 155,264 94,736            62.1%

4130000 FTA Section CARES Act 5,000,000                  2,307,915 6,819,121 (1,819,121)      100.0%

4130000 FTA Section 5307 ADA Paratransit 412,325                     0 0 412,325          0.0%

4130000 FTA TPI 88,000                       0 0 88,000            100.0%

4640500 Measure B Gap 23,859                       (31,572) 15,939 7,920              100.0%

4640500 Measure B Express Bus -                             0 0 -                  100.0%

4640100 Measure B Paratransit Funds-Fixed Route 559,135                     85,704 872,435 (313,300)         156.0%

4640100 Measure B Paratransit Funds-Paratransit 103,034                     0 145,021 (41,987)           140.8%

4640200 Measure BB Paratransit Funds-Fixed Route 413,424                     63,237 646,297 (232,873)         156.3%

4640200 Measure BB Paratransit Funds-Paratransit 202,370                     0 285,408 (83,038)           141.0%

RAIL 0 0 210,800

TOTAL REVENUE 17,453,431 5,935,163 24,458,706 (6,794,475)      140.1%

LIVERMORE AMADOR VALLEY TRANSIT AUTHORITY
REVENUE  REPORT

FOR THE PERIOD ENDING:
June 30, 2021



PERCENT
CURRENT YEAR TO BALANCE BUDGET 

BUDGET MONTH DATE AVAILABLE EXPENDED

501 02 Salaries and Wages $1,670,376 $131,734 $1,578,575 $91,801 94.50%

502 00 Personnel Benefits $999,960 $15,090 $853,308 $146,652 85.33%

503 00 Professional Services $1,148,380 $50,540 $486,154 $662,226 42.33%

503 05 Non-Vehicle Maintenance $825,443 $74,836 $816,359 ($7,503) 98.90%

503 99 Communications $5,500 $516 $1,462 $4,038 26.58%

504 01 Fuel and Lubricants $1,021,500 $59,893 $426,882 $594,618 41.79%

504 03 Non contracted vehicle maintenance $3,000 $60,000 $67,822 ($64,822) 2260.73%

504 99 Office/Operating Supplies $56,030 $10,742 $32,477 $23,553 57.96%

504 99 Printing $67,000 $2,416 $24,325 $42,675 36.31%

505 00 Utilities $351,235 $44,494 $309,209 $42,026 88.03%

506 00 Insurance $682,703 $10,292 $568,157 $114,546 83.22%

507 99 Taxes and Fees $277,000 $7,541 $53,066 $223,934 19.16%

508 01 Purchased Transportation Fixed Route $8,755,092 $685,272 $7,864,560 $890,532 89.83%

2-508 02 Purchased Transportation Paratransit $1,314,813 $204,031 $843,250 $471,563 64.13%

508 03 Purchased Transportation WOD $76,026 $42,780 $272,029 ($196,003) 357.81%

509 00 Miscellaneous $179,477 $2,531 $52,104 $195,442 29.03%

509 02 Professional Development $39,500 $14,122 $18,331 $21,169 46.41%

509 08 Advertising $60,000 $0 $31,013 $28,987 51.69%

$17,533,035 $1,416,829 $14,299,083 $3,285,434 81.56%

LIVERMORE AMADOR VALLEY TRANSIT AUTHORITY
OPERATING EXPENDITURES
FOR THE PERIOD ENDING:

TOTAL

June 30, 2021



PERCENT
CURRENT YEAR TO BALANCE BUDGET

ACCOUNT DESCRIPTON BUDGET MONTH DATE AVAILABLE EXPENDED

REVENUE DETAILS  

4090594 TDA (office and facility equip) 199,000                0 0 199,000 0.00%
4090194 TDA Shop repairs and replacement 100,000                113,317 113,317 (13,317) 113.32%
4091794 Bus stop improvements 416,000                18,963 69,924 346,076 16.81%
4090994 Radio Upgrade 6,700                    52,406 65,106 (58,406) 971.72%
4090794 TDA Transit Center Improvements 110,000                0 0 110,000 0.00%

40904 TDA BRT 110,000                156,026 156,026 (46,026) 141.84%
409??94 TDA (Transit Capital) 100,000                284,780 319,770 (219,770) 319.77%

4092094 TDA (Major component rehab) 410,000                0 0 410,000 0.00%
4091294 TDA Doolan Tower Upgrade 30,000                  0 0 30,000 0.00%
4091691 SAV BAAQMD 168,194                0 0 168,194 0.00%

46405 CIP Shelters 1,277,410             809,461 1,163,751 113,659 91.10%
4090694 TDA TSP 66,000                  171,815 294,276 (228,276) 445.87%

409xx94 Bus add ons 266,000                0 0 266,000 0.00%
4090294 TDA Atlantis 350,000                417,855 437,116 (87,116) 124.89%

409xx94 TDA Real Time APC 200,000                0 0 200,000 0.00%
409xx91 TVTC TSP 1,140,000             146,334 146,334

4111700 SGR shelters and stops 80,640                  12,124 12,124 68,517 15.03%
4110500 Prop 1B office and facility 200,962                112,510 112,510 88,452 55.99%

411 Prop 1B Transit Center 20,000                  0 0 20,000 0.00%
411 Dublin Parking garage 20,000,000           0 0 20,000,000 0.00%

41306 TSP 100,000                0 110,022 (10,022) 110.02%
41315 FTA farebox 0 0 0 #DIV/0!
41320 FTA Hybrid battery packs 800,000                0 0 800,000 0.00%

FTA Transit Center 440,000                0 0 0.00%

TOTAL REVENUE 26,590,906           2,295,591      3,000,277        22,156,963        11.28%
  

LIVERMORE AMADOR VALLEY TRANSIT AUTHORITY
CAPITAL REVENUE AND EXPENDITURE REPORT (Page 1 of 2)

FOR THE PERIOD ENDING:
June 30, 2021



PERCENT
CURRENT YEAR TO BALANCE BUDGET

ACCOUNT DESCRIPTON BUDGET MONTH DATE AVAILABLE EXPENDED
   

EXPENDITURE DETAILS   

CAPITAL PROGRAM - COST CENTER 07   

5550207 Atlantis Facility 350,000                23,436 368,025 (18,025) 105.15%
5550107 Shop Repairs and replacement 300,962                48,280 244,667 56,295 81.30%
5551607 SAV  168,194                0 9,775 158,419 5.81%
5550407 BRT 168,194                32,462 969,834 (801,640) 576.62%

555xx07 Bus Add ons 266,000                0 208,040 57,960 78.21%
555xx07 Real time APC 200,000                0 0 200,000 0.00%

5550507 Office and Facility Equipment 199,000                7,966 23,776 175,224 11.95%
5550607 TSP upgrade 1,206,000             0 505,870 700,130 41.95%
5550907 Radio upgrade 6,700                    0 96,895 (90,195) 1446.20%
5551007 Transit Center Upgrades and Improvements 570,000                0 49,308 520,692 8.65%
5551207 Doolan Tower upgrade 30,000                  0 0 30,000 0.00%

555xx07 Dublin Parking Garage 20,000,000           0 0 20,000,000 0.00%
5551707 Bus Shelters and Stops 1,774,050             0 424,153 1,349,897 23.91%
5551907 COVID Supplies 21,343                  0 47,286 (25,943) 221.55%
5552007 Major component rehab 1,210,000             9,518 9,518 1,200,482 0.79%

555??07 Transit Capital 100,000                0 43,130 56,870 43.13%
 

TOTAL CAPITAL EXPENDITURES 26,570,443           121,662 3,000,277 23,570,166 11.29%

FUND BALANCE (CAPITAL) 20463.00 2,173,929 0

FUND BALANCE (CAPTIAL & OPERATING) -62,141.00 6,745,863 10,143,036

FOR THE PERIOD ENDING:
June 30, 2021

LIVERMORE AMADOR VALLEY TRANSIT AUTHORITY
CAPITAL REVENUE AND EXPENDITURE REPORT (Page 2 of 2)
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      Local Agency Investment Fund  
      P.O. Box 942809 
      Sacramento, CA 94209-0001 
      (916) 653-3001    

August 17, 2021 

LAIF Home 
PMIA Average Monthly
Yields

Account Number: 80-01-002  

June 2021 Statement

Tran Type Definitions

Account Summary

Total Deposit: 0.00  Beginning Balance: 10,985,041.73

Total Withdrawal: 0.00 Ending Balance: 10,985,041.73

LIVERMORE/AMADOR VALLEY TRANSIT 
AUTHORITY 
GENERAL MANAGER 
1362 RUTAN COURT,  SUITE 100 
LIVERMORE, CA  94550

https://www.treasurer.ca.gov/pmia-laif/laif/index.asp
http://www.treasurer.ca.gov/pmia-laif/historical/avg_mn_ylds.asp
https://laifms.treasurer.ca.gov/Transaction%20Types%20Regular.htm
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SUBJECT: Treasurer’s Report for July 2021 
 
FROM: Tamara Edwards, Director of Finance  
 
DATE: September 13, 2021 
 
 
Action Requested 
Approve the LAVTA Treasurer’s Report for July 2021. 
 
Discussion  
Cash accounts:  
Our petty cash account (101) has a balance of $200, and our ticket sales change account 
(102) continues with a balance of $240 (these two accounts should not change). 
 
General checking account activity (105): 
Beginning balance July 1, 2021          $8,831,086.69 
Payments made          $1,969,095.47  
Deposits made          $3,486,040.44 
Ending balance July 31, 2021        $10,348,031.66 

  
Farebox account activity (106): 
Beginning balance July 1, 2021             $169,215.77 
Deposits made               $22,727.62 
Ending balance July 31, 2021             $191,943.39 

 
LAIF investment account activity (135): 
Beginning balance July 1, 2021     $10,985,041.83 
Q4FY21 Interest             $8,969.34 
Ending balance July 31, 2021     $10,994,011.17 

 
Operating Expenditures Summary:  
As this is the first month of the fiscal year, in order to stay on target for the budget this year 
expenses (at least the ones that occur on a monthly basis) should not be higher than 8.33%. 
The agency is at 8.23% overall.  
 
Operating Revenues Summary: 
While expenses are at 8.23%, revenues are at .2%, which is normal for the start of the year. 
Fortunately, LAVTA has sufficient cash on hand.    
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Recommendation 
The Finance and Administration Committee recommends that the Board of Directors approve 
the July 2021 Treasurer’s Report. 
 
 
 
Attachments: 
 
1. July 2021 Treasurer’s Report 
 
 

Approved:  
  

 



ASSETS:

101 PETTY CASH 200
102 TICKET SALES CHANGE 240
105 CASH - GENERAL CHECKING 10,348,032
106 CASH - FIXED ROUTE ACCOUNT 191,943
107 Clipper Cash 401,932
108 Rail 0
109 BOC 46
120 ACCOUNTS RECEIVABLE 2,299,317
135 INVESTMENTS - LAIF 10,994,923
150 PREPAID EXPENSES 99,661
160 OPEB ASSET 802,201
165 DEFFERED OUTFLOW-Pension Related 588,141
166 DEFFERED OUTFLOW-OPEB 64,410
170 INVESTMENTS  HELD AT CALTIP 0
111 NET PROPERTY COSTS 62,519,430

TOTAL ASSETS 88,310,475

LIABILITIES:

205 ACCOUNTS PAYABLE 383,605
211 PRE-PAID REVENUE 1,595,786

21101 Clipper to be distributed 274,110
22000 FEDERAL INCOME TAXES PAYABLE 34
22010 STATE INCOME TAX (10)
22020 FICA MEDICARE (156)
22050 PERS HEALTH PAYABLE 0
22040 PERS RETIREMENT PAYABLE (330)
22030 SDI TAXES PAYABLE (15)
22070 AMERICAN FIDELITY INSURANCE PAYABLE 638
22090 WORKERS' COMPENSATION PAYABLE 14,581
22100 PERS-457 0
22110 Direct Deposit Clearing 0
23101 Net Pension Liability 1,212,136
23105 Deferred Inflow- OPEB Related 203,209
23104 Deferred Inflow- Pension Related 81,681
23103 INSURANCE CLAIMS PAYABLE 34,527
23102 UNEMPLOYMENT RESERVE 8,300

TOTAL LIABILITIES 3,808,098

FUND BALANCE:

301 FUND RESERVE (7,645,534)
304 GRANTS, DONATIONS, PAID-IN CAPITAL 72,786,495

30401 SALE OF BUSES & EQUIPMENT 84,491
FUND BALANCE 19,276,926

TOTAL FUND BALANCE 84,502,377

TOTAL LIABILITIES & FUND BALANCE 88,310,475

LIVERMORE AMADOR VALLEY TRANSIT AUTHORITY
BALANCE SHEET

FOR THE PERIOD ENDING:
July 30, 2021

Attachment 1



PERCENT
CURRENT  YEAR TO  BALANCE BUDGET

ACCOUNT DESCRIPTION BUDGET MONTH DATE AVAILABLE EXPENDED

  

4010100 Fixed Route Passenger Fares 786,428 0 25,085 761,343          3.2%

4020000 Business Park Revenues 200,376                     0 0 200,376          0.0%

4020500 Special Contract Fares 462,065 0 0 462,065          0.0%

4020500 Special Contract Fares - Paratransit 30,000                       0 0 30,000            0.0%

4010200 Paratransit Passenger Fares 187,500                     0 3,641 183,859          1.9%

4060100 Concessions 20,820                       0 0 20,820            0.0%

4060300 Advertising Revenue 42,000                       0 0 42,000            0.0%

4070400 Miscellaneous Revenue-Interest 25,000                       0 0 25,000            0.0%

4070300 Non tranpsortation revenue 133,147 0 7,168 125,979          5.4%

4090100 Local Transportation revenue 245,000                     0 0 245,000          0.0%

4099100 TDA Article 4.0 - Fixed Route 11,282,017                0 0 11,282,017     0.0%

4099500 TDA Article 4.0-BART 104,953                     0 0 104,953          0.0%

4099200 TDA Article 4.5 - Paratransit 159,119                     0 0 159,119          0.0%

4099600 Bridge Toll- RM2, RM1 409,489                     0 0 409,489          0.0%

4110100 STA  Funds-Partransit 87,852                       0 0 87,852            0.0%

4110500 STA Funds- Fixed Route BART 661,131                     0 0 661,131          0.0%

4110100 STA  Funds-pop 1,180,335                  0 0 1,180,335       0.0%

4110100 STA Funds- rev 712,236                     0 0 712,236          0.0%

4110100 STA Funds- Lifeline 33,815                       0 0 33,815            0.0%

4110100 Caltrans -                             0 0 -                  #DIV/0!

4130000 FTA Section 1,636,697                  0 0 1,636,697       100.0%

4130000 FTA Section 5307 ADA Paratransit 422,316                     0 0 422,316          0.0%

4130000 FTA TPI 88,000                       0 0 88,000            100.0%

4640500 Measure B Gap 0 0 -                  100.0%

4640500 Measure B Express Bus -                             0 0 -                  100.0%

4640100 Measure B Paratransit Funds-Fixed Route 764,547                     0 0 764,547          0.0%

4640100 Measure B Paratransit Funds-Paratransit 139,703                     0 0 139,703          0.0%

4640200 Measure BB Paratransit Funds-Fixed Route 926,640                     0 0 926,640          0.0%

4640200 Measure BB Paratransit Funds-Paratransit 460,317                     0 0 460,317          0.0%

RAIL 0 0 0

TOTAL REVENUE 21,201,503 0 35,895 21,165,608     0.2%

LIVERMORE AMADOR VALLEY TRANSIT AUTHORITY
REVENUE  REPORT

FOR THE PERIOD ENDING:
July 30, 2021



PERCENT
CURRENT YEAR TO BALANCE BUDGET 

BUDGET MONTH DATE AVAILABLE EXPENDED

501 02 Salaries and Wages $1,844,031 $0 $197,853 $1,646,178 10.73%

502 00 Personnel Benefits $1,049,873 $0 $200,144 $849,729 19.06%

503 00 Professional Services $817,550 $0 $47,642 $769,908 5.83%

503 05 Non-Vehicle Maintenance $912,131 $0 $17,830 $894,301 1.95%

503 99 Communications $9,500 $0 ($9) $9,509 -0.09%

504 01 Fuel and Lubricants $1,386,600 $0 $40,554 $1,346,046 2.92%

504 03 Non contracted vehicle maintenance $3,000 $0 $0 $3,000 0.00%

504 99 Office/Operating Supplies $61,600 $0 $441 $61,159 0.72%

504 99 Printing $139,000 $0 $617 $138,383 0.44%

505 00 Utilities $263,086 $0 $40,515 $222,571 15.40%

506 00 Insurance $666,095 $0 $432,981 $233,114 65.00%

507 99 Taxes and Fees $91,440 $0 $4,173 $87,267 4.56%

508 01 Purchased Transportation Fixed Route $11,207,472 $0 $756,212 $10,451,260 6.75%

2-508 02 Purchased Transportation Paratransit $1,990,623 $0 ($30) $1,990,653 0.00%

508 03 Purchased Transportation WOD $60,000 $0 $0 $60,000 0.00%

508 03 Purchased Transportation SAV $300,000 $0 $0 $300,000 0.00%

509 00 Miscellaneous $192,503 $0 $4,347 $188,156 2.26%

509 02 Professional Development $87,000 $0 $931 $86,069 1.07%

509 08 Advertising $120,000 $0 $0 $120,000 0.00%

$21,201,504 $0 $1,744,202 $19,457,302 8.23%

LIVERMORE AMADOR VALLEY TRANSIT AUTHORITY
OPERATING EXPENDITURES
FOR THE PERIOD ENDING:

TOTAL

July 30, 2021



PERCENT
CURRENT YEAR TO BALANCE BUDGET

ACCOUNT DESCRIPTON BUDGET MONTH DATE AVAILABLE EXPENDED

REVENUE DETAILS  

4090594 TDA (office and facility equip) 300,000                0 0 300,000 0.00%
4090194 TDA Shop repairs and replacement 41,900                  0 0 41,900 0.00%
4091794 Bus stop improvements 0 0 0 #DIV/0!
4090994 Radio Upgrade 0 0 0 #DIV/0!
4090794 TDA Transit Center Improvements 110,000                0 0 110,000 0.00%

409??94 TDA (Transit Capital) 100,000                0 0 100,000 0.00%
4092094 TDA (Major component rehab) 756,420                0 0 756,420 0.00%
4091294 TDA Doolan Tower Upgrade 124,000                0 0 124,000 0.00%
4091194 TDA bus stops 857,143                0 0 857,143 0.00%
4090994 TDA buses 2,893,859             0 0 2,893,859 0.00%
4090294 TDA Atlantis 902,000                0 0 902,000 0.00%

409xx TDA SAV 300,000                0 0 300,000 0.00%
46405 CIP Shelters 0 0 0 #DIV/0!

4090694 TDA TSP 0 0 0 #DIV/0!
4091196 RM2 bus stops 2,300,000             0 0 2,300,000 0.00%
4090294 TDA Atlantis 0 0 0 #DIV/0!

409xx94 TDA Real Time APC 0 0 0 #DIV/0!
409xx91 TVTC TSP 0

4111700 SGR shelters and stops 50,000                  0 0 50,000 0.00%
4110500 Prop 1B office and facility 100,962                0 0 100,962 0.00%

41120 SGR battery packs 37,845                  0 0 37,845 0.00%
411 Prop 1B Transit Center 20,000                  0 0 20,000 0.00%

411xx Dublin Parking garage 20,000,000           0 0 20,000,000 0.00%
41306 TSP 0 0 0 #DIV/0!
41309 FTA buses 11,575,437           0 0 11,575,437 0.00%
41311 FTA bus stops 2,000,000             
41320 FTA Hybrid battery packs 206,000                0 0 206,000 0.00%
41310 FTA Transit Center 440,000                0 0.00%

TOTAL REVENUE 43,115,566           -                 -                   40,675,566        0.00%
  

LIVERMORE AMADOR VALLEY TRANSIT AUTHORITY
CAPITAL REVENUE AND EXPENDITURE REPORT (Page 1 of 2)

FOR THE PERIOD ENDING:
July 30, 2021



PERCENT
CURRENT YEAR TO BALANCE BUDGET

ACCOUNT DESCRIPTON BUDGET MONTH DATE AVAILABLE EXPENDED
   

EXPENDITURE DETAILS   

CAPITAL PROGRAM - COST CENTER 07   

5550207 Atlantis Facility 902,000                0 0 902,000 0.00%
5550107 Shop Repairs and replacement 41,900                  0 0 41,900 0.00%
5551607 SAV  300,000                0 0 300,000 0.00%
5550407 BRT 4,300,000             0 0 4,300,000 0.00%
5552307 Buses 14,469,296           0 0 14,469,296 0.00%
5550507 Office and Facility Equipment 400,962                0 1,250 399,712 0.31%
5551007 Transit Center Upgrades and Improvements 570,000                0 0 570,000 0.00%
5551207 Doolan Tower upgrade 124,000                0 0 124,000 0.00%

555xx07 Dublin Parking Garage 20,000,000           0 0 20,000,000 0.00%
5551707 Bus Shelters and Stops 907,143                0 0 907,143 0.00%
5552007 Major component rehab 1,000,265             0 0 1,000,265 0.00%

555??07 Transit Capital 100,000                0 0 100,000 0.00%
 

TOTAL CAPITAL EXPENDITURES 43,115,566           0 1,250 43,114,316 0.00%

FUND BALANCE (CAPITAL) 0.00 0 (1,250)

FUND BALANCE (CAPTIAL & OPERATING) -1.00 0 (1,738,556)

FOR THE PERIOD ENDING:
July 30, 2021

LIVERMORE AMADOR VALLEY TRANSIT AUTHORITY
CAPITAL REVENUE AND EXPENDITURE REPORT (Page 2 of 2)
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      Local Agency Investment Fund  
      P.O. Box 942809 
      Sacramento, CA 94209-0001 
      (916) 653-3001    

August 02, 2021 

LAIF Home 
PMIA Average Monthly
Yields

Account Number: 80-01-002  

July 2021 Statement

Tran Type Definitions

Effective
Date

Transaction
Date

Tran
Type Confirm

Number

Web
Confirm
Number Authorized Caller Amount

7/15/2021 7/14/2021 QRD 1680007 N/A SYSTEM 8,969.34

Account Summary

Total Deposit: 8,969.34  Beginning Balance: 10,985,041.73

Total Withdrawal: 0.00 Ending Balance: 10,994,011.07

LIVERMORE/AMADOR VALLEY TRANSIT 
AUTHORITY 
GENERAL MANAGER 
1362 RUTAN COURT,  SUITE 100 
LIVERMORE, CA  94550

https://www.treasurer.ca.gov/pmia-laif/laif/index.asp
http://www.treasurer.ca.gov/pmia-laif/historical/avg_mn_ylds.asp
https://laifms.treasurer.ca.gov/Transaction%20Types%20Regular.htm
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SUBJECT: DBE Policy Revision 
 
FROM: Tamara Edwards, Finance and Grants Manager 
 
DATE: September 13, 2021 
 
 
Action Requested 
Approve Resolution 28-2021 which revises LAVTA’s DBE policy. 
 
Background 
In February 2012 the LAVTA Board approved a change to the DBE policy to include a new 
requirement and submitted it to the FTA for review and approval. In February 2014 the FTA 
sent the policy back for an additional revision which was completed, and the policy was 
resubmitted. In June 2019 the FTA issued a concurrence letter for the DBE policy.   
 
Discussion 
Recently LAVTA went through an FTA triennial review that looked at 21 different topics, in 
detail (more information will be provide on this at a later meeting). During that review it was 
discovered that the policy submitted in 2014, had not been signed by the Executive Director, 
although the resolution attached to it had been.  Additionally, am element needed to be added 
regarding LAVTA’s commitment to analyze and shortfalls when DBE goals are not met, and 
commit to provide the FTA with Transit Vehicle Manufacturer purchase information when 
an award is made for bus purchases.  
 
Recommendation 
The Finance & Administration Committee recommends that the Board of Directors approve 
Resolution 28-2021 revising LAVTA’s DBE policy. 
 
Attachments: 
 
1.  Resolution 28-2021 
2.  DBE Policy 
 
 
 

Approved:  
 
 



  Attachment 1 

RESOLUTION NO.  28-2021 
 

A RESOLUTION OF THE BOARD OF DIRECTORS OF THE LIVERMORE AMADOR 
VALLEY TRANSIT AUTHORITY ADOPTING CHANGES TO THE LAVTA 

DISADVANTAGED BUSINES ENTERPRISE PROGRAM 
 
WHEREAS, the U.S. Department of Transportation and the Federal Transit Administration have 
periodically changed and updated rules and regulations with regard to Participation by 
Disadvantaged Business Enterprises (DBE) in Department of Transportation Programs; and 
 
WHEREAS, the Livermore Amador Valley Transit Authority has prepared a Disadvantaged 
Business Program in compliance with 49 CFR Part 26, the Department of Transportation 
Disadvantaged Business Enterprise Rule; and 
 
WHEREAS, the Livermore Amador Valley Transit Authority has added clarification to 49 CFR 
part 26.47 in regard to committing to completing a “shortfall analysis” when the DBE goal is not 
met including corrective actions.  
 
WHEREAS, the Livermore Amador Valley Transit Authority has added clarification to 49 CFR 
part 26.49 adding a statement of LAVTA’s commitment to send FTA Transit Vehicle purchase 
information within 30 days of making an award.   
 
 
NOW, THEREFORE, BE IT RESOLVED BY THE BOARD OF DIRECTORS THAT 
THE DISADVANTAGED BUSINESS ENTERPRISE PROGRAM FOR THE 
LIVERMORE AMADOR VALLEY TRANSIT AUTHORITY IS HEREBY ADOPTED. 
 
PASSED AND ADOPTED this 13th day of September 2021. 
 
 
_____________________________________________ 
Karla Brown, Chair 
 
 
ATTEST: 
 
 
____________________________________________ 
Michael Tree, Executive Director 



Attachment 2
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SUBJECT: Consideration and approval of the establishment of a California Employers’ 
Pension prefunding trust account with CalPERS 

FROM: Tamara Edwards, Finance and Grants Manager 

DATE: September 13, 2021 

Action Requested 
The Finance and Administration Committee recommends that the Board of Directors 
Approve Resolution 29-2021 establishing a California Employers’ Pension Prefunding Trust 
(CEPPT) Account with CalPERS for the purpose of prefunding LAVTA’s required pension 
contributions and authorize an initial payment of $100,000 to open the trust account and to 
select CEPPT asset allocation strategy 2. Additionally, the Finance and Administration 
Committee recommends that the Board authorize the Executive Director to execute the 
required documentation for participation in the CEPPT. 

Background 
In September of 2018, the California State Legislature passed Senate Bill 1413 (SB 1413) 
which created the California Employers’ Pension Prefunding Trust (CEPPT). The CEPPT is 
a special irrevocable trust fund, that allows State and local public agencies that provide a 
defined benefit pension plan to their employees to prefund the pension contributions. A 
defined benefit plan is prefunded when it is a trust fund for the purpose of investing employer 
assets toward future required pension contributions. Required pension contributions include 
any pension liabilities, ongoing payroll contributions and administrative costs.   

Discussion 
Under SB 1413, CalPERS has implemented a new CEPPT trust fund that allows public 
employers to prefund their future pension costs. The new program provides the state and 
public agencies and additional investment vehicle to accumulate assets over time to help 
manager long-term costs. Establishing a CEPPT trust fund provides an opportunity for 
LAVTA to address its pension costs and liabilities.  

Some of the benefits of the CalPERS CEPPT Trust are: 
• Assets in the trust can be used to manage growing pension liabilities, including future

normal costs an Unfunded Accrued Liability (UAL) payments.
• Contributions to the trust from both a funding and a timing perspective, are controlled

by LAVTA and are voluntary.
• Promotes fiscal responsibility and accountability for LAVTA to deal with long term

pension liabilities and costs.
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• LAVTA can select an asset allocation strategy that matches its tolerance for risk, 
given the investment time horizon. 

• Assets can be used to stabilize rates to offset unexpected contribution rate increases 
or be used as a rainy-day fund when revenues are impaired based on economic or 
other conditions. 

• The trust is used to reimburse LAVTA for CalPERS pension contributions or for 
making direct payments to CalPERS pension. 

• Provides effective cost management, low administrative fees, investment 
management, GASB compliant financial reporting, streamlined transfers, and an 
established working relationship with CalPERS.  
 

Recommendation 
The Finance &Administration Committee recommends that the Board approve Resolution 
29-2021 establishing a California Employers’ Pension Prefunding Trust (CEPPT) Account 
with CalPERS for the purpose of refunding LAVTA’s required pension contributions and 
authorize an initial payment of $100,000 to open the trust account and select CEPPT asset 
allocation strategy 2. Additionally, the Finance and Administration Committee recommends 
that the Board authorize the Executive Director to execute the required documentation for 
participation in the CEPPT. 
 
 
Attachments: 
 
1.  Resolution 29-2021 
2.  Annual Valuation Report as of June 30,2020 for the Misc. Plan of the LAVTA 
3.  Annual Valuation Report as of June 30,2020 for the PEPRA Misc. plan of the LAVTA 
4.  CEPPT Certification of Funding Policy 
5.  CEPPT Participation Agreement 
6.  CEPPT Delegation of Authority 
 
 
 

Approved:  
 
 
 
 



Attachment 1 

RESOLUTION NO. 29-2021 
 

A RESOLUTION OF THE BOARD OF DIRECTORS OF THE 
LIVERMORE AMADOR VALLEY TRANSIT AUTHORITY 

AUTHORIZING THE EXECUTIVE DIRECTOR TO ESTABLISH A 
CALIFORNIA EMPLOYERS’ PENSION PREFUDING TRUST (CEPPT) 
ACCOUNT WITH CALPERS AND DELEGATION OF AUTHORITY TO 

REQUEST DISBURSEMENTS FROM CALPERS CEPPT PREFUNDING PLAN 
 

 
 WHEREAS, LAVTA has determined it to be in its best interest to set aside funds 
for the pre-funding of it CalPERS pension obligation, to be held in trust for the exclusive 
purpose of making future contributions of the LAVTA’s required pension contributions 
and any employer contributions in excess of required contributions; and  
 
 WHEREAS, LAVTA desires to participate in the California Employers Pension 
Prefunding Trust (CEPPT) by signing the CEPPT Participation Agreement; and 
 
 WHEREAS, the Board of Directors delegates the Executive Director and 
Director of Finance to request, on behalf of LAVTA, disbursements from the Pension 
Prefunding Trust and to certify as to the purpose for which the disbursed funds will be 
used.  
   
 NOW, THEREFORE, BE IT RESOLVED by the Board of Directors of the 
Livermore Amador Valley Transit Authority: 

1. Approves the establishment of an Internal Revenue Cos S115 Irrevocable Trust 
through California Employers’ Pension Prefunding Trust (CEPPT); and 

2. Authorizes and directs the Executive Director to execute any and all required 
documentation, including CEPPT Participation Agreement, CEPPT Delegation of 
Authority to Request Disbursements; CEPPT Certification of Funding Policy; and 
any other required documentation.  

 
 
PASSED AND ADOPTED this 13th day of September 2021. 
 
 
 
    BY______________________________________ 
            Karla Brown, Chair 
 
 
    ATTEST_________________________________ 
            Michael Tree, Executive Director 
 



California Public Employees’ Retirement System 
Actuarial Office 
400 Q Street, Sacramento, CA 95811 | Phone: (916) 795-3000 | Fax: (916) 795-2744 
888 CalPERS (or 888-225-7377) | TTY: (877) 249-7442 | www.calpers.ca.gov 

July 2021 

Miscellaneous Plan of the Livermore/Amador Valley Transit Authority 
(CalPERS ID: 5624616425) 
Annual Valuation Report as of June 30, 2020 

Dear Employer, 

Attached to this letter, you will find the June 30, 2020 actuarial valuation report of your CalPERS pension plan. 
Provided in this report is the determination of the minimum required employer contributions for fiscal 
year 2022-23. In addition, the report contains important information regarding the current financial status of the 

plan as well as projections and risk measures to aid in planning for the future. 

Because this plan is in a risk pool, the following valuation report has been separated into two sections: 

• Section 1 contains specific information for the plan including the development of the current and projected
employer contributions, and

• Section 2 contains the Risk Pool Actuarial Valuation appropriate to the plan as of June 30, 2020.

Section 2 can be found on the CalPERS website (calpers.ca.gov). From the home page, go to “Forms & Publications” 
and select “View All”. In the search box, enter “Risk Pool” and from the results list download the Miscellaneous Risk 
Pool Actuarial Valuation Report for June 30, 2020. 

Your June 30, 2020 actuarial valuation report contains important actuarial information about your pension plan at 
CalPERS. Your assigned CalPERS staff actuary, whose signature appears in the Actuarial Certification section on page 
1, is available to discuss the report with you. 

Actuarial valuations are based on assumptions regarding future plan experience including investment return and payroll 
growth, eligibility for the types of benefits provided, and longevity among retirees. The CalPERS Board of Administration 
adopts these assumptions after considering the advice of CalPERS actuarial and investment teams and other 
professionals. Each actuarial valuation reflects all prior differences between actual and assumed experience and adjusts 
the contribution rates as needed. This valuation is based on an investment return assumption of 7.0% which was 
adopted by the board in December 2016. Other assumptions used in this report are those recommended in the CalPERS 
Experience Study and Review of Actuarial Assumptions report from December 2017. 

Required Contribution 

The exhibit below displays the minimum employer contributions for fiscal year 2022-23 along with estimates of the 
required contributions for fiscal year 2023-24. Member contributions other than cost sharing (whether paid by the 
employer or the employee) are in addition to the results shown below. The employer contributions in this report 
do not reflect any cost sharing arrangements you may have with your employees. 

Fiscal Year 
Employer Normal 

Cost Rate 
Employer Amortization of 
Unfunded Accrued Liability 

2022-23 10.87% $113,208 

Projected Results 

2023-24 10.9% $123,000 

Attachment 2
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The actual investment return for fiscal year 2020-21 was not known at the time this report was prepared. The 
projections above assume the investment return for that year would be 7.00%. To the extent the actual 
investment return for fiscal year 2020-21 differs from 7.00%, the actual contribution requirements for 
fiscal year 2023-24 will differ from those shown above.  For additional details regarding the assumptions and 
methods used for these projections please refer to the “Projected Employer Contributions” in the “Highlights and 
Executive Summary” section. This section also contains projected required contributions through fiscal year 2027-28. 

Changes from Previous Year’s Valuation 

There are no significant changes in actuarial assumptions or policies in your 2020 actuarial valuation. Your annual 
valuation report is an important tool for monitoring the health of your CalPERS pension plan. Your report contains 
useful information about future required contributions and ways to control your plan’s funding progress. In addition to 
your annual actuarial report my office has developed tools for employers to plan, project and protect the retirement 
benefits of your employees. Pension Outlook is a tool to help plan and budget pension costs into the future with easy 

to understand results and charts. 

You will be able to view the projected funded status and required employer contributions for pension plans in 
different potential scenarios for up to 30 years into the future — which will make budgeting more predictable. While 
Pension Outlook can't predict the future, it can provide valuable planning information based on a variety of future 
scenarios that you select.  

Pension Outlook can help you answer specific questions about your plans, including: 

• When is my plan’s funded status expected to increase?   

• What happens to my required contributions in a down market?   

• How does the discount rate assumption affect my contributions?    

• What is the impact of making an additional discretionary payment to my plan? 

To get started, visit our Pension Outlook page at www.calpers.ca.gov/page/employers/actuarial-resources/pension-

outlook-overview and take the steps to register online. 
 
CalPERS will be completing an Asset Liability Management (ALM) review process in November 2021 that will review the 
capital market assumptions and the strategic asset allocation and ascertain whether a change in the discount rate and 
other economic assumptions is warranted. In addition, the Actuarial Office will be completing its Experience Study to 
review the demographic experience within the pension system and make recommendations to modify future 
assumptions where appropriate.  
 
Furthermore, this valuation does not reflect any impacts from the COVID-19 pandemic on your pension plan. The 
impact of COVID-19 on retirement plans is not yet known and CalPERS actuaries will continue to monitor the effects 
and where necessary make future adjustments to actuarial assumptions.  
 
Further descriptions of general changes are included in the “Highlights and Executive Summary” section and in Appendix 
A of the Section 2 report, “Actuarial Methods and Assumptions.” 
 

Questions 
 
We understand that you might have questions about these results, and your assigned CalPERS actuary whose signature 
is on the valuation report is available to discuss. If you have other questions, you may call the Customer Contact Center 
at (888)-CalPERS or (888-225-7377). 
 
 
Sincerely, 

 
SCOTT TERANDO, ASA, EA, MAAA, FCA, CFA 
Chief Actuary
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Actuarial Certification 
 
Section 1 of this report is based on the member and financial data contained in our records as of June 30, 2020 
which was provided by your agency and the benefit provisions under your contract with CalPERS. Section 2 of 
this report is based on the member and financial data as of June 30, 2020 provided by employers participating 
in the Miscellaneous Risk Pool to which the plan belongs and benefit provisions under the CalPERS contracts for 
those agencies. 

As set forth in Section 2 of this report, the pool actuaries have certified that, in their opinion, the valuation of the 
risk pool containing your Miscellaneous Plan has been performed in accordance with generally accepted actuarial 
principles consistent with standards of practice prescribed by the Actuarial Standards Board, and that the 
assumptions and methods are internally consistent and reasonable for the risk pool as of the date of this valuation 
and as prescribed by the CalPERS Board of Administration according to provisions set forth in the California Public 
Employees’ Retirement Law. 

Having relied upon the information set forth in Section 2 of this report and based on the census and benefit 
provision information for the plan, it is my opinion as the plan actuary that the Unfunded Accrued Liability 
amortization bases as of June 30, 2020 and employer contribution as of July 1, 2022 have been properly and 
accurately determined in accordance with the principles and standards stated above. 

The undersigned is an actuary who satisfies the Qualification Standards for Actuaries Issuing Statements of 
Actuarial Opinion in the United States with regard to pensions. 

 
 

 

 
EDDIE W. LEE, ASA, EA, FCA, MAAA 
Senior Pension Actuary, CalPERS  
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Introduction 

This report presents the results of the June 30, 2020 actuarial valuation of the Miscellaneous Plan of the 
Livermore/Amador Valley Transit Authority of the California Public Employees’ Retirement System (CalPERS). 
This actuarial valuation sets the required employer contributions for fiscal year 2022-23. 

Purpose of Section 1 

This Section 1 report for the Miscellaneous Plan of the Livermore/Amador Valley Transit Authority of CalPERS 
was prepared by the plan actuary in order to: 

• Set forth the assets and accrued liabilities of this plan as of June 30, 2020; 
• Determine the minimum required employer contribution for this plan for the fiscal year July 1, 2022 

through June 30, 2023; and 

• Provide actuarial information as of June 30, 2020 to the CalPERS Board of Administration and other 
interested parties. 

The pension funding information presented in this report should not be used in financial reports subject to 
Governmental Accounting Standards Board (GASB) Statement No. 68 for a Cost Sharing Employer Defined 
Benefit Pension Plan. A separate accounting valuation report for such purposes is available on the CalPERS 
website. 

The measurements shown in this actuarial valuation may not be applicable for other purposes. The employer 
should contact their actuary before disseminating any portion of this report for any reason that is not explicitly 
described above. 

Future actuarial measurements may differ significantly from the current measurements presented in this report 
due to such factors as the following: plan experience differing from that anticipated by the economic or 
demographic assumptions; changes in economic or demographic assumptions; changes in actuarial policies; and 
changes in plan provisions or applicable law. 

Assessment and Disclosure of Risk 
 
This report includes the following risk disclosures consistent with the recommendations of Actuarial Standards 
of Practice No. 51 and recommended by the California Actuarial Advisory Panel (CAAP) in the Model Disclosure 
Elements document: 
 

• A “Scenario Test,” projecting future results under different investment income returns. 

• A “Sensitivity Analysis,” showing the impact on current valuation results using alternative discount rates 
of 6.0% and 8.0%.  

• A “Sensitivity Analysis,” showing the impact on current valuation results assuming rates of mortality 
are 10% lower or 10% higher than our current post- retirement mortality assumptions adopted in 
2017. 

• Pension Plan maturity measures quantifying the risks the employer bears. 
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Required Employer Contributions 

    Fiscal Year 

Required Employer Contributions  
 

 2022-23 

Employer Normal Cost Rate    10.87% 

Plus     

Required Payment on Amortization Bases1    $113,208 

  Paid either as     

1) Monthly Payment    $9,434.00 

  Or     

2) Annual Prepayment Option*    $109,442 

The total minimum required employer contribution is the sum of the Plan’s Employer Normal Cost Rate 
(expressed as a percentage of payroll and paid as payroll is reported) plus the Employer Unfunded Accrued 
Liability (UAL) Contribution Amount (billed monthly (1) or prepaid annually (2) in dollars). 

* Only the UAL portion of the employer contribution can be prepaid (which must be received in full no 
later than July 31). 

 
 Fiscal Year Fiscal Year 

  2021-22  2022-23 

Development of Normal Cost as a Percentage of Payroll     

Base Total Normal Cost for Formula  17.25%  17.24% 

Surcharge for Class 1 Benefits2     

   a) FAC 1  0.54%  0.55% 

Phase out of Normal Cost Difference3  0.00%  0.00% 

Plan’s Total Normal Cost  17.79%  17.79% 

Formula's Expected Employee Contribution Rate   6.91%  6.92% 

Employer Normal Cost Rate  10.88%  10.87% 
 
 

1 The required payment on amortization bases does not take into account any additional discretionary payment made after 

April 30, 2021. 

2 Section 2 of this report contains a list of Class 1 benefits and corresponding surcharges for each benefit. 

3 The normal cost change is phased out over a five-year period in accordance with the CalPERS contribution allocation policy. 
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Additional Discretionary Employer Contributions 
 
The minimum required employer contribution towards the Unfunded Accrued Liability (UAL) for this rate plan 
for the 2022-23 fiscal year is $113,208. CalPERS allows employers to make additional discretionary payments 
(ADPs) at any time and in any amount. These optional payments serve to reduce the UAL and future required 
contributions and can result in significant long-term savings. Employers can also use ADPs to stabilize annual 
contributions as a fixed dollar amount, percent of payroll or percent of revenue.  
 
Provided below are select ADP options for consideration. Making such an ADP during fiscal year 2022-23 does 
not require an ADP be made in any future year, nor does it change the remaining amortization period of any 
portion of unfunded liability. For information on permanent changes to amortization periods, see the 
“Amortization Schedule and Alternatives” section of the report. 
 
If you are considering making an ADP, please contact your actuary for additional information.  
 
Minimum Required Employer Contribution for Fiscal Year 2022-23 
 

Estimated 
Normal Cost 

Minimum UAL 
Payment 

ADP Total UAL 
Contribution 

Estimated Total 
Contribution 

$64,895 $113,208 $0 $113,208 $178,103 

 
 
   
Alternative Fiscal Year 2022-23 Employer Contributions for Greater UAL Reduction 
 

Funding 
Target 

Estimated 
Normal Cost 

Minimum UAL 
Payment 

ADP1 Total UAL 
Contribution 

Estimated Total 
Contribution 

20 years $64,895 $113,208 $21,789 $134,997 $199,892 

15 years $64,895 $113,208 $43,815 $157,023 $221,918 

10 years $64,895 $113,208 $90,414 $203,622 $268,517 

5 years $64,895 $113,208 $235,594 $348,802 $413,697 

 

1 The ADP amounts are assumed to be made in the middle of the fiscal year. A payment made earlier or later in the fiscal 
year would have to be less or more than the amount shown to have the same effect on the UAL amortization. 

 
Note that the calculations above are based on the projected Unfunded Accrued Liability as of June 30, 2022 as 
determined in the June 30, 2020 actuarial valuation. New unfunded liabilities can emerge in future years due to 
assumption or method changes, changes in plan provisions and actuarial experience different than assumed. 
Making an ADP illustrated above for the indicated number of years will not result in a plan that is exactly 100% 
funded in the indicated number of years. Valuation results will vary from one year to the next and can diverge 
significantly from projections over a period of several years.  
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Plan’s Funded Status 

June 30, 2019 June 30, 2020 

1. Present Value of Projected Benefits (PVB)  $6,502,523  $6,790,870 

2. Entry Age Accrued Liability (AL)  5,702,119  5,986,230 

3. Plan’s Market Value of Assets (MVA)  4,397,903  4,530,569 

4. Unfunded Accrued Liability (UAL) [(2) - (3)]  1,304,216  1,455,661 

5. Funded Ratio [(3) / (2)]  77.1%  75.7% 

This measure of funded status is an assessment of the need for future employer contributions based on the 
selected actuarial cost method used to fund the plan. The UAL is the present value of future employer 
contributions for service that has already been earned and is in addition to future normal cost contributions for 
active members. For a measure of funded status that is appropriate for assessing the sufficiency of plan assets 

to cover estimated termination liabilities, please see “Hypothetical Termination Liability” in the “Risk Analysis” 
section. 

Projected Employer Contributions 

The table below shows the required and projected employer contributions (before cost sharing) for the next six 
fiscal years. The projection assumes that all actuarial assumptions will be realized and that no further changes 
to assumptions, contributions, benefits, or funding will occur during the projection period. Actual contribution 
rates during this projection period could be significantly higher or lower than the projection shown below. 

 
Required 

Contribution 
Projected Future Employer Contributions 

(Assumes 7.00% Return for Fiscal Year 2020-21) 

Fiscal Year 2022-23 2023-24 2024-25 2025-26 2026-27 2027-28 

 Rate Plan 1507 Results 

Normal Cost % 10.87% 10.9% 10.9% 10.9% 10.9% 10.9% 

UAL Payment $113,208 $123,000 $133,000 $140,000 $146,000 $149,000 

For some sources of UAL, the change in UAL is amortized using a 5-year ramp up. For more information, please 
see “Amortization of the Unfunded Actuarial Accrued Liability” under “Actuarial Methods” in Appendix A of the 
Section 2 Report. This method phases in the impact of the change in UAL over a 5-year period in order to reduce 
employer cost volatility from year to year. As a result of this methodology, dramatic changes in the required 
employer contributions in any one year are less likely. However, required contributions can change gradually 
and significantly over the next five years. In years when there is a large increase in UAL, the relatively small 
amortization payments during the ramp up period could result in a funded ratio that is projected to decrease 
initially while the contribution impact of the increase in the UAL is phased in. 
 
For projected contributions under alternate investment return scenarios, please see the “Future Investment 

Return Scenarios” in the “Risk Analysis” section. 

Our online pension plan modeling and projection tool, Pension Outlook, is available in the Employers section of 
the CalPERS website. Pension Outlook is a tool to help plan and budget pension costs into the future with results 
and charts that are easy to understand. 
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Other Pooled Miscellaneous Risk Pool Rate Plans 

 
All of the results presented in this Section 1 report, except those shown below, correspond to rate plan 1507. 
In many cases, employers have additional rate plans within the same risk pool. For cost analysis and budgeting 
it is useful to consider contributions for these rate plans as a whole rather than individually. The estimated 
contribution amounts and rates for all of the employer’s rate plans in the Miscellaneous Risk Pool are shown 
below and assume that the payroll for each rate plan will grow according to the overall payroll growth assumption 
of 2.75% per year for three years. 

 
 Fiscal Year Fiscal Year 

  2021-22  2022-23 
     

Estimated Combined Employer Contributions for all Pooled Miscellaneous Rate Plans 

Projected Payroll for the Contribution Year  $1,374,626   $1,549,227  

Estimated Employer Normal Cost  $123,076  $136,026 

Required Payment on Amortization Bases  $100,114  $117,750 

Estimated Total Employer Contributions  $223,190  $253,776 

Estimated Total Employer Contribution Rate (illustrative only)  16.24%  16.38% 
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Cost 
 
Actuarial Determination of Pension Plan Cost  
 
 
Contributions to fund the pension plan are comprised of two components: 
 

• Normal Cost, expressed as a percentage of total active payroll 
• Amortization of the Unfunded Accrued Liability (UAL), expressed as a dollar amount 

 
For fiscal years prior to 2016-17, the Amortization of UAL component was expressed as a percentage of total 
active payroll. Starting with fiscal year 2016-17, the Amortization of UAL component was expressed as a dollar 
amount and invoiced on a monthly basis. There continues to be an option to prepay this amount during July of 
each fiscal year. 
 
The Normal Cost component is expressed as a percentage of active payroll with employer and employee 
contributions payable as part of the regular payroll reporting process. 
 
The determination of both components requires complex actuarial calculations. The calculations are based on a 
set of actuarial assumptions which can be divided into two categories: 
 

• Demographic assumptions (e.g., mortality rates, retirement rates, employment termination rates, 

disability rates) 

• Economic assumptions (e.g., future investment earnings, inflation, salary growth rates) 

 
These assumptions reflect CalPERS’ best estimate of future experience of the plan and are long term in nature. 
We recognize that all assumptions will not be realized in any given year. For example, the investment earnings 
at CalPERS have averaged 5.5% over the 20 years ending June 30, 2020, yet individual fiscal year returns have 
ranged from -23.6% to +20.7%. In addition, CalPERS reviews all actuarial assumptions by conducting in-depth 
experience studies every four years, with the most recent experience study completed in 2017. 
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Changes Since the Prior Year’s Valuation 

Benefits 
 
The standard actuarial practice at CalPERS is to recognize mandated legislative benefit changes in the first 
annual valuation following the effective date of the legislation. Voluntary benefit changes by plan amendment 
are generally included in the first valuation that is prepared after the amendment becomes effective, even if the 
valuation date is prior to the effective date of the amendment. 
 
This valuation generally reflects plan changes by amendments effective before the date of the report. Please 
refer to the “Plan’s Major Benefit Options” and Appendix B of the Section 2 Report for a summary of the plan 
provisions used in this valuation. 
 
Actuarial Methods and Assumptions 
 
The are no significant changes to the actuarial methods or assumptions for the 2020 actuarial valuation. 

Subsequent Events 

The contribution requirements determined in this actuarial valuation report are based on demographic and 
financial information as of June 30, 2020. Changes in the value of assets subsequent to that date are not 
reflected. Investment returns below the assumed rate of return will increase future required contributions while 
investment returns above the assumed rate of return will decrease future required contributions. 
 
CalPERS will be completing an Asset Liability Management (ALM) process in November 2021 that will review the 
capital market assumptions and the strategic asset allocation and ascertain whether a change in the discount 
rate and other economic assumptions is warranted. As part of the ALM process the Actuarial Office will be 
completing an Experience Study to review the demographic experience of the retirement system and make 
recommendations to modify future assumptions where appropriate. 
 

Furthermore, this valuation does not reflect any impacts from the COVID-19 pandemic on your pension plan. 
The impact of COVID-19 on retirement plans is not yet known and CalPERS actuaries will continue to monitor 
the effects and where necessary make future adjustments to actuarial assumptions.  
 
The projected employer contributions on Page 6 are calculated under the assumption that the discount rate 
remains at 7.0% going forward and that the realized rate of return on assets for fiscal year 2020-21 is 7.0%. 
 
This actuarial valuation report reflects statutory changes, regulatory changes and CalPERS Board actions through 
January 2021. Any subsequent changes or actions are not reflected. 



 

 
 

 

 
 

Assets and Liabilities 
 

 

• Breakdown of Entry Age Accrued Liability 

 

• Allocation of Plan’s Share of Pool’s Experience/Assumption Change 

 

• Development of Plan’s Share of Pool’s Market Value of Assets 

 

• Schedule of Plan’s Amortization Bases 

 

• Amortization Schedule and Alternatives 

 

• Employer Contribution History 

 

• Funding History
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Breakdown of Entry Age Accrued Liability 

 Active Members $1,912,986 

 Transferred Members 536,549 

 Terminated Members 60,090 

 Members and Beneficiaries Receiving Payments 3,476,605 
 Total $5,986,230 
 
 

Allocation of Plan’s Share of Pool’s 

Experience/Assumption Change 

It is the policy of CalPERS to ensure equity within the risk pools by allocating the pool’s experience 
gains/losses and assumption changes in a manner that treats each employer equitably and maintains benefit 
security for the members of the System while minimizing substantial variations in employer contributions. 
The Pool’s experience gains/losses and impact of assumption/method changes is allocated to the plan as 
follows: 
 
1. Plan’s Accrued Liability $5,986,230 

2. Projected UAL balance at 6/30/2020 1,329,903 

3. Pool’s Accrued Liability1 19,314,480,060 

4. Sum of Pool’s Individual Plan UAL Balances at 6/30/20201 4,306,566,797 
5. Pool’s 2019/20 Investment (Gain)/Loss1 344,968,792 

6. Pool’s 2019/20 Non-Investment (Gain)/Loss1 60,428,629 

7. Plan’s Share of Pool’s Investment (Gain)/Loss: [(1) - (2)] ÷ [(3) - (4)] × (5) 107,029 

8. Plan’s Share of Pool’s Non-Investment (Gain)/Loss: (1) ÷ (3) × (6) 18,729 

9. Plan’s New (Gain)/Loss as of 6/30/2020: (7) + (8) 125,758 
 

1 Does not include plans that transferred to Pool on the valuation date. 
 

Development of the Plan’s Share of Pool’s Market 

Value of Assets 

10.  Plan’s UAL: (2) + (9) $1,455,661 

11. Plan’s Share of Pool’s MVA: (1) - (10) $4,530,569 
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Schedule of Plan’s Amortization Bases 

Note that there is a two-year lag between the valuation date and the start of the contribution fiscal year. 
• The assets, liabilities, and funded status of the plan are measured as of the valuation date: June 30, 2020. 
• The required employer contributions determined by the valuation are for the fiscal year beginning two years after the valuation date: fiscal year 2022-23. 

This two-year lag is necessary due to the amount of time needed to extract and test the membership and financial data, and the need to provide public agencies with 
their required employer contribution well in advance of the start of the fiscal year. 

The Unfunded Accrued Liability (UAL) is used to determine the employer contribution and therefore must be rolled forward two years from the valuation date to the first 
day of the fiscal year for which the contribution is being determined. The UAL is rolled forward each year by subtracting the expected payment on the UAL for the fiscal 
year and adjusting for interest. The expected payment for the first fiscal year is determined by the actuarial valuation two years ago and the contribution for the second 

year is from the actuarial valuation one year ago. Additional discretionary payments are reflected in the Expected Payments column in the fiscal year they were made by 
the agency. 

 

Reason for Base 
Date 
Est. 

Ramp 
Level 

2022-23 
Ramp 
Shape 

Escala-
tion 
Rate 

Amort. 
Period 

Balance 
6/30/20 

Expected 
Payment   
2020-21 

Balance 
6/30/21 

Expected 
Payment   
2021-22 

Balance 
6/30/22 

Minimum 
Required 
Payment   
2022-23 

Share of Pre-2013 Pool UAL 6/30/13 No Ramp 2.75% 15 262,414 21,653 258,385 22,248 253,458 22,860 

Non-Investment (Gain)/Loss 6/30/13 100% Up/Down 2.75% 23 (4,335) (294) (4,334) (302) (4,325) (310) 

Investment (Gain)/Loss 6/30/13 100% Up/Down 2.75% 23 451,060 30,599 450,982 31,440 450,029 32,305 

Non-Investment (Gain)/Loss 6/30/14 100% Up/Down 2.75% 24 393 26 394 27 394 27 

Investment (Gain)/Loss 6/30/14 100% Up/Down 2.75% 24 (370,879) (24,525) (371,472) (25,200) (371,408) (25,892) 

Assumption Change 6/30/14 100% Up/Down 2.75% 14 219,389 20,862 213,166 21,435 205,915 22,025 

Non-Investment (Gain)/Loss 6/30/15 100% Up/Down 2.75% 25 (19,108) (999) (19,412) (1,284) (19,443) (1,319) 

Investment (Gain)/Loss 6/30/15 100% Up/Down 2.75% 25 244,808 12,804 248,700 16,446 249,097 16,898 

Non-Investment (Gain)/Loss 6/30/16 100% Up/Down 2.75% 26 (37,168) (1,461) (38,258) (2,001) (38,866) (2,570) 

Investment (Gain)/Loss 6/30/16 100% Up/Down 2.75% 26 315,340 12,392 324,595 16,978 329,754 21,806 

Assumption Change 6/30/16 100% Up/Down 2.75% 16 93,028 5,065 94,301 6,939 93,724 8,912 

Non-Investment (Gain)/Loss 6/30/17 80% Up/Down 2.75% 27 (8,079) (215) (8,422) (331) (8,669) (453) 

Investment (Gain)/Loss 6/30/17 80% Up/Down 2.75% 27 (164,521) (4,373) (171,514) (6,740) (176,548) (9,234) 

Assumption Change 6/30/17 80% Up/Down 2.75% 17 108,473 3,956 111,974 6,096 113,506 8,352 

Non-Investment (Gain)/Loss 6/30/18 60% Up/Down 2.75% 28 23,964 327 25,303 673 26,378 1,037 

Investment (Gain)/Loss 6/30/18 60% Up/Down 2.75% 28 (50,555) (690) (53,380) (1,419) (55,649) (2,187) 

Assumption Change 6/30/18 60% Up/Down 2.75% 18 171,861 3,204 180,577 6,585 186,406 10,149 

Method Change 6/30/18 60% Up/Down 2.75% 18 47,156 879 49,548 1,807 51,147 2,785 

Non-Investment (Gain)/Loss 6/30/19 No Ramp 0.00% 19 23,545 0 25,193 2,299 24,578 2,299 
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Schedule of Plan’s Amortization Bases (continued) 

 Reason for Base 
Date 
Est. 

Ramp 
Level 

2022-23 
Ramp 
Shape 

Escala-
tion 
Rate 

Amort. 
Period 

Balance 
6/30/20 

Expected 
Payment   
2020-21 

Balance 
6/30/21 

Expected 
Payment   
2021-22 

Balance 
6/30/22 

Minimum 
Required 
Payment   
2022-23 

Investment (Gain)/Loss 6/30/19 40% Up Only 0.00% 19 23,117 0 24,735 541 25,907 1,082 

Non-Investment (Gain)/Loss 6/30/20 No Ramp 0.00% 20 18,729 0 20,040 0 21,443 1,957 

Investment (Gain)/Loss 6/30/20 20% Up Only 0.00% 20 107,029 0 114,521 0 122,537 2,679 

Total     1,455,661 79,210 1,475,622 96,237 1,479,365 113,208 

  

The (gain)/loss bases are the plan’s allocated share of the risk pool’s (gain)/loss for the fiscal year as disclosed in “Allocation of Plan’s Share of Pool’s Experience/Assumption 

Change” earlier in this section.  These (gain)/loss bases will be amortized in accordance with the CalPERS amortization policy in effect at the time the base was established.
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Amortization Schedule and Alternatives 

The amortization schedule on the previous page shows the minimum contributions required according to the CalPERS 
amortization policy. Many agencies have expressed a desire for a more stable pattern of payments or have indicated interest 
in paying off the unfunded accrued liabilities more quickly than required. As such, we have provided alternative amortization 
schedules to help analyze the current amortization schedule and illustrate the potential savings of accelerating unfunded 
liability payments.   
 
Shown on the following page are future year amortization payments based on 1) the current amortization schedule reflecting 
the individual bases and remaining periods shown on the previous page, and 2) alternative “fresh start” amortization schedules 
using two sample periods that would both result in interest savings relative to the current amortization schedule. To initiate 
a Fresh Start, please consult with your plan actuary. 
 
The Current Amortization Schedule typically contains both positive and negative bases. Positive bases result from plan 
changes, assumption changes, method changes or plan experience that increase unfunded liability. Negative bases result 
from plan changes, assumption changes, method changes, or plan experience that decrease unfunded liability. The 
combination of positive and negative bases within an amortization schedule can result in unusual or problematic circumstances 
in future years, such as: 
 

• When a negative payment would be required on a positive unfunded actuarial liability; or 
• When the payment would completely amortize the total unfunded liability in a very short time period, and results in 

a large change in the employer contribution requirement. 
 
In any year when one of the above scenarios occurs, the actuary will consider corrective action such as replacing the existing 
unfunded liability bases with a single “fresh start” base and amortizing it over a reasonable period.  
 
The Current Amortization Schedule on the following page may appear to show that, based on the current amortization bases, 
one of the above scenarios will occur at some point in the future. It is impossible to know today whether such a scenario will 
in fact arise since there will be additional bases added to the amortization schedule in each future year. Should such a scenario 
arise in any future year, the actuary will take appropriate action based on guidelines in the CalPERS amortization policy.  
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Amortization Schedule and Alternatives (continued) 

 

  Alternate Schedules 

 
Current Amortization  

Schedule 
15 Year Amortization 10 Year Amortization 

Date Balance Payment Balance Payment Balance Payment 

6/30/2022 1,479,365 113,208 1,479,365 157,023 1,479,365 203,622 

6/30/2023 1,465,814 123,009 1,420,495 157,024 1,372,292 203,622 

6/30/2024 1,441,181 133,451 1,357,503 157,024 1,257,724 203,622 

6/30/2025 1,404,022 139,943 1,290,101 157,023 1,135,136 203,622 

6/30/2026 1,357,544 145,986 1,217,982 157,023 1,003,967 203,622 

6/30/2027 1,301,560 149,439 1,140,815 157,024 863,616 203,622 

6/30/2028 1,238,087 152,990 1,058,245 157,023 713,441 203,622 

6/30/2029 1,166,500 156,635 969,896 157,023 552,754 203,622 

6/30/2030 1,086,133 160,385 875,363 157,024 380,819 203,622 

6/30/2031 996,258 164,233 774,212 157,024 196,848 203,621 

6/30/2032 896,113 162,411 665,980 157,023   

6/30/2033 790,842 160,384 550,173 157,024   

6/30/2034 680,299 155,665 426,258 157,023   

6/30/2035 566,901 147,611 293,670 157,024   

6/30/2036 453,893 132,709 151,800 157,023   

6/30/2037 348,391 89,168     

6/30/2038 280,545 78,435     

6/30/2039 219,050 69,881     

6/30/2040 162,098 64,219     

6/30/2041 107,017 49,710     

6/30/2042 63,088 33,191     

6/30/2043 33,170 26,427     

6/30/2044 8,156 8,437     

6/30/2045       

6/30/2046       

6/30/2047       

6/30/2048       

6/30/2049       

6/30/2050       

6/30/2051       

       

Total  2,617,527  2,355,352  2,036,219 

Interest Paid 1,138,162  875,987  556,854 

Estimated Savings   262,175  581,308 
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Employer Contribution History 

The table below provides a recent history of the required employer contributions for the plan. The amounts are 
based on the actuarial valuation from two years prior and does not account for prepayments or benefit changes 
made during a fiscal year. Additional discretionary payments before July 1, 2019 or after June 30, 2020 are not 
included. 
 

[  

Fiscal 
Year 

Employer 
Normal Cost 

Unfunded Liability 
Payment ($) 

Additional Discretionary 
Payments 

2016 - 17 8.880% $30,279 N/A 

2017 - 18 8.921% 39,011 N/A 

2018 - 19 9.409% 52,764 N/A 

2019 - 20 10.221% 67,324 0 

2020 - 21 11.031% 79,210  

2021 - 22 10.88% 96,237  

2022 - 23 10.87% 113,208  

 

Funding History 

The table below shows the recent history of the actuarial accrued liability, share of the pool’s market value of 
assets, unfunded accrued liability, funded ratio, and annual covered payroll. 

 

 
Valuation 

Date 

 
 
 

Accrued 
Liability 

(AL) 
 

Share of Pool’s 
Market Value of 

Assets (MVA) 
 

Unfunded 
Accrued 

Liability (UAL) 

 
Funded 
Ratio 

 
 
 

Annual 
Covered 
Payroll 

06/30/2011  $2,896,996  $2,370,599  $526,397 81.8%  $963,759 

06/30/2012  2,902,914  2,240,379  662,535 77.2%  963,770 

06/30/2013  3,285,199  2,669,868  615,331 81.3%  888,329 

06/30/2014  3,780,028  3,251,402  528,626 86.0%  758,121 

06/30/2015  4,134,997  3,423,257  711,740 82.8%  762,792 

06/30/2016  4,549,003  3,516,658  1,032,345 77.3%  628,383 

06/30/2017  4,981,014  3,961,929  1,019,085 79.5%  597,599 

06/30/2018  5,503,207  4,282,160  1,221,047 77.8%  504,487 

06/30/2019  5,702,119  4,397,903  1,304,216 77.1%  525,123 

06/30/2020  5,986,230  4,530,569  1,455,661 75.7%  550,347 

 



 

 

 

Risk Analysis 

• Future Investment Return Scenarios 

 

• Discount Rate Sensitivity 

 

• Mortality Rate Sensitivity 

 

• Maturity Measures 

 

• Maturity Measures History 

 

• Hypothetical Termination Liability
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Future Investment Return Scenarios 

Analysis was performed to determine the effects of various future investment returns on required employer 
contributions. The projections below provide a range of results based on five investment return scenarios 
assumed to occur during the next four fiscal years (2020-21, 2021-22, 2022-23 and 2023-24). The projections 
also assume that all other actuarial assumptions will be realized and that no further changes to assumptions, 
contributions, benefits, or funding will occur. 

For fiscal years 2020-21, 2021-22, 2022-23, and 2023-24, each scenario assumes an alternate fixed annual 
return. The fixed return assumptions for the five scenarios are 1.0%, 4.0%, 7.0%, 9.0% and 12.0%. 

These alternate investment returns were chosen based on stochastic analysis of possible future investment 
returns over the four-year period ending June 30, 2024. Using the expected returns and volatility of the asset 
classes in which the funds are invested, we produced five thousand stochastic outcomes for this period based 
on the most recently completed Asset Liability Management process. We then selected annual returns that 
approximate the 5th, 25th, 50th, 75th, and 95th percentiles for these outcomes. For example, of all the 4-year 

outcomes generated in the stochastic analysis, approximately 25% had an average annual return of 4.0% or 
less. 

Required contributions outside of this range are also possible. In particular, whereas it is unlikely that investment 
returns will average less than 1.0% or greater than 12.0% over this four-year period, the likelihood of a single 
investment return less than 1.0% or greater than 12.0% in any given year is much greater. 

 

Assumed Annual Return From 
2020-21 through 2023-24 

Projected Employer Contributions 

2023-24 2024-25 2025-26 2026-27 

1.0%     

    Normal Cost 10.9% 10.9% 10.9% 10.9% 

    UAL Contribution $130,000 $154,000 $181,000 $214,000 

4.0%         

    Normal Cost 10.9% 10.9% 10.9% 10.9% 

    UAL Contribution $126,000 $144,000 $161,000 $181,000 

7.0%         

    Normal Cost 10.9% 10.9% 10.9% 10.9% 

    UAL Contribution $123,000 $133,000 $140,000 $146,000 

9.0%         

    Normal Cost 11.1% 11.3% 11.5% 11.8% 

    UAL Contribution $121,000 $128,000 $130,000 $129,000 

12.0%         

    Normal Cost 11.1% 11.3% 11.5% 11.8% 

    UAL Contribution $118,000 $118,000 $108,000 $91,000 
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Discount Rate Sensitivity 
 

The discount rate assumption is calculated as the sum of the assumed real rate of return and the assumed 
annual price inflation, currently 4.50% and 2.50%, respectively. Changing either the price inflation assumption 
or the real rate of return assumption will change the discount rate. The sensitivity of the valuation results to the 
discount rate assumption depends on which component of the discount rate is changed. Shown below are 
various valuation results as of June 30, 2020 assuming alternate discount rates by changing the two components 
independently. Results are shown using the current discount rate of 7.0% as well as alternate discount rates of 
6.0% and 8.0%. The rates of 6.0% and 8.0% were selected since they illustrate the impact of a 1.0% increase 
or decrease to the 7.0% assumption.  
 
Sensitivity to the Real Rate of Return Assumption 
 

As of June 30, 2020 
1% Lower 

Real Return Rate 
Current 

Assumptions 
1% Higher 

Real Return Rate 

Discount Rate 6.0% 7.0% 8.0% 

Inflation 2.5% 2.5% 2.5% 

Real Rate of Return 3.5% 4.5% 5.5% 

a) Total Normal Cost 22.18% 17.79% 14.42% 

b) Accrued Liability $6,831,746 $5,986,230 $5,290,188 

c) Market Value of Assets $4,530,569 $4,530,569 $4,530,569 

d) Unfunded Liability/(Surplus) [(b) - (c)] $2,301,177 $1,455,661 $759,619 

e) Funded Status 66.3% 75.7% 85.6% 

 
Sensitivity to the Price Inflation Assumption  
 

As of June 30, 2020 
1% Lower 

Inflation Rate 
Current 

Assumptions 
1% Higher 

Inflation Rate 

Discount Rate 6.0% 7.0% 8.0% 

Inflation 1.5% 2.5% 3.5% 

Real Rate of Return 4.5% 4.5% 4.5% 

a) Total Normal Cost 18.96% 17.79% 16.39% 

b) Accrued Liability $6,293,940 $5,986,230 $5,580,970 

c) Market Value of Assets $4,530,569 $4,530,569 $4,530,569 

d) Unfunded Liability/(Surplus) [(b) - (c)] $1,763,371 $1,455,661 $1,050,401 

e) Funded Status 72.0% 75.7% 81.2% 

Mortality Rate Sensitivity 

The following table looks at the change in the June 30, 2020 plan costs and funded status under two different 
longevity scenarios, namely assuming post-retirement rates of mortality are 10% lower or 10% higher than our 
current mortality assumptions adopted in 2017. This type of analysis highlights the impact on the plan of 

improving or worsening mortality over the long-term. 

 

As of June 30, 2020 10% Lower 
Mortality Rates 

Current 
Assumptions 

10% Higher 
Mortality Rates 

a) Total Normal Cost 18.10% 17.79% 17.50% 

b) Accrued Liability $6,113,020   $5,986,230 $5,869,722 

c) Market Value of Assets $4,530,569 $4,530,569 $4,530,569 

d) Unfunded Liability/(Surplus) [(b) - (c)] $1,582,451 $1,455,661 $1,339,153 

e) Funded Status 74.1% 75.7% 77.2% 
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Maturity Measures 

As pension plans mature they become more sensitive to risks. Understanding plan maturity and how it affects 
the ability of a pension plan sponsor to tolerate risk is important in understanding how the pension plan is 
impacted by investment return volatility, other economic variables and changes in longevity or other 
demographic assumptions. Since it is the employer that bears the risk, it is appropriate to perform this analysis 
on a pension plan level considering all rate plans. The following measures are for one rate plan only. 

One way to look at the maturity level of CalPERS and its plans is to look at the ratio of a plan’s retiree liability 
to its total liability. A pension plan in its infancy will have a very low ratio of retiree liability to total liability. As 
the plan matures, the ratio starts increasing. A mature plan will often have a ratio above 60%-65%. 

Ratio of Retiree Accrued Liability to 
Total Accrued Liability 

June 30, 2019 June 30, 2020 

   
1. Retired Accrued Liability 3,494,018 3,476,605 

2. Total Accrued Liability 5,702,119 5,986,230 

3. Ratio of Retiree AL to Total AL [(1) / (2)]  0.61 0.58 

Another measure of maturity level of CalPERS and its plans is to look at the ratio of actives to retirees, also 
called the Support Ratio. A pension plan in its infancy will have a very high ratio of active to retired members. 
As the plan matures, and members retire, the ratio starts declining. A mature plan will often have a ratio near 
or below one. The average support ratio for CalPERS public agency plans is 1.25. 

Support Ratio June 30, 2019 June 30, 2020 

   
1. Number of Actives 6 6 

2. Number of Retirees 17 17 

3. Support Ratio [(1) / (2)]  0.35 0.35 
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Maturity Measures (Continued)  

The actuarial calculations supplied in this communication are based on various assumptions about long-term 
demographic and economic behavior. Unless these assumptions (e.g., terminations, deaths, disabilities, 
retirements, salary growth, and investment return) are exactly realized each year, there will be differences on 
a year-to-year basis. The year-to-year differences between actual experience and the assumptions are called 
actuarial gains and losses and serve to lower or raise required employer contributions from one year to the 
next. Therefore, employer contributions will inevitably fluctuate, especially due to the ups and downs of 
investment returns. 

Asset Volatility Ratio (AVR) 

Shown in the table below is the asset volatility ratio (AVR), which is the ratio of market value of assets to payroll.  
Plans that have higher AVR experience more volatile employer contributions (as a percentage of payroll) due to 
investment return. For example, a plan with an asset-to-payroll ratio of 8 may experience twice the contribution 
volatility due to investment return volatility than a plan with an asset-to-payroll ratio of 4. It should be noted 

that this ratio is a measure of the current situation. It increases over time but generally tends to stabilize as the 
plan matures. 

Liability Volatility Ratio (LVR) 

Also shown in the table below is the liability volatility ratio (LVR), which is the ratio of accrued liability to payroll. 
Plans that have a higher LVR experience more volatile employer contributions (as a percentage of payroll) due 
to investment return and changes in liability. For example, a plan with LVR ratio of 8 is expected to have twice 
the contribution volatility of a plan with LVR of 4. It should be noted that this ratio indicates a longer-term 
potential for contribution volatility. The AVR, described above, will tend to move closer to the LVR as a plan 
matures. 

Contribution Volatility June 30, 2019 June 30, 2020 

   
1. Market Value of Assets  $4,397,903  $4,530,569 

2. Payroll  525,123  550,347 

3. Asset Volatility Ratio (AVR) [(1) / (2)]  8.4  8.2 

4. Accrued Liability  $5,702,119  $5,986,230 

5. Liability Volatility Ratio (LVR) [(4) / (2)]  10.9  10.9 

 

Maturity Measures History 

 

Valuation Date 

Ratio of 
Retiree Accrued Liability  

to 
Total Accrued Liability 

Support 
Ratio 

Asset 
Volatility 

Ratio 

Liability 
Volatility 

Ratio 

     
06/30/2017 0.57 0.47 6.6 8.3 

06/30/2018 0.63 0.38 8.5 10.9 

06/30/2019 0.61 0.35 8.4 10.9 

06/30/2020 0.58 0.35 8.2 10.9 
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Hypothetical Termination Liability 

The hypothetical termination liability is an estimate of the financial position of the plan had the contract with 
CalPERS been terminated as of June 30, 2020. The plan liability on a termination basis is calculated differently 
compared to the plan’s ongoing funding liability. For the hypothetical termination liability calculation, both 
compensation and service are frozen as of the valuation date and no future pay increases or service accruals 
are assumed. This measure of funded status is not appropriate for assessing the need for future employer 
contributions in the case of an ongoing plan, that is, for an employer that continues to provide CalPERS 
retirement benefits to active employees. 

A more conservative investment policy and asset allocation strategy was adopted by the CalPERS Board for the 
Terminated Agency Pool. The Terminated Agency Pool has limited funding sources since no future employer 
contributions will be made. Therefore, expected benefit payments are secured by risk-free assets and benefit 
security for members is increased while limiting the funding risk. However, this asset allocation has a lower 
expected rate of return than the PERF and consequently, a lower discount rate is assumed. The lower discount 
rate for the Terminated Agency Pool results in higher liabilities for terminated plans. 

The effective termination discount rate will depend on actual market rates of return for risk-free securities on 
the date of termination. As market discount rates are variable, the table below shows a range for the hypothetical 
termination liability based on the lowest and highest interest rates observed during an approximate 19-month 
period from 12 months before the valuation date to 7 months after. 
 

 
Market 

Value of  
Assets (MVA) 

Hypothetical 
Termination 
   Liability1,2 

 at 0.75% 

Funded  
Status 

Unfunded 
Termination 

Liability 
at 0.75% 

Hypothetical 
Termination 

    Liability1,2 
 at 2.50% 

Funded 
Status 

Unfunded 
Termination 

Liability 
at 2.50% 

$4,530,569 $13,683,150 33.1% $9,152,581 $10,163,365 44.6% $5,632,796 

 
 
1 The hypothetical liabilities calculated above include a 5% mortality contingency load in accordance with Board policy. Other 

actuarial assumptions can be found in Appendix A of the Section 2 report. 
 

2 The current discount rate assumption used for termination valuations is a weighted average of the 10-year and 30-year U.S. 
Treasury yields where the weights are based on matching asset and liability durations as of the termination date. The 
discount rates used in the table are based on 20-year Treasury bonds, rounded to the nearest quarter percentage point, 
which is a good proxy for most plans. The 20-year Treasury yield was 1.18% on June 30, 2020, and was 1.68% on January 
31, 2021. 

 
In order to terminate the plan, you must first contact our Retirement Services Contract Unit to initiate a 
Resolution of Intent to Terminate. The completed Resolution will allow the plan actuary to give you a preliminary 
termination valuation with a more up-to-date estimate of the plan liabilities. CalPERS advises you to consult with 
the plan actuary before beginning this process. 
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Participant Data 
 
The table below shows a summary of your plan’s member data upon which this valuation is based:   
 

 

   June 30, 2019  June 30, 2020 

    

 Active Members     

  Counts  6  6 

  Average Attained Age  N/A  44.9 

  Average Entry Age to Rate Plan  N/A  30.6 

  Average Years of Credited Service  N/A  14.2 

  Average Annual Covered Pay  $87,521  $91,725 

  Annual Covered Payroll  $525,123  $550,347 

  Projected Annual Payroll for Contribution Year  $569,648  $597,011 

  Present Value of Future Payroll  $5,187,705  $5,220,748 

      

 Transferred Members  8  8 

      

 Separated Members  4  4 

      

 Retired Members and Beneficiaries     

  Counts*  17  17 

  Average Annual Benefits*  N/A  $17,500 

 
Counts of members included in the valuation are counts of the records processed by the valuation. Multiple 
records may exist for those who have service in more than one valuation group. This does not result in double 
counting of liabilities. 
 
* Values include community property settlements. 
 

List of Class 1 Benefit Provisions 

This plan has the additional Class 1 Benefit Provisions: 
 

• One Year Final Compensation (FAC 1) 
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Plan’s Major Benefit Options 
Shown below is a summary of the major optional benefits for which your agency has contracted. A description of principal standard and optional plan provisions 
is in Section 2. 
 

 

Benefit Group 

Member Category Misc       

Demographics        

Actives Yes       
Transfers/Separated Yes       
Receiving Yes       
Benefit Group Key 104751       
Benefit Provision        
        

Benefit Formula 2% @ 55       
Social Security Coverage No       
Full/Modified Full       

        

Employee Contribution Rate 7.00%       
        

Final Average Compensation Period One Year       
        

Sick Leave Credit Yes       
        

Non-Industrial Disability Standard       
        

Industrial Disability No       
        

Pre-Retirement Death Benefits        
Optional Settlement 2 Yes       
1959 Survivor Benefit Level Level 4       
Special No       
Alternate (firefighters) No       

        

Post-Retirement Death Benefits        

Lump Sum $500       
Survivor Allowance (PRSA) No       

        

COLA 2%       
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Section 2 

 

C A L I F O R N I A  P U B L I C  E M P L O Y E E S ’  R E T I R E M E N T  S Y S T E M  

 
 
 

Risk Pool Actuarial Valuation Information 
 
 
 
 
 
 

Section 2 may be found on the CalPERS website 

(calpers.ca.gov) in the Forms and  

Publications section 

 

 



California Public Employees’ Retirement System 
Actuarial Office 
400 Q Street, Sacramento, CA 95811 | Phone: (916) 795-3000 | Fax: (916) 795-2744 
888 CalPERS (or 888-225-7377) | TTY: (877) 249-7442 | www.calpers.ca.gov 

July 2021 

PEPRA Miscellaneous Plan of the Livermore/Amador Valley Transit Authority 
(CalPERS ID: 5624616425) 
Annual Valuation Report as of June 30, 2020 

Dear Employer, 

Attached to this letter, you will find the June 30, 2020 actuarial valuation report of your CalPERS pension plan. 
Provided in this report is the determination of the minimum required employer contributions for fiscal 
year 2022-23. In addition, the report contains important information regarding the current financial status of the 

plan as well as projections and risk measures to aid in planning for the future. 

Because this plan is in a risk pool, the following valuation report has been separated into two sections: 

• Section 1 contains specific information for the plan including the development of the current and projected
employer contributions, and

• Section 2 contains the Risk Pool Actuarial Valuation appropriate to the plan as of June 30, 2020.

Section 2 can be found on the CalPERS website (calpers.ca.gov). From the home page, go to “Forms & Publications” 
and select “View All”. In the search box, enter “Risk Pool” and from the results list download the Miscellaneous Risk 
Pool Actuarial Valuation Report for June 30, 2020. 

Your June 30, 2020 actuarial valuation report contains important actuarial information about your pension plan at 
CalPERS. Your assigned CalPERS staff actuary, whose signature appears in the Actuarial Certification section on page 
1, is available to discuss the report with you. 

Actuarial valuations are based on assumptions regarding future plan experience including investment return and payroll 
growth, eligibility for the types of benefits provided, and longevity among retirees. The CalPERS Board of Administration 
adopts these assumptions after considering the advice of CalPERS actuarial and investment teams and other 
professionals. Each actuarial valuation reflects all prior differences between actual and assumed experience and adjusts 
the contribution rates as needed. This valuation is based on an investment return assumption of 7.0% which was 
adopted by the board in December 2016. Other assumptions used in this report are those recommended in the CalPERS 
Experience Study and Review of Actuarial Assumptions report from December 2017. 

Required Contribution 

The exhibit below displays the minimum employer contributions and the Employee PEPRA Rate for fiscal year 2022-23 
along with estimates of the required contributions for fiscal year 2023-24. Member contributions other than cost sharing 
(whether paid by the employer or the employee) are in addition to the results shown below. The employer 
contributions in this report do not reflect any cost sharing arrangements you may have with your 
employees. 

Fiscal Year 
Employer Normal 

Cost Rate 
Employer Amortization of 
Unfunded Accrued Liability 

PEPRA Employee 
Rate 

2022-23 7.47% $4,542 6.75% 

Projected Results 

2023-24 7.5% $5,700  TBD 

Attachment 3
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The actual investment return for fiscal year 2020-21 was not known at the time this report was prepared. The 
projections above assume the investment return for that year would be 7.00%. To the extent the actual 
investment return for fiscal year 2020-21 differs from 7.00%, the actual contribution requirements for 
fiscal year 2023-24 will differ from those shown above.  For additional details regarding the assumptions and 
methods used for these projections please refer to the “Projected Employer Contributions” in the “Highlights and 
Executive Summary” section. This section also contains projected required contributions through fiscal year 2027-28. 

Changes from Previous Year’s Valuation 

There are no significant changes in actuarial assumptions or policies in your 2020 actuarial valuation. Your annual 
valuation report is an important tool for monitoring the health of your CalPERS pension plan. Your report contains 
useful information about future required contributions and ways to control your plan’s funding progress. In addition to 
your annual actuarial report my office has developed tools for employers to plan, project and protect the retirement 
benefits of your employees. Pension Outlook is a tool to help plan and budget pension costs into the future with easy 

to understand results and charts. 

You will be able to view the projected funded status and required employer contributions for pension plans in 
different potential scenarios for up to 30 years into the future — which will make budgeting more predictable. While 
Pension Outlook can't predict the future, it can provide valuable planning information based on a variety of future 
scenarios that you select.  

Pension Outlook can help you answer specific questions about your plans, including: 

• When is my plan’s funded status expected to increase?   

• What happens to my required contributions in a down market?   

• How does the discount rate assumption affect my contributions?    

• What is the impact of making an additional discretionary payment to my plan? 

To get started, visit our Pension Outlook page at www.calpers.ca.gov/page/employers/actuarial-resources/pension-

outlook-overview and take the steps to register online. 
 
CalPERS will be completing an Asset Liability Management (ALM) review process in November 2021 that will review the 
capital market assumptions and the strategic asset allocation and ascertain whether a change in the discount rate and 
other economic assumptions is warranted. In addition, the Actuarial Office will be completing its Experience Study to 
review the demographic experience within the pension system and make recommendations to modify future 
assumptions where appropriate.  
 
Furthermore, this valuation does not reflect any impacts from the COVID-19 pandemic on your pension plan. The 
impact of COVID-19 on retirement plans is not yet known and CalPERS actuaries will continue to monitor the effects 
and where necessary make future adjustments to actuarial assumptions.  
 
Further descriptions of general changes are included in the “Highlights and Executive Summary” section and in Appendix 
A of the Section 2 report, “Actuarial Methods and Assumptions.” 
 

Questions 
 
We understand that you might have questions about these results, and your assigned CalPERS actuary whose signature 
is on the valuation report is available to discuss. If you have other questions, you may call the Customer Contact Center 
at (888)-CalPERS or (888-225-7377). 
 
 
Sincerely, 

 
SCOTT TERANDO, ASA, EA, MAAA, FCA, CFA 
Chief Actuary
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Actuarial Certification 
 
Section 1 of this report is based on the member and financial data contained in our records as of June 30, 2020 
which was provided by your agency and the benefit provisions under your contract with CalPERS. Section 2 of 
this report is based on the member and financial data as of June 30, 2020 provided by employers participating 
in the Miscellaneous Risk Pool to which the plan belongs and benefit provisions under the CalPERS contracts for 
those agencies. 

As set forth in Section 2 of this report, the pool actuaries have certified that, in their opinion, the valuation of the 
risk pool containing your PEPRA Miscellaneous Plan has been performed in accordance with generally accepted 
actuarial principles consistent with standards of practice prescribed by the Actuarial Standards Board, and that 
the assumptions and methods are internally consistent and reasonable for the risk pool as of the date of this 
valuation and as prescribed by the CalPERS Board of Administration according to provisions set forth in the 
California Public Employees’ Retirement Law. 

Having relied upon the information set forth in Section 2 of this report and based on the census and benefit 
provision information for the plan, it is my opinion as the plan actuary that the Unfunded Accrued Liability 
amortization bases as of June 30, 2020 and employer contribution as of July 1, 2022 have been properly and 
accurately determined in accordance with the principles and standards stated above. 

The undersigned is an actuary who satisfies the Qualification Standards for Actuaries Issuing Statements of 
Actuarial Opinion in the United States with regard to pensions. 

 
 

 

 
EDDIE W. LEE, ASA, EA, FCA, MAAA 
Senior Pension Actuary, CalPERS  
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Introduction 

This report presents the results of the June 30, 2020 actuarial valuation of the PEPRA Miscellaneous Plan of the 
Livermore/Amador Valley Transit Authority of the California Public Employees’ Retirement System (CalPERS). 
This actuarial valuation sets the required employer contributions for fiscal year 2022-23. 

Purpose of Section 1 

This Section 1 report for the PEPRA Miscellaneous Plan of the Livermore/Amador Valley Transit Authority of 
CalPERS was prepared by the plan actuary in order to: 

• Set forth the assets and accrued liabilities of this plan as of June 30, 2020; 
• Determine the minimum required employer contribution for this plan for the fiscal year July 1, 2022 

through June 30, 2023; and 

• Provide actuarial information as of June 30, 2020 to the CalPERS Board of Administration and other 
interested parties. 

The pension funding information presented in this report should not be used in financial reports subject to 
Governmental Accounting Standards Board (GASB) Statement No. 68 for a Cost Sharing Employer Defined 
Benefit Pension Plan. A separate accounting valuation report for such purposes is available on the CalPERS 
website. 

The measurements shown in this actuarial valuation may not be applicable for other purposes. The employer 
should contact their actuary before disseminating any portion of this report for any reason that is not explicitly 
described above. 

Future actuarial measurements may differ significantly from the current measurements presented in this report 
due to such factors as the following: plan experience differing from that anticipated by the economic or 
demographic assumptions; changes in economic or demographic assumptions; changes in actuarial policies; and 
changes in plan provisions or applicable law. 

Assessment and Disclosure of Risk 
 
This report includes the following risk disclosures consistent with the recommendations of Actuarial Standards 
of Practice No. 51 and recommended by the California Actuarial Advisory Panel (CAAP) in the Model Disclosure 
Elements document: 
 

• A “Scenario Test,” projecting future results under different investment income returns. 

• A “Sensitivity Analysis,” showing the impact on current valuation results using alternative discount rates 
of 6.0% and 8.0%.  

• A “Sensitivity Analysis,” showing the impact on current valuation results assuming rates of mortality 
are 10% lower or 10% higher than our current post- retirement mortality assumptions adopted in 
2017. 

• Pension Plan maturity measures quantifying the risks the employer bears. 
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Required Employer Contributions 

    Fiscal Year 

Required Employer Contributions  
 

 2022-23 

Employer Normal Cost Rate    7.47% 

Plus     

Required Payment on Amortization Bases1    $4,542 

  Paid either as     

1) Monthly Payment    $378.50 

  Or     

2) Annual Prepayment Option*    $4,391 

The total minimum required employer contribution is the sum of the Plan’s Employer Normal Cost Rate 
(expressed as a percentage of payroll and paid as payroll is reported) plus the Employer Unfunded Accrued 
Liability (UAL) Contribution Amount (billed monthly (1) or prepaid annually (2) in dollars). 

* Only the UAL portion of the employer contribution can be prepaid (which must be received in full no 
later than July 31). 

 
 Fiscal Year Fiscal Year 

  2021-22  2022-23 

Development of Normal Cost as a Percentage of Payroll     

Base Total Normal Cost for Formula  14.34%  14.22% 

Surcharge for Class 1 Benefits2     

    None  0.00%  0.00% 

Phase out of Normal Cost Difference3  0.00%  0.00% 

Plan’s Total Normal Cost  14.34%  14.22% 

Plan's Employee Contribution Rate4  6.75%  6.75% 

Employer Normal Cost Rate  7.59%  7.47% 
 
 

1 The required payment on amortization bases does not take into account any additional discretionary payment made after 

April 30, 2021. 

2 Section 2 of this report contains a list of Class 1 benefits and corresponding surcharges for each benefit. 

3 The normal cost change is phased out over a five-year period in accordance with the CalPERS contribution allocation policy. 

4 For detail regarding the determination of the required PEPRA employee contribution rate see Section on PEPRA Member 

Contribution Rates. 
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Additional Discretionary Employer Contributions 
 
The minimum required employer contribution towards the Unfunded Accrued Liability (UAL) for this rate plan 
for the 2022-23 fiscal year is $4,542. CalPERS allows employers to make additional discretionary payments 
(ADPs) at any time and in any amount. These optional payments serve to reduce the UAL and future required 
contributions and can result in significant long-term savings. Employers can also use ADPs to stabilize annual 
contributions as a fixed dollar amount, percent of payroll or percent of revenue.  
 
Provided below are select ADP options for consideration. Making such an ADP during fiscal year 2022-23 does 
not require an ADP be made in any future year, nor does it change the remaining amortization period of any 
portion of unfunded liability. For information on permanent changes to amortization periods, see the 
“Amortization Schedule and Alternatives” section of the report. 
 
If you are considering making an ADP, please contact your actuary for additional information.  
 
Minimum Required Employer Contribution for Fiscal Year 2022-23 
 

Estimated 
Normal Cost 

Minimum UAL 
Payment 

ADP Total UAL 
Contribution 

Estimated Total 
Contribution 

$71,131 $4,542 $0 $4,542 $75,673 

 
The minimum required contribution above is less than interest on the UAL. With no ADP the UAL is projected to 
increase over the following year. If the minimum UAL payment were split between interest and principal, the 
principal portion would be negative. This situation is referred to as “negative amortization.” 
 
Fiscal Year 2022-23 Employer Contribution Necessary to Avoid Negative Amortization 
 

Estimated 
Normal Cost 

Minimum UAL 
Payment 

ADP1 Total UAL 
Contribution 

Estimated Total 
Contribution 

$71,131 $4,542 $468 $5,010 $76,141 

   
Alternative Fiscal Year 2022-23 Employer Contributions for Greater UAL Reduction 
 

Funding 
Target 

Estimated 
Normal Cost 

Minimum UAL 
Payment 

ADP1 Total UAL 
Contribution 

Estimated Total 
Contribution 

20 years $71,131 $4,542 $2,214 $6,756 $77,887 

15 years $71,131 $4,542 $3,316 $7,858 $78,989 

10 years $71,131 $4,542 $5,648 $10,190 $81,321 

5 years $71,131 $4,542 $12,914 $17,456 $88,587 

 

1 The ADP amounts are assumed to be made in the middle of the fiscal year. A payment made earlier or later in the fiscal 
year would have to be less or more than the amount shown to have the same effect on the UAL amortization. 

 
Note that the calculations above are based on the projected Unfunded Accrued Liability as of June 30, 2022 as 
determined in the June 30, 2020 actuarial valuation. New unfunded liabilities can emerge in future years due to 
assumption or method changes, changes in plan provisions and actuarial experience different than assumed. 
Making an ADP illustrated above for the indicated number of years will not result in a plan that is exactly 100% 
funded in the indicated number of years. Valuation results will vary from one year to the next and can diverge 
significantly from projections over a period of several years.  
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Plan’s Funded Status 

June 30, 2019 June 30, 2020 

1. Present Value of Projected Benefits (PVB)  $1,524,296  $1,835,332 

2. Entry Age Accrued Liability (AL)  476,497  634,099 

3. Plan’s Market Value of Assets (MVA)  428,314  563,391 

4. Unfunded Accrued Liability (UAL) [(2) - (3)]  48,183  70,708 

5. Funded Ratio [(3) / (2)]  89.9%  88.8% 

This measure of funded status is an assessment of the need for future employer contributions based on the 
selected actuarial cost method used to fund the plan. The UAL is the present value of future employer 
contributions for service that has already been earned and is in addition to future normal cost contributions for 
active members. For a measure of funded status that is appropriate for assessing the sufficiency of plan assets 

to cover estimated termination liabilities, please see “Hypothetical Termination Liability” in the “Risk Analysis” 
section. 

Projected Employer Contributions 

The table below shows the required and projected employer contributions (before cost sharing) for the next six 
fiscal years. The projection assumes that all actuarial assumptions will be realized and that no further changes 
to assumptions, contributions, benefits, or funding will occur during the projection period. Actual contribution 
rates during this projection period could be significantly higher or lower than the projection shown below. 

 
Required 

Contribution 
Projected Future Employer Contributions 

(Assumes 7.00% Return for Fiscal Year 2020-21) 

Fiscal Year 2022-23 2023-24 2024-25 2025-26 2026-27 2027-28 

 Rate Plan 27069 Results 

Normal Cost % 7.47% 7.5% 7.5% 7.5% 7.5% 7.5% 

UAL Payment $4,542 $5,700 $6,700 $7,200 $7,700 $7,800 

For some sources of UAL, the change in UAL is amortized using a 5-year ramp up. For more information, please 
see “Amortization of the Unfunded Actuarial Accrued Liability” under “Actuarial Methods” in Appendix A of the 
Section 2 Report. This method phases in the impact of the change in UAL over a 5-year period in order to reduce 
employer cost volatility from year to year. As a result of this methodology, dramatic changes in the required 
employer contributions in any one year are less likely. However, required contributions can change gradually 
and significantly over the next five years. In years when there is a large increase in UAL, the relatively small 
amortization payments during the ramp up period could result in a funded ratio that is projected to decrease 
initially while the contribution impact of the increase in the UAL is phased in. 
 
For projected contributions under alternate investment return scenarios, please see the “Future Investment 

Return Scenarios” in the “Risk Analysis” section. 

Our online pension plan modeling and projection tool, Pension Outlook, is available in the Employers section of 
the CalPERS website. Pension Outlook is a tool to help plan and budget pension costs into the future with results 
and charts that are easy to understand. 
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Other Pooled Miscellaneous Risk Pool Rate Plans 

 
All of the results presented in this Section 1 report, except those shown below, correspond to rate plan 27069. 
In many cases, employers have additional rate plans within the same risk pool. For cost analysis and budgeting 
it is useful to consider contributions for these rate plans as a whole rather than individually. The estimated 
contribution amounts and rates for all of the employer’s rate plans in the Miscellaneous Risk Pool are shown 
below and assume that the payroll for each rate plan will grow according to the overall payroll growth assumption 
of 2.75% per year for three years. 

 
 Fiscal Year Fiscal Year 

  2021-22  2022-23 
     

Estimated Combined Employer Contributions for all Pooled Miscellaneous Rate Plans 

Projected Payroll for the Contribution Year  $1,374,626   $1,549,227  

Estimated Employer Normal Cost  $123,076  $136,026 

Required Payment on Amortization Bases  $100,114  $117,750 

Estimated Total Employer Contributions  $223,190  $253,776 

Estimated Total Employer Contribution Rate (illustrative only)  16.24%  16.38% 
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Cost 
 
Actuarial Determination of Pension Plan Cost  
 
 
Contributions to fund the pension plan are comprised of two components: 
 

• Normal Cost, expressed as a percentage of total active payroll 
• Amortization of the Unfunded Accrued Liability (UAL), expressed as a dollar amount 

 
For fiscal years prior to 2016-17, the Amortization of UAL component was expressed as a percentage of total 
active payroll. Starting with fiscal year 2016-17, the Amortization of UAL component was expressed as a dollar 
amount and invoiced on a monthly basis. There continues to be an option to prepay this amount during July of 
each fiscal year. 
 
The Normal Cost component is expressed as a percentage of active payroll with employer and employee 
contributions payable as part of the regular payroll reporting process. 
 
The determination of both components requires complex actuarial calculations. The calculations are based on a 
set of actuarial assumptions which can be divided into two categories: 
 

• Demographic assumptions (e.g., mortality rates, retirement rates, employment termination rates, 

disability rates) 

• Economic assumptions (e.g., future investment earnings, inflation, salary growth rates) 

 
These assumptions reflect CalPERS’ best estimate of future experience of the plan and are long term in nature. 
We recognize that all assumptions will not be realized in any given year. For example, the investment earnings 
at CalPERS have averaged 5.5% over the 20 years ending June 30, 2020, yet individual fiscal year returns have 
ranged from -23.6% to +20.7%. In addition, CalPERS reviews all actuarial assumptions by conducting in-depth 
experience studies every four years, with the most recent experience study completed in 2017. 
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Changes Since the Prior Year’s Valuation 

Benefits 
 
The standard actuarial practice at CalPERS is to recognize mandated legislative benefit changes in the first 
annual valuation following the effective date of the legislation. Voluntary benefit changes by plan amendment 
are generally included in the first valuation that is prepared after the amendment becomes effective, even if the 
valuation date is prior to the effective date of the amendment. 
 
This valuation generally reflects plan changes by amendments effective before the date of the report. Please 
refer to the “Plan’s Major Benefit Options” and Appendix B of the Section 2 Report for a summary of the plan 
provisions used in this valuation. 
 
Actuarial Methods and Assumptions 
 
The are no significant changes to the actuarial methods or assumptions for the 2020 actuarial valuation. 

Subsequent Events 

The contribution requirements determined in this actuarial valuation report are based on demographic and 
financial information as of June 30, 2020. Changes in the value of assets subsequent to that date are not 
reflected. Investment returns below the assumed rate of return will increase future required contributions while 
investment returns above the assumed rate of return will decrease future required contributions. 
 
CalPERS will be completing an Asset Liability Management (ALM) process in November 2021 that will review the 
capital market assumptions and the strategic asset allocation and ascertain whether a change in the discount 
rate and other economic assumptions is warranted. As part of the ALM process the Actuarial Office will be 
completing an Experience Study to review the demographic experience of the retirement system and make 
recommendations to modify future assumptions where appropriate. 
 

Furthermore, this valuation does not reflect any impacts from the COVID-19 pandemic on your pension plan. 
The impact of COVID-19 on retirement plans is not yet known and CalPERS actuaries will continue to monitor 
the effects and where necessary make future adjustments to actuarial assumptions.  
 
The projected employer contributions on Page 6 are calculated under the assumption that the discount rate 
remains at 7.0% going forward and that the realized rate of return on assets for fiscal year 2020-21 is 7.0%. 
 
This actuarial valuation report reflects statutory changes, regulatory changes and CalPERS Board actions through 
January 2021. Any subsequent changes or actions are not reflected. 



 

 
 

 

 
 

Assets and Liabilities 
 

 

• Breakdown of Entry Age Accrued Liability 

 

• Allocation of Plan’s Share of Pool’s Experience/Assumption Change 

 

• Development of Plan’s Share of Pool’s Market Value of Assets 

 

• Schedule of Plan’s Amortization Bases 

 

• Amortization Schedule and Alternatives 

 

• Employer Contribution History 

 

• Funding History
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Breakdown of Entry Age Accrued Liability 

 Active Members $501,729 

 Transferred Members 102,249 

 Terminated Members 30,121 

 Members and Beneficiaries Receiving Payments 0 
 Total $634,099 
 
 

Allocation of Plan’s Share of Pool’s 

Experience/Assumption Change 

It is the policy of CalPERS to ensure equity within the risk pools by allocating the pool’s experience 
gains/losses and assumption changes in a manner that treats each employer equitably and maintains benefit 
security for the members of the System while minimizing substantial variations in employer contributions. 
The Pool’s experience gains/losses and impact of assumption/method changes is allocated to the plan as 
follows: 
 
1. Plan’s Accrued Liability $634,099 

2. Projected UAL balance at 6/30/2020 55,423 

3. Pool’s Accrued Liability1 19,314,480,060 

4. Sum of Pool’s Individual Plan UAL Balances at 6/30/20201 4,306,566,797 
5. Pool’s 2019/20 Investment (Gain)/Loss1 344,968,792 

6. Pool’s 2019/20 Non-Investment (Gain)/Loss1 60,428,629 

7. Plan’s Share of Pool’s Investment (Gain)/Loss: [(1) - (2)] ÷ [(3) - (4)] × (5) 13,301 

8. Plan’s Share of Pool’s Non-Investment (Gain)/Loss: (1) ÷ (3) × (6) 1,984 

9. Plan’s New (Gain)/Loss as of 6/30/2020: (7) + (8) 15,285 
 

1 Does not include plans that transferred to Pool on the valuation date. 
 

Development of the Plan’s Share of Pool’s Market 

Value of Assets 

10.  Plan’s UAL: (2) + (9) $70,708 

11. Plan’s Share of Pool’s MVA: (1) - (10) $563,391 
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Schedule of Plan’s Amortization Bases 

Note that there is a two-year lag between the valuation date and the start of the contribution fiscal year. 
• The assets, liabilities, and funded status of the plan are measured as of the valuation date: June 30, 2020. 
• The required employer contributions determined by the valuation are for the fiscal year beginning two years after the valuation date: fiscal year 2022-23. 

This two-year lag is necessary due to the amount of time needed to extract and test the membership and financial data, and the need to provide public agencies with 
their required employer contribution well in advance of the start of the fiscal year. 

The Unfunded Accrued Liability (UAL) is used to determine the employer contribution and therefore must be rolled forward two years from the valuation date to the first 
day of the fiscal year for which the contribution is being determined. The UAL is rolled forward each year by subtracting the expected payment on the UAL for the fiscal 
year and adjusting for interest. The expected payment for the first fiscal year is determined by the actuarial valuation two years ago and the contribution for the second 

year is from the actuarial valuation one year ago. Additional discretionary payments are reflected in the Expected Payments column in the fiscal year they were made by 
the agency. 

 

Reason for Base 
Date 
Est. 

Ramp 
Level 

2022-23 
Ramp 
Shape 

Escala-
tion 
Rate 

Amort. 
Period 

Balance 
6/30/20 

Expected 
Payment   
2020-21 

Balance 
6/30/21 

Expected 
Payment   
2021-22 

Balance 
6/30/22 

Minimum 
Required 
Payment   
2022-23 

Fresh Start 6/30/15 No Ramp 2.75% 0 1,762 930 923 955 0 0 

Non-Investment (Gain)/Loss 6/30/16 100% Up/Down 2.75% 26 (1,239) (49) (1,275) (67) (1,295) (86) 

Investment (Gain)/Loss 6/30/16 100% Up/Down 2.75% 26 12,281 483 12,641 661 12,842 849 

Assumption Change 6/30/16 100% Up/Down 2.75% 16 8,956 488 9,078 668 9,022 858 

Non-Investment (Gain)/Loss 6/30/17 80% Up/Down 2.75% 27 (350) (9) (365) (14) (376) (20) 

Investment (Gain)/Loss 6/30/17 80% Up/Down 2.75% 27 (8,335) (222) (8,689) (341) (8,944) (468) 

Assumption Change 6/30/17 80% Up/Down 2.75% 17 16,070 586 16,589 903 16,816 1,237 

Non-Investment (Gain)/Loss 6/30/18 60% Up/Down 2.75% 28 1,439 20 1,519 40 1,584 62 

Investment (Gain)/Loss 6/30/18 60% Up/Down 2.75% 28 (3,498) (48) (3,693) (98) (3,850) (151) 

Assumption Change 6/30/18 60% Up/Down 2.75% 18 20,607 384 21,652 790 22,350 1,217 

Method Change 6/30/18 60% Up/Down 2.75% 18 3,512 65 3,691 135 3,810 207 

Non-Investment (Gain)/Loss 6/30/19 No Ramp 0.00% 19 1,968 0 2,106 192 2,055 192 

Investment (Gain)/Loss 6/30/19 40% Up Only 0.00% 19 2,250 0 2,408 53 2,522 105 

Non-Investment (Gain)/Loss 6/30/20 No Ramp 0.00% 20 1,984 0 2,123 0 2,272 207 

Investment (Gain)/Loss 6/30/20 20% Up Only 0.00% 20 13,301 0 14,232 0 15,228 333 

Total     70,708 2,628 72,940 3,877 74,036 4,542 

   

The (gain)/loss bases are the plan’s allocated share of the risk pool’s (gain)/loss for the fiscal year as disclosed in “Allocation of Plan’s Share of Pool’s Experience/Assumption 

Change” earlier in this section.  These (gain)/loss bases will be amortized in accordance with the CalPERS amortization policy in effect at the time the base was established.  
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Amortization Schedule and Alternatives 

The amortization schedule on the previous page shows the minimum contributions required according to the CalPERS 
amortization policy. Many agencies have expressed a desire for a more stable pattern of payments or have indicated interest 
in paying off the unfunded accrued liabilities more quickly than required. As such, we have provided alternative amortization 
schedules to help analyze the current amortization schedule and illustrate the potential savings of accelerating unfunded 
liability payments.   
 
Shown on the following page are future year amortization payments based on 1) the current amortization schedule reflecting 
the individual bases and remaining periods shown on the previous page, and 2) alternative “fresh start” amortization schedules 
using two sample periods that would both result in interest savings relative to the current amortization schedule. To initiate 
a Fresh Start, please consult with your plan actuary. 
 
The Current Amortization Schedule typically contains both positive and negative bases. Positive bases result from plan 
changes, assumption changes, method changes or plan experience that increase unfunded liability. Negative bases result 
from plan changes, assumption changes, method changes, or plan experience that decrease unfunded liability. The 
combination of positive and negative bases within an amortization schedule can result in unusual or problematic circumstances 
in future years, such as: 
 

• When a negative payment would be required on a positive unfunded actuarial liability; or 
• When the payment would completely amortize the total unfunded liability in a very short time period, and results in 

a large change in the employer contribution requirement. 
 
In any year when one of the above scenarios occurs, the actuary will consider corrective action such as replacing the existing 
unfunded liability bases with a single “fresh start” base and amortizing it over a reasonable period.  
 
The Current Amortization Schedule on the following page may appear to show that, based on the current amortization bases, 
one of the above scenarios will occur at some point in the future. It is impossible to know today whether such a scenario will 
in fact arise since there will be additional bases added to the amortization schedule in each future year. Should such a scenario 
arise in any future year, the actuary will take appropriate action based on guidelines in the CalPERS amortization policy.  
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Amortization Schedule and Alternatives (continued) 

 

  Alternate Schedules 

 
Current Amortization  

Schedule 
15 Year Amortization 10 Year Amortization 

Date Balance Payment Balance Payment Balance Payment 

6/30/2022 74,036 4,542 74,037 7,858 74,037 10,191 

6/30/2023 74,522 5,681 71,091 7,859 68,678 10,191 

6/30/2024 73,862 6,662 67,938 7,858 62,944 10,190 

6/30/2025 72,140 7,184 64,565 7,858 56,809 10,190 

6/30/2026 69,760 7,661 60,956 7,859 50,245 10,191 

6/30/2027 66,718 7,808 57,094 7,859 43,220 10,190 

6/30/2028 63,311 7,957 52,961 7,858 35,705 10,190 

6/30/2029 59,511 8,111 48,540 7,858 27,664 10,191 

6/30/2030 55,286 8,272 43,809 7,859 19,059 10,191 

6/30/2031 50,600 8,435 38,746 7,858 9,851 10,190 

6/30/2032 45,418 8,605 33,330 7,858   

6/30/2033 39,695 8,774 27,535 7,859   

6/30/2034 33,399 8,717 21,333 7,859   

6/30/2035 26,721 8,208 14,697 7,858   

6/30/2036 20,102 6,974 7,597 7,858   

6/30/2037 14,294 5,663     

6/30/2038 9,438 4,280     

6/30/2039 5,671 3,090     

6/30/2040 2,872 2,336     

6/30/2041 657 680     

6/30/2042       

6/30/2043       

6/30/2044       

6/30/2045       

6/30/2046       

6/30/2047       

6/30/2048       

6/30/2049       

6/30/2050       

6/30/2051       

       

Total  129,640  117,876  101,905 

Interest Paid 55,604  43,839  27,868 

Estimated Savings   11,765  27,736 
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Employer Contribution History 

The table below provides a recent history of the required employer contributions for the plan. The amounts are 
based on the actuarial valuation from two years prior and does not account for prepayments or benefit changes 
made during a fiscal year. Additional discretionary payments before July 1, 2019 or after June 30, 2020 are not 
included. 
 

[  

Fiscal 
Year 

Employer 
Normal Cost 

Unfunded Liability 
Payment ($) 

Additional Discretionary 
Payments 

2016 - 17 6.555% $0 N/A 

2017 - 18 6.533% 867 N/A 

2018 - 19 6.842% 1,184 N/A 

2019 - 20 6.985% 1,693 0 

2020 - 21 7.732% 2,628  

2021 - 22 7.59% 3,877  

2022 - 23 7.47% 4,542  

 

Funding History 

The table below shows the recent history of the actuarial accrued liability, share of the pool’s market value of 
assets, unfunded accrued liability, funded ratio, and annual covered payroll. 

 

 
Valuation 

Date 

 
 
 

Accrued 
Liability 

(AL) 
 

Share of Pool’s 
Market Value of 

Assets (MVA) 
 

Unfunded 
Accrued 

Liability (UAL) 

 
Funded 
Ratio 

 
 
 

Annual 
Covered 
Payroll 

06/30/2013  $1,308  $1,755  ($447) 134.2%  $136,000 

06/30/2014  22,839  24,378  (1,539) 106.7%  162,000 

06/30/2015  68,511  65,975  2,536 96.3%  320,082 

06/30/2016  151,777  137,175  14,602 90.4%  576,762 

06/30/2017  215,962  201,250  14,712 93.2%  694,231 

06/30/2018  330,407  298,169  32,238 90.2%  702,293 

06/30/2019  476,497  428,314  48,183 89.9%  742,059 

06/30/2020  634,099  563,391  70,708 88.8%  877,789 

 



 

 

 

Risk Analysis 

• Future Investment Return Scenarios 

 

• Discount Rate Sensitivity 

 

• Mortality Rate Sensitivity 

 

• Maturity Measures 

 

• Maturity Measures History 

 

• Hypothetical Termination Liability
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Future Investment Return Scenarios 

Analysis was performed to determine the effects of various future investment returns on required employer 
contributions. The projections below provide a range of results based on five investment return scenarios 
assumed to occur during the next four fiscal years (2020-21, 2021-22, 2022-23 and 2023-24). The projections 
also assume that all other actuarial assumptions will be realized and that no further changes to assumptions, 
contributions, benefits, or funding will occur. 

For fiscal years 2020-21, 2021-22, 2022-23, and 2023-24, each scenario assumes an alternate fixed annual 
return. The fixed return assumptions for the five scenarios are 1.0%, 4.0%, 7.0%, 9.0% and 12.0%. 

These alternate investment returns were chosen based on stochastic analysis of possible future investment 
returns over the four-year period ending June 30, 2024. Using the expected returns and volatility of the asset 
classes in which the funds are invested, we produced five thousand stochastic outcomes for this period based 
on the most recently completed Asset Liability Management process. We then selected annual returns that 
approximate the 5th, 25th, 50th, 75th, and 95th percentiles for these outcomes. For example, of all the 4-year 

outcomes generated in the stochastic analysis, approximately 25% had an average annual return of 4.0% or 
less. 

Required contributions outside of this range are also possible. In particular, whereas it is unlikely that investment 
returns will average less than 1.0% or greater than 12.0% over this four-year period, the likelihood of a single 
investment return less than 1.0% or greater than 12.0% in any given year is much greater. 

 

Assumed Annual Return From 
2020-21 through 2023-24 

Projected Employer Contributions 

2023-24 2024-25 2025-26 2026-27 

1.0%     

    Normal Cost 7.5% 7.5% 7.5% 7.5% 

    UAL Contribution $6,500 $9,200 $12,000 $16,000 

4.0%         

    Normal Cost 7.5% 7.5% 7.5% 7.5% 

    UAL Contribution $6,100 $7,900 $9,800 $12,000 

7.0%         

    Normal Cost 7.5% 7.5% 7.5% 7.5% 

    UAL Contribution $5,700 $6,700 $7,200 $7,700 

9.0%         

    Normal Cost 7.6% 7.8% 8.0% 7.4% 

    UAL Contribution $5,500 $6,100 $6,100 $5,700 

12.0%         

    Normal Cost 7.6% 7.8% 8.0% 7.4% 

    UAL Contribution $5,100 $4,800 $0 $0 
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Discount Rate Sensitivity 
 

The discount rate assumption is calculated as the sum of the assumed real rate of return and the assumed 
annual price inflation, currently 4.50% and 2.50%, respectively. Changing either the price inflation assumption 
or the real rate of return assumption will change the discount rate. The sensitivity of the valuation results to the 
discount rate assumption depends on which component of the discount rate is changed. Shown below are 
various valuation results as of June 30, 2020 assuming alternate discount rates by changing the two components 
independently. Results are shown using the current discount rate of 7.0% as well as alternate discount rates of 
6.0% and 8.0%. The rates of 6.0% and 8.0% were selected since they illustrate the impact of a 1.0% increase 
or decrease to the 7.0% assumption.  
 
Sensitivity to the Real Rate of Return Assumption 
 

As of June 30, 2020 
1% Lower 

Real Return Rate 
Current 

Assumptions 
1% Higher 

Real Return Rate 

Discount Rate 6.0% 7.0% 8.0% 

Inflation 2.5% 2.5% 2.5% 

Real Rate of Return 3.5% 4.5% 5.5% 

a) Total Normal Cost 17.65% 14.22% 11.59% 

b) Accrued Liability $761,896 $634,099 $533,333 

c) Market Value of Assets $563,391 $563,391 $563,391 

d) Unfunded Liability/(Surplus) [(b) - (c)] $198,505 $70,708 ($30,058) 

e) Funded Status 73.9% 88.8% 105.6% 

 
Sensitivity to the Price Inflation Assumption  
 

As of June 30, 2020 
1% Lower 

Inflation Rate 
Current 

Assumptions 
1% Higher 

Inflation Rate 

Discount Rate 6.0% 7.0% 8.0% 

Inflation 1.5% 2.5% 3.5% 

Real Rate of Return 4.5% 4.5% 4.5% 

a) Total Normal Cost 15.20% 14.22% 13.05% 

b) Accrued Liability $674,349 $634,099 $584,502 

c) Market Value of Assets $563,391 $563,391 $563,391 

d) Unfunded Liability/(Surplus) [(b) - (c)] $110,958 $70,708 $21,111 

e) Funded Status 83.5% 88.8% 96.4% 

Mortality Rate Sensitivity 

The following table looks at the change in the June 30, 2020 plan costs and funded status under two different 
longevity scenarios, namely assuming post-retirement rates of mortality are 10% lower or 10% higher than our 
current mortality assumptions adopted in 2017. This type of analysis highlights the impact on the plan of 

improving or worsening mortality over the long-term. 

 

As of June 30, 2020 10% Lower 
Mortality Rates 

Current 
Assumptions 

10% Higher 
Mortality Rates 

a) Total Normal Cost 14.49% 14.22% 13.97% 

b) Accrued Liability $647,155   $634,099 $622,080 

c) Market Value of Assets $563,391 $563,391 $563,391 

d) Unfunded Liability/(Surplus) [(b) - (c)] $83,764 $70,708 $58,689 

e) Funded Status 87.1% 88.8% 90.6% 
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Maturity Measures 

As pension plans mature they become more sensitive to risks. Understanding plan maturity and how it affects 
the ability of a pension plan sponsor to tolerate risk is important in understanding how the pension plan is 
impacted by investment return volatility, other economic variables and changes in longevity or other 
demographic assumptions. Since it is the employer that bears the risk, it is appropriate to perform this analysis 
on a pension plan level considering all rate plans. The following measures are for one rate plan only. 

One way to look at the maturity level of CalPERS and its plans is to look at the ratio of a plan’s retiree liability 
to its total liability. A pension plan in its infancy will have a very low ratio of retiree liability to total liability. As 
the plan matures, the ratio starts increasing. A mature plan will often have a ratio above 60%-65%. 

Ratio of Retiree Accrued Liability to 
Total Accrued Liability 

June 30, 2019 June 30, 2020 

   
1. Retired Accrued Liability 0 0 

2. Total Accrued Liability 476,497 634,099 

3. Ratio of Retiree AL to Total AL [(1) / (2)]  0.00 0.00 

Another measure of maturity level of CalPERS and its plans is to look at the ratio of actives to retirees, also 
called the Support Ratio. A pension plan in its infancy will have a very high ratio of active to retired members. 
As the plan matures, and members retire, the ratio starts declining. A mature plan will often have a ratio near 
or below one. The average support ratio for CalPERS public agency plans is 1.25. 

Support Ratio June 30, 2019 June 30, 2020 

   
1. Number of Actives 8 9 

2. Number of Retirees 0 0 

3. Support Ratio [(1) / (2)]  N/A N/A 
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Maturity Measures (Continued)  

The actuarial calculations supplied in this communication are based on various assumptions about long-term 
demographic and economic behavior. Unless these assumptions (e.g., terminations, deaths, disabilities, 
retirements, salary growth, and investment return) are exactly realized each year, there will be differences on 
a year-to-year basis. The year-to-year differences between actual experience and the assumptions are called 
actuarial gains and losses and serve to lower or raise required employer contributions from one year to the 
next. Therefore, employer contributions will inevitably fluctuate, especially due to the ups and downs of 
investment returns. 

Asset Volatility Ratio (AVR) 

Shown in the table below is the asset volatility ratio (AVR), which is the ratio of market value of assets to payroll.  
Plans that have higher AVR experience more volatile employer contributions (as a percentage of payroll) due to 
investment return. For example, a plan with an asset-to-payroll ratio of 8 may experience twice the contribution 
volatility due to investment return volatility than a plan with an asset-to-payroll ratio of 4. It should be noted 

that this ratio is a measure of the current situation. It increases over time but generally tends to stabilize as the 
plan matures. 

Liability Volatility Ratio (LVR) 

Also shown in the table below is the liability volatility ratio (LVR), which is the ratio of accrued liability to payroll. 
Plans that have a higher LVR experience more volatile employer contributions (as a percentage of payroll) due 
to investment return and changes in liability. For example, a plan with LVR ratio of 8 is expected to have twice 
the contribution volatility of a plan with LVR of 4. It should be noted that this ratio indicates a longer-term 
potential for contribution volatility. The AVR, described above, will tend to move closer to the LVR as a plan 
matures. 

Contribution Volatility June 30, 2019 June 30, 2020 

   
1. Market Value of Assets  $428,314  $563,391 

2. Payroll  742,059  877,789 

3. Asset Volatility Ratio (AVR) [(1) / (2)]  0.6  0.6 

4. Accrued Liability  $476,497  $634,099 

5. Liability Volatility Ratio (LVR) [(4) / (2)]  0.6  0.7 

 

Maturity Measures History 

 

Valuation Date 

Ratio of 
Retiree Accrued Liability  

to 
Total Accrued Liability 

Support 
Ratio 

Asset 
Volatility 

Ratio 

Liability 
Volatility 

Ratio 

     
06/30/2017 0.00 N/A 0.3 0.3 

06/30/2018 0.00 N/A 0.4 0.5 

06/30/2019 0.00 N/A 0.6 0.6 

06/30/2020 0.00 N/A 0.6 0.7 
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Hypothetical Termination Liability 

The hypothetical termination liability is an estimate of the financial position of the plan had the contract with 
CalPERS been terminated as of June 30, 2020. The plan liability on a termination basis is calculated differently 
compared to the plan’s ongoing funding liability. For the hypothetical termination liability calculation, both 
compensation and service are frozen as of the valuation date and no future pay increases or service accruals 
are assumed. This measure of funded status is not appropriate for assessing the need for future employer 
contributions in the case of an ongoing plan, that is, for an employer that continues to provide CalPERS 
retirement benefits to active employees. 

A more conservative investment policy and asset allocation strategy was adopted by the CalPERS Board for the 
Terminated Agency Pool. The Terminated Agency Pool has limited funding sources since no future employer 
contributions will be made. Therefore, expected benefit payments are secured by risk-free assets and benefit 
security for members is increased while limiting the funding risk. However, this asset allocation has a lower 
expected rate of return than the PERF and consequently, a lower discount rate is assumed. The lower discount 
rate for the Terminated Agency Pool results in higher liabilities for terminated plans. 

The effective termination discount rate will depend on actual market rates of return for risk-free securities on 
the date of termination. As market discount rates are variable, the table below shows a range for the hypothetical 
termination liability based on the lowest and highest interest rates observed during an approximate 19-month 
period from 12 months before the valuation date to 7 months after. 
 

 
Market 

Value of  
Assets (MVA) 

Hypothetical 
Termination 
   Liability1,2 

 at 0.75% 

Funded  
Status 

Unfunded 
Termination 

Liability 
at 0.75% 

Hypothetical 
Termination 

    Liability1,2 
 at 2.50% 

Funded 
Status 

Unfunded 
Termination 

Liability 
at 2.50% 

$563,391 $1,840,967 30.6% $1,277,576 $1,182,128 47.7% $618,737 

 
 
1 The hypothetical liabilities calculated above include a 5% mortality contingency load in accordance with Board policy. Other 

actuarial assumptions can be found in Appendix A of the Section 2 report. 
 

2 The current discount rate assumption used for termination valuations is a weighted average of the 10-year and 30-year U.S. 
Treasury yields where the weights are based on matching asset and liability durations as of the termination date. The 
discount rates used in the table are based on 20-year Treasury bonds, rounded to the nearest quarter percentage point, 
which is a good proxy for most plans. The 20-year Treasury yield was 1.18% on June 30, 2020, and was 1.68% on January 
31, 2021. 

 
In order to terminate the plan, you must first contact our Retirement Services Contract Unit to initiate a 
Resolution of Intent to Terminate. The completed Resolution will allow the plan actuary to give you a preliminary 
termination valuation with a more up-to-date estimate of the plan liabilities. CalPERS advises you to consult with 
the plan actuary before beginning this process. 
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Participant Data 
 
The table below shows a summary of your plan’s member data upon which this valuation is based:   
 

 

   June 30, 2019  June 30, 2020 

    

 Active Members     

  Counts  8  9 

  Average Attained Age  N/A  42.8 

  Average Entry Age to Rate Plan  N/A  39.8 

  Average Years of Credited Service  N/A  3.1 

  Average Annual Covered Pay  $92,757  $97,532 

  Annual Covered Payroll  $742,059  $877,789 

  Projected Annual Payroll for Contribution Year  $804,978  $952,216 

  Present Value of Future Payroll  $7,206,406  $8,136,197 

      

 Transferred Members  2  3 

      

 Separated Members  4  4 

      

 Retired Members and Beneficiaries     

  Counts*  0  0 

  Average Annual Benefits*  N/A  $0 

 
Counts of members included in the valuation are counts of the records processed by the valuation. Multiple 
records may exist for those who have service in more than one valuation group. This does not result in double 
counting of liabilities. 
 
* Values include community property settlements. 
 

List of Class 1 Benefit Provisions 

This plan has the additional Class 1 Benefit Provisions: 
 

• None 
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Plan’s Major Benefit Options 
Shown below is a summary of the major optional benefits for which your agency has contracted. A description of principal standard and optional plan provisions 
is in Section 2. 
 

 

Benefit Group 

Member Category Misc       

Demographics        

Actives Yes       
Transfers/Separated Yes       
Receiving No       
Benefit Group Key 111081       
Benefit Provision        
        

Benefit Formula 2% @ 62       
Social Security Coverage No       
Full/Modified Full       

        

Employee Contribution Rate 6.75%       
        

Final Average Compensation Period Three Year       
        

Sick Leave Credit Yes       
        

Non-Industrial Disability Standard       
        

Industrial Disability No       
        

Pre-Retirement Death Benefits        
Optional Settlement 2 Yes       
1959 Survivor Benefit Level Level 4       
Special No       
Alternate (firefighters) No       

        

Post-Retirement Death Benefits        

Lump Sum $500       
Survivor Allowance (PRSA) No       

        

COLA 2%       
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PEPRA Member Contribution Rates 

The California Public Employees’ Pension Reform Act of 2013 (PEPRA) established new benefit formulas, final compensation 
period, and contribution requirements for “new” employees (generally those first hired into a CalPERS-covered position on or 
after January 1, 2013). In accordance with Government Code Section 7522.30(b), “new members … shall have an initial 
contribution rate of at least 50% of the normal cost rate.” The normal cost rate is dependent on the plan of retirement 
benefits, actuarial assumptions and demographics of the risk pool, particularly members’ entry age. Should the total normal 
cost rate change by more than 1% from the base total normal cost rate, the new member rate shall be 50% of the new 
normal cost rate rounded to the nearest quarter percent. 
 
The table below shows the determination of the PEPRA member contribution rates effective July 1, 2022, based on 50% of 
the total normal cost rate as of the June 30, 2020 valuation. 

 

   Basis for Current Rate Rates Effective July 1, 2022 

Rate Plan 
Identifier 

Benefit Group Name 
Total 

Normal 
Cost 

Member 
Rate 

Total 
Normal 

Cost 
Change 

Change 
Needed 

Member 
Rate 

27069 Miscellaneous PEPRA Level 13.735% 6.75% 14.22% 0.485% No 6.75% 
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Section 2 

 

C A L I F O R N I A  P U B L I C  E M P L O Y E E S ’  R E T I R E M E N T  S Y S T E M  

 
 
 

Risk Pool Actuarial Valuation Information 
 
 
 
 
 
 

Section 2 may be found on the CalPERS website 

(calpers.ca.gov) in the Forms and  

Publications section 
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California Employers’ Pension Prefunding Trust (CEPPT) 
400 Q Street, Sacramento, CA 95811 
www.calpers.ca.gov 

California Employers’ Pension Prefunding Trust (CEPPT) 
CERTIFICATION OF FUNDING POLICY

Page 1 of 4 
Rev 7/2019 

EMPLOYER NAME: ________________________________________________________________ 

SECTION I: CEPPT Asset Allocation Strategy Selection 
As the employer, I certify that my agency chooses the following CEPPT asset allocation strategy 
(select one): 

CEPPT Asset Allocation 
Strategy 

10 Year Expected 
Rate of Return 

Expected Volatility 
(Standard Deviation) 

Strategy 1 5.0% 8.2% 

Strategy 2 4.0% 5.2% 

Concurrent 

Enrollment 

- - 

SECTION II: Contributions and Reimbursements 
As the employer, I certify that we intend to make CEPPT contributions and request eligible reimbursements in 
the following manner: 

Contributions: 

We intend to make an initial contribution of $___________________ on or around _____________. 
 (MM/YYYY) 

For fiscal year ending June 30, ______we intend to contribute the estimated following amount(s) in: 
       (YYYY) 

Strategy 1: $______________________ and/or 

Strategy 2: $______________________  

For fiscal year ending June 30, ______ we intend to contribute the estimated following amount(s) in: 
       (YYYY) 

Strategy 1: $______________________ and/or 

Strategy 2: $______________________ 
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Reimbursements: 
 
During the two years period identified above, do you intend to seek a reimbursement? 
 
            Yes 
 
          

  
 

  No  
        
 
If you answered yes: 
 
For fiscal year ending June 30, _______ we intend to seek an approximate reimbursement of $_________________.  
                                                         (YYYY)  

For fiscal year ending June 30, _______ we intend to seek an approximate reimbursement of $_________________.  
                                                         (YYYY) 
                                              

 
 
COMMENTS: 
 

http://www.calpers.ca.gov/
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We understand we will be asked to provide information to CalPERS as required to facilitate compliance 
with Governmental Accounting Standards Board (GASB) reporting requirements and we agree to 
provide this information to CalPERS on a timely basis. 
 
We understand that CEPPT will be reported in aggregate as a fiduciary fund for CalPERS reporting. 
CEPPT assets will not be reported under GASB 67/68. 
 
We understand that the cash flow information provided in Section II are estimated amounts and is 
being used for CEPPT asset management purposes. There is no implied commitment to contribute or 
reimburse. 

Employer Name 

Printed Name of Person Signing the Form 

Title of Person Signing the Form 

 Signature Date 

Designated Employer Contact Name  
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Title of Designated Employer Contact  

Phone # Email Address 
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This page provides instructions to complete each section of the Certification of Pension Funding 
Policy.  
 
 
SECTION I: CEPPT Asset Allocation Strategy Selection 
Your CEPPT assets will be invested using the asset allocation strategy checked here. Each strategy has a 
different assumed 10 year expected rate of return and risk profile.  
 

 
SECTION II: Contributions and Reimbursements 
Here we ask you to indicate how you expect to make contributions to, and seek reimbursement from, 
the trust. All contributions are voluntary and never required. This section is for informational purpose. 
There is no implied commitment to contribute or reimburse. Information provided is intended for 
investment forecast and asset management purposes.  
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CALIFORNIA EMPLOYERS’ PENSION PREFUNDING TRUST PROGRAM 

AGREEMENT AND ELECTION 
OF  

(NAME OF EMPLOYER) 

to Prefund Employer Contributions to a Defined Benefit 
Pension Plan  

WHEREAS (1) Government Code (GC) Section 21711(a) establishes in the State 
Treasury the California Employers’ Pension Prefunding Trust Fund (CEPPT), a special 
trust fund for the purpose of allowing eligible employers to prefund their required 
pension contributions to a defined benefit pension plan (each an Employer Pension 
Plan) by receiving and holding in the CEPPT amounts that are intended to be 
contributed to an Employer Pension Plan at a later date; and  

WHEREAS (2)  GC Section 21711(b) provides that the California Public Employees' 
Retirement System (CalPERS) Board of Administration (Board) has sole and exclusive 
control of the administration and investment of the CEPPT, the purposes of which 
include, but are not limited to (i) receiving contributions from participating employers; (ii) 
investing contributed amounts and income thereon, if any, in order to receive yield on 
the funds; and (iii) disbursing contributed amounts and income thereon, if any, to pay for 
costs of administration of the CEPPT and to deposit employer contributions into 
Employer Pension Plans in accordance with their terms; and 

WHEREAS (3) _____________________________________________________ 
(NAME OF EMPLOYER) 

(Employer) desires to participate in the CEPPT upon the terms and conditions set by 
the Board and as set forth herein; and 

WHEREAS (4) Employer may participate in the CEPPT upon (i) approval by the Board 
and (ii) filing a duly adopted and executed Agreement and Election to Prefund Employer 
Contributions to a Defined Benefit Pension Plan (Agreement) as provided in the terms 
and conditions of the Agreement; and 

WHEREAS (5) The CEPPT is a trust fund that is intended to perform an essential 
governmental function (that is, the investment of funds by a State, political subdivision 
or 115 entity) within the meaning of Internal Revenue Code (Code) Section 115 and 
Internal Revenue Service Revenue Ruling 77-261, and as an Investment Trust Fund, as 
defined in Governmental Accounting Standards Board (GASB) Statement No. 84, 
Paragraph 16, for accounting and financial reporting of fiduciary activities from the 
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external portion of investment pools and individual investment accounts that are held in 
a trust that meets the criteria in Paragraph 11c(1). 

WHEREAS (6) The CEPPT is not a Code Section 401(a) qualified trust and the assets 
held in the CEPPT are not assets of any Employer Pension Plan or any plan qualified 
under Code Section 401(a). 

NOW, THEREFORE, BE IT RESOLVED THAT EMPLOYER HEREBY MAKES THE 
FOLLOWING REPRESENTATION AND WARRANTY AND THAT THE BOARD AND 
EMPLOYER AGREE TO THE FOLLOWING TERMS AND CONDITIONS: 

A. Employer Representation and Warranty

Employer hereby represents and warrants that it is the State of California or a political 
subdivision thereof, or an entity whose income is excluded from gross income under 
Code Section 115(1). 

B. Adoption and Approval of the Agreement; Effective Date; Amendment

(1) Employer's governing body shall elect to participate in the CEPPT by adopting this
Agreement and filing with the Board a true and correct original or certified copy of this
Agreement as follows:

Filing by mail, send to: CalPERS 
CEPPT  
P.O. Box 1494 
Sacramento, CA 95812-1494 

Filing in person, deliver to:   CalPERS Mailroom 
CEPPT  
400 Q Street 
Sacramento, CA  95811 

(2) Upon receipt of the executed Agreement, and after approval by the Board, the
Board shall fix an effective date and shall promptly notify Employer of the effective date
of the Agreement. Employer shall provide the Board such other documents as the
Board may request, including, but not limited to a certified copy of the resolution(s) of
the governing body of Employer authorizing the adoption of the Agreement and
documentation naming Employer’s successor entity in the event that Employer ceases
to exist prior to termination of this Agreement.

(3) The terms of this Agreement may be amended only in writing upon the agreement
of both the Board and Employer, except as otherwise provided herein. Any such
amendment or modification to this Agreement shall be adopted and executed in the
same manner as required for the Agreement.  Upon receipt of the executed amendment
or modification, the Board shall fix the effective date of the amendment or modification.
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(4) The Board shall institute such procedures and processes as it deems necessary to
administer the CEPPT, to carry out the purposes of this Agreement, and to maintain the
tax-exempt status of the CEPPT. Employer agrees to follow such procedures and
processes.

C. Employer Reports Provided for the Board’s Use in Trust Administration and
Financial Reporting and Employer Contributions

(1) Employer shall provide to the Board a defined benefit pension plan cost report on
the basis of the actuarial assumptions and methods prescribed by Actuarial Standards
of Practice (ASOP) or prescribed by GASB. Such report shall be for the Board’s use in
trust administration and financial reporting and shall be prepared at least as often as the
minimum frequency required by applicable GASB Standards. This defined benefit
pension plan cost report may be prepared as an actuarial valuation report or as a GASB
compliant financial report.  Such report shall be:

1) prepared and signed by a Fellow or Associate of the Society of
Actuaries who is also a Member of the American Academy of
Actuaries or a person with equivalent qualifications acceptable to the
Board;

2) prepared in accordance with ASOP or with GASB; and

3) provided to the Board prior to the Board's acceptance of contributions
for the reporting period or as otherwise required by the Board.

(2) In the event that the Board determines, in its sole discretion, that Employer’s cost
report is not suitable for the Board’s purposes and use or if Employer fails to provide a
required report, the Board may obtain, at Employer's expense, a report that meets the
Board’s trust administration and financial reporting needs.  At the Board’s option, the
Board may recover the costs of obtaining the report either by billing and collecting such
amount from Employer or through a deduction from Employer's Prefunding Account (as
defined in Paragraph D(2) below).

(3) Employer shall notify the Board in writing of the amount and timing of contributions
to the CEPPT, which contributions shall be made in the manner established by the
Board and in accordance with the terms of this Agreement and any procedures adopted
by the Board.

(4) The Board may limit Employer’s contributions to the CEPPT to the amount
necessary to fully fund the actuarial present value of total projected benefit payments
not otherwise prefunded through the applicable Employer Pension Plan (Unfunded
PVFB), as set forth in Employer’s cost report for the applicable period. If Employer’s
contribution would cause the assets in Employer’s Prefunding Account to exceed the
Unfunded PVFB, the Board may refuse to accept the contribution.  If Employer’s cost
report for the applicable period does not set forth the Unfunded PVFB, the Board may
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refuse to accept a contribution from Employer if the contribution would cause the assets 
in Employer’s Prefunding Account to exceed Employer’s total pension liability, as set 
forth in Employer’s cost report. 

(5) No contributions are required. Contributions can be made at any time following the
effective date of this Agreement if Employer has first complied with the requirements of
this Agreement, including Paragraph C.

(6) Employer acknowledges and agrees that assets held in the CEPPT are not assets
of any Employer Pension Plan or any plan qualified under Code Section 401(a), and will
not become assets of such a plan unless and until such time as they are distributed
from the CEPPT and deposited into an Employer Pension Plan.

D. Administration of Accounts; Investments; Allocation of Income

(1) The Board has established the CEPPT as a trust fund consisting of an aggregation
of separate single-employer accounts, with pooled administrative and investment
functions.

(2) All Employer contributions and assets attributable to Employer contributions shall be
separately accounted for in the CEPPT (Employer’s Prefunding Account). Assets in
Employer’s Prefunding Account will be held for the exclusive purpose of funding
Employer’s contributions to its Employer Pension Plan(s) and defraying the
administrative expenses of the CEPPT.

(3) The assets in Employer’s Prefunding Account may be aggregated with the assets of
other participating employers and may be co-invested by the Board in any asset classes
appropriate for a Code Section 115 trust, subject to any additional requirements set
forth in applicable law, including, but not limited to, subdivision (d) of GC Section 21711.
Employer shall select between available investment strategies in accordance with
applicable Board procedures.

(4) The Board may deduct the costs of administration of the CEPPT from the
investment income of the CEPPT or from Employer’s Prefunding Account in a manner
determined by the Board.

(5) Investment income earned shall be allocated among participating employers and
posted to Employer’s Prefunding Account daily Monday through Friday, except on
holidays, when the allocation will be posted the following business day.

(6) If, at the Board’s sole discretion and in compliance with accounting and legal
requirements applicable to an Investment Trust Fund and to a Code Section 115
compliant trust, the Board determines to its satisfaction that all obligations to pay
defined benefit pension plan benefits in accordance with the applicable Employer
Pension Plan terms have been satisfied by payment or by defeasance with no
remaining risk regarding the amounts to be paid or the value of assets held in the
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CEPPT, then the residual Employer assets held in Employer’s Prefunding Account may 
be returned to Employer. 
 
E.  Reports and Statements 
 
(1)  Employer shall submit with each contribution a contribution report in the form and 
containing the information prescribed by the Board. 
 
(2)  The Board, at its discretion but at least annually, shall prepare and provide a 
statement of Employer’s Prefunding Account reflecting the balance in Employer's 
Prefunding Account, contributions made during the period covered by the statement, 
investment income allocated during such period, and such other information as the 
Board may determine.   
 
F.  Disbursements 
 
(1)  Employer may receive disbursements from the CEPPT not to exceed, on an annual 
basis, the amount of the total annual Employer contributions to Employer’s Pension 
Plan for such year. 
 
(2)  Employer shall notify the Board in writing in the manner specified by the Board of 
the persons authorized to request disbursements from the CEPPT on behalf of 
Employer.   
 
(3)  Employer's request for disbursement shall be in writing signed by Employer's 
authorized representative, in accordance with procedures established by the Board, and 
the Board may rely conclusively upon such writing. The Board may, but is not required 
to, require that Employer certify or otherwise demonstrate that amounts disbursed from 
Employer’s Prefunding Account will be used solely for the purposes of the CEPPT.   
However, in no event shall the Board have any responsibility regarding the application 
of distributions from Employer’s Prefunding Account. 
 
(4)  No disbursement shall be made from the CEPPT which exceeds the balance in 
Employer’s Prefunding Account.  
  
(5)  Requests for disbursements that satisfy the above requirements will be processed 
on at least a monthly basis.   
 
(6)  The Board shall not be liable for amounts disbursed in error if it has acted upon the 
written instruction of an individual authorized by Employer to request disbursements, and 
is under no duty to make any investigation or inquiry about the correctness of such 
instruction. In the event of any other erroneous disbursement, the extent of the Board’s 
liability shall be the actual dollar amount of the disbursement, plus interest at the actual 
earnings rate but not less than zero.  
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G.  Costs of Administration 
 
Employer shall pay its share of the costs of administration of the CEPPT, as determined 
by the Board and in accordance with Paragraph D. 
 
H.  Termination of Employer’s Participation in the CEPPT 
 
(1)  The Board may terminate Employer’s participation in the CEPPT if: 
 

(a) Employer’s governing body gives written notice to the Board of its election 
to terminate; or 

 
(b) The Board determines, in its sole discretion, that Employer has failed to 

satisfy the terms and conditions of applicable law, this Agreement or the 
Board's rules, regulations or procedures. 

 
(2)  If Employer’s participation in the CEPPT terminates for either of the foregoing 
reasons, all assets in Employer’s Prefunding Account shall remain in the CEPPT, 
except as otherwise provided below, and shall continue to be invested and accrue 
income as provided in Paragraph D, and Employer shall remain subject to the terms of 
this Agreement with respect to such assets. 
 
(3)  After Employer’s participation in the CEPPT terminates, Employer may not make 
further contributions to the CEPPT. 
 
(4)  After Employer’s participation in the CEPPT terminates, disbursements from 
Employer’s Prefunding Account may continue upon Employer’s instruction or otherwise 
in accordance with the terms of this Agreement.   
 
(5)  After Employer’s participation in the CEPPT terminates, the governing body of 
Employer may request either: 
 

(a) A trustee to trustee transfer of the assets in Employer’s Prefunding 
Account to a trust dedicated to prefunding Employer’s required pension 
contributions; provided that the Board shall have no obligation to make 
such transfer unless the Board determines that the transfer will satisfy 
applicable requirements of the Code, other law and accounting standards, 
and the Board’s fiduciary duties. If the Board determines that the transfer 
will satisfy these requirements, the Board shall then have one hundred fifty 
(150) days from the date of such determination to effect the transfer. The 
amount to be transferred shall be the amount in Employer's Prefunding 
Account as of the date of the transfer (the “transfer date”) and shall 
include investment earnings up to an investment earnings allocation date 
preceding the transfer date. In no event shall the investment earnings 
allocation date precede the transfer date by more than 150 days. 
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(b) A disbursement of the assets in Employer’s Prefunding Account; provided
that the Board shall have no obligation to make such disbursement unless
the Board determines that, in compliance with the Code, other law and
accounting standards, and the Board’s fiduciary duties, all of Employer's
obligations for payment of defined benefit pension plan benefits and
reasonable administrative costs of the Board have been satisfied. If the
Board determines that the disbursement will satisfy these requirements,
the Board shall then have one hundred fifty (150) days from the date of
such determination to effect the disbursement. The amount to be
disbursed shall be the amount in Employer’s Prefunding Account as of the
date of the disbursement (the “disbursement date”) and shall include
investment earnings up to an investment earnings allocation date
preceding the disbursement date. In no event shall the investment
earnings allocation date precede the disbursement date by more than 150
days.

(6) After Employer’s participation in the CEPPT terminates and at such time that no
assets remain in Employer’s Prefunding Account, this Agreement shall terminate. To the
extent that assets remain in Employer’s Prefunding Account, this Agreement shall
remain in full force and effect.

(7) If, for any reason, the Board terminates the CEPPT, the assets in Employer’s
Prefunding Account shall be paid to Employer to the extent permitted by law and Code
Section 115 after retention of (i) an amount sufficient to pay the Unfunded PVFB as set
forth in a current defined benefit pension plan(s) cost report prepared in compliance with
ASOP and the requirements of Paragraph C(1), and (ii) amounts sufficient to pay
reasonable administrative costs of the Board. Amounts retained by the Board to pay the
Unfunded PVFB shall be transferred to (i) another Code Section 115 trust dedicated to
prefunding Employer’s required pension contributions, subject to the Board’s
determination that such transfer will satisfy applicable requirements of the Code, other
law and accounting standards, and the Board’s fiduciary duties or (ii) Employer’s
Pension Plan, subject to acceptance by Employer’s Pension Plan.

(8) If Employer ceases to exist but Employer’s Prefunding Account continues to exist,
and if no provision has been made to the Board’s satisfaction by Employer with respect
to Employer’s Prefunding Account, the Board shall be permitted to identify and appoint
a successor to Employer under this Agreement, provided that the Board first
determines, in its sole discretion, that there is a reasonable basis upon which to identify
and appoint such a successor and provided further that such successor agrees in
writing to be bound by the terms of this Agreement. If the Board is unable to identify or
appoint a successor as provided in the preceding sentence, then the Board is
authorized to appoint a third-party administrator or other successor to act on behalf of
Employer under this Agreement and to otherwise carry out the intent of this Agreement
with respect to Employer’s Prefunding Account. Any and all costs associated with such
appointment shall be paid from the assets attributable to Employer’s Prefunding
Account. At the Board’s option, and subject to acceptance by Employer’s Pension Plan,
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the Board may instead transfer the assets in Employer’s Prefunding Account to 
Employer’s Pension Plan and terminate this Agreement. 

(9) If the Board determines, in its sole discretion, that Employer has breached the
representation and warranty set forth in Paragraph A., the Board shall take whatever
action it deems necessary to preserve the tax-exempt status of the CEPPT.

I. Indemnification

Employer shall indemnify, defend, and hold harmless CalPERS, the Board, the CEPPT, 
and all of the officers, trustees, agents and employees of the foregoing from and against 
any loss, liability, claims, causes of action, suits, or expense (including reasonable 
attorneys’ fees and defense costs, lien fees, judgments, fines, penalties, expert witness 
fees, appeals, and claims for damages of any nature whatsoever) not charged to the 
CEPPT and imposed as a result of, arising out of, related to or in connection with (1) the 
performance of the Board’s duties or responsibilities under this Agreement, except to 
the extent that such loss, liability, suit or expense results or arises from the Board's own 
gross negligence, willful misconduct or material breach of this Agreement, or (2) without 
limiting the scope of Paragraph F(6) of this Agreement, any acts taken or transactions 
effected in accordance with written directions from Employer or any of its authorized 
representatives or any failure of the Board to act in the absence of such written 
directions to the extent the Board is authorized to act only at the direction of Employer. 

J. General Provisions

(1) Books and Records

Employer shall keep accurate books and records connected with the performance of 
this Agreement. Such books and records shall be kept in a secure location at 
Employer's office(s) and shall be available for inspection and copying by the Board and 
its representatives.  

(2) Notice

(a) Any notice or other written communication pursuant to this Agreement will be
deemed effective immediately upon personal delivery, or if mailed, three (3) days
after the date of mailing, or if delivered by express mail or e-mail, immediately
upon the date of confirmed delivery, to the following:

For the Board: 

Filing by mail, send to: 
CalPERS 
CEPPT  
P.O. Box 1494 
Sacramento, CA 95812-1494 
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Filing in person, deliver to:   
CalPERS Mailroom 
CEPPT  
400 Q Street 
Sacramento, CA  95811 

For Employer: 

 

(b) Either party to this Agreement may, from time to time by notice in writing 
served upon the other, designate a different mailing address to which, or a 
different person to whom, all such notices thereafter are to be addressed.

(3) Survival

All representations, warranties, and covenants contained in this Agreement, or in any 
instrument, certificate, exhibit, or other writing intended by the parties to be a part of this 
Agreement shall survive the termination of this Agreement. 

(4) Waiver

No waiver of a breach, failure of any condition, or any right or remedy contained in or 
granted by the provisions of this Agreement shall be effective unless it is in writing and 
signed by the party waiving the breach, failure, right, or remedy.  No waiver of any 
breach, failure, right, or remedy shall be deemed a waiver of any other breach, failure, 
right, or remedy, whether or not similar, nor shall any waiver constitute a continuing 
waiver unless the writing so specifies. 

(5) Necessary Acts; Further Assurances

The parties shall at their own cost and expense execute and deliver such further 
documents and instruments and shall take such other actions as may be reasonably 
required or appropriate to evidence or carry out the intent and purposes of this 
Agreement. 

(6) Incorporation of Amendments to Applicable Laws and Accounting Standards

Any references to sections of federal or state statutes or regulations or accounting 
standards shall be deemed to include a reference to any amendments thereof and any 
successor provisions thereto. 
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(7) Days 
 
Wherever in this Agreement a set number of days is stated or allowed for a particular 
event to occur, the days are understood to include all calendar days, including 
weekends and holidays, unless otherwise stated. 
 
(8) No Third Party Beneficiaries 
 
Except as expressly provided herein, this Agreement is for the sole benefit of the parties 
hereto and their permitted successors and assignees, and nothing herein, expressed or 
implied, will give or be construed to give any other person any legal or equitable rights 
hereunder.  Notwithstanding the foregoing, CalPERS, the CEPPT, and all of the 
officers, trustees, agents and employees of CalPERS, the CEPPT and the Board shall 
be considered third party beneficiaries of this Agreement with respect to Paragraph I 
above. 
 
(9) Counterparts 
 
This Agreement may be executed in one or more counterparts, each of which shall be 
deemed an original, but all of which together shall constitute one and the same 
instrument. 
 
 
 
 
A majority vote of Employer’s Governing Body at a public meeting held on the ______ 

day of the month of __________________ in the year _________, authorized entering 

into this Agreement.  

 
Signature of the Presiding Officer:  ________________________________________ 

Printed Name of the Presiding Officer:  _____________________________________ 

Name of Governing Body: ______________________________________________ 

Name of Employer: ___________________________________________________ 
 
Date:  _______________________________ 
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BOARD OF ADMINISTRATION 
CALIFORNIA PUBLIC EMPLOYEES’ RETIREMENT SYSTEM 
 
 
BY_____________________________________ 
ARNITA PAIGE 
DIVISION CHIEF, PENSION CONTRACT AND PREFUNDING PROGRAMS  
CALIFORNIA PUBLIC EMPLOYEES’ RETIREMENT SYSTEM 
 
 
 

To be completed by CalPERS 
 
The effective date of this Agreement is:  _________________________ 
 



California Public Employees’ Retirement System 
California Employers’ Pension Prefunding Trust (CEPPT) 
400 Q Street, Sacramento, CA 95811 
www.calpers.ca.gov 

Delegation of Authority to Request Disbursements 
California Employers’ Pension Prefunding Trust 

(CEPPT) 

RESOLUTION 
OF THE 

(GOVERNING BODY) 

OF THE 

(NAME OF EMPLOYER) 

The 
(GOVERNING BODY) 

delegates to the incumbents 

in the positions of 
(TITLE) 

and 

(TITLE) 
 , and/or 

(TITLE) 
 authority to request on behalf of the 

Employer disbursements from the Pension Prefunding Trust and to certify as to the purpose 

for which the disbursed funds will be used. 

By 

Title 

 

Revised 07/2019 
Page 1 of 1 

Date

Witness 
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SUBJECT: Resolution in Support of Allocation Request for Regional Measure 2 Funding 

for the Shared Autonomous Vehicle Phase 2 Deployment Project 
 
FROM: Jennifer Yeamans, Senior Grants & Management Specialist 
 
DATE: September 13, 2021 
 
 
Action Requested 
The Projects & Services Committee recommends the Board of Directors approve Resolution 
26-2021 in support of an allocation request to the Metropolitan Transportation Commission 
(MTC) for $150,000 for the design phase of the Shared Autonomous Vehicle Phase 2 
Deployment Project. This resolution is required to request an allocation of this funding from 
MTC.  
 
Background 
In 2004, Senate Bill 916 established the Regional Traffic Relief Plan, including a list of 
projects eligible to receive funding authorized by Regional Measure 2 (RM2), which 
increased tolls on the seven state-owned toll bridges in the Bay Area by $1 to fund various 
traffic relief programs and projects in eligible bridge corridors. SB 916 identified the Alameda 
County Transportation Commission (CTC) as the project sponsor of $65 million in anticipated 
revenues to be allocated for RM2 Project 32, I-580 (Tri-Valley) Rapid Transit Corridor 
Improvements in Alameda County. To date funds have been allocated in the corridor on 
construction of the I-580 High Occupancy Toll (HOT) lanes and other HOV improvements, 
improvements to the I-580/I-680 interchange, and construction of the Dublin-Pleasanton 
BART Parking Garage. 
 
In late 2020, MTC notified LAVTA staff that a balance of approximately $5 million remained 
on the Project available for allocation to eligible transit-related projects in the corridor and 
requested proposal(s) from LAVTA that could utilize the funds. In December 2020, Alameda 
CTC approved the update to the Countywide Transportation Program, which included several 
LAVTA priority projects, including $3 million for systemwide passenger facilities 
rehabilitation and enhancements, and $2 million for capital costs related to Phase 2 
deployment of the Shared Autonomous Vehicle (SAV) project. LAVTA initiated formal 
requests to MTC for RM2 capital funding for both projects as they relate to addressing 
congestion on the I-580 corridor. In May 2021, MTC approved LAVTA’s allocation request 
for design-engineering funding toward construction of $2.3 million in Rapid Bus Stop 
Improvements, while discussions continued regarding the SAV proposal. 
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Discussion 
Per MTC Regional Measure 2 Policies and Procedures (MTC Resolution 3636), project 
sponsors must submit a governing-board certification of compliance with RM2 provisions 
(Attachment 1) in order to receive allocations. Because the RM2 legislation identifies 
Alameda CTC as the project sponsor, Alameda CTC must also submit a resolution of local 
support for the project. On September 13, Alameda CTC’s Programs and Projects Committee 
is scheduled to consider its resolution to sponsor the project and designate LAVTA as the 
project’s Implementing Agency, delegating responsibility to LAVTA for compliance with all 
RM2 Policies and Procedures. Contingent upon actions by both the LAVTA Board on 
September 13 and Alameda CTC on September 23, MTC would consider the allocation 
request in October. 
 
RM2 Policies and Procedures require each allocation to fund a minimum usable segment 
and/or deliverable. Thus MTC’s initial allocation will fund $150,000 budgeted for the 
project’s design phase only. Pending acceptance of 100% plans, specifications, and estimates 
for the project, MTC will consider allocating an additional $2.545 million for the construction 
phase as described in the Initial Project Report (IPR), shown in Attachment 2.  
 
The initial project scope defined in the IPR calls for design-engineering work to support 
construction of two key facilities necessary to support the expansion of LAVTA’s existing 
SAV route tested in Phase 1 (summarized in Attachment 3):  

• Local infrastructure upgrades including vehicle-to-everything (V2X) communication 
with traffic lights and streetside signage 

• Construction of modern, attractive passenger facilities at or near the Ross 
Headquarters business park to serve as the route endpoint from the Dublin/Pleasanton 
BART station. 

 
A subsequent construction phase would provide for the construction of these facilities as well 
as the acquisition of three next-generation SAVs needed to operate on the proposed Phase 2 
route, shown in Attachment 4. Storage of the vehicles is provided for in the plans for the new 
Dublin-Pleasanton BART parking garage scheduled to begin construction next year. 
 
Budget 
The project budget is funded 100% by RM2 funds in the design phase and by a combination 
of RM2 and potential future MTC discretionary funds from the Innovative Deployments to 
Enhance Arterials (IDEA) Shared Autonomous Vehicle (SAV) program in the construction 
phase, as shown below (all amounts shown in thousands of dollars). 
 

 RM2 

MTC IDEA 
SAV Program 
(uncommitted) Total 

PS&E (current allocation) $150 -- $150 
Construction (future allocation) $2,545 $600 $3,145 
Total $2,695 $600 $3,295 
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Next Steps 
Following MTC approval of the RM2 allocation in October, LAVTA will initiate one or more 
Task Order Requests with its on-call design-engineering firm, Kimley-Horn, to finalize the 
scope of work for the design-engineering phase of the project. The design phase is expected to 
If additional funding for the future construction phase is not secured from MTC’s IDEA SAV 
Program, staff will seek out other potential funding sources for the project’s construction 
phase. 

Recommendation 
The Projects & Services Committee recommends the Board of Directors approve Resolution 
26-2021 in support of an allocation request to the Metropolitan Transportation Commission
for $150,000 for the design phase of the Shared Autonomous Vehicle Phase 2 Deployment
Project.

Attachments: 
1. Resolution 26-2021
2. Initial Project Report: LAVTA Rapid Bus Stop Improvement Project
3. IPR Attachment A: Phase 1 Summary
4. IPR Attachment B: Proposed Phase 2 Route and Vehicle

Approved: 
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RESOLUTION NO. 26-2021 

 
A RESOLUTION OF THE BOARD OF DIRECTORS  

OF THE LIVERMORE AMADOR VALLEY TRANSIT AUTHORITY  
AS IMPLEMENTING AGENCY FOR REGIONAL MEASURE 2 FUNDING FOR THE 

SHARED AUTONOMOUS VEHICLE PHASE 2 DEPLOYMENT PROJECT 
 

 
 WHEREAS, SB 916 (Chapter 715, Statutes 2004), commonly referred as Regional 
Measure 2, identified projects eligible to receive funding under the Regional Traffic Relief Plan; 
and  
 
 WHEREAS, the Metropolitan Transportation Commission (MTC) is responsible for 
funding projects eligible for Regional Measure 2 funds, pursuant to Streets and Highways Code 
Section 30914(c) and (d); and 
 
 WHEREAS, MTC has established a process whereby eligible transportation project 
sponsors may submit allocation requests for Regional Measure 2 funding; and 
 
 WHEREAS, allocations to MTC must be submitted consistent with procedures and 
conditions as outlined in Regional Measure 2 Policy and Procedures; and 
 
 WHEREAS, Streets and Highways Code Section 30914(c) and (d) identifies the 
Alameda County Transportation Commission as Project Sponsor for RM2 Project 32, I-580 (Tri-
Valley) Rapid Transit Corridor Improvements in Alameda County; and 
 
 WHEREAS, the Alameda County Transportation Commission plans to designate the 
Livermore Amador Valley Transit Authority (LAVTA) as implementing agency for the design 
and construction of the Shared Autonomous Vehicle Phase 2 Deployment Project, an eligible 
project under RM2 Project 32, I-580 (Tri-Valley) Rapid Transit Corridor Improvements; and 
 
 WHEREAS, LAVTA is an eligible implementing agency for transportation project(s) in 
Regional Measure 2, Regional Traffic Relief Plan funds; and 
 
 WHEREAS, the Shared Autonomous Vehicle Phase 2 Deployment Project is eligible for 
consideration in the Regional Traffic Relief Plan of Regional Measure 2, as identified in 
California Streets and Highways Code Section 30914(c) or (d); and 
 
 WHEREAS, the Regional Measure 2 allocation request, attached hereto in the Initial 
Project Report and incorporated herein as though set forth at length, lists the project, purpose, 
schedule, budget, expenditure and cash flow plan for which LAVTA is requesting that MTC 
allocate Regional Measure 2 funds; now, therefore, be it  
 
 RESOLVED, that LAVTA, and its agents shall comply with the provisions of the 
Metropolitan Transportation Commission’s Regional Measure 2 Policy Guidance (MTC 
Resolution No. 3636); and be it further 
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 RESOLVED, that LAVTA certifies that the project is consistent with the Regional 
Transportation Plan (RTP); and be it further  
 
 RESOLVED, that the year of funding for any design, right-of-way and/or construction 
phases has taken into consideration the time necessary to obtain environmental clearance and 
permitting approval for the project; and be it further  
 
 RESOLVED, that the Regional Measure 2 phase or segment is fully funded, and results 
in an operable and useable segment; and be it further  
 
 RESOLVED, that LAVTA approves the updated Initial Project Report, attached to this 
resolution; and be it further 
 
 RESOLVED, that LAVTA approves the cash flow plan, attached to this resolution; and 
be it further 
 
 RESOLVED, that LAVTA has reviewed the project needs and has adequate staffing 
resources to deliver and complete the project within the schedule set forth in the updated Initial 
Project Report, attached to this resolution; and, be it further 
 
 RESOLVED, that LAVTA is an eligible sponsor of projects in the Regional Measure 2 
Regional Traffic Relief Plan, Capital Program, in accordance with California Streets and 
Highways Code 30914(c); and be it further 
 
 RESOLVED, that LAVTA is authorized to submit an application for Regional Measure 
2 funds for the Shared Autonomous Vehicle Phase 2 Deployment Project in accordance with 
California Streets and Highways Code 30914(c); and be it further 
 
 RESOLVED, that LAVTA certifies that the projects and purposes for which RM2 funds 
are being requested is in compliance with the requirements of the California Environmental 
Quality Act (Public Resources Code Section 2l000 et seq.), and with the State Environmental 
Impact Report Guidelines (l4 California Code of Regulations Section l5000 et seq.) and if 
relevant the National Environmental Policy Act (NEPA), 42 USC Section 4-1 et. seq. and the 
applicable regulations thereunder; and be it further 
 
 RESOLVED, that there is no legal impediment to LAVTA making allocation requests 
for Regional Measure 2 funds; and be it further 
 
 RESOLVED, that there is no pending or threatened litigation which might in any way 
adversely affect the proposed project, or the ability of LAVTA to deliver such project; and be it 
further 
 
  RESOLVED, that LAVTA agrees to comply with the requirements of MTC’s Transit 
Coordination Implementation Plan as set forth in MTC Resolution 3866; and be it further 
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 RESOLVED, that LAVTA indemnifies and holds harmless MTC, its Commissioners, 
representatives, agents, and employees from and against all claims, injury, suits, demands, 
liability, losses, damages, and expenses, whether direct or indirect (including any and all costs 
and expenses in connection therewith), incurred by reason of any act or failure to act of LAVTA, 
its officers, employees or agents, or subcontractors or any of them in connection with its 
performance of services under this allocation of RM2 funds. In addition to any other remedy 
authorized by law, so much of the funding due under this allocation of RM2 funds as shall 
reasonably be considered necessary by MTC may be retained until disposition has been made of 
any claim for damages, and be it further 
 
 RESOLVED, that LAVTA shall, if any revenues or profits from any non-governmental 
use of property (or project) that those revenues or profits shall be used exclusively for the public 
transportation services for which the project was initially approved, either for capital 
improvements or maintenance and operational costs, otherwise the Metropolitan Transportation 
Commission is entitled to a proportionate share equal to MTC’s percentage participation in the 
projects(s); and be it further 
 
 RESOLVED, that assets purchased with RM2 funds including facilities and equipment 
shall be used for the public transportation uses intended, and should said facilities and equipment 
cease to be operated or maintained for their intended public transportation purposes for its useful 
life, that the Metropolitan Transportation Commission (MTC) shall be entitled to a present day 
value refund or credit (at MTC’s option) based on MTC’s share of the Fair Market Value of the 
said facilities and equipment at the time the public transportation uses ceased, which shall be 
paid back to MTC in the same proportion that Regional Measure 2 funds were originally used; 
and be it further 
 
 RESOLVED, that LAVTA shall post on both ends of the construction site(s) at least two 
signs visible to the public stating that the Project is funded with Regional Measure 2 Toll 
Revenues; and be it further 
 

 RESOLVED, that LAVTA authorizes its Executive Director or his/her designee to 
execute and submit an allocation request for the design phase with MTC for Regional Measure 2 
funds in the amount of one hundred fifty thousand dollars ($150,000), for the project, purposes 
and amounts included in the project application attached to this resolution; and be it further 
 
 RESOLVED, that the Executive Director or his/her designee is hereby delegated the 
authority to make non-substantive changes or minor amendments to the IPR as he/she deems 
appropriate; and be it further  
 
 RESOLVED, that a copy of this resolution shall be transmitted to MTC in conjunction 
with the filing of the LAVTA application referenced herein; and be it further 
 
 RESOLVED, that allocation of Regional Measure 2 funding for the Shared Autonomous 
Vehicle Phase 2 Deployment Project is contingent upon action by the Alameda County 
Transportation Commission designating LAVTA as implementing agency for the Project and the 
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Metropolitan Transportation Commission’s approval of this designation with the allocation 
request.  
 

PASSED AND ADOPTED BY the governing board of the Livermore Amador Valley 
Transit Authority on this 13th day of September 2021. 
 

______________________________ 
Karla Brown, Chair 
 
Attest: 
 
 
______________________________ 
Michael Tree, Executive Director 



Attachment 2 
Regional Measure 2 – INITIAL PROJECT REPORT 

 

   
 - 1 - 

 
Regional Measure 2 

Initial Project Report (IPR) 
 

 
Project Title:   
 
 
RM2 Project No.  
 
 
 
 
 

Allocation History: 

 MTC Approval 
Date 

Amount Phase 

#1:     

#2    

#3    

 Total:  $ 
 
 

Current Allocation Request: 

IPR Date Amount Being 
Requested 

Phase Requested 

June 18, 2021 $150,000 PS&E: Design-engineering for 
Passenger Facilities and V2I Intersection 
Upgrades  

 

LAVTA Shared Autonomous Vehicle Phase 2 Deployment 
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I. OVERALL PROJECT INFORMATION 
 
A. Project Sponsor / Co-sponsor(s) / Implementing Agency 

 
Alameda County Transportation Commission (TBD) / Livermore Amador Valley Transit Authority (LAVTA) 

 
B. Project Purpose 
 
The primary purpose of this project is to advance deployment of LAVTA’s Shared Autonomous Vehicle 
(SAV) Project with capital investments necessary to support Phase 2 operations. Phase 2 will build on the 
success of Phase 1 testing and demonstration activities and involve the following principal components: 

• Acquisition of three (3) next-generation SAVs 
• Implementation of advanced traffic-signal technologies to enable vehicle-to-infrastructure 

(V2I)/vehicle-to-everything (V2X) communications 
• Construction of attractive, modern passenger facilities at a business park approximately one mile 

from the East Dublin/Pleasanton BART station in LAVTA’s service area.  
 
Advances in SAV technology since LAVTA began road-testing its first SAV in 2019 are moving forward at a 
rapid pace. With an ability to operate much more efficiently than traditional first- and last-mile shuttles, the 
electric SAV can leverage the full potential of the region’s transit investments by functioning as a reliable 
first/last mile feeder service into fast, frequent local and regional transit, such as the BART system and the 
Livermore Amador Valley Transit Authority’s (LAVTA) bus rapid transit network.  
 
LAVTA’s SAV service between the Ross Headquarters business park (Zeiss and other businesses are also in 
the high-density office park) will generate new public transit ridership on BART and LAVTA that will reduce 
congestion on I-580, decrease pollution, and contribute to greater safety on roadways. 
 

 
C. Project Description (please provide details) 

 Project Graphics to be sent electronically with This Application 
 

The current LAVTA SAV Demonstration and Deployment Project - Phase 1 route operates between the East 
Dublin/Pleasanton BART station and the intersection near Persimmon Place, a retail shopping center 
approximately one-half mile from the BART station (see Attachment A – Project Background and Phase 1 
Summary). The proposed extension of this route in Phase 2 will include additional key stops and serve even 
more passengers at the Zeiss Innovation Center and Ross Headquarters business park approximately one mile 
from the BART station (see Attachment B – Phase 2 Map and Vehicle). 
 
Design-engineering work will provide for 100% plans, specifications, and estimates (PS&E) for the 
construction of two key facilities necessary to support this expansion:  

• Local infrastructure upgrades including vehicle-to-everything (V2X) communication with traffic 
lights and streetside signage 

• Construction of modern, attractive passenger facilities at or near the Ross Headquarters business park 
to serve as the route endpoint from the Dublin/Pleasanton BART station. 

 
To support the expanded route, Phase 2 will also include an upgraded and expanded SAV fleet of vehicles 
capable of traveling up to 25 mph, with greater capacity to accommodate the increase in ridership. LAVTA 
anticipates these vehicles will be manufactured in the United States. A subsequent allocation request for the 
construction phase will include: 

• Construction of local infrastructure upgrades, such as vehicle-to-everything (V2X) communication 
with traffic lights and streetside signage.  
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• Construction of the passenger facilities 
• Acquisition of three SAVs 

 
The passenger facility improvements are envisioned as an attractive, safe and, convenient place to board and 
alight the SAVs. LAVTA will work with professional engineering support services in Phase 2 to finalize 
access and circulation agreements as well as securing any necessary approvals from City of Dublin, the 
California Department of Motor Vehicles (DMV), and the National Highway Traffic Safety Administration 
(NHTSA).  
 
The SAV project will continue to be overseen by LAVTA’s Director of Operations and Innovation, Toan 
Tran, as well as the agency’s SAV Operations and Maintenance General Manager, Neal Hemenover. Neal is 
the lead of the Transdev North America Autonomous Vehicle team, focused on implementation and 
deployment of autonomous vehicles for transit and city services. 
 
LAVTA has also been collaborating closely with City of Dublin’s Traffic Engineer, Sai Midididdi, and the 
Gray-Bowen-Scott engineering consultant team led by Obaid Khan, P.E. Sai and Obaid have extensive 
experience in implementing traffic signal communication systems and exploring a potential SAV dedicated 
lane in the project area. LAVTA and the City of Dublin executed an MOU in September 2018 affirming each 
agency’s roles and responsibilities in advancing development of the SAV project within the City of Dublin. 
 

 
D. Impediments to Project Completion 

 
While LAVTA was successful in securing permits for the current Phase 1 route, shared autonomous vehicles 
are still highly regulated by state and federal entities including NHTSA and the DMV. It is foreseeable that as 
the technology matures there could be delays from time to time to address unknown issues originating from 
these agencies in testing and deployment of passenger service. However, LAVTA expects these delays to be 
sporadic and short-term in nature as the agency has a past successful track record of working with state and 
federal regulators on the Phase 1 project. 
 
Considering the careful, successful testing and service conducted thus far in Phase 1, LAVTA does not expect 
to encounter any unanticipated safety issues. Even though unanticipated, future legislation on SAVs at the 
federal and/or state level could influence the project and/or create potential for delays.  
 
Although the COVID pandemic might create new commuting patterns that could affect the projected ridership 
of the LAVTA SAV project as well as related transit services, freeways are quickly returning to pre-pandemic 
congestion levels as previously remote workers are called back to offices. The pent-up demand for freeway 
space during commute hours given the job and housing imbalance at the regions outskirts is too severe to 
think otherwise, thereby driving demand for alternative transportation solutions, which can be facilitated by 
the LAVTA’s SAV project. 
 
At this time LAVTA is anticipating full funding of the construction phase to include additional grant funding 
from MTC’s IDEA SAV Program and/or other source(s) to achieve the full scope. Should additional funds as 
listed in the Project Funding Sheet not be available, the scope of the project can be modified accordingly, 
such as by acquiring two SAVs to initiate service instead of three.  

 
 

E. Operability 
 

LAVTA projects ridership in Phase 2 (based on a pre-COVID operating environment) to be 40 rides per hour 
and 300 rides per day on average with these operating assumptions: 
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 • 2 revenue vehicles (12-15 minute headways), plus one spare vehicle 
 • 12 hours/day, Mon-Fri 
 

 Peak one hour 
demand, peak 
direction only 

Peak four-hour 
demand, peak 
direction only 

Total daily 
ridership – 8 hours 
per day 

Total Daily 
ridership- 16 hours 
per day 

BART only 40 120 300* 380** 
BART and 
Valley Link  99 300 660* 740** 

 
  
Based on the above assumptions, the estimated annual operating budget is $1.8 million annually. Farebox 
return is expected at 20-30 percent of operating costs, as operating costs will be low relative to more 
conventional modes of transit. LAVTA is working with businesses in the Ross Headquarters business park to 
utilize TDM benefits available to employees toward the SAV and other public transit options.  
 
LCTOP and TDA funds have been identified as potential funding sources for ongoing operations.  
 
For vehicle-storage facilities, LAVTA has included space for secure storage and charging facilities for up to 
six SAVs to be located on the ground floor of the new Dublin BART Parking Garage being constructed by 
Alameda County in part with RM2 funds sponsored by the Alameda County Transportation Commission 
(RM2 Project 32.3). Garage construction is currently expected to be completed in 2023. In the meantime, as 
may be necessary, vehicles can be transported by flatbed to LAVTA’s Livermore O&M facility for overnight 
storage as is the case now in Phase 1 testing. 
 
 
II. PROJECT PHASE DESCRIPTION and STATUS 

 
F. Environmental –  Does NEPA Apply:  Yes  No 
 
Based on the recent adoption of SB 288, this project is exempt from CEQA.  

 
G. Design –  
 
Phase 2 design and engineering work will build on the Phase 1 test environment already in operation, by 
expanding the number of vehicles deployed and their reach from the BART station. Design and engineering 
work will involve the following tasks/milestones: 
 

1. Initiate Task Order Contracts with On-Call Engineering Firms for passenger facilities and 
local infrastructure upgrades - December 2021 

2. Complete 100% PS&E for passenger facilities, local infrastructure ready to advertise - May 
2022 

 
To complete these tasks, LAVTA currently has an on-call engineering contract in place with Kimley-Horn 
and Associates. It is anticipated that upon allocation of RM2 funding, LAVTA would execute a Task Order 
with Kimley-Horn to prepare 100% PS&E documents ready to advertise for construction and equipment 
acquisition for completion of the V2X Intersection Upgrades and Passenger Facilities projects within 6 
months. 
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H. Right-of-Way Activities / Acquisition – 
 

For initial expansion of the route, LAVTA anticipates the SAVs will operate only in public right-of-way with 
the passenger facilities being constructed in public right of way adjacent to the Ross Headquarters Business 
Park and the Zeiss Innovation Center. 

 
I. Construction / Vehicle Acquisition –  

 
Once design-engineering work is completed for both the intersection upgrades and to guide the location, 
design, and construction of the passenger facilities, LAVTA will be ready to advance to the construction 
phase. This phase will involve construction and equipment acquisition for the passenger facilities as well as 
the acquisition of three SAVs and upgraded technology that allows for communication between the vehicles 
and traffic signals via Cellular Vehicle to Everything (CV2X) equipment. LAVTA anticipates that the vehicle 
acquisition will take approximately 12 months, with three months for procurement and 9 months for 
manufacture and delivery.  
 
III. PROJECT BUDGET  
 
J. Project Budget (Escalated to year of expenditure) 

Phase 

Total Amount 
- Escalated - 
(Thousands) 

Environmental Studies & Preliminary Eng (ENV / PE / PA&ED) N/A 
Design - Plans, Specifications and Estimates (PS&E) $150 
Right-of-Way Activities /Acquisition (R/W) N/A 
Construction  / Rolling Stock Acquisition  (CON) $3,145 

Total Project Budget (in thousands) $3,295 
 

K. Project Budget (De-escalated to current year)  

Phase 

Total Amount 
- De-escalated - 

(Thousands) 
Environmental Studies & Preliminary Eng (ENV / PE / PA&ED) N/A 
Design - Plans, Specifications and Estimates (PS&E) $150 
Right-of-Way Activities /Acquisition (R/W) N/A 
Construction / Rolling Stock Acquisition (CON) $3,074 

Total Project Budget (in thousands) $3,224 
 
L. Project Budget – Deliverable Segment (Escalated to year of expenditure) 

 

Phase 

Total Amount 
- Escalated - 
(Thousands) 

Environmental Studies & Preliminary Eng (ENV / PE / PA&ED) N/A 
Design - Plans, Specifications and Estimates (PS&E) $150 
Right-of-Way Activities /Acquisition (R/W) N/A 
Construction  / Rolling Stock Acquisition  (CON) N/A 

Total Project Budget (in thousands) $150 
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M. Project Budget – Deliverable Segment (De-escalated to current year)  

Phase 

Total Amount 
- De-escalated - 

(Thousands) 
Environmental Studies & Preliminary Eng (ENV / PE / PA&ED) N/A 
Design - Plans, Specifications and Estimates (PS&E) $150 
Right-of-Way Activities /Acquisition (R/W) N/A 
Construction  / Rolling Stock Acquisition  (CON) N/A 

Total Project Budget (in thousands) $150 
 
 
IV. OVERALL PROJECT SCHEDULE 

 

 
 
Phase-Milestone 

Planned (Update as needed) 

Start Date Completion Date 

Environmental Document N/A  

Environmental Studies, Preliminary Eng. (ENV / PE / PA&ED) N/A N/A 

Final Design - Plans, Specs. & Estimates (PS&E) November 2021 May 2022 

Right-of-Way Activities /Acquisition  
(R/W)  -- if needed N/A N/A 

Construction (Begin – Open for Use)  / Acquisition / Operating Service 
(CON) September 2022 October 2023 

 
V. ALLOCATION REQUEST INFORMATION 
 
N. Detailed Description of Allocation Request 
 
 
Describe the scope of the allocation request. Provide background and other details as necessary. 
 
In order to continue expanding the SAV project (Phase 1 progress to date is summarized in Attachment A) 
and support new revenue service, estimated capital costs for additional SAVs, technology upgrades, and 
passenger facilities total $3.295 million, as shown in the attached IPR Estimated Budget Plan form, of which 
$2.695 million would be funded by RM2 over both PS&E and construction phases. The current allocation 
request as shown below would only be for the PS&E phase, with a subsequent construction allocation request 
occurring upon completion of all PS&E activities and deliverables listed in Section P, Workplan.  
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Amount being requested (in escalated dollars) $150,000 

Project Phase being requested PS&E 

Are there other fund sources involved in this phase?   Yes     No 

Date of anticipated Implementing Agency Board approval the RM2 IPR 
Resolution for the allocation being requested September 13, 2021 

Month/year being requested for MTC Commission approval of 
allocation October 2021 

 
O. Status of Previous Allocations (if any) 
 
Not Applicable. 
 
P. Workplan  Workplan in Alternate Format Enclosed 
  
 

TASK 
NO Description Deliverables 

Completion 
Date 

1. Award Design-Engineering Contract 
for Passenger Facilities 

Executed Task Order 
encompassing design-engineering 

contract/scope of work + fee 
November 2021 

2. Award Design-Engineering Contract 
for V2X Intersection Upgrades 

Executed Task Order 
encompassing design-engineering 

contract/scope of work + fee 
November 2021 

3. 
Design completion/ready to 

advertise/procure equipment for 
Passenger Facilities 

100% Plans, Specifications & 
Estimates May 2022 

4. 
Design completion/ready to 

advertise/procure equipment for 
V2X Intersection Upgrades 

100% Plans, Specifications & 
Estimates May 2022 

 
 

Q. Impediments to Allocation Implementation 
 

With the exception of minor delays for scoping comments requiring further effort, or alternatives that the 
Board wishes to study further, no impediments are foreseen in completing the allocation implementation. 

 
VI. RM-2 FUNDING INFORMATION 

 
R. RM-2 Funding Expenditures for funds being allocated 

 
 The companion Microsoft Excel Project Funding Spreadsheet to this IPR is included 

 
S. Next Anticipated RM2 Allocation Request. N/A 
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VII. GOVERNING BOARD ACTION 
Check the box that applies:  
 

 Governing Board Resolution attached 
 

 Governing Board Resolution to be provided on or before: September 13, 2021 (in consultation 
with Alameda CTC) 
 
 

VIII. CONTACT / PREPARATION INFORMATION 
 
Contact for Applicant’s Agency 
Name: Toan Tran 
Phone: (925) 455-7562 
Title: Director of Operations & Innovation 
E-mail: ttran@lavta.org 
Address: 1362 Rutan Court Suite #100, Livermore, CA 94551 
 
 
Information on Person Preparing IPR 
Name: Jennifer Yeamans 
Phone: (925) 455-7564 
Title: Senior Grants & Management Specialist 
E-mail: jyeamans@lavta.org 
Address: 1362 Rutan Court Suite #100, Livermore, CA 94551 
 
Applicant Agency’s Accounting Contact  
Name: Tamara Edwards 
Phone: (925) 455-7566 
Title: Director of Finance 
E-mail: tedwards@lavta.org 
Address: 1362 Rutan Court Suite #100, Livermore, CA 94551 
 

 
 
Revised IPR 120905.doc 
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Project Background and Accomplishments to Date in Phase 1 

Being one of the first agencies in the nation to implement a Shared Autonomous Vehicle (SAV) program 

for public use has required extensive testing of both the vehicle operation and an approved route before 

passenger service could be initiated. The testing has given LAVTA insight into how the SAV can 

function on public streets with other pedestrian, cyclist, and vehicular traffic in the same space. Examples 

of the test route and the type of vehicle used during Phase 1 are attached. 

LAVTA’s SAV program has operated autonomously for more than 400 miles accident-free over the past 

year. Testing thus far has included data collection and analysis of schedule adherence, weather impacts, 

vehicle speed, battery consumption and mileage, reacting to various obstacles that include pedestrians, 

cyclists, and motorist, and issues requiring manual override. Gradual speed increases have been 

programmed with the consideration of safe operation of the vehicle and transportation of passengers. 

Speed increases allow the SAV to operate on streets with higher speed limits with the goal of more 

seamlessly integrating into the flow of traffic. 

Recently, LAVTA reached a milestone in its SAV project by offering rides to the public wanting to 

experience the SAV technology by traveling from the BART station to a nearby retail shopping center. 

While the vehicle is fully autonomous, an operator is on board at all times that can take immediate control 

of the SAV. With respect to COVID-19 precautions, LAVTA has limited the number of riders that are 

allowed on the vehicle when public-health conditions have required. 

LAVTA plans to continue collecting information as this initial phase comes to a close. Upcoming testing 

includes: 

• Auditory and visual boarding/alighting indications to passengers (including disabled and

visually impaired)

• Vehicle speed and delay in various crosswalk scenarios, with and without operator validation

• Verifying vehicle location during route and relaying to passengers

• Addressing the Vehicle to Infrastructure (V2I) communication at intersection traffic lights

• Routing and operation for potential service expansions

More information can be found at: https://www.wheelsbus.com/sav/ 
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VEHICLE SETUP AND TESTING

• Weather

• Speed

PHASE 1
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SUBJECT: Zero-Emission Bus Study Update 
 
FROM: Toan Tran, Director of Operations and Innovation 
 
DATE: September 13, 2021 
 
 

Action Requested 
No action required. 
 
Background 
Under the California Air Resources Board’s (CARB) Innovative Clean Transit Rule, LAVTA’s 
new bus purchases are required to be a minimum of 25% ZEBs beginning in 2026 and ramping 
up to 100% in 2029, with the goal of transitioning the state’s entire transit fleet to 100% ZEBs by 
2040.  
 
LAVTA has been working with the Center for Transportation and the Environment (CTE) to 
perform a ZEB study.  The goal of the study is to develop a board-approved transition plan 
outlining the capital projects required to fully electrify the fleet in accordance with the CARB 
Innovative Clean Transit Rule and LAVTA’s local priorities by July 1, 2023. 
 
Discussion 
The study analyzed several different zero-emission fleet scenarios and the resources and costs 
required, and compared them to a baseline.  The scenarios were: 

1. Battery electric fleet only; 
2. Battery electric and fuel cell electric mixed fleet; 
3. Fuel cell electric only fleet,  

In each scenario, CTE assessed the assumptions and requirements for LAVTA’s routes, service 
and operations, fleet replacement plan timeline, fuel and charging, facilities and infrastructure, 
maintenance, associated capital costs, and total cost of ownership. 
 
CTE will provide a presentation to the Board of Directors on the overview and findings of the 
study. Attachment 2 is a draft of the Master Transit Plan for your review in the next few weeks. 
 
Recommendation 
None – information only. 
 
Attachments: 

1. ZEB Transition Study Update presentation 
2. ZEB Master Transition Plan Draft 

 
Approved:  
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About CTE



CTE Service Areas



Starting January 1 ZEB Percentage of Total 
New Bus Purchases 

2026 25%

2027 25%

2028 25%

2029 100%

CARB Innovative Clean Transit Regulation

ZEB Purchase Requirements

100% ZEB Fleet by 2040 is not a mandate, but a goal
There is only a purchasing mandate:

• Small CA Transit Agencies (<100 buses) are required to submit a board-approved ZEB Rollout
Plan by July 1, 2023.

• If the available depot-charged battery electric buses cannot meet a transit agency’s daily
mileage needs, the agency may request an exemption



Battery Electric Buses & Fuel Cell Electric Buses

BEB Fuel Delivery Pathway FCEB Fuel Delivery Pathway

Battery Electric Buses (BEBs)

• May need to increase fleet size

• Fueling time longer than ICE bus

• Fuel cost highly variable could be higher 
or lower than fossil fuels

• BEB bus cost approximately 50% higher 
than ICE bus

• Infrastructure costs increases per bus 
when scaled up

Fuel Cell Electric Buses (FCEB)

• Comparable range to ICE bus – 1:1 
replacement ratio

• Fueling time comparable to ICE bus

• Fuel cost significantly higher than fossil fuel

• Bus cost significantly higher than ICE bus

• Infrastructure costs reduce per bus when 
scaled up

• Greater resilience 



ZEB Infrastructure Scalability

• FCEB: High initial 
cost for H2 fueling 
stations can be 
leveraged over many 
buses in larger fleets

• BEB: More 
equipment and 
infrastructure is 
needed to support 
larger fleets
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ZEB Transition Methodology
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Overnight Depot- Charged Battery-Electric Bus Service Feasibility
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ZEB Technology Fleet Transition Scenarios

ZEB technology solutions required to achieve a 
100% zero-emission fleet transition 

1. Depot & on-route charged battery-electric 
buses (BEBs)

2. Depot charged battery-electric buses (BEBs) & 
fuel cell electric buses (FCEBs)

3. Fuel cell electric buses (FCEBs) only



Total Cumulative Capital & Operating Costs
All Scenarios, 2020-2040
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Cumulative Total Cost of Ownership Summary

*Includes fuel sensitivity analysis for future lower cost H2
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Total Cost of Ownership, by Scenario

FCEB Only: $210M-$216M

Depot&On-Route BEB: $195M

Depot BEB & FCEB: $195M-$197M

Baseline: $138M



Considerations for ZEB Transition Selection

1. BEB Fleet, Depot & On-
Route Charge

2. Mixed Fleet, Depot 
Charged BEBs & FCEBs

3. FCEB Only Fleet

- Operationally challenging, may 
require schedule and/or service 
changes due to on-route charging 
requirement

+ Two technologies provide 
greater redundancy and resilience 
benefits; less reliant on the grid

+ Operationally similar to current 
fleet. No service or schedule 
changes are required due to the 
technology

- Acquisition costs for on-route 
charger location is unaccounted 
for in scenario costs

- Operationally challenging due to 
the creation of sub fleets by 
technology

+ Anticipated fuel price reduction 
due to regional renewable H2

supply developments

- Requires major infrastructure 
and operations restructuring in 
the depot 

- Two different fueling 
infrastructures will be required at 
depot

+ Potential to leverage local 
station development and fueling 
access to significantly reduce 
initial capital infrastructure 
investment for LAVTA for early 
FCEB adoption



Next Steps

• Seek input and approval of ZEB Master Transition Plan at the 
September P&S and October BOD meetings

• Seek approval ZEB Rollout Plan at the November BOD meeting



Questions?
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Executive Summary 

Livermore-Amador Valley Transit Authority (LAVTA) engaged the Center for Transportation and 
the Environment (CTE) to perform a zero-emission bus (ZEB) transition study in May 2020. The 
study’s goal is to create a plan for a 100% zero-emission fleet by 2040 to comply with the 
Innovative Clean Transit (ICT) regulation enacted by the California Air Resources Board (CARB). 
The results of the study will inform LAVTA Board members and LAVTA staff of the estimated 
costs, benefits, constraints, and risks of the transition to a zero-emission fleet and will guide 
future planning and decision-making.  

On December 14, 2018, CARB enacted the ICT regulation, setting a goal for California public 
transit agencies to have 100% zero-emission fleets by 2040. The ruling specifies the percentage 
of new bus procurements that must be zero-emission for each year of the transition period 
(2023 – 2040). Those annual percentages are outlined in Table 1 below.  

Table 1 - ICT ZEB Percentage Requirements 

Starting January 1 ZEB Percentage of Total New Bus Purchases  

2026 25% 

2027 25% 

2028 25% 

2029 100% 

 

This schedule lays out a pathway to reaching 100% zero-emission fleets in 2040 based on a 12-
year projected lifespan for a transit bus. There is the opportunity to request waivers, however, 
that allow purchase deferrals in the event of economic hardship or if zero-emission technology 
has not matured enough to meet the service requirements of a given route. These concessions 
recognize that zero-emission technologies may cost more than current internal combustion 
engine (ICE) technologies on a lifecycle basis and that zero-emission technology may not 
currently be able to meet all service requirements.  

 

Zero-emission technologies considered in this study include battery-electric buses (BEB) and 
hydrogen fuel cell electric buses (FCEB). BEBs and FCEBs have similar electric drive systems that 
feature a traction motor powered by a battery. The primary differences between BEBs and 
FCEBs are the respective amount of battery storage and the method by which the batteries are 
recharged. The energy supply in a BEB comes from electricity provided by an external source, 
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typically the local utility’s electrical grid, which is used to recharge the batteries. The energy 
supply for an FCEB is on-board the bus, where hydrogen, stored in tanks, is converted to 
electricity using a fuel cell. The electricity from the fuel cell is used to recharge the batteries. 
The electric drive components and energy source for a BEB and FCEB are illustrated in Figure 1. 
 

 
Figure 1 – Battery and Fuel Cell Bus Schematic 

CTE worked closely with LAVTA staff throughout the project to develop an approach, define 
assumptions, and confirm the results. The approach for the study is based on analysis of three 
ZEB technology scenarios compared to a baseline scenario: 

1. Baseline 
2. BEB Only  
3. Mixed Fleet: BEB and FCEB  
4. FCEB Only  

 
To accurately project service feasibility for each of these zero-emission technologies, CTE then 
assessed the block achievability of LAVTA’s current service schedules. Block achievability is 
determined by comparing the estimated energy required to operate a BEB on a given block to 
the usable onboard energy storage capacity of the bus. If the block energy requirement exceeds 
the onboard storage capacity, the block is considered unachievable. If the block energy 
requirement does not exceed the usable onboard storage capacity, the block is considered to 
be achievable. Although not a zero-emission scenario, this study also includes a baseline 
scenario that is used to compare the cost of a ZEB transition to a “business-as-usual” case (i.e., 
without the need to meet ICT requirements).  

The BEB Only scenario was developed to model a fleet option with a fleet consisting entirely of 
battery electric buses that can meet existing service range requirements.  Fleets consisting of 
BEBs that only charge at a depot may not be able to meet the range requirements of many 
routes and require additional time returning to the depot to charge. These constraints would 
necessitate additional bus purchases to cover the charging times. On-route charging mitigates 
the possible need for additional bus purchases by extending the range of in-service buses and 

only 
•  
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reducing the depot time necessary for charging. A uniform technology throughout the fleet 
allows for the installation of a single fueling technology at the depot. The challenges of on-
route charging are finding space along the routes for chargers and the additional costs of land 
acquisition, equipment, and infrastructure installation. 

A Mixed Fleet: BEB and FCEB scenario was developed with the assumption that all of the blocks 
that could be achieved with depot only charged BEBs. Because the range of FCEBs exceeds that 
of BEBs, FCEBs are capable of completing blocks that BEBs cannot and are modeled therefore to 
replace ICE buses at a 1:1 ratio. FCEBs and hydrogen, however, are more expensive than BEBs 
and electricity, so a mixed fleet allows an agency to use the less expensive BEB technology 
where possible and cover service needs with FCEBs as needed. A mixed fleet is also more 
resilient to service interruptions if either fuel becomes temporarily unavailable. For agencies 
such as LAVTA that operate only one depot, however, mixed fleets present the spatial challenge 
of hosting both infrastructure types in one depot.  

The FCEB scenario was developed to help identify benefits and mitigate challenges associated 
with switching the entire fleet to fuel cell technology. An FCEB fleet could replace ICE buses on 
a 1:1 ratio and avoids the need to install two types of fueling infrastructure or purchase 
additional land for on-route charging. A FCEB fleet, however, lacks the redundancy provided by 
diverse fuels that a mixed fleet utilizes. Additionally, the cost of the buses and fuel for this 
scenario make an FCEB fleet the most expensive option despite the savings in infrastructure 
costs compared to a large-scale fleet transition to BEBs.  

Improvements in technology are expected, but there is no indication of when BEB technology 
may improve to the point of one-for-one replacement of internal combustion engine buses or 
when the cost of FCEBs and hydrogen fuel will decrease to cost-competitive levels. Given these 
unknowns and the possible rapid changes in zero-emission technologies as interest in the field 
grows, this study presents a range of estimated costs that can be expected for LAVTA’s ZEB 
fleet transition. 
 
The underlying basis for the assessment is CTE’s ZEB Transition Planning Methodology, a 
complete set of analyses used to inform agencies planning the conversion of their fleets to 
zero-emission technologies. The methodology consists of data collection, analysis, and 
evaluation stages; these stages are sequential and build upon findings in previous steps. In the 
evaluation stage, CTE assesses energy efficiency and energy use by the buses to calculate the 
distance that a bus will be able to travel on a single charge or hydrogen fill. CTE collected 
sample data from eight of LAVTA’s routes. Then, using generic ZEB battery capacity 
specifications for given bus lengths, CTE estimated range and energy consumption on all LAVTA 
routes and blocks under varying environmental and passenger load conditions. Once this 
information was established, CTE completed the following assessments to develop cost 
estimates for each of the three scenarios: 

The Fleet Assessment develops a projected timeline for replacement of current buses with ZEBs 
that is consistent with the agency’s fleet replacement plan. This assessment also includes a 
projection of fleet capital cost over the transition lifetime and it can be optimized with regard 
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to any state mandates, like CARB’s ICT regulation, or to meet agency goals, such as minimizing 
cost or maximizing service levels. 

The Fuel Assessment merges the results of the Service Assessment and Fleet Assessment to 
determine annual fuel requirements and associated costs. The Fuel Assessment calculates 
energy costs through the full life of the transition, including the agency’s current fossil fuel 
buses. As current technologies are phased out in later years of the transition, the Fuel 
Assessment calculates the increasing energy requirements for ZEBs. The Fuel Assessment also 
provides a total energy cost over the transition lifetime. 

The Facilities Assessment determines the necessary infrastructure to support the projected 
zero-emission fleet based on results from the Fleet Assessment and Fuel Assessment. The 
Facilities Assessment is calculated to meet the fleet procurement schedules defined in the Fleet 
Assessment and the and fueling capacity required based on the Fuel Assessments. The result 
shows quantities of hydrogen and battery electric infrastructure and calculates associated 
costs.  

The Maintenance Assessment calculates all projected fleet maintenance costs over the life of 
the project. This includes costs related to existing fossil fuel buses remaining in the fleet, as well 
as new BEBs. 

The Total Cost of Ownership Assessment compiles results from the previous assessment stages 
and provides a comprehensive view of all associated costs, over the transition lifetime. The 
table and figure below provide a side-by-side comparison of the cumulative transition costs for 
each scenario.  

Table 2 - Total Cost of Ownership, by Scenario 

Assessment Type Baseline BEB Only 
Mixed Fleet: BEB 

and FCEB 
FCEB Only 

Fleet $ 96,507,000 $ 133,274,000 $ 137,106,000 $ 150,188,000 

Fuel* $ 19,050,000  $ 19,965,000 $ 21,833,000 $ 30,399,000 

Infrastructure $ 0      $ 19,955,000 $ 14,427,000 $ 9,752,000 

Maintenance $ 22,902,000 $ 21,961,000 $ 23,536,000 $ 25,303,000 

Total $ 138,459,000 $ 195,155,000 $ 196,902,000 $ 215,642,000   

% ZEB in 2040 0% 100% 100% 100% 

*Excludes any potential LCFS credit revenue  

 

Battery Electric Bus Only Scenario 

As seen in Table 2, in an all BEB strategy, ZEB transition costs are likely to be $195 million for 
the BEB Only scenario (100% of LAVTA’s fleet is replaced with BEBs by 2035 without adding 
additional buses). The costs shown in this graph increase over time because they are 
cumulative. The capital and maintenance costs for FCEBs exceed the additional costs from on-
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route charging infrastructure and utility costs in the BEB scenario. The difference in cost 
between the Baseline and BEB scenario is largely the result of higher capital costs for BEBs 
compared to diesel-hybrid buses and the fact that infrastructure is already in place for diesel 
fueling. It should be noted that only 40-foot buses were considered in all ZEB transition 
scenarios. These parameters were based on LAVTA’s current fleet structure and planned 
procurements, which include replacing 30-foot buses that are currently in their fleet with 40-
foot buses going forward. Also, these bus lengths have passed Altoona testing and are thus 
allowable under the CARB ICT regulation.   

Mixed Fleet: BEB and FCEB Scenario 

The Mixed Fleet: BEB and FCEB scenario resulted in a total cost of approximately $197 million. 
Though the costs are less for a mixed fleet deployment than for the FCEB Only deployment, 
there is the added complexity of installing infrastructure for both fuel types. Since LAVTA has 
only one depot, the space constraint of installing both infrastructure types may be a challenge. 
Compared to ICE buses, ZEBs may require significantly less maintenance since their engines 
require no fluids and have fewer components to maintain.1 It is possible then that a ZEB fleet 
would require fewer maintenance bays than an ICE fleet, possibly further reducing space 
constraints. 

Fuel Cell Electric Bus Only Scenario 

In the FCEB Only scenario, ZEB transition costs are estimated at $216 million for replacement of 
100% of the fleet with FCEBs by 2035. A primary assumption for the FCEB Only scenario is that 
40-foot fuel cell electric buses will be available during the entire transition period. It is expected 
that, due to the limited deployment of FCEBs in service in the United States, capital costs for 
these buses and hydrogen fuel costs will remain high in the near-term due to low market 
competition which is expected to change; however, more data is needed to adequately project 
these cost decreases. As such, this study uses current FCEB and infrastructure pricing for the 
entirety of the ZEB transition period.  

For estimates of FCEB maintenance costs, CTE used data reported from Orange County Transit 
Authority’s (OCTA) FCEB fleet of 10 New Flyer buses in their first year of operation. Fuel cell 
technology was new to OCTA and, as a result, the maintenance costs were higher than 
expected. OCTA does expect reductions in the long run. Given the necessary reliance on this 
early-adoption maintenance data, FCEB maintenance cost data has a wider error margin than 
BEB cost estimates. More concrete data will become available, and costs will likely fall as a 
larger number of fuel cell electric buses and hydrogen infrastructure are deployed. Significant 
investments in hydrogen infrastructure may take years to materialize, however.  

                                                      
1 Eudy, Leslie and Matthew Jeffers. 2018. Zero-Emission Bus Evaluation Results: County Connection Battery Electric Buses. 

Golden, CO: National Renewable Energy Laboratory. NREL/TP-5400-72864. https://www.nrel.gov/docs/fy19osti/72864.pdf. 
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Figure 2 - Total Cost of Ownership, by Scenario 

Recommendations 

In addition to the uncertainty of technology improvements, there are other risks in trying to 
estimate costs over the 20-year transition period to consider. Although current BEB range 
limitations may be improved over time as a result of advancements in battery energy density 
and more efficient components, battery degradation may re-introduce range limitations, which 
is a cost and performance risk to an all-BEB fleet over time. In emergency scenarios that require 
use of BEBs, agencies may face challenges supporting long-range evacuations and providing 
temporary shelters in support of fire and police operations. Furthermore, fleetwide energy 
service requirements, power redundancy, and resilience may be difficult to achieve at any given 
depot in an all-BEB scenario. Although FCEBs may not be subject to these same limitations, 
higher capital equipment costs and availability of hydrogen may constrain FCEB solutions. 

Given these considerations, the recommendations for LAVTA are as follows: 

1. Remain proactive with ZEB deployments: LAVTA has been proactive in the purchase 
and deployment of BEBs through their ZEB Program. For successful fleetwide 
deployment, BEBs will require charge management software, hardware, and standards 
to manage the fleetwide transition. For FCEB deployment to be competitive, lower fuel 
costs that will evolve over time with the production of hydrogen at scale will be 
required. LAVTA should move forward thoughtfully, taking advantage of various grant 
and incentive programs to offset the incremental cost for ZEB deployment. Incentive 
programs may be eliminated in future years as ZEB procurements are required instead 
of being optional.  

2. Target specific routes and blocks for early ZEB deployments: LAVTA should consider 
the strengths of given ZEB technologies and focus those technologies on routes and 
blocks that take advantage of their efficiencies and minimize the impact of the 
constraints related to the respective technologies.  These technologies cannot follow a 
one-size-fits-all approach from either a performance or cost perspective. Matching the 
technology to the service will be a critical best practice. Results from early LAVTA ZEB 
deployment will help to inform these decisions.  
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The transition to ZEB technologies represents a paradigm shift in bus procurement, operation, 
maintenance, and infrastructure. It is only through a continual process of deployment with 
specific goals for advancement that the industry can achieve the goal of economically 
sustainable, zero-emission transportation sector.  
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1 Introduction 

Beginning operation in 1986, LAVTA provides bus services to communities in the cities of 
Dublin, Livermore, Pleasanton and Alameda County. LAVTA’s mission is “to provide equal access 
to a variety of safe, affordable and reliable public transportation choices, increasing the 
mobility and improving the quality of life of those who live or work in and visit the Tri-Valley 
area.” LAVTA currently has one facility, located on Rutan Court, but will be moving to Atlantis 
Court by 2028: 
 

1. LAVTA Current Facility: 1362 Rutan Court, Livermore, CA 94551 
2. LAVTA Future Facility: 875 Atlantis Court, Livermore, CA 94551 

 

Figure 3 - LAVTA System Map Highlighting Facility Locations 

LAVTA engaged CTE to perform a ZEB transition study in May 2020. The study’s goal is to create 
a plan for a 100% zero-emission fleet by 2040 to comply with the Innovative Clean Transit (ICT) 
regulation enacted by California Air Resources Board (CARB). The results of the study will 
inform LAVTA Board members and LAVTA staff of the estimated costs, benefits, constraints, 
and risks of the transition to a zero-emission fleet and will guide future planning and decision-
making. 

Zero-emission technologies considered in this study include battery electric buses (BEBs) and 
hydrogen fuel cell electric buses (FCEBs). BEBs and FCEBs have similar electric drive systems 
that feature a traction motor powered by a battery. The primary differences between BEBs and 
FCEBs are the respective amount of battery storage and the method by which the batteries are 
recharged. The energy supply in a BEB comes from electricity provided by an external source, 
typically the local utility’s electric grid, which is used to recharge the batteries. The energy 
supply for an FCEB is completely on-board, where hydrogen is converted to electricity within a 
fuel cell. The electricity from the fuel cell is used to recharge the batteries. The electric drive 

Rutan Court Facility 

Atlantis Court Facility 
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components and energy source for a BEB and FCEB are illustrated in 

 
Figure 4 - Battery and Fuel Cell Electric Bus Schematic 
. 

 

Figure 4 - Battery and Fuel Cell Electric Bus Schematic 

CARB’s Innovative Clean Transit Regulation  

On December 14, 2018, CARB enacted the ICT regulation, requiring all California public transit 
agencies to purchase only ZEBs from 2029 onward, with partial ZEB purchasing requirements 
beginning in 2023 for large agencies, and 2026 for small agencies, with the goal of transitioning 
agencies to ZEB fleets. This section summarizes key elements of the ICT. 

ZEB Purchase Requirements  

LAVTA’s fleet is designated as a small fleet by the California Air Resources Board (CARB) 
because the fleet does not exceed 100 vehicles at pullout. The ICT regulation requires that all 
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new bus purchases include a specified percentage of ZEBs in accordance with the following 
schedule: 

Table 3 – CARB Innovative Clean Transit (ICT) ZEB Transition Timeline for Small Agencies 

Starting 
January 1 

Percent of New Bus 
Purchases 

Purchase 
Discharge Criteria 

2023  If 850 ZEBs by 12/31/2020 

2024  If 1250 ZEBs by 12/31/2020 

2025  - 

2026 25% - 

2027 25% - 

2028 25% - 

2029 100% - 

 

New bus purchase requirements may be eliminated in 2023 and 2024 if a minimum number of 
buses are purchased by a specified date across all transit agencies in California. ZEB bonus 
credits do not count toward these milestones. Purchase of a cutaway bus, over-the-road bus, 
double-decker bus, or articulated bus may be deferred until either January 1, 2026 or until a 
model of a given type has passed the Altoona bus testing procedure and obtained a Bus Testing 
Report, regardless of if purchasing milestones are met or not. 

ZEB Bonus Credits 

Agencies may earn bonus credits for early acquisition of ZEBs, which may be used against future 
compliance requirements. To earn bonus credits, ZEBs must be placed into service according to 
the following schedule. Bonus credits expire on December 31, 2028.   

Table 4 - ZEB Bonus Credits Applied to CARB ICT Transition Schedule 

Technology Placed in Service ZEB Bonus Credit 

BEB Before January 1, 2018 1 

FCEB January 1, 2018 Before  2 

FCEB January 1, 2018 to December 31, 2022 1 

Since LAVTA does not plan to purchase any ZEBs until 2023, it will not be eligible to receive 
these credits for their purchases.   

ZEB Rollout Plan 

LAVTA is required to submit a ZEB Rollout Plan to CARB that has been approved by their 
governing board by July 1, 2023. ZEB Rollout Plans must include all of the following 
components:  

• A goal of full transition to ZEBs by 2040 with careful planning that avoids early 
retirement of conventional internal combustion engine (ICE) buses;  
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• Identification of the types of ZEB technologies a transit agency is planning to deploy, 
such as battery-electric or fuel cell electric buses;  

• A schedule for construction of facilities, infrastructure modifications, or upgrades 
including charging, fueling, and maintenance facilities to deploy and maintain ZEBs. This 
schedule must specify the general location of each facility, type of infrastructure, service 
capacity of an infrastructure, and a timeline for construction;  

• A schedule for zero-emission and conventional ICE bus purchases and lease options. This 
schedule for bus purchases replacements must identify the bus types, fuel types, and 
number of buses;  

• A schedule for conversion of conventional ICE buses to ZEBs, if any. This schedule for 
bus conversion must identify number of buses, bus types, the propulsion systems being 
removed and converted to;  

• A description on how a transit agency plans to deploy ZEBs in disadvantaged 
communities as listed in the latest version of CalEnviroScreen at the time the Rollout 
Plan is submitted;  

• A training plan and schedule for ZEB operators and maintenance and repair staff; and  

• The identification of potential funding sources. 
 
Exemptions 

Agencies may request exemptions from ZEB purchase requirements in a given year due to 
circumstances beyond the transit agency’s control. Acceptable circumstances include: 

• Delay in bus delivery caused by setback of construction schedule of infrastructure 
needed for the ZEB; 

• Available depot-charged BEBs cannot meet a transit agency’s daily mileage needs; 

• Available ZEBs do not have adequate gradeability performance to meet the transit 
agency’s daily needs; 

• When a required ZEB type for the applicable weight class [based on gross vehicle weight 
rating (GVWR)] is unavailable for purchase because the ZEB has not passed Altoona, 
cannot meet ADA requirements, or would violate any federal, state, or local regulations 
or ordinances; 

• When a required ZEB type cannot be purchased by a transit agency due to financial 
hardship. 

Reporting Requirements 

Starting March 31, 2021 and continuing every year thereafter through March 31, 2050, each 
transit agency must submit an annual ICT ZEB compliance report by March 31 for the prior 
calendar year. The initial report must be submitted by March 31, 2021 and must include the 
number and information of active buses in the transit agency’s fleet as of December 31, 2018. 
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2 ZEB Transition Planning  

Methodology  

This study uses CTE’s ZEB Transition Planning Methodology, which is a complete set of analyses, 
used to inform agencies converting their fleets to zero-emission technology. The methodology 
consists of data collection and analysis and assessment stages; these stages are sequential and 
build upon findings in previous steps. The work steps specific to this study are outlined below: 

1. Planning and Initiation 
2. Requirements & Data Collection 
3. Service Assessment 
4. Fleet Assessment 
5. Fuel Assessment 
6. Facilities Assessment 
7. Maintenance Assessment 
8. Total Cost of Ownership Assessment 

 

 

Figure 5 - CTE's ZEB Transition Study Methodology 

The Planning and Initiation phase builds the administrative framework for the transition study. 
During this phase, the project team drafted the scope, approach, tasks, assignments and 
timeline for the project. CTE worked with LAVTA staff to plan the overall project scope and all 
deliverables throughout the full life of the study.  

For the Requirements & Data Collection, CTE collected GPS data on selected LAVTA routes and 
used software models to estimate ZEB performance. The outputs from this modeling were used 
to estimate the achievability of serving every block in LAVTA’s network using BEBs and FCEBs.  

The Service Assessment phase initiated the data collection and technical analysis of the study. 
CTE met with LAVTA to define assumptions and requirements used throughout the study and to 
collect operational data. The results from the Service Assessment were used to guide ZEB 
procurement analysis in the Fleet Assessment and to determine energy requirements (depot 
charging, on-route charging, and/or hydrogen) in the Fuel Assessment. 
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The Fleet Assessment develops a projected timeline for replacing current buses with ZEBs that 
is consistent with the agency’s fleet replacement plan. Multiple projection scenarios with 
different combinations of ZEB technologies are created. This assessment also includes a 
projection of fleet capital costs over the transition timeline, and it can be optimized for any 
state mandates like CARB’s ICT regulation or agency goals such as minimizing cost or 
maximizing service levels. 

The Fuel Assessment merges the results of the Service Assessment and Fleet Assessment to 
determine annual fuel requirements and associated costs. The Fuel Assessment calculates 
energy costs through the full transition timeline for each scenario, including the agency’s 
current fossil-fuel buses. To more accurately estimate BEB charging costs, a focused Charging 
Analysis is performed to simulate daily system-wide charging use. As current technologies are 
phased out in later years of the transition, the Fuel Assessment calculates the increasing energy 
requirements for ZEBs. The Fuel Assessment also provides a total energy cost over the 
transition lifetime. 

The Facilities Assessment determines the necessary infrastructure to support the projected 
zero-emission fleet based on results from the Fleet Assessment and Fuel Assessment. The 
Facilities Assessment is calculated for each scenario used in the Fleet and Fuel Assessments. 
The result shows quantities of hydrogen and battery-electric infrastructure and calculates 
associated costs.  

The Maintenance Assessment calculates all projected fleet maintenance costs over the life of 
the project. This includes costs related to existing fossil-fuel buses remaining in the fleet, as well 
as new BEBs and FCEBs, calculated for each scenario. 

The Total Cost of Ownership Assessment compiles results from the previous assessment stages 
and provides a comprehensive view of all associated costs, organized by scenario, over the 
transition lifetime.  

Assessment Scenarios 

The approach for this ZEB transition study is based on the creation and analysis of three 
scenarios, as well as a baseline:  

0. Baseline 
1. BEB Only  
2. Mixed Fleet: BEB and FCEB  
3. FCEB Only  

 

Current battery electric bus technologies do not have the range to allow for a one-for-one 
replacement of all types of fossil-fuel buses. Technology and range improvements are expected; 
however, there are significant challenges to overcome, and the timeline to achieve the goal is 
uncertain. In many cases, if a transit agency were to maintain service levels after transitioning 
to a fleet of BEBs charged only at a depot, it would be necessary to replace conventional ICE 
buses at a 2:1 ratio to cover the range limitations and charging times of the new BEB fleet. 
Naturally, increasing fleet size to accommodate the 2:1 replacement ratio would result in 
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increased costs for purchasing, fueling, and maintaining additional buses and the additional 
infrastructure required to charge them. On-route charging provides an alternative to the larger 
fleet approach and, as such, the BEB Only scenario was developed to explore this alternative 
solution for deploying a ZEB fleet. In this scenario, BEBs are charged at the depots when not in-
service and are charged on-route when necessary to complete service requirements.  

The Mixed Fleet: BEB and FCEB scenario utilizes both battery electric and fuel cell electric 
technologies. The underlying assumption for the mixed scenario is that neither technology is 
suitable for 100% of the fleet replacement due to inherent constraints and that including both 
technologies allows for more flexibility. Additionally, using a mixed fleet of BEBs and FCEBs 
achieves a 100% zero-emission fleet without the need to add buses.  

Finally, the FCEB Only scenario is based on the outputs of the Requirements Analysis, which 
found that FCEBs can meet all LAVTA’s daily service requirements by block. This scenario 
examines the costs incurred by hydrogen fueling and transitioning to a 100% FCEB fleet.  

Assessment Assumptions 

Due to varying conditions over the course of a long-term fleet transition, it is necessary to 
establish a number of simplifying assumptions. These assumptions were developed based on 
discussions between CTE and LAVTA: 

• Transition period is defined as achieving 100% ZEB fleet purchasing by 2040 to comply 
with the CARB ICT regulation; 

• No change in fleet size will occur during the transition period except where necessary to 
maintain route achievability;  

• Agency’s planned procurements are included; 

• A 12-year bus lifespan is assumed for future heavy-duty transit buses (i.e. buses are 
retired after 12 years of service); 

• Costs are expressed in 2021 dollars with no escalation, and prices remain constant for 
the entire transition period;  

• Current battery sizes for BEBs and fuel tank sizes for FCEBs are based on existing 
specifications for buses that have completed Altoona testing; 

• A 5% improvement in battery capacity (for BEB) and efficiency (for FCEB) occurs every 
two years; 

• A battery replacement will occur at the midlife of each heavy-duty transit BEB (six 
years), but the cost of this maintenance is included in the extended warranty cost; and 

• A battery replacement and fuel-cell overhaul will occur at the midlife of each heavy-duty 
transit FCEB (six years) and the cost of this battery maintenance will also be included in 
the extended warranty. This cost is factored into the estimated maintenance costs as a 
sum expended in the year of vehicle purchase. 
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BEB-Specific Assumptions 

Research by the US Department of Energy (DOE) suggests that battery density for electric 
vehicles has improved by an average of 5% each year.2 For this study, considering the extended 
period of a complete fleet transition through 2040, CTE assumes a more conservative 5% 
improvement of battery density every two years. If the trend continues, buses will continue to 
increase the amount of energy they carry without incurring a weight penalty or reduction in 
passenger capacity.  

Initially, as more BEBs entered the market, many believed that the costs of BEBs would 
continue to decrease due to higher production volumes and competition from new vendors. 
While cost decreases did occur for a time, costs appear to have leveled out in recent years. 
However, it should be also noted that vendors have added more battery storage over the same 
time period without increasing base costs.  

The terms “fuel” and “energy” are used interchangeably in this assessment, as ZEB technologies 
do not always require traditional liquid fuel. In the case of BEBs, “fuel” is electricity and costs 
include energy, demand and other utility charges.  

BEB labor and maintenance costs come from an analysis completed by the U.S. DOE National 
Renewable Laboratory (NREL).3  

For infrastructure cost estimates, CTE and AECOM developed estimates for components of each 
project type to build up a total cost estimate by project type. Assumptions used for BEB 
infrastructure are shown in Table 26. Conceptual BEB Scenario layouts, prepared by AECOM, 
are provided in Appendix A1 – LAVTA Depot Site Plans, .  

 
FCEB-Specific Assumptions 

FCEBs do not have the same range constraints as BEBs. Alameda-Contra Costa Transit District 
(AC Transit) and Orange County Transportation Authority (OCTA) have reported operational 
ranges for FCEBs up to 350 miles. Typically, FCEBs can more readily serve an agency’s current 
blocks on a one-to-one basis with fossil fuel buses; however, costs of hydrogen fuel and bus 
capital costs create financial barriers to entry. This study assumes 5% bi-annual improvement in 
hydrogen tank size as a proxy for other component improvements such as battery capacity, 
motor efficiency, and fuel cell efficiency. 

FCEB prices are expected to decrease over time as bus orders increase; however, CTE does not 
currently have an adequate basis to assume reduced costs for future FCEB purchases.  

FCEBs are similar to fossil fuel buses in that they are fueled by a gaseous fuel— hydrogen—at a 
dispenser. In addition to the cost of the fuel itself, however, there are additional operational 

                                                      
2 U.S. Department of Energy; LONG-RANGE, LOW-COST ELECTRIC VEHICLES ENABLED BY ROBUST ENERGY STORAGE, MRS 

Energy & Sustainability, Volume 2, Wednesday, September 9, 2015; https://arpa-e.energy.gov/?q=publications/long-range-low-
cost-electric-vehicles-enabled-robust-energy-storage 
3 Eudy, Leslie and Matthew Jeffers. 2019. Foothill Transit Agency Battery Electric Bus Progress Report: Data Period Focus: 
Jul.2018 through Dec. 2018. Golden, CO: National Renewable Energy Laboratory. NREL/PR-5400-72209. 
https://afdc.energy.gov/files/u/publication/foothill_transit_beb_progress_rpt_5-2019.pdf. 

https://arpa-e.energy.gov/?q=publications/long-range-low-cost-electric-vehicles-enabled-robust-energy-storage
https://arpa-e.energy.gov/?q=publications/long-range-low-cost-electric-vehicles-enabled-robust-energy-storage
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costs for a hydrogen fueling station that must be considered. The fuel prices used in CTE’s 
assessment were based on current prices at OCTA. These prices include fueling infrastructure 
maintenance, and delivery fees. CARB funded projects are also subject to a 33% renewables 
requirement, which mandates that 33% of the hydrogen delivered to OCTA must be produced 
with renewable energy, which further increases this price.  

There is limited information on maintenance costs for FCEBs due to the limited number of 
buses in operation in the United States. Much of the information currently available comes 
from AC Transit, which has the largest FCEB fleet in the country. Unfortunately, many of these 
buses are older models that are past their warranty period and require expensive maintenance 
service from their European manufacturer, thus skewing the available dataset toward more 
expensive cases. CTE decided to model FCEB maintenance costs based on OCTA’s FCEB fleet of 
10 New Flyer buses during their first year of operation.  

3 Requirements Analysis 

Baseline Data Collection 

Understanding the key elements of LAVTA’s service is essential to evaluating the costs of a 
complete transition to a zero-emission fleet. LAVTA staff provided key data on current LAVTA 
service including the following: 

• Fleet composition: vehicle propulsion types and lengths currently in operation 

• Route and block information including distances and trip frequency  

• Mileage and fuel consumption 

• Maintenance costs 

Fleet Composition 

In 2020, the LAVTA bus fleet totaled 60 diesel hybrid buses including a six-bus contingency 
fleet. The fleet provided service on 31 fixed routes. A breakdown of the fleet by size is shown in 
Table 5. Bus services operate out of one depot, but since that depot will be moving, it is 
referred to as “Rutan” while the buses operate out of the Rutan Court depot and “Atlantis” 
when the ZEBs will operate out of the new facility at Atlantis Court. For the purposes of this 
document, that is assumed to be by 2028. Operations, maintenance, and fueling functions are 
performed at the depot.  

Table 5 - Fleet Breakdown by Depot and Length 

Depot 
Bus Length (ft) 

Total 
30’ 35’ 40’ 

Rutan 17 10 33 60 

Total 17 10 33 60 

 

 



 

 LAVTA Zero-Emission Bus Transition Study 

 

 
 

17 

Routes and Blocks 

LAVTA’s current service consists of 31 routes run on 102 blocks, as detailed in  

Table 6.  

Table 6 – Count of Blocks by Depot and Bus Length 

Depot 
Bus Length (ft) 

Total 
30’ 35’ 40’ 

Rutan 18 17 67 102 

Total 18 17 67 102 

 
Miles and Fuel Consumption 

Data on LAVTA’s current fuel use was collected and used to estimate energy costs throughout 
the transition period. This study assumes that no cost escalation for fuel occurs throughout the 
transition period. Annual fleet mileage and fuel use are shown in Table 7 and Table 8. 

Table 7 – Annual Service Miles by Depot and Bus Length 

Depot 
Bus Length (ft) 

Total 
30’ 35’ 40’ 

Rutan 583,020 523,565 983,851 2,090,436 

Total 583,020 523,565 983,851 2,090,436 

 
  

Table 8 – Annual Diesel Consumption by Depot and Bus Length [Diesel Gas Equivalence (DGE)] 

Depot 
Bus Length (ft) 

Total (DGE) 
30’ 35’ 40’ 

Rutan 111,029 113,724 192,186 416,938 

Total 111,029 113,724 192,186 416,938 

 
 

4 Service Assessment 

The Service Assessment analyzes the feasibility of maintaining LAVTA’s current level of service 
using BEB and FCEB buses. This assessment does not incorporate any plans for expansions 
except where necessary to maintain block achievability. The main focus of the Service 
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Assessment is the Block Analysis, which analyzes bus range limitations to determine if ZEBs 
could meet the service requirements of the blocks within the transition period. The energy 
needed to complete a block is compared to the available energy for the prospective bus type 
that is planned for the block. If the prospective bus’s available energy exceeds the block’s 
required energy, then that block is considered achievable for that ZEB type. The Service 
Assessment also outputs a timeline for when blocks become achievable for zero-emission buses 
as technology improves. This information is used to then inform ZEB procurements in the Fleet 
Assessment. 

Bus efficiency and range are primarily driven by bus specifications; however, both metrics can 
be impacted by a number of variables including the route profile (i.e., distance, dwell time, 
acceleration, sustained top speed over distance, average speed, traffic conditions), topography 
(i.e. grades), climate (i.e. temperature), driver behavior, and operational conditions (e.g. 
passenger loads and auxiliary loads). As such, efficiency and range of a given BEB model can 
vary dramatically from one agency to another. Therefore, it is critical to determine efficiency 
and range estimates that are based on an accurate representation of LAVTA’s operating 
conditions.  

The first task in the Service Assessment is to develop route and bus models to run operating 
simulations for representative LAVTA routes. Rather than collecting data from all of LAVTA’s 
routes, CTE used a sampling approach in which representative sample routes were identified 
based on topography and average speed characteristics. CTE then collected GPS data from 8 
LAVTA routes that were identified for sampling. GPS data includes time, distance, bus speed, 
bus acceleration, GPS coordinates, and roadway grade. These variables were used to develop 
the route model. CTE used component-level specifications and the collected route data to 
develop a baseline performance model by simulating the operation of an electric bus on each 
route. Collecting data on and modeling every route in LAVTA’s network would be ideal; 
however, this is impractical due to the amount of time and labor this approach would require.  

The modeling outputs of the sample routes were then applied to all routes and blocks that 
share the same characteristics. Routes selected for the analysis are included in Table 9 below. 
CTE uses Autonomie, a powertrain simulation software program developed by Argonne 
National Labs for the heavy-duty trucking and automotive industry. Within Autonomie, CTE 
modified software parameters to assess energy efficiencies, energy consumption, and range 
projections for electric buses specifically.  

Table 9 – Selected Routes for Modeling 

Depot Hills/ Low Speed Hills/High Speed Flat/Low Speed Flat/High Speed Count 

Rutan 503, 611  2, 8, 14, 30 70, 580 8 

Count 2 0 4 2 8 

The route modeling includes analysis of varying passenger load, accessory load, and battery 
degradation to estimate real-world bus performance, fuel efficiency, and range. The GPS data 
from routes and the specifications for each of the bus models are used to simulate operation on 
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each type of route. The models were run with varying loads to represent “nominal” and 
“strenuous” loading conditions. Nominal loading conditions assume average passenger loads 
and moderate temperature over the course of the day, which places marginal demands on the 
motor and heating, ventilation, and air conditioning (HVAC) system. Strenuous loading 
conditions assume high or maximum passenger loading and near-maximum output of the HVAC 
system. This nominal/strenuous approach offers a range of operating efficiencies to use for 
estimating average annual energy use (nominal) or planning minimum service demands 
(strenuous).  

Route modeling ultimately provides an average energy use per mile (kilowatt-hour/mile 
[kWh/mi]) for each combination of route, bus size, and load case. System-wide energy use is 
estimated in subsequent assessments, using the results shown in  

Table 10.  

Table 10 – Modeling Results Summary 

Bus Length [ft] Route 
Nominal Efficiency 

[kWh/mi] 
Strenuous Efficiency 

[kWh/mi] 

40 

2 2.05 2.70 

8 2.02 2.78 

14 1.90 2.52 

30X 2.16 2.91 

70X 2.24 2.58 

503 2.14 2.86 

580X 2.14 2.59 

611 1.61 2.28 

The Block Analysis, using the assumed 5% improvement in battery capacity or hydrogen storage 
capacity every other year, determines the timeline for when routes and blocks become 
achievable for BEBs and FCEBs. This information is then used to inform ZEB procurement 
decisions in the Fleet Assessment. Overall, the block analysis helps to determine when, or if, a 
full transition to BEBs or FCEBs may be feasible. Results from this analysis are also used to 
determine the specific energy requirements and develop the estimated costs to operate the 
ZEBs in the Fuel Assessment.  

Results from the block analysis are included in Figure 6 below.  

The BEB achievability in Figure 6 shows that, by 2040, 72% of LAVTA’s blocks can be completed 
by 40-foot BEBs and that all blocks are achievable with FCEBs throughout the transition period. 
This analysis assumes that FCEBs can already complete any block under 350 total miles. 
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Figure 6 - 40’ BEB Block Achievability Percentage by Year 

While routes and block schedules are unlikely to remain the same over the course of the 
transition period, these projections assume the blocks maintain a similar distribution of 
distance, relative speeds, and elevation changes because LAVTA maintains service to similar 
destinations within the city. This core assumption affects energy use estimates and block 
achievability in each year. 

Another factor affecting block achievability is battery degradation. BEB range is negatively 
impacted by battery degradation over time. A BEB may be placed in service on a given block 
with beginning-of-life batteries; however, it may not be able to complete the entire block at 
some point in the future before the batteries reach end-of-life. End-of-life is typically defined as 
when batteries reach 80% of available service energy. Conceptually, older buses can be moved 
to shorter, less demanding blocks and newer buses can be assigned to longer, more demanding 
blocks. LAVTA can rotate the fleet to meet demand, assuming there is a steady procurement of 
BEBs each year to match service requirements.  

5 Fleet Assessment 

The goal of the Fleet Assessment is to determine the technology type and quantity of zero-
emission buses, as well as the schedule and cost to transition the entire fleet to zero emissions. 
Results from the Service Assessment are integrated with LAVTA’s current fleet replacement 
plan and purchase schedule to produce two main outputs: a projected bus replacement 
timeline through the end of the transition period and the total capital costs of those 
replacements. 
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Cost Assumptions 

CTE and LAVTA developed cost assumptions for each bus length and technology type (e.g. CNG, 
gasoline hybrid, BEB, FCEB). Key assumptions for bus costs for the LAVTA ZEB Transition Study 
are as follows: 

• Bus costs are based on LAVTA’s most recent procurement price and the Metropolitan 
Transit Commission (MTC) Pricelist  

• Bus costs are inclusive of estimates for configurable options and taxes 

• Future bus costs are based on year 2020 prices  

Table 11 provides estimated bus costs used in the analysis.  

Table 11 – Fleet Assessment Cost Assumptions 

Length [ft] BEB FCEB 

40’ $1,270,577 $1,412,602 

Note: Based on MTC Pricelist 

 

Baseline 

In the Baseline Scenario, LAVTA continues to replace retired buses with diesel-hybrid buses on a 
12-year replacement cycle. This scenario illustrates the costs LAVTA would expect over the 20-
year period if it purchased no ZEBs. Figure 7 shows the number of diesel-hybrid buses that 
would be purchased each year through 2040 in this scenario.  

 

Figure 7 - Projected Bus Purchases, Baseline Scenario 

Figure 8 depicts the annual fleet composition through 2040 for the Baseline scenario; the fleet 
remains composed of diesel-hybrids over the 20-year period.  
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Figure 8 - Annual Fleet Composition, Baseline Scenario 

Figure 9 shows the annual total bus capital costs for the diesel-hybrid buses purchased in each 
year in the Baseline Scenario.  

 

 

Figure 9 - Annual Capital Costs, Baseline Scenario 

BEB Only 

On-route charging allows an agency to add energy to buses while the bus is in service, 
complementing depot charging and improving block achievability for BEBs. On-route charging 
removes the need to travel extra distance and take extra time to charge at a depot. Based on 
LAVTA’s Service Assessment, on-route charging would be required to accommodate an all-BEB 
fleet without increasing fleet size by extending the range of on-route charged buses 
indefinitely.  

The figures below show projected purchases, annual fleet composition, and annual total capital 
costs for the BEB Only scenario. By 2035, the addition of on-route charging allows LAVTA to 
replace 100% of the fleet with BEBs without needing any additional buses. 
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Figure 10 – Projected Bus Purchases, BEB Only Scenario 

 

 

Figure 11 – Annual Fleet Composition, BEB Only Scenario 
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Figure 12 – Annual Capital Costs, BEB Only Scenario 

 

Mixed Fleet: BEB and FCEB 

In the Mixed Fleet: BEB and FCEB scenario, LAVTA operates a mixed-technology depot and 
fleet. The longest blocks are run by FCEBs, allowing LAVTA to take advantage of the greater 
range of FCEBs. BEBs are then able to run the less demanding routes. Under this approach, 
LAVTA only incurs the higher costs of FCEBs where necessary to maintain block achievability.  

The figures below show projected purchases, annual fleet composition, and annual total capital 
costs for the Mixed Fleet: BEB and FCEB fleet.  

By 2035, LAVTA would be able to replace 100% of its fleet with BEB and FCEBs.  

 

Figure 13 – Projected Bus Purchases, Mixed Fleet Scenario 
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Figure 14 – Annual Fleet Composition, Mixed Fleet Scenario 

 

 

Figure 15 – Annual Capital Costs, Mixed Fleet Scenario 
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FCEBs do not have the same range constraints as BEBs. FCEBs are assumed to be able to 
achieve any block that is up to 350 miles long. Analysis results show that all of LAVTA’s blocks 
can be served by an FCEB on a one-for-one replacement basis to diesel-hybrids by the end of 
the transition period.  

The figures below show projected purchases, annual fleet composition, and annual total capital 
costs for the FCEB Only scenario.  

By 2035, LAVTA is able to replace 100% of its fleet with FCEBs. An accelerated purchasing 
schedule that illustrates purchasing only FCEBs in 2023 and the additional costs incurred can be 
found in Addenda – Accelerated FCEB Purchase Cost Information. 
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Figure 16 – Projected Bus Purchases, FCEB Only Scenario 

 

 

Figure 17 – Annual Fleet Composition, FCEB Only Scenario 
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Figure 18 - Annual Capital Costs, FCEB Only Scenario 

Fleet Assessment Cost Comparison 

The transition and fleet composition schedules were used to develop the total capital cost for 
bus purchases through the transition period. Figure 19 shows the cumulative bus purchase 
costs for each scenario.  

 

Figure 19 -  Cumulative Bus Capital Costs, Fleet Assessment 

By the end of the transition period, the cumulative bus costs vary substantially according to the 
technology selected, although all scenarios result in 100% of the fleet transitioning to zero-
emission by 2040. Table 12 provides the combined total costs for each transition scenario and 
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Table 12 - Total Bus Capital Costs, Fleet Assessment 

Scenario Cost % ZEB in 2040 

Baseline  $ 95,503,000   0% 

BEB Only  $ 133,271,000  100% 

Mixed Fleet: BEB and FCEB  $ 137,105,000 100% 

FCEB Only  $ 150,182,000  100% 
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6 Fuel Assessment 

The Fuel Assessment estimates fuel consumption and cost for each of the fuel technologies— 
diesel, electric and hydrogen—studied in the relevant scenario. This assessment calculates fuel 
costs using 2020 prices. 

Using ZEB performance data from the route simulation, CTE analyzed expected bus 
performance on each block in LAVTA’s service catalog to calculate daily fuel required to 
complete that block. CTE completed this analysis for each of the four fleet scenarios, estimating 
the fuel costs unique to each fleet projection throughout the transition period.  

The Fuel Assessment includes operation and maintenance costs for fueling infrastructure for 
both BEBs and FCEBs. Fuel cost estimates are based on the assumptions shown in Table 13 
below. 

Table 13 – Fuel Cost Assumptions 

Fuel Cost Source 

Diesel $2.24/DGE LAVTA-contracted rate 

Hydrogen (trucked) $7.95/kg Contracted rate at OCTA 

Electricity Varies PG&E Commercial EV Tariff Schedule 

The primary source of energy for a BEB comes from the local electrical grid. Utility companies 
typically charge separate rates for total electrical energy used (kilowatt-hours (kWh) or 
megawatt-hours (MWh)) and for peak power demand (kilowatts (kW) or megawatts (MW)) on a 
monthly basis. Peak demand is defined as the maximum amount of energy that a customer 
pulls from the grid for any 15-minute window within a month. Demand charges are then 
applied on a per kW basis to that maximum demand in addition to per kWh costs for energy 
consumption. As a transit agency adds more buses and chargers, the agency’s energy 
consumption and the peak power demand both increase. Rates also vary throughout the year 
and throughout the day, making costs highly variable if charging is not managed. Charge 
management includes strategies like charging buses during times of day at which rates are 
lower, avoiding demand charges, and spreading out the number of buses charging at once to 
minimize increases in peak power demand.  
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Table 14 shows a summary of the PG&E Commercial EV rate schedule used in the Fuel 
Assessment to estimate electrical costs for BEBs. These rates are averaged from monthly rates 
and are a summarized version of PG&E’s full rate schedule. Since this is a time-of-use (TOU) 
rate, the rate per kWh changes based on the time of day and year that the kWh was consumed. 
Since it is assumed that depot charged buses would fuel entirely in the Off-Peak hours between 
9:00pm and 9:00am, the depot charge rate is the same as the Off-Peak rate. Since the On-Route 
charged buses operate partially in the On-Peak period, the On-Route per kWh rate is slightly 
higher. Most TOU rates also include a demand charge, which is dependent on the maximum 
demand that the meter measures in a given month. For PG&E’s Commercial EV Rate, however, 
there is a subscription fee of $95.56/50kW of demand, which would apply to the demand at the 
depot, as well as at each of the On-Route charging stations. The depot charge rate and on-route 
charge rate included in the table represent the average cost per kilowatt-hour (kWh) rate 
expected for LAVTA. 

Table 14 – PG&E Rate Schedule 

Electric 
Utility 
Rates 

Per meter charge NA 

  summer winter annual 

On Peak (per kWh) $0.35  $0.35  $0.35  

Off-Peak (per kWh) $0.14  $0.14  $0.14  

Super Off (per kWh) $0.11  $0.11  $0.11  

        

Depot charge rate $0.14  

On-Route charge rate $0.19  

Depot Demand Charge (per 
50kW/month) $95.56  

On-Route Demand charge (per 
50kW/month) $96.56  

 

Charging Analysis 

To accurately estimate energy consumption, peak power demand, and resulting costs, charging 
simulations at the depot for each year of the transition were conducted. Electrical energy 
consumption and peak power demand were estimated based on current block schedules and 
projections of BEB purchases. CTE then used PG&E tariff schedules to calculate the annual cost 
of charging. This annual cost is evaluated for each year of the study (2020–2040) to obtain a 
total charging cost of BEBs with depot charging for the transition period. This estimate of total 
charging cost is used as the total fuel cost for the BEB Only scenario and is used in the other 
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fleet scenarios, where relevant, in addition to on-route charging costs, hydrogen fuel costs, or 
fossil-fuel costs. 

The local utility, PG&E, calculates total energy costs, measured per kWh, using a time-of-use 
rate (TOU), as shown in Table 14. Ideally, buses would all charge exclusively in the least 
expensive Super Off-Peak and Off-Peak times for the lowest overall cost, which the buses at 
LAVTA should be able to achieve by charging at night.  

Hydrogen Pricing Sensitivity Analysis 

Although CTE assumes pricing remains at 2020 levels throughout the ZEB transition period, a 
sensitivity analysis was conducted for LAVTA regarding hydrogen pricing because it is widely 
believed that these prices will fall over time. The high end of the expected price is the current 
price paid by OCTA ($7.95/kg) and the bottom rate was estimated based on NREL and DOE 
projections at $5.50.4,5 This pricing sensitivity is shown in the summary and total estimates for 
the fuel cell scenarios in Figure 35.  

Low Carbon Fuel Standard Credits 

For the zero-emission fleet scenarios, CTE included an estimation of the fuel cost reductions 
LAVTA would receive if it engages in CARB’s Low Carbon Fuel Standard (LCFS) credit program. 
The LCFS program aims to reduce carbon emissions by setting carbon emissions intensity goals 
for the transportation sector and then reducing that limit over time. The current program 
extends through 2030 but is expected to be renewed within the next few years. In the LCFS 
program, one credit is equivalent to one metric ton of carbon dioxide reduction. Although this 
program is optional, these credits would allow LAVTA to greatly reduce their expected fuel 
costs. A graph illustrating an estimate of the potential for each scenario to generate LCFS 
credits will follow the Fuel Assessment graphs for each scenario; however, since the exact 
credit revenue would be difficult to predict at this stage, especially considering the uncertainty 
of potential hydrogen fuel pathways for LAVTA, only the initial Fuel Assessment values were 
included in the Total Cost Analysis. The discussion of LCFS credits is included illustrate the 
financial impact participating in the LCFS credit trading program could have on LAVTA’s fuel 
costs and the state incentives related to zero-emission technology deployments. 

Baseline 

Figure 20 depicts energy consumption by fuel type over the transition period for the Baseline 
scenario. In this scenario, the fleet remains composed of only diesel-hybrid buses. Fleet energy 
use remains constant over the entire period at around 0.4 million DGE.   

                                                      
4 Melaina, M. and Penev, M. 2013. Hydrogen Station Cost Estimates Comparing Hydrogen Station Cost Calculator Results with 

Recent Estimates. Golden, CO: National Renewable Energy Laboratory. NREL/TP-5400-56412 
https://www.nrel.gov/docs/fy13osti/56412.pdf 
5 Hydrogen Production Tech Team Roadmap. 2017. U.S. DRIVE (Driving Research and Innovation for Vehicle efficiency and 

Energy sustainability). Washington, DC: Department of Energy. 
https://www.energy.gov/sites/prod/files/2017/11/f46/HPTT%20Roadmap%20FY17%20Final_Nov%202017.pdf  

 

https://www.nrel.gov/docs/fy13osti/56412.pdf


 

 LAVTA Zero-Emission Bus Transition Study 

 

 
 

32 

 

Figure 20 – Annual Fuel Consumption, Baseline Scenario 

Figure 21 shows the annual fuel costs for each fuel type in the Baseline scenario, based on the 
consumption quantities shown in Figure 20. Total estimated fuel costs in 2040 are 
approximately $0.9 million. Since this scenario uses only diesel hybrids, the Baseline scenario 
fleet would not be eligible for LCFS credits.  

 

Figure 21 – Annual Fuel Costs, Baseline Scenario 
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1. The total number of buses in the fleet does not increase. 
2. The buses that are charged on-route incur additional demand charges and operate 

partially during peak time-of-use rates, resulting in on-route energy charges that 
are higher than depot energy charges. 

3. The buses are assumed to charge fully at the depot and only require enough 
charging on-route to make up the difference between the battery capacity and the 
block demand. The rate for on-route energy consumption is only applied to the 
portion of the block’s energy demand that exceeds the battery capacity of the bus. 

Because bus replacements are based on block achievability, there may be instances where 
block coverage is insufficient and depot-charged BEBs cannot meet service requirements. In 
this scenario, on-route chargers are used to supplement depot charging to extend the range of 
buses, thus allowing the achievability of a 100% ZEB fleet. On-route charging allows an agency 
to add energy to buses while in service, providing the additional energy necessary to complete 
a block without having to travel the extra distance and take the extra time to return to a depot 
for charging. 

Figure 22 depicts energy consumption for each fuel type over the transition period, assuming a 
combination of depot-charged and on-route charged BEBs. Legacy fuels are phased out as 
electricity consumption increases, reflecting an increasing number of BEBs in the fleet. Fleet 
energy use is reduced from about 0.4 million DGE in 2020 to just over 0.1 million DGE in 2040, 
an approximately 75% decrease.   

 

Figure 22 – Annual Fuel Consumption, BEB Only Scenario 

Figure 23 shows the annual costs for each fuel type based on the quantities in Figure 22. Total 
estimated fuel costs in 2040 are approximately $1.15 million. The buses charged on-route incur 
additional demand charges and electricity use costs are slightly higher for on-route charging. 
These additional costs have been included in the figure below.  
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Figure 23 – Annual Fuel Costs, BEB Only Scenario 

Operating BEBs would also make LAVTA eligible for LCFS credits. Procuring electricity from 
100% renewable energy would generate the most credits for LAVTA. Purchasing Renewable 
Energy Credits (RECs) is one pathway to obtaining renewable energy and would enable LAVTA 
to qualify for LCFS credits while still receiving its energy from PG&E. Table 15 below illustrates 
the credit revenue estimates through 2030.  

Table 15 – LCFS Credit Revenue Estimates by Year, BEB Only Scenario 
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from current credit pricing. Within this model, a broker service fee of 10% was subtracted from 
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2030, speculating on how the pricing will trend after the program renewal is challenging. 
Therefore, in Figure 24 below, 2030 the per bus LCFS credit revenue remains at 2030 values.  

 

Figure 24 - Potential LCFS Credit Revenue for 100% Renewable Electric, BEB Only Scenario 

Mixed Fleet BEB and FCEB 

In the Mixed Fleet: BEB and FCEB scenario, BEBs replace diesel-hybrid buses on all achievable 
blocks. FCEBs supplement the BEB fleet to cover the blocks that are not achievable with battery 
electric technologies. Building the fleet in this way ensures that all routes are achievable while 
minimizing the higher costs of FCEBs. 

Figure 25 depicts energy consumption for each fuel type over the transition period for the 
Mixed Fleet: BEB and FCEB scenario. Legacy fuels are phased out as electricity and hydrogen 
consumption increases, reflecting an increasing number of BEBs and FCEBs in the fleet. Fleet 
energy use is reduced from about 0.4 million DGE in 2020 to just under 0.15 million DGE in 
2040, an approximately 63% decrease.  

 

Figure 25 – Annual Fuel Consumption, Mixed Fleet Scenario 
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Figure 26 shows the estimated annual costs for each fuel type based on the quantities 
consumed, as shown in Figure 25. Total estimated fuel costs in 2040 are approximately $1.26 
million, which are incurred from electricity use for BEBs and hydrogen fuel for FCEBs. Although 
the total amount of energy consumed decreases over the ZEB transition period (Figure 25), the 
total fuel costs increase over that timeframe. These trends reflect hydrogen’s greater efficiency 
but also its higher costs compared to diesel fuel.   

 

 

Figure 26 – Annual Fuel Costs, Mixed Fleet Scenario 

The Mixed Scenario is also eligible for participation in the LCFS Credit Program; however, 
revenue potential for hydrogen is highly variable depending on how the fuel is produced. CTE 
therefore explored three potential hydrogen fuel production pathways for LCFS credits. The 
first pathway, fossil steam methane reformation (SMR), is currently the most common but, 
given that fossil fuels are used as to produce the hydrogen, this method is not very lucrative on 
the LCFS market. The second pathway, electrolysis using 100% renewable energy, generates a 
significant number of LCFS credits. The third pathway, dairy gas SMR, has a negative carbon 
intensity and would therefore generate the most LCFS credits of any of the pathways explored. 
For all the hydrogen fuel pathways explored in the Mixed Fleet Scenario, the LCFS credits that 
would be generated by the BEBs in the fleet remain constant because only the 100% renewable 
pathway was explored.  
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Table 16 – LCFS Credit Revenue Estimates by Year for Fossil Fuel SMR Hydrogen, Mixed Fleet Scenario 

 
 

 

Figure 27 - Potential LCFS Credit Revenue for Fossil Fuel SMR Hydrogen, Mixed Fleet Scenario 
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Table 17 – LCFS Credit Revenue Estimates by Year for 100% Renewable Electrolysis Hydrogen, Mixed 
Fleet Scenario 

 
 

 

Figure 28 - Potential LCFS Credit Revenue for 100% Renewable Electrolysis Hydrogen, Mixed Fleet 
Scenario 
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Table 18 – LCFS Credit Revenue Estimates by Year for Dairy Gas SMR Hydrogen, Mixed Fleet 

 
 

 

Figure 29 - Potential LCFS Credit Revenue for Dairy Gas SMR Hydrogen, Mixed Fleet Scenario 

FCEB Only 

Fuel cell electric buses are able to complete all of LAVTA’s blocks by the end of the transition 
period in 2040. Figure 30 depicts fuel consumption for each fuel type over the transition period 
for the FCEB Only scenario. Legacy fuels are phased out as hydrogen consumption increases, 
reflecting an increasing number of FCEBs in the fleet. Fleet energy use is reduced from about 
0.4 million DGE in 2020 to just over 0.2 million DGE in 2040, an approximately 50% decrease.   
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Figure 30 – Annual Fuel Consumption, FCEB Only Scenario 

Figure 31 shows estimated annual costs for each fuel type based on the quantities consumed, 
as shown in Figure 30. Total estimated fuel costs, entirely from hydrogen fuel, in 2040 are 
approximately $2 million. As in the Mixed Fleet Scenario, the fuel costs increase over the 
transition period while the DGE consumption decreases. These trends reflect hydrogen’s 
greater efficiency but also its higher costs compared to diesel fuel. 

 

Figure 31 – Annual Fuel Costs, FCEB Only Scenario 

The LCFS credit revenue in this scenario also depends largely on the method of hydrogen 
production for the fuel that LAVTA purchases. Fossil fuel SMR generates the least LCFS credits, 
and dairy gas SMAR generates the most.  
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Table 19 – LCFS Credit Revenue Estimates by Year for Fossil Fuel SMR Hydrogen, FCEB Only Scenario 

 

 

Figure 32 - Potential LCFS Credit Revenue for Fossil Fuel SMR Hydrogen, FCEB Only Scenario 

 
Table 20 – LCFS Credit Revenue Estimates by Year for 100% Renewable Electrolysis Hydrogen, FCEB Only 

Scenario 
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Figure 33 - Potential LCFS Credit Revenue for 100% Renewable Electrolysis Hydrogen, FCEB Only Scenario 

Table 21 – LCFS Credit Revenue Estimates by Year for Dairy Gas SMR Hydrogen, FCEB Only Scenario 

 

 

Figure 34 – Potential LCFS Credit Revenue for Dairy Gas SMR Hydrogen, FCEB Only Scenario 
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Fuel Assessment Cost Comparison 

The Fuel Assessment includes all fuel costs over the transition for each scenario. Figure 35 
shows the cumulative fuel costs for each scenario over a twenty-year period. Table 22 - Total 
Fuel Costs Over Entire Transition Period, Fuel Assessment shows the combined total costs and 
the percentage of the fleet that is zero-emission in 2040.  

 

Figure 35 – Total Costs, Fuel Assessments 

 

Table 22 - Total Fuel Costs Over Entire Transition Period, Fuel Assessment 
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7 Maintenance Assessment 

One of the anticipated benefits of operating a BEB or FCEB fleet is reduced maintenance costs. 
Early adopters of ZEB technologies have reported that a transit agency may attain 30% to 50% 
in maintenance cost savings for a BEB compared to an ICE vehicle. These savings result from 
there being fewer fluids to replace (no engine oil or transmission fluid), fewer brake changes 
due to regenerative braking, and far fewer moving parts than in an internal combustion engine. 
The savings in traditional maintenance costs may be offset by the cost of battery or fuel cell 
replacements over the life of the buses. These costs, however, may be covered by extended 
warranties.   

Diesel-hydrid bus labor and maintenance costs were provided by LAVTA for their current fleet. 
BEB labor and maintenance costs were estimated as a 35% reduction on the diesel-hybrid cost, 
which was based on industry expectations and labor and maintenance costs from King County 
as reported by the U.S. DOE National Renewable Energy Laboratory (NREL).6 Hydrogen 
maintenance costs were based on OCTA’s reported labor and maintenance costs. It should be 
noted that this FCEB maintenance per mile value is based on the costs for the first year of 
service at OCTA. Therefore, this cost is likely higher than expected over time since this is a first 
generation vehicle. 

In addition to labor and materials, this study also estimates the cost impact of midlife overhauls 
for major components for each type of bus. Table 23 shows the assumed costs of scheduled 
and unscheduled labor and maintenance used in this analysis. 

Table 23  – Labor and Materials Cost Assumptions 

Type Estimate (Per Mile) Source 

40’ Hybrid $ 0.38 LAVTA 

40’ BEB $ 0.25 U.S. DOE & NREL 

40’ FCEB $ 0.59 OCTA price used 

Assumptions used in this analysis are given in Table 24. Cost assumptions for fossil-fuel buses 
are based on LAVTA data. Midlife battery overhaul cost estimates for BEBs are based on 
extended warranty costs provided by bus OEMs, and the FCEB battery warranty cost is a 
prorated estimate of that rate based on battery storage capacity. 

                                                      
6 Eudy, Leslie and Matthew Jeffers. 2019. Foothill Transit Agency Battery Electric Bus Progress Report: Data Period Focus: 

Jul.2018 through Dec. 2018. Golden, CO: National Renewable Energy Laboratory. NREL/PR-5400-72209. 
https://afdc.energy.gov/files/u/publication/foothill_transit_beb_progress_rpt_5-2019.pdf. 
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Table 24 - Midlife Overhaul Cost Assumptions 

Type Overhaul Scope Estimate Source 

Diesel Engine/Transmission Overhaul $50k per bus LAVTA 

BEB Warranty Cost $75k per bus Bus OEM 

FCEB 
Battery Replacement Warranty 

Fuel Cell Overhaul 

$16.7k per bus 

$40k per bus 

Estimate Based on Bus 
OEM 

Fuel Cell OEM 

 
Note that there are spikes in the expected maintenance costs six years after a large number of 
buses are purchased, such as 2021 and 12 years later when those buses are replaced in 2033. 
The 12-year replacement cycle creates a cyclical pattern in maintenance costs in midlife years 
because the diesel-hybrids would be expected to incur a midlife overhaul at that time. Since 
this scenario represents a fleet that stays entirely composed of diesel-hybrid buses, the peaks 
consistently repeat every 12 years at the midlife of large purchases. In non-midlife years, the 
annual price is around $780,000 and, in the years, where up to 20 buses are expected to reach 
the midlife in the same year, the price increases to $1.78 million. Figure 36 shows the combined 
labor, materials, and midlife overhaul costs for the Baseline scenario for each year of the 
transition, in 2020 dollars. 
 

 

Figure 36 - Annual Fleet Maintenance Costs, Baseline 

BEB Only 

Figure 37 shows the combined labor, materials, and midlife overhaul costs for the BEB Only 
scenario for each year of the transition, in 2020 dollars. For the Depot with On-Route Charging 
scenario, warranty costs are used in place of the midlife battery replacement, so there are 
spikes in the expected maintenance costs the same years that a large number of buses are 
purchased, such as 2028. In this scenario, the 12-year replacement cycle shifts the cyclical 
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pattern in maintenance costs from non-purchasing years to purchasing years. Comparing 2020 
to 2032—a non-purchasing and non-midlife year when the fleet is composed of only hybrids 
compared to when the fleet is mostly BEBs—the annual maintenance drops from around 
$780,000 to around $500,000. Despite the $75,000 for the warranty exceeding the $50,000 
expected for the midlife overhaul of the hybrids, the reduced per mile maintenance expected 
for the BEBs results in a 4% reduction of maintenance costs for this scenario compared to the 
Baseline.  

 

Figure 37 - Annual Fleet Maintenance Costs, BEB Only Scenario 

Mixed Fleet: BEB and FCEB  

Figure 38 shows the combined labor, materials, and midlife overhaul costs for the Mixed Fleet: 
BEB and FCEB scenario for each year of the transition, in 2020 dollars. Unlike in the BEB Only 
scenario, the FCEB scenarios have their largest maintenance costs at the midlife overhaul. 
These events coincide because the FCEBs have a smaller warranty cost—$16,700 as opposed to 
$75,000 for BEBs because FCEBs have a significantly smaller battery on board— that applies to 
their purchase year. Their fuel cells, however, are expected to be replaced midlife—six years 
after purchasing. This timing results in the years with the highest expected maintenance 
amounts being years that are at the buses’ midlife. Comparing 2020 to 2032 shows a slight 
decrease in expected maintenance costs per mile due to the fact that the per-mile maintenance 
cost for the BEBs is lower than that of the diesel-hybrids.  
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Figure 38 - Annual Fleet Maintenance Costs, Mixed Fleet Scenario 

FCEB Only 

Figure 39 shows the combined labor, materials and midlife overhaul costs for the FCEB Only 
scenario for each year of the transition, in 2020 dollars. As discussed with the Mixed Fleet 
scenario, FCEB’s have significant maintenance costs at their midlife when the fuel cells are 
expected to be replaced. Comparing 2020 to 2032 reveals a slight increase in expected 
maintenance costs per mile compared to the Baseline or the BEB Only scenarios. This increase 
is a result of using OCTA’s reported maintenance cost, which was used to estimate the 
maintenance costs for FCEBs in this study; OCTA’s reported costs were higher than the 
estimates used for the diesel-hybrids or BEBs. 

 

Figure 39 - Annual Maintenance Costs, FCEB Only Scenario 
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Maintenance Assessment Cost Comparison 

The Maintenance Assessment includes all labor, materials and, overhaul costs over the 
transition for each scenario. Figure 40 shows the cumulative maintenance costs for each 
scenario.  

Table 25 shows the total maintenance costs for each scenario. All of these scenarios are within 
$3 million of each other at the end of the 20-year period. The FCEB Only scenario incurs the 
most maintenance costs while the BEB Only incurs the least. The fact that the FCEB Only 
scenario was more expensive than the BEB Only Scenario —despite the difference in the 
$75,000 for the BEB battery warranty and the $56,700 for the FCEB fuel cell replacement and 
battery warranty cost—shows that the differential in the per-mile maintenance cost of $0.25 
per mile for BEBs and $0.59 per mile for FCEBs had a larger impact on the overall annual 
maintenance costs for the technologies than the warranties costs. It should also be noted that 
the BEB Depot and On-Route Charging scenario cost about $1 million less than the Baseline 
scenario over the 20-year transition period.    

 

Figure 40 - Total Costs, Maintenance Assessments 

 

Table 25 - Total Costs, Maintenance Assessments 

Scenario Cost % ZEB 

Baseline  $ 22,902,000 0% 

BEB Only   $ 21,960,000  100% 

Mixed Fleet: BEB and 
FCEB 

$ 23,535,000 100% 

FCEB Only  $ 25,303,000 100% 
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8 Facilities Assessment 

The Facilities Assessment determines the scale of supporting infrastructure—charging 
infrastructure for BEBs and hydrogen infrastructure for FCEBs—necessary to meet the 
projected energy use estimated in the Fleet and Fuel Assessments. Facilities costs are then 
estimated based on the assessed infrastructure requirements for the given fleet. This section is 
divided between battery-electric infrastructure and hydrogen fueling infrastructure, which are 
further subdivided by their relevant assessment scenarios. Also, since the Baseline assumes 
that LAVTA already has the facilities necessary to support their diesel hybrid fleet, the Baseline 
was not included in the facilities assessment. Since LAVTA will be moving their depot from 
Rutan Court to their new facility at Atlantis Court, the BEB scenarios will include charging 
infrastructure at Rutan Court for the initial four bus deployment before the full facility build out 
occurs at the Atlantis Court facility. The charging infrastructure at Rutan Court would be put in 
place to support BEBs deployed prior to the shift in depots. Some of the costs of the electrical 
upgrades may be offset by PG&E’s EV Fleet Program. If one of the BEB scenarios is pursued by 
LAVTA, the agency should apply to participate in this program. Similarly, since the permanent 
FCEB infrastructure cannot be scaled down to the level of four buses, the FCEB Only Scenario 
would involve a mobile fueler at Rutan Court before there is permanent infrastructure installed 
at the Atlantis Court facility.  

Battery-Electric Charging Scenarios Depot Infrastructure 

Scaling to a fleetwide BEB deployment requires a significantly different approach to charging 
and substantial infrastructure upgrades compared to smaller pilot deployments. With small BEB 
pilot deployments, charging requirements are met relatively easily with a handful of plug-in 
pedestal chargers and minimal infrastructure investment. For fleetwide BEB transitions, plug-in 
charging is impractical as charger dispenser cables can create hazards in the bus yard. Instead, 
the preferred approach is to use overhead pantograph or reel dispensers attached to gantries 
installed above bus parking lanes.  

In addition to the installation of charging stations, improvements to existing electrical 
infrastructure, such as upgrades to switchgear or service connections, are required to support 
deployment of BEBs. Planning and design work, including development of detailed electrical 
and construction drawings required for permitting, is necessary once specific charging 
equipment has been selected. To define the installation timeline and costs for charging 
equipment, the scope of work is broken into four key project types: planning, structural, power 
upgrades, and charger installation. These projects are typically sized and scheduled to meet 
near-term charging requirements rather than immediately building out all necessary 
infrastructure for a full fleet transition.  

CTE and AECOM developed estimates for components of each project type to build up a total 
cost estimate by project type. Assumptions used for BEB infrastructure are shown in Table 26. 
Conceptual layouts for the BEB Only Scenario, prepared by AECOM, are provided in Appendix 
A1 – LAVTA Depot Site Plans, . As previously mentioned, when LAVTA begins its ZEB transition 
in 2023, the depot and administrative facilities will still be located at the Rutan Court facility, 
but will be moving to a new facility on Atlantis Court before its next ZEB purchase in 2028. In 
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the BEB scenarios, LAVTA elected to pursue installation of two pedestal chargers at the Rutan 
facility to support the initial four buses, but the full BEB facility buildout will take place at the 
Atlantis Court location. AECOM did note that deploying the initial four BEBs from Rutan Court 
will likely require a transformer upgrade unless the existing load on the transformer is below 
60kVA but did not identify any other factors that might impede the four-bus deployment. 

AECOM also supplied a report including the power requirements, equipment and raceway 
routing, gantries, and phasing for Atlantis Court as an electric charging depot for both the BEB 
Only Scenario and the Mixed Fleet: BEB and FCEB Scenario.  

For both the BEB Only Scenario and the Mixed Fleet Scenario, AECOM expects that, in 2027, 
gantries and chargers are installed for the next 40 buses at Atlantis Court. This installation will 
require a contractor lay-down area to cover the existing driveway and use of temporary access 
driveways to the north of the existing driveway. At this stage, there will be hybrid parking on 
the north half of the parking lot, with BEB parking on the southern half. This stage of the project 
also encompasses phase 1 of the power upgrade phasing outlined by AECOM. To accommodate 
the demand resulting from the addition of this series of 120kW chargers, a new 480 volt, 3-
phase service and a new 2500kVA transformer will be required. See Appendix A1 – LAVTA 
Depot Site Plans, Depot and On-Route Charging Scenario Phase 1 - 2027 and A5 for 2027 
phasing plan. 
 
In the BEB Only Scenario, the remaining hybrid parking will be converted to additional BEB 
parking in 2032. This project will require the contractor lay-down area to shift to the north and 
cover one of the temporary access driveways. At this stage, lot access is also possible through 
the primary driveway, as well as one of the temporary driveways. At this stage, the second 
phase of the power upgrade phasing is scheduled to occur in order to accommodate the 13 
chargers being added to charge the 24 additional buses. This will require a 2000kVA 
transformer, as well as a switchboard rated for 2500A at 480V, three-phase. See Appendix A2 
for 2032 phasing plan. 
 
In that same year for the Mixed Fleet Scenario, the same BEB infrastructure projects and service 
upgrades would be needed.  This is also the time when the hydrogen fueling infrastructure will 
be installed. See Appendix A6 for 2032 phasing plan.  
 
The final site plans for the completed transition can be seen in the 2035 site layouts in 
Appendix A3 for Depot and On-Route Charging Scenario and A7 for the Mixed Fleet.  
 
Although some of the costs that AECOM supplied such as the power upgrade costs, were 
estimated as part of CTE’s analysis included in this Master Plan, it is recommended that more 
detailed cost analysis be done before build and or funding obligation based on AECOM’s 
recommendations.  
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Table 26 – BEB Infrastructure Project Cost Assumptions 

Project Cost Estimate Metrics Source 

Infrastructure Planning $200k per project Engineer’s estimate 

Structural Projects (Gantries, 
Conduit, duct banks, etc.) 

Design/Construction: avg. $117k per 
bus 

Engineer’s estimate, includes 
20% contingency 

Power Upgrade Projects 
Design, Construction, & Equip: 

$96k per MW 

Engineer’s estimate, includes 
20% contingency 

Charging Projects 
Charging Equipment & Installation: 

$89k per bus 
Quotes and estimates, includes 

20% contingency 

 

Key assumptions applied in LAVTA’s Facilities Assessment are as follows:  

• Gantry structures are used at each depot;  

• One plug-in reel or overhead pantograph per bus; 

• Two buses per 120 kW charger;  

• Two charge windows, i.e. no more than half the buses charge at any given moment;  

• Off-peak, overnight charging with automated charge management software; and 

• Dispenser capacity to serve up to 80% of the fleet at a time; no movement of buses 
overnight. 

On-Route Charging Infrastructure  

The BEB Only scenario has on-route charging infrastructure in addition to the depot charging 
infrastructure already developed and presented in the previous section. The addition of on-
route charging supports deployment and on-route charging of 27 electric buses in addition to 
41 depot-only charged buses before 2040. In this section, the on-route infrastructure costs are 
summarized along with the depot infrastructure costs. 

Although it is not always the case, on-route chargers may not require additional support 
structures, such as gantries, to be built and may not require any structural project planning, as 
depot chargers do. Required infrastructure projects for on-route chargers include planning, 
power upgrade, and charger purchase and installation, which can be summarized as design 
costs and equipment costs.  On-route chargers were assumed to be located at transit hubs, the 
Livermore Transit Center and The East Dublin Pleasanton BART station already planned for and 
utilized in LAVTA’s service. 

 shows the cost assumptions used in the following sections to estimate costs for on-route 
charging infrastructure. This study did not include the costs of land acquisition for on-route 
charging sites. On-route chargers were assumed to be located at transit hubs, the Livermore 
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Transit Center and The East Dublin Pleasanton BART station already planned for and utilized in 
LAVTA’s service. 

Table 27 – On-Route Infrastructure Project Cost Assumptions 

Project Cost Estimate Metrics Source 

Structural Projects (Gantries, 
Conduit, duct banks, etc.) 

Design/Construction: avg. 30k per 
bus 

Engineer’s estimate, includes 
20% contingency 

Power Upgrade Projects 
Design, Construction, & Equip: 

$264k per MW 

Engineer’s estimate, includes 
20% contingency 

Charging Projects 
Charging Equipment & Installation: 

$39k per bus 
Quotes and estimates, includes 

20% contingency 

 
BEB Only On-Route Charging Projects 

It is assumed that each on-route charging project will cost around $2.7 million per site. The 
number of on-route projects occurring in a given year are shown in Figure 41, below. A total of 
two on-route charging sites will be required to serve the additional 27 on-route-charged buses, 
which is expected to cost around $5.4 million. The East Dublin Pleasanton BART Station and the 
Livermore Transit Center have been identified as potential sites for on-route stations. Site 
designs for the two identified potential on-route station sites can be found in Appendix A9. 

 

Figure 41 - On-Route Infrastructure Projects, BEB Only Scenario 

BEB Only Depot Planning Projects 

In addition to on-route charger projects, the Depot and On-Route Scenario also requires 
infrastructure planning at the depot. Planning is estimated to cost $200,000 at each depot. One 
$200,000 project is therefore planned for LAVTA over the transition period. 
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Figure 42 - Depot Planning Projects, BEB Only Scenario 

 
BEB Only Depot Structural Projects 

Structural projects include (1) trenching and build out duct banks from the switchgear to the 
charger pads, (2) construction of charger pads (i.e. foundation for charging equipment), (3) 
construction of gantry foundations and overhead gantry structures that hold the dispensers, 
and (4) installation of conduit from switchgear to charger pads and gantries. Table 28 shows the 
detailed cost assumptions for structural projects. These cost assumptions also apply to other 
projection scenarios. Duct bank cost is incurred only once per depot, other costs are on a per 
gantry basis. 

Table 28 – Structural Project Cost Assumptions 

Item Cost Unit 

Initial Duct/Bank $          300,000 per depot 

Gantry & Foundation $          450,000 per gantry 

Incremental Duct Bank/Conduit $            22,000 per gantry 

Charger Pad (3 chargers per gantry) $            25,000 per gantry 

Contingency 20% on project costs 

Design Engineering 6% on project costs and contingency 

Each bar in the figure below indicates a structural project to add overhead gantry capacity to 
the depot. Figure 43 shows the number of gantries added in a given year. Each gantry can serve 
up to six buses. A total of 12 gantries will be needed at LAVTA’s Atlantis depot. 

1

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040

Depot Planning Projects, BEB Only Scenario



 

 LAVTA Zero-Emission Bus Transition Study 

 

 
 

54 

 

Figure 43 –Incremental Depot Gantries, BEB Only Scenario 

Figure 44 shows the total annual costs of structural projects by depot for the BEB Only scenario. 
These costs include the initial duct bank costs, gantry and foundation costs, incremental duct 
bank/conduit costs, and charger pad costs per gantry, sequenced in accordance with the costs 
in the table above. On top of these costs, 20% contingency and 6% engineering costs are added. 

 

Figure 44 – Annual Depot Structural Projects Cost, BEB Only Scenario 

 

BEB Only Power Upgrade Projects 

Power upgrade projects include construction of transformer foundations and installation of 
transformers. It is assumed that transformers will be modular, and incremental power 
requirements are met over time. The table below shows the estimated costs for depot power 
upgrade projects. 
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Table 29  – Depot Power Upgrade Cost Assumptions, BEB Only Scenario 

Transformer/Switchback Pad Cost Unit 

Transformer Covered by PG&E  

Trench and Ductbank $       30,000 per project 

Construction, Equipment (1 MW) $     125,000 per project 

Construction, Equipment (2 MW) $     125,000 per project 

Construction, Equipment (4 MW) $     250,000 per project 

Contingency 20% on project costs 

Design Engineering 6% on project costs and contingency 

Figure 45 shows incremental required electrical demand, in megawatts, for each depot. Each 
entry indicates the minimum amount of power that must be added in a given year to meet the 
growing demand at a given facility as more BEBs are purchased.  

 

Figure 45  – Incremental Depot Electrical Demand, BEB Only Scenario (MW) 

Power upgrades are consolidated to occur in selected years, in accordance with the required 
demand in Figure 45. These recommended upgrades are shown in Figure 46. LAVTA will need 
to add an additional estimated 6 MW of capacity to its system by 2040 to accommodate 
charging for 68 BEBs. 
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Figure 46 – Depot Recommended Power Upgrade Projects, BEB Only Scenario (MW) 

The total cumulative cost of power upgrade projects at the depot, in 2020 dollars, is provided in 
Error! Reference source not found.. Total estimated power upgrade costs over the project life 
are approximately $0.57 million.  

 

Figure 47 – Depot Annual Power Upgrade Project Costs, BEB Only Scenario 

 
BEB Only Depot Charger Installation Projects 

Charging projects include purchase and installation of 120 kW chargers and dispensers. Each 
bus will require one dispenser. Every two buses (40-foot and larger) will require one charger. 
Dispensers are expected to be either overhead reel or pantograph style. Table 30 provides the 
costs assumed for charger and dispenser installs. As seen in Figure 48 and Figure 49, in total, 
this scenario would require 33 chargers (66 dispensers) at LAVTA’s Atlantis site.   
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Table 30 - Dispenser and Charger Project Cost Assumptions 

Item Cost Unit 

Charger $            120,000 per 120 kW charger 

Charger Installation $            12,000 per 120 kW charger 

Dispenser/Pantograph $            10,000 per dispenser 

Dispenser Installation $              5,000 per dispenser 

Contingency 20% on project costs 

Figure 48 and Figure 49 show the annual dispensers and charger installations by depot for each 
year of the project.  

 

Figure 48 – Annual Depot Dispenser Installations, BEB Only Scenario 

 

Figure 49 – Annual Depot Charger Installations, BEB Only Scenario 
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Figure 50 shows the annual cost of charger and dispenser installations based on these cost 
assumptions and the above estimated charger and dispenser quantities. 

 

Figure 50 - Annual Cost of Depot Charger and Dispenser Installations, BEB Only Scenario 

BEB Only (with Depot and On-Route Charging) Infrastructure Cost Summary 

Table 31 summarizes all costs for charging infrastructure for the BEB Only scenario. Figure 51 - 
Cumulative Total Infrastructure Costs, BEB Only Scenario shows the cumulative total cost 
breakdown. The estimated total infrastructure costs for the BEB Only scenario is approximately 
$20 million. This total cost includes all gantry structural projects, all power upgrade projects, all 
charger and dispenser installations, all planning projects, design engineering costs and the 
added 20% contingency on all costs, as well as the design and equipment costs for on-route 
charging infrastructure. 

Table 31 - Total Infrastructure Costs, BEB Only Scenario 

Depot  Cost 

Atlantis $ 14,387,000 

On-Route $ 5,370,000 

Total $ 19,757,000 
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Figure 51 - Cumulative Total Infrastructure Costs, BEB Only Scenario 

Mixed Fleet: BEB and FCEB Scenario – BEB Facility 

Mixed Fleet Charging Scenario Depot Planning Projects 

In the Mixed Fleet Scenario, BEB infrastructure planning will be required at the depot. Planning 
is estimated to cost $200,000 for planning the infrastructure transition at the Atlantis depot. 
One $200,000 project is therefore planned for LAVTA over the transition period. 

 

Figure 52 - Planning Projects, Mixed Fleet Charging Scenario 

 
Mixed Fleet Charging Structural Projects 

Structural projects include (1) trenching and build out duct banks from the switchgear to the 
charger pads, (2) construction of charger pads (i.e., foundation for charging equipment), (3) 
construction of gantry foundations and overhead gantry structures that hold the dispensers, 
and (4) installation of conduit from switchgear to charger pads and gantries. See Table 32 for 
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the detailed cost assumptions for structural projects. Duct bank cost is incurred only once per 
depot, other costs are on a per gantry basis. 

Table 32 - Structural Project Cost Assumptions 

Item Cost Unit 

Initial Duct/Bank $          300,000 per depot 

Gantry & Foundation $          450,000 per gantry 

Incremental Duct Bank/Conduit $            22,000 per gantry 

Charger Pad (3 chargers per gantry) $            25,000 per gantry 

Contingency 20% on project costs 

Design Engineering 6% on project costs and contingency 

 

Each entry in the table below indicates a structural project to add overhead gantry capacity to 
the depot. Figure 53 shows the number of gantries added in a given year at the depot. Each 
gantry can serve up to eight buses. A total of 7 gantries will be needed at LAVTA to support BEB 
charging in this scenario. 

 

Figure 53 – Incremental Gantries, Mixed Fleet Charging Scenario 

Figure 54 – Annual Structural Projects Cost, Mixed Fleet Scenario shows the total annual costs 
of structural projects by depot for the Mixed Fleet Charging scenario. These costs include the 
initial duct bank costs at each depot, plus gantry and foundation costs, incremental duct 
bank/conduit costs and charger pad costs per gantry, sequenced in accordance with the above 
tables. On top of these costs, 20% contingency and 6% engineering costs are added. 
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Figure 54 – Annual Structural Projects Cost, Mixed Fleet Scenario 

 

Mixed Fleet Power Upgrade Projects 

Power upgrade projects include construction of transformer foundations and installation of 
transformers. It is assumed that transformers will be modular, and incremental power 
requirements are met over time. Table 29 shows the estimated costs for depot power upgrade 
projects. 

Figure 55 shows incremental required electrical demand, in megawatts, for each depot. Each 
entry indicates the minimum amount of power that must be added in a given year to meet the 
growing demand at a given facility as more BEBs are purchased.  

 

Figure 55  – Incremental Electrical Demand, Mixed Fleet Scenario (MW) 
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Power upgrades are consolidated to occur in selected years, in accordance with the required 
demand in Figure 55. These recommended upgrades are shown in Figure 56. LAVTA will need 
to add an additional estimated 4 MW of capacity to its system by 2040 to accommodate 
charging for 41 BEBs. 

 

Figure 56 – Recommended Power Upgrade Projects, Mixed Fleet Charging Scenario (MW) 

The total cumulative cost of power upgrade projects at the depot, in 2020 dollars, is provided in 
Figure 57 – Annual Power Upgrade Project Costs, Mixed Fleet Charging Scenario. Total 
estimated power upgrade costs over the project life are approximately $0.3 million.  

 

Figure 57 – Annual Power Upgrade Project Costs, Mixed Fleet Charging Scenario 

  
Mixed Fleet Charger Installation Projects 

Charging projects include purchase and installation of 120 kW chargers and dispensers. Each 
bus will require one dispenser. Every two buses (40-foot and larger) will require one charger 
with two dispensers. Dispensers are expected to be either overhead reel or pantograph style. 
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Table 30 above provides the costs assumed for charger and dispenser installs. As seen in Figure 
58 – Annual Dispenser Installations, Mixed Fleet Charging Scenario and Figure 59 – Annual 
Charger Installations, Mixed Fleet Charging Scenarioin total, this scenario would require 21 
chargers (42 dispensers) at LAVTA.   

Figure 58 – Annual Dispenser Installations, Mixed Fleet Charging Scenario and Figure 59 – 
Annual Charger Installations, Mixed Fleet Charging Scenarioshow the annual dispensers and 
charger installations by depot for each year of the project.  

 

Figure 58 – Annual Dispenser Installations, Mixed Fleet Charging Scenario 

 

Figure 59 – Annual Charger Installations, Mixed Fleet Charging Scenario 

Figure 60 shows the annual cost of charger and dispenser installations based on these cost 
assumptions and the above estimated charger and dispenser quantities. 
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Figure 60 - Annual Cost of Charger and Dispenser Installations, Mixed Fleet Charging Scenario 

 

Mixed Fleet Charging Infrastructure Cost Summary 

Table 33 summarizes all costs for charging infrastructure for the Mixed Fleet scenario. Figure 61 
shows the cumulative total cost breakdown for the BEBs in the fleet. The estimated total BEB 
infrastructure costs for the Mixed Fleet scenario are approximately $9.0 million. This total cost 
includes all gantry structural projects, all power upgrade projects, all charger and dispenser 
installations, all planning projects, design engineering costs and the added 20% contingency on 
all costs, as well as the design and equipment costs for on-route charging infrastructure. 

 

Table 33 - Total BEB Infrastructure Costs, Mixed Fleet Scenario 
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Figure 61 - Cumulative Total BEB Infrastructure Costs, Mixed Fleet Scenario 

 

Hydrogen Fuel Cell Infrastructure Scenarios 

To define the timeline and costs to build hydrogen fueling infrastructure, CTE breaks the scope 
of work into four key project types: (1) planning, (2) structural, (3) maintenance bay upgrades, 
and (4) fueling. Rather than building out the infrastructure all at once, projects are sized and 
scheduled to meet near-term fueling requirements. 

50-Bus Mechanical Projects 

For hydrogen fueling equipment, it is economical to package projects in 50-bus increments with 
all necessary mechanical and fueling components included except for liquid hydrogen storage 
tanks. Storage tanks can be added in a modular fashion as demand increases, separately from 
other fueling components. The 50-bus mechanical projects include:  

1. Two dispensers (additional dispensers may be added); 
2. All mechanical process equipment and hydrogen wetted components;  
3. Design, engineering, and permitting;  
4. Construction; 
5. Demolition of existing pavement, and excavation;  
6. Installation of new equipment foundations; 
7. All electrical conduit, conductors, and termination;  
8. Emergency shut down and notification system;  
9. Mechanical installation; and 
10. Electrical utilities and switchgear.  

For LAVTA, Fiedler Group conducted an assessment of the FCEB infrastructure requirements at 
this facility for the Mixed Fleet: BEB and FCEB scenario and the FCEB Only Scenario. Fiedler 
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Group has over 60 years of experience working on innovative engineering and design projects 
and is widely viewed as the industry expert on hydrogen fueling station design.  

Since both of the scenarios involving FCEBs had several years where there would only be four or 
five FCEBs in the yard, in the Mixed Scenario and the FCEB Only Scenario respectively, Fiedler 
Group recommends using a mobile fueler until the number of FCEBs meets or exceeds 19 
buses. The infrastructure for a mobile fueler is expected to cost around $72,000 per year. In the 
Mixed Scenario, that cost is incurred for four years and in the FCEB Only Scenario, it is incurred 
for five years. When the permanent station is installed, the 50-bus incremental design cost is 
estimated at around $4.2 million with the incremental capacity expected at $300,000. The 
other major cost of hydrogen infrastructure is the maintenance bay upgrades required to make 
the bays hydrogen safety compliant. Upgrading all 14 of the bays at Atlantis Court is estimated 
at $1.9 million. This cost also assumes that some gas detection equipment will already be 
installed in the Atlantis Court maintenance bays during construction. 

Hydrogen storage must comply with safety distance requirements outlined by the National Fire 
Protection Association (NFPA). These requirements are primarily outlined in NFPA 2 
8.3.2.3.1.6(A) and NFPA 2 8.3.2.3.1.6(B) and are designed to prevent ignition of the hydrogen. 
Fiedler Group reviewed these hydrogen storage requirements, including siting location with 
consideration of physical protection minimum distances and alternate minimum distances, as 
well as hydrogen dispensing requirements and selected a location for the hydrogen storage and 
fueling infrastructure that complies with these regulations. This site layout can be seen in 
Appendix A5-A7 for the Mixed Fleet Scenario and A8 for the final FCEB Only Layout.  

For the assessment of the permanent fueling facility, Fiedler Group assumed liquid hydrogen 
would be trucked in and stored on site in an above-ground tank. According to Fiedler Group’s 
estimates, for each 50-bus increment, a 15,000-gallon tank will be needed. In the Mixed 
Scenario, that tank is expected to be installed in 2033 when there are 19 FCEBs in the fleet. In 
the FCEB Only Scenario, it will be installed when the capacity for the full 68 bus transition is 
reached in 2028.  The size of these tanks allows for storage of four service days’ worth of fuel. 
Two dispensers will be required, both to allow for all the buses to be fueled within an eight-
hour window and for the purpose of redundancy.  
 
Fiedler Group worked with AECOM to integrate hydrogen fueling infrastructure into the BEB 
project design phasing. These designs can be seen in Appendix A5-A7. The FCEB Only Scenario 
site design can be seen in Appendix A8. 
 
The cost estimates that Fiedler Group provided for FCEB infrastructure were integrated into 
CTE’s Facilities Assessment and are summarized in Table 34. These estimates are based on the 
50-bus increments employed by Fiedler Group. 
 
 
 



 

 LAVTA Zero-Emission Bus Transition Study 

 

 
 

67 

Table 34 – FCEB Infrastructure Planning Assumptions 

Project Cost Estimate Source 

Infrastructure Planning $200,000 per depot Engineer’s estimate  

50-Bus Incremental 
Mechanical Equipment and 

Installation Package 

Varies by facility; Includes design, permitting, and 
installation for two (2) dispensers; all mechanical 

process equipment; electrical utilities and switchgear.  
Excludes storage tanks. 

Engineer’s estimate, 
vendor quotes 

Incremental Addition of 
15,000 Liquid Hydrogen Tank 

$300,000 per tank for installation 
Engineer’s estimate, 

vendor quotes 

Maintenance Upgrades 

Electrical, Lighting, Ventilation, and Gas Detection 

- $191,500 to upgrade all of LAVTA’s 
maintenance bays 

 Engineer’s estimate  

Storage Capacity Projects 

Storage capacity projects include the incremental addition of one or more 15,000-gallon liquid 
hydrogen storage tanks. Tanks are sized at 15,000 gallons to accommodate one truckload of 
liquid hydrogen, or approximately 3,000 kilograms. Storage capacity projects are planned in 
conjunction with bus mechanical projects to reduce disruptions for construction projects. This 
practice is standard and has been successfully implemented at OCTA and AC Transit and was 
recommended by Fiedler Group to San Diego Metropolitan Transit System and Long Beach 
Transit. The required capacity of hydrogen storage at a given depot is sized to accommodate an 
approximately four-day supply of average daily fuel use.  

Mixed Fleet: BEB and FCEB Scenario – FCEB Facilities  

In the Mixed Fleet: BEB and FCEB scenario, charging infrastructure is required to service a total 
of 41 BEBs while additional hydrogen fueling infrastructure services 27 FCEBs. All buses 
transition to zero-emission in this scenario.   

In addition to BEB charging, hydrogen fueling is required to support the Mixed Fleet: BEB and 
FCEB scenario. For the FCEB fueling costs, the scope of work is broken into four key project 
types: (1) planning, (2) structural, (3) maintenance bay upgrades, and (4) fueling. Infrastructure 
is built out over time as necessary to support FCEB deployment.  

Planning Projects 

The building of hydrogen infrastructure will require planning at the depot. It is assumed that a 
planning project costs $200,000, occurring as shown in the table below, and occurs only once 
per depot. The total cost of planning projects for the one depot is therefore approximately 
$200,000.  
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Figure 62 - Planning Projects, Mixed Fleet Scenario 

 
Figure 63 shows the estimated mechanical projects by year. Costs vary per project in a given 
year due to the scale of the implementation at each depot. Building mechanical infrastructure is 
grouped into one phase to minimize disruption of service and capital expenses. The total cost of 
mechanical projects to support the Mixed Fleet scenario is approximately $4.1 million for the 
one project expected in this scenario. 

 

Figure 63 - Mechanical Projects, Mixed Fleet Scenario 

Storage Capacity Projects 

Figure 64 shows the planned storage capacity project and costs by year. The total storage 
capacity projects costs approximately $300,000 over the life of the study with one project in 
2028 at LAVTA. 
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Figure 64 - Storage Capacity Projects, Mixed Fleet Scenario 

 

Maintenance Bay Upgrade Projects 

Maintenance bays at each depot require hydrogen detection and exhaust equipment to ensure 
safety. Figure 65 indicates the timing and location of upgrade projects, as well as the number of 
bays that require upgrades at each depot. All 14 maintenance bays will require upgrades so that 
all bays will be able to service FCEBs.  

 

Figure 65 - Hydrogen Maintenance Bay Upgrade Projects, Mixed Fleet Scenario 

At LAVTA, CTE assumed nearly $14,000 per bay for the required upgrades. This cost comes from 
the requirement of additional ventilation systems necessary for hydrogen detection. Since 
LAVTA is in the process of building a new facility, these costs are reduced from what they would 
usually be for upgrading a diesel maintenance bay, because designing the bays for servicing 
FCEBs will be less expensive than retrofitting an existing bay. For maintenance bay upgrade 
projects, CTE estimates a total cost of $1,900,000 at LAVTA in 2028.  
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Mixed Fleet FCEB Infrastructure Summary 

Figure 61 provides the total infrastructure costs for the Mixed Fleet scenario for the entire 
transition period. The total build of required FCEB infrastructure will cost approximately $5.1 
million for the FCEB Only scenario. It is important to note that this scenario also includes 
procurement of 41 BEBs between 2023 and 2033, which will require additional charging 
infrastructure, as outlined in the BEB infrastructure section. The cost of these projects 
combined would be around $19.8 million. Figure 67 shows a cumulative summary of 
infrastructure costs by year. 

Annual costs for the FCEB infrastructure portion of the mixed fleet are provided in Figure 66. 
The total combined infrastructure costs for the Mixed Fleet Scenario can be seen in Figure 67 - 
Cumulative Infrastructure Costs, Mixed Fleet: BEB and FCEB Scenario. 

 

Figure 66 - Annual FCEB Infrastructure Costs, Mixed Fleet: BEB and FCEB Scenario 

 

Figure 67 - Cumulative Infrastructure Costs, Mixed Fleet: BEB and FCEB Scenario 
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FCEB Only 

The FCEB Only scenario assumes that FCEBs are utilized to run all of LAVTA’s routes by 2035. 
The following estimates calculate necessary hydrogen infrastructure costs to support a fleet of 
68 FCEBs by 2035.  
 
Planning Projects 

The building of permanent hydrogen infrastructure will require planning at each depot. It is 
assumed that each planning project will cost $200,000, occurring as shown in the graph below, 
and only once per depot. The total cost of planning projects for the one depot is therefore 
approximately $200,000.  

 

Figure 68 – Planning Projects, FCEB Only Scenario 

Figure 69 shows the estimated mechanical projects by year. Costs vary per project in a given 
year due to the scale of the implementation at each depot. Building mechanical infrastructure 
at each depot are grouped into no more than two phases to minimize disruption of service and 
capital expenses. The total cost of mechanical projects to support the FCEB Only scenario is 
approximately $4.2 million, and the project is scheduled in 2027. 
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Figure 69 – Hydrogen Mechanical Projects, FCEB Only Scenario 

Storage Capacity Projects 

Figure 70 - Hydrogen Storage Capacity Projects, FCEB Only Scenarioshows the planned storage 
capacity projects and costs by year and depot. The total storage capacity projects will cost 
approximately $0.6 million over the life of the study. There will be a single project in 2027 that 
will add the capacity for the initial 50-bus capacity tank, as well as the additional capacity for 
the 18 additional buses required in the full fleet transition.  

 

Figure 70 - Hydrogen Storage Capacity Projects, FCEB Only Scenario 

 

Maintenance Bay Upgrade Projects 

Maintenance bays at each depot will require hydrogen detection and exhaust equipment to 
ensure safety. Figure 71 indicates the timing and location of upgrade projects, as well as the 
number of bays that require upgrades. A total of 14 maintenance bays will require upgrades.  

 

Figure 71 - Hydrogen Maintenance Bay Upgrade Projects, FCEB Only Scenario 
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CTE assumed $13,600 per bay for the required upgrades. This cost comes from the requirement 
of additional ventilation systems. For maintenance bay upgrade projects, CTE estimates a total 
cost of $1,900,000 for LAVTA in 2022. 

FCEB Only Infrastructure Summary 

Table 35 provides the total infrastructure costs for the FCEB Only scenario for the entire 
transition period. The total build of required FCEB infrastructure will require approximately $9.8 
million for the FCEB Only scenario. Figure 72 shows a cumulative summary of infrastructure 
costs by year at the depot including the cost of the mobile fuelers prior to the install of the 
permanent infrastructure in 2027. 

Table 35 – Total Infrastructure Costs, FCEB Only Scenario 

Depot Cost 

Atlantis  $ 9,752,000 

Total  $ 9,752,000     

 
 

 

Figure 72 - Cumulative Infrastructure Costs, FCEB Only Scenario 

Facilities Assessment Cost Comparison 

The Facilities Assessment includes all infrastructure-related costs over the transition for each 
scenario. Figure 73 shows the cumulative infrastructure costs for each scenario. Table 36 shows 
the combined total costs and percentage of ZEBs in the fleet in 2040.  
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Figure 73 - Total Cumulative Costs, Facilities Assessment 

 

Table 36 - Total Cumulative Costs, Facilities Assessment 
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Baseline  $ 0        0% 

BEB Only  $      19,955,000 100% 

Mixed Fleet: BEB and FCEB  $      14,427,000 100% 
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9 Total Cost of Ownership Assessment 

The Total Cost of Ownership Assessment compiles the results from the Fleet, Fuel, Facilities, 
and Maintenance Assessments to show cumulative and annual costs throughout the transition 
period for each scenario. It includes selected capital and operating costs of each fleet scenario 
over the transition timeline. Other costs may be incurred (e.g. incremental operator and 
maintenance training) during a fleet transition; however, these four assessment categories are 
the key drivers in ZEB transition decision-making. 

This study assumes no cost escalation or any cost reduction due to economies of scale for ZEB 
technology because there is no historical basis for these assumptions. Future changes to 
LAVTA’s service level, depot locations, route alignments, block scheduling, or other operations 
are unknown. The analyses below provide best estimates using the information currently 
available and the assumptions detailed throughout this report.  

Costs by Scenario 

The following sections show total costs per scenario, broken down by assessment type. 

Baseline 

Figure 74 shows the combined fleet, fuel, facilities, and maintenance costs for the Baseline 
scenario in 2020 dollars. Since bus capital costs represent the most expensive cost examined, 
the peaks in these expenses occur during large purchasing years. Compared to bus costs, the 
fluctuations in fueling and maintenance cost are minimal and appear fairly stable from one year 
to the next. Since this scenario assumes that the necessary infrastructure is already present at 
the depot, there are no infrastructure costs associated with the Baseline scenario. The total 
combined cost is approximately $138 million over twenty years from 2020 to 2040. This 
scenario estimates a total of 68 diesel-hybrids in service in 2040. 

 

Figure 74 – Total Costs by Type, Baseline Scenario 

BEB Only 

Figure 75 shows the combined fleet, fuel, facilities, and maintenance costs for the BEB Only 
scenario in 2020 dollars. The total combined cost is approximately $195 million over the length 
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of the transition, from 2020 to 2040. This scenario estimates a total of 68 total BEBs in service 
by 2040. The trends in the total cost fluctuations between years are largely the same as the 
Baseline and are also the result of bus capital costs being the main component of yearly costs. 
Infrastructure costs factor in towards the beginning of the project and maintenance and fueling 
costs remain relatively stable from year to year.  

 

Figure 75 – Total Costs by Type, Depot and On-Route Charging Scenario 

Mixed Fleet: BEB and FCEB 

Figure 76 shows the combined fleet, fuel, facilities, and maintenance costs related to the Mixed 
Fleet: BEB and FCEB scenario in 2020 dollars. The total combined cost is approximately 
$197 million over the length of the transition, from 2020 to 2040. This scenario estimates a 
total of 41 BEBs and 27 FCEBs (68 total ZEBs) in service by 2040. The patterns of this scenario’s 
bus purchasing, maintenance costs, and fueling costs are similar to those of the previously 
discussed scenarios with the infrastructure costs being even more isolated towards the 
beginning of the project.  

 

Figure 76 – Total Costs by Type, Mixed Fleet: BEB and FCEB Scenario 
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FCEB Only 

Figure 77 shows the combined fleet, fuel, facilities, and maintenance costs related to the FCEB 
Only scenario in 2020 dollars. The total combined cost is approximately $216 million over the 
length of the transition, from 2020 to 2040. This scenario estimates a total of 68 FCEBs in 
service by 2040. The general trends of this scenario are similar to the previous two ZEB 
scenarios discussed although this scenario has the highest overall expense of any of the 
scenarios; however, because the infrastructure costs for FCEBs are significantly lower than the 
costs for FCEBs, this scenario’s annual expenses never exceed $32 million, whereas the two 
scenarios with BEBs both have years that exceed $33 million.  

 

Figure 77 – Total Costs by Type, FCEB Only Scenario 

Total Estimated Costs 

Figure 78 shows the combined total costs from the assessments above, broken down by 
scenario. Table 37 shows the detailed cost totals.   

 

 

Figure 78 – Total Cost of Ownership, by Scenario 
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Table 37 – Total Cost of Ownership, by Scenario 
 

Assessment Type Baseline BEB Only 
Mixed Fleet: BEB 

and FCEB 
FCEB Only 

Fleet $ 96,507,000 $ 133,274,000 $ 137,106,000 $ 150,188,000 

Fuel* $ 19,050,000  $ 19,965,000 $ 21,833,000 $ 30,399,000 

Infrastructure $ 0      $ 19,955,000 $ 14,427,000 $ 9,752,000 

Maintenance $ 22,902,000 $ 21,961,000 $ 23,536,000 $ 25,303,000 

Total $ 138,459,000 $ 195,155,000 $ 196,902,000 $ 215,642,000   

% ZEB in 2040 0% 100% 100% 100% 

*Excludes any potential LCFS credit revenue  
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10 Conclusions and Recommendations 

ZEB technologies are in a period of rapid development and change. While the technologies have 
been proven in many pilot deployments, they are not yet matured to the point where they can 
easily replace current fossil-fuel technologies on a large scale. BEBs require significant 
investment in facilities and infrastructure and may require changes to service and operations to 
manage their constraints. On the other hand, FCEBs can provide an operational equivalent to 
diesel or CNG buses; however, the cost of buses, fueling infrastructure, and fuel are a significant 
hurdle. 

CARB’s ICT regulation is an achievement toward addressing the challenges of climate change 
and improving local air quality with a goal of 100% zero-emission transit fleets by 2040. 
However, as demonstrated in this analysis, there will be substantial costs and technical 
challenges to overcome. Transit agencies may be challenged to meet this goal while 
maintaining the same level of passenger service.  

In an all-BEB strategy, total ZEB transitional costs are likely to be around $195 million not 
including LCFS credit revenue to offset fuel costs. By adding on-route charging, LAVTA could 
achieve a transition to a 100% battery-electric fleet without increasing fleet size or sacrificing 
block achievability. The difference in cost between this scenario and the Baseline scenario is 
largely the result of the price difference between diesel-hybrid buses and BEBs. Both 40-foot 
and 60-foot BEBs have completed Altoona testing and are acceptable under the CARB ICT 
regulation. The BEB Only scenario meets the CARB ICT regulation.   

The Mixed Fleet: BEB and FCEB scenario achieves the transition of LAVTA’s fleet to 100% zero-
emission by 2040 with an estimated total cost of $197 million (not including LCFS credit 
revenue on fuel). This total cost falls between the BEB-only strategy on the low-cost end and 
the FCEB-only strategy on the high-cost end. Though the costs are considerably less for a mixed 
fleet deployment than the FCEB Only scenario, managing a mixed fleet through a transition 
presents its own complexities, such as installing new BEB infrastructure and installing new FCEB 
fueling infrastructure in a time frame that does not disrupt service. In this scenario, the depot 
would also need to have the capacity to fit both kinds of fueling infrastructure. LAVTA may also 
experience additional benefits as a result of the transition to ZEBs; one commonly cited benefit 
of ZEBs in the reduction in maintenance requirements. Less maintenance for ZEBs may result in 
the need for fewer maintenance bays. 

If LAVTA selects an FCEB Only strategy, total ZEB transitional costs are estimated at 
approximately $216 million (not including LCFS credit revenue on fuel) for replacement of 100% 
of the fleet with FCEBs by 2040. FCEB technology would allow service to continue unaltered 
without increasing fleet size. A primary assumption for the FCEB analysis is that FCEB buses will 
be available for all bus types and lengths during the transition period. Due to the lack of market 
diversity of FCEBs and hydrogen available in the United States, fuel costs and bus capital costs 
remain high. These costs are expected to come down in the future as more buses are deployed; 
however, more data is needed to understand how much they may fall. Additionally, data for 
FCEB maintenance costs reflect higher costs than what might be expected as agencies become 
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more familiar with the technology. As such, there are more unknowns associated with costs for 
the FCEB Only scenario, and costs are more subject to change.  

Given these considerations, the recommendations for LAVTA are as follows: 

1. Remain proactive with ZEB deployments: For successful fleetwide deployment, BEBs 
will require charge management software, hardware, and standards to manage the 
fleetwide transition. For FCEB deployment to be competitive, lower fuel costs that will 
evolve over time with the production of hydrogen at scale will be required. LAVTA 
should move forward thoughtfully, taking advantage of various grant and incentive 
programs to offset the incremental cost for ZEB deployment.  Incentive programs may 
be eliminated in future years as ZEB procurements are required instead of being 
optional.  

2. Target specific routes and blocks for early ZEB deployments: LAVTA should consider 
the strengths of given ZEB technologies and focus those technologies on routes and 
blocks that take advantage of their efficiencies and minimize the impact of the 
constraints related to the respective technologies. For example, depot-charged BEBs for 
shorter routes and blocks, on-route charged BEBs for mid-range routes with layovers at 
a transit center, and FCEBs for long routes or routes with higher speeds and/or heavier 
loads, is recommended. These technologies cannot follow a one-size-fits-all approach 
from either a performance or cost perspective. Matching the technology to the service 
will be a critical best practice. Results from the ZEB Pilot Program will help to inform 
these decisions.  

The transition to ZEB technologies represents a paradigm shift in bus procurement, operation, 
maintenance, and infrastructure. It is only through a continual process of deployment with 
specific goals for advancement that the industry can achieve the goal of economically 
sustainable, zero-emission public transit.  
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Appendix A1 – LAVTA Depot Site Plans, Depot and On-Route Charging Scenario Phase 1 - 2027 
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Appendix A2 – LAVTA Depot Site Plans, Depot and On-Route Charging Scenario Phase 2 - 2032 
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Appendix A3 – LAVTA Depot Site Plans, Depot and On-Route Charging Scenario Phase 3 - 2035 
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Appendix A4 – LAVTA Depot Site Plans, Depot and On-Route Charging Scenario Electrical Phasing 
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Appendix A5 – LAVTA Depot Site Plans, Mixed Fleet Scenario Phase 1 - 2027 
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Appendix A6 – LAVTA Depot Site Plans, Mixed Fleet Scenario Phase 2 - 2032 
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Appendix A7 – LAVTA Depot Site Plans, Mixed Fleet Scenario Phase 3 - 2035 
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Appendix A8 – LAVTA Depot Site Plans, FCEB Only Scenario Final - 2035 
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Appendix A9 – LAVTA On-Route Charging Site Plans, Depot and On-Route Charging Scenario – East Dublin/Pleasanton BART 
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Appendix A10 - LAVTA On-Route Charging Site Plans, Depot and On-Route Charging Scenario – Livermore Transit Center 
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Addenda – Accelerated FCEB Purchase Cost Information 

In the event that LAVTA chooses to purchase 12 FCEBs in 2023 rather than the previously projected 4 FCEBs and 8 Hybrids, additional costs would be incurred in 2023 for the capital cost of the bus purchases that year. 
Additionally, since there would be 8 additional FCEBs in the fleet from 2023-2035 compared to the original scenario (as demonstrated in Addenda Figure 79: Original Scenario (4 FCEB/8 Hybrid Purchased in 2023)                                                                       
Addenda Figure 1b: Accelerated 2023 FCEB Purchase Scenario (12 FCEB/0 Hybrid Purchased in 2023)and 1b), the maintenance and fuel costs would also differ from the 4 FCEB/8 Hybrid scenario since those additional 
FCEBs would be incurring slightly higher fuel and maintenance costs over their lifespan. However, since no additional infrastructure would be required by LAVTA if 4 or 12 FCEBs were purchased in 2023 due to the ability to 
easily scale the mobile fueler to accommodate and service 8 more FCEBs than modeled in the previous projections, there are no added infrastructure costs if 12 FCEBs are purchased in place of 4 FCEBs and 8 Hybrids.  
  
The additional costs that would be incurred by purchasing 12 FCEBs in 2023 as opposed to 4 FCEBs and 8 Hybrids are outlined below. Additional costs incurred are summarized as incremental relative to the original 
scenario and as the cumulative total for the accelerated 2023 FCEB Purchase Scenario:  
 

 Costs incurred in 4 FCEB/8 Hybrid 2023 
Purchase Scenario 

Additional costs incurred 12 FCEB/0 
Hybrid 2023 Purchase Scenario 

Total Cumulative Costs Incurred 12 
FCEB/0 Hybrid 2023 Purchase Scenario 

Fleet $150,188,000 $4,560,000 $154,748,000 

Fuel $30,399,000 $1,492,000 $31,890,000 

Maintenance $25,303,000 $617,000 $25,920,000 

Facilities $9,752,000 No additional cost $9,752,000 

TOTAL $215,642,000 $6,669,000 $222,310,000 

 
 
In summary, purchasing an additional 8 FCEBs instead of 8 hybrids in 2023, would incur an additional $6,669,000 over the lifetime of those vehicles.  
 
 

Addenda Figure 79: Original Scenario (4 FCEB/8 Hybrid Purchased in 2023)                                                                       Addenda Figure 1b: Accelerated 2023 FCEB Purchase Scenario (12 FCEB/0 Hybrid Purchased in 2023) 
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Addenda Figure 2: Annual Bus Capital Costs, Accelerated 2023 FCEB Purchase Scenario  
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Addenda Figure 3: Annual Fuel Costs, Accelerated 2023 FCEB Purchase Scenario  
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Addenda Figure 4: Annual Bus Maintenance Costs, Accelerated 2023 FCEB Purchase Scenario  
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Paratransit Demonstration Project Committee 

 
 
SUBJECT:  Alternate Appointment of LAVTA Board Member to Paratransit 

Demonstration Project Committee 
  
FROM: Michael Tree, Executive Director 
 
DATE: September 13, 2021 
 
 
Action Requested 
The recommendation is that the LAVTA Board appoint a board member to become the 
alternate for the Paratransit Demonstration Project Committee. 
 
Background/Discussion 
 
LAVTA and CCCTA created a joint committee between the two authorities.  The committee 
consists of two LAVTA Board Members and two County Connection Board Members.  The 
Paratransit Demonstration Project Committee will establish goals, policies, and metrics to 
monitor the success of the program during the demonstration project. 
 
At the Board of Director’s meeting on July 12 2021, Chair Karla Brown and Board Member 
David Haubert were appointed to serve on the Paratransit Demonstration Project Committee.  
During the meeting Board Members requested a third Board Member to become an alternate. 
 
Fiscal Impact 
N/A 
 
Recommendation 
Staff recommends that the Board of Directors appoint a board member to become the 
alternate for the Paratransit Demonstration Project Committee. 
 
 
Attachments: 
 
1. Draft Minutes to February 1, 2021 Board Meeting 
 

Submitted:  
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MINUTES OF THE JULY 12, 2021 ZOOM TELECONFERENCE 
LAVTA BOARD OF DIRECTORS MEETING 

 
1. Call to Order 

  
Meeting was called to order by Board Chair Karla Brown at 4:03pm. 
 
Board Chair Karla Brown informed the public that LAVTA’s meeting is being conducted 
according to the COVID-19 rules that are detailed at the beginning of the agenda explaining 
why this is a Zoom teleconference. 
 

2. Roll Call of Members  
  

Members Present 
Jean Josey – City of Dublin 
Melissa Hernandez – City of Dublin 
Kathy Narum – City of Pleasanton 
Karla Brown – City of Pleasanton 
Gina Bonanno – City of Livermore 
David Haubert – County of Alameda 
 
Members Absent 
Brittni Kiick – City of Livermore 
 

3. Meeting Open to Public 
  

No comments. 
  

4. Consent Agenda 
 
Recommend approval of all items on Consent Agenda as follows: 

   
 A. Minutes of the June 7, 2021 Board of Directors meeting. 
   
 B. Treasurer’s Report for May 2021 

 
The Board of Directors approved the LAVTA Treasurer’s Report for May 2021. 

   
 C. Resolution Authorizing Investment of Livermore Amador Valley Transit Authority 

(LAVTA) Monies in the State of California Local Agency Investment Fund (LAIF) 
 
The Board of Directors adopted Resolution 20-2021 reauthorizing investment of LAVTA 
monies in LAIF. 

   
 D. Declaration of Surplus Property in Compliance with LAVTA Policy for Disposition 

of Surplus Property 
 
The Board of Directors declared as surplus one road supervisor van, one transit bus and 
authorized their disposal through a method consistent with LAVTA’s Policy for 
Disposition of Surplus Property. 
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 E. Revised Resolution in Support of Participation in the Metropolitan Transportation 

Commission’s Clipper START! Pilot Program 
 
The Board of Directors authorized the Executive Director to provide the Metropolitan 
Transportation Commission (MTC) with a revised resolution indicating LAVTA’s desire 
to continue to participate in MTC’s Clipper START! pilot program. Resolution 24-2021. 

   
 F. Approve Resolution 21-2021 Accepting Funds from the Alameda County 

Transportation Commission for Atlantis O&M Facility Bridging Documents Project 
 
The Board of Directors approved Resolution 21-2021, accepting funds from the Alameda 
County Transportation Commission for the Atlantis O&M Facility Bridging Documents 
Project. 

   
 G. Acceptance of Pleasanton BRT Corridor Enhancement Project #2019-08 

 
The Board of Directors approved Resolution 23-2021, accepting the completion of the 
Pleasanton BRT Corridor Enhancements Project #2019-08 and directing the Executive 
Director or his designee to file a Notice of Completion with the Alameda County Clerk-
Recorder. 

   
Approved: Haubert/Hernandez 
Aye: Narum, Bonanno, Brown, Josey, Hernandez, Haubert 
No: None 
Abstain: None 
Absent: Kiick 
 

5. Establishing Standing Committees and Memberships 
 
The Board of Directors confirmed and approved Resolution 25-2021, establishing standing 
committees, memberships, and officers. 
 
Approved: Hernandez/Narum 
Aye: Narum, Bonanno, Brown, Josey, Hernandez, Haubert 
No: None 
Abstain: None 
Absent: Kiick 

  
6. Appointment of LAVTA Board Members to Paratransit Demonstration Project 

Committee 
 
The Board of Directors appointed Chair Karla Brown and Board Member David Haubert to the 
Paratransit Demonstration Project Committee.  The Board of Directors requested to bring back 
at the next Board meeting an agendized item to add an alternate to the Paratransit Demonstration 
Project Committee. 
 
Approved: Josey/Bonanno 
Aye: Narum, Bonanno, Brown, Josey, Hernandez, Haubert 
No: None 
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Abstain: None 
Absent: Kiick 

  
7. Executive Director’s Report 

  
Director of Planning and Marketing Tony McCaulay provided a brief update on ridership and 
start of school schedules.  Executive Director Michael Tree notified that bus operators in Eastern 
Alameda County will be fare free in September to provide public incentive to ride public transit.   
 
Executive Director Michael Tree informed that the Blue Ribbon Task Force work should be 
concluded this summer and they are moving forward with Network Management.  The key 
priorities of the Network Management were included in the report and Executive Director 
Michael Tree pointed out that he has concerns regarding the capital project prioritization. 
 
Executive Director Michael Tree also highlighted Atlantis Transit Facility, germ barrier/security 
doors, Dublin Parking Garage Project, Valley Link Project. 
 
The Board of Directors discussed this agenda item with staff.  Staff responded to questions from 
the Board of Directors.  Chair Karla Brown asked for corrected Board Statistics, since 
Attachment 1 had an error. 
 

8. Matters Initiated by the Board of Directors 
 
None. 

  
9. Next Meeting Date is Scheduled for: August 2, 2021 

  
10. Adjournment 

  
Meeting adjourned at 4:57pm. 
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September 2021 

 
New Text Alerts for Routes Serving Schools 
Most of our routes to middle and high schools offer a single trip in 
the morning and a single trip in the afternoon. As a result, when one 
of the buses on those routes is running late due to traffic, road 
construction or heavy loads, parents and students wonder if the bus 
has already has passed or is just running late. Starting this weekend, 
we will be offering parents and students the opportunity to receive 
text alerts when the bus they are waiting for is running more than 
five minutes late. Sign up can be for a single route or multiple 
routes. Details are available on our website at: 
https://www.wheelsbus.com/school-routes/ 
 
MTC Approves $5 Million in Federal COVID Emergency Relief to LAVTA 
On July 28, the Metropolitan Transportation Commission (MTC) programmed over $5 million 
to LAVTA in federal emergency relief funding authorized by Congress in March under the 
American Rescue Plan Act. This is the third and likely final round of federal stimulus relief 
aimed at assisting public transit agencies facing revenue shortfalls due to the COVID-19 
pandemic. Funds were programmed to the region’s transit operators principally on the basis of 
actual revenue losses since the start of the pandemic and funding received to date in the 
previous two rounds of federal stimulus funding. LAVTA will use the funding to continue to 
maintain existing and restore previously reduced service as ridership returns throughout FY22. 
 
SAV Phase 2 Deployment Project Slated to Receive  
$2.7 million in Regional Funding 
This month LAVTA staff learned that the Metropolitan 
Transportation Commission (MTC) intends to allocate 
$150,000 in Regional Measure 2 Bridge Toll funds for 
design-engineering work to advance the Phase 2 
Deployment of the Shared Autonomous Vehicle Project, 
putting it in line to receive a subsequent allocation of over 
$2.5 million toward the construction phase, including the 
acquisition of three next-generation SAVs similar to the type shown, which are capable of 
traveling up to 25 mph. The SAV Phase 2 Deployment will extend the current SAV route to the 
Ross Headquarters Business Park and enable timed transfers to BART trains every 15 minutes 
from 7am to 7pm. The Alameda County Transportation Commission is scheduled to formalize 
their sponsorship of the project at their September 13 Programs and Projects Committee 
meeting in advance of their September 23 Commission meeting. MTC will then consider the 
allocation request in October. 
 
Zero-Emission Bus Study 
The draft Zero-Emission Bus (ZEB) Transition Master Plan is complete.  At the September 
meeting the Board will receive the draft and an introductory presentation on the 
recommendations. 
 

https://www.wheelsbus.com/school-routes/
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Paratransit Services Update 
The pilot program with Central Contra Costa Transit Authority (CCCTA) was launched on 
April 1.  The Joint Ad-Hoc Committee has been formed to review and monitor the program 
goals and objectives and met today, September 13, 2021. 
 
In terms of service performance, on-time performance and productivity have improved from the 
previous contractor.  Additionally, the new My Transit Manager app, which allows customers to 
monitor their trip and see real-time location of their vehicle, has been well-received.  
 
U.S. Senate Passes Historic Infrastructure Bill Including Reauthorization of Federal Transit 
Programs 
Following the House of Representatives’ passage of the INVEST in America Act in July, on 
August 10, the Senate passed their bipartisan version of a $1 trillion investment in the nation’s 
infrastructure known as the Infrastructure Investment and Jobs (IIJ) Act, which includes a 
comprehensive five-year surface-transportation reauthorization package to replace the FAST 
Act, which expires September 30. Notably within the transportation reauthorization sections are 
increases of 35-37% in Federal Transit Administration (FTA) formula and competitive grant 
funds that LAVTA uses for capital needs and maintaining a state of good repair. The House is 
expected to take up the reconciliation process with the Senate bill sometime after they return 
from recess at the end of August. 
 
American Public Transit Association (APTA) Conference 
Each year, the American Public Transportation Association (APTA) holds the TRANSform 
Conference. This is the premier APTA Conference of the year. Once every three years, the 
conference also includes an EXPO, where thousands of vendors and suppliers of transit related 
goods and services display their products and answer questions for attendees in a convention 
center setting. Attendance during EXPO years is typically around 15,000, including transit 
agency staff, Board members and vendors. 
 
The TRANSform Conference is also where APTA presents its annual awards. Last year’s 
conference was held virtually due to COVID. As a result, we received our Transit Agency of the 
Year Award in a “Zoom ceremony”. This year, the conference/expo is an in-person event and 
will be held in Orlando at the Orange County Convention Center from November 7-10. We 
have been told by APTA that this year’s awards ceremony will honor winners from this year as 
well as last year, which means we will formally receive our Agency of the Year Award at that 
ceremony. In addition, our Marketing staff was named as a winner of a Grand Prize AdWheel 
Award, which will be presented at the same event. 
 
You can learn more about the conference on APTA’s website at: 
https://www.aptaexpo.com/apta2021/public/enter.aspx 
 
Please let staff know as soon as possible if you have a desire to attend the conference.  The FY 
2021-22 LAVTA Budget includes funding for a couple Board members to attend. 
 
Attachments: 
1. Board Statistics June 2021 
2. Board Statistics July 2021 
3. FY22 Upcoming Items 
 

https://www.aptaexpo.com/apta2021/public/enter.aspx


Weekday Saturday Sunday Weekday Saturday Sunday

1,515 925 765 47.7% 29.7% 31.9%

5.5 6.3 5.2 10.5% 29.6% 32.0%
June 2021 % change from last month

On Time Performance 92.5% 2.8%

Fully Allocated Cost per Passenger $24.52 -2.3%

Average Daily Ridership

Passengers Per Hour

Total Ridership FY 2021 To Date 420,226 -70.1%

Total Ridership For Month 40,099 44.5%

Monthly Summary Statistics for Wheels
June 2021

FIXED ROUTE

June 2021 % change from one year ago
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June 2021
% Change 
from last 

year

Year to 
Date

1,602 48.1% 14,960
1.36 11.5% 1.24

98.3% 1.9% 97.97%

$66.21 17.7% $71.76
0 n/a 0 *There were no in-person assessments due to 

0:00:16 n/a n/a Covid-19, but the applicants received temporary 
presumptive eligibility based on their application

June 2021 Year to 
Date and doctor's verification until the in-person 

0 2 assessments can be resumed. 

0 0
0 0
0 0

0 0

0 0

2nd Sanction - Written Letter
3rd Sanction - 15 Day Suspension
4th Sanction - 30 Day Suspension

5th Sanction - 60 Day Suspension

6th Sanction - 90 Day Suspension

Cost per Trip
Number of Paratransit Assessments
Avg. wait time for reservation calls (in minutes)

Missed Services Summary

1st Sanction - Phone Call

June 2021
PARATRANSIT

General Statistics

Total Monthly Passengers
Average Passengers Per Hour
On Time Performance

Monthly Summary Statistics for Wheels
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Total 3 0 16 0
Preventable 0 0 8 0

Non-Preventable 3 0 8 0
Physical Damage

Major 0 0 0 0
Minor 3 0 14 0

Bodily Injury
Yes 0 0 0 0
No 3 0 15 0

MONTHLY CLAIMS ACTIVITY
Amount Paid

This Month
To Date This Fiscal Year

Budget
% Expended

Praise
Bus Stop
Incident
Trip Planning
Fares/Tickets/Passes
Route/Schedule Planning
Marketing/Website
ADA
COVID Inquiries
Lost/Found
TOTAL

VALID NOT VALID
UNABLE 

TO 
VALIDATE

VALID 
YEAR TO 

DATE
VALID NOT VALID UNABLE TO 

VALIDATE
VALID YEAR 

TO DATE

Praise 2 0 0 10 0 0 1 2
Safety 2 0 2 24 0 0 0 4
Driver/Dispatch Discourtesy 0 2 0 7 0 0 0 0
Early 0 0 0 1 0 0 0 0
Late 1 2 1 6 0 1 0 0
No Show 0 0 0 1 0 0 0 3
Incident 0 0 1 0 0 0 1 1
Driver/Dispatch Training 2 0 0 8 0 0 0 11
Maintenance 0 0 0 0 0 0 0 0
Bypass 2 2 0 17 0 0 0 0
TOTAL COMPLAINTS 9 6 4 64 0 1 2 19
Valid Complaints

Per 10,000 riders
Per 1,000 riders

2.24
0.00

CUSTOMER SERVICE - OPERATIONS

CATEGORY

FIXED ROUTE PARATRANSIT

1 11
0 6
4 109

1 30
0 2
0 7

0 3
0 15
1 16

1 4
0 15

29%

CUSTOMER SERVICE - ADMINISTRATION

CATEGORY Number of Requests
June 2021 Year To Date

Totals

$1,538.07
$29,426.01

$100,000.00

June 2021
SAFETY

ACCIDENT DATA 
June 2021 Fiscal Year to Date

Fixed Route Paratransit Fixed Route Paratransit

Monthly Summary Statistics for Wheels



Weekday Saturday Sunday Weekday Saturday Sunday

1,574 900 851 35.3% 18.4% 29.5%

5.0 6.1 5.8 -8.4% 18.3% 29.6%

Total Ridership FY 2021 To Date 41,800 31.0%

Total Ridership For Month 41,800 31.0%

Monthly Summary Statistics for Wheels
July 2021

FIXED ROUTE

July 2021 % change from one year ago

July 2021 % change from last month

On Time Performance 92.1% -0.4%

Fully Allocated Cost per Passenger $26.28 15.4%

Average Daily Ridership

Passengers Per Hour
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July 2021
% Change 
from last 

year

Year to 
Date

1,765 53.3% 1,765
1.40 16.7% 1.40

97.8% 1.1% 97.8%

$61.88 15.2% 61.88$     
0 n/a 0 *There were no in-person assessments due to 

0:00:44 n/a 0:00:44 Covid-19, but the applicants received temporary 
presumptive eligibility based on their application

July 2021 Year to 
Date and doctor's verification until the in-person 

0 0 assessments can be resumed. 

0 0
0 0
0 0

0 0

0 0

July 2021
PARATRANSIT

General Statistics

Total Monthly Passengers
Average Passengers Per Hour
On Time Performance

Monthly Summary Statistics for Wheels

2nd Sanction - Written Letter
3rd Sanction - 15 Day Suspension
4th Sanction - 30 Day Suspension

5th Sanction - 60 Day Suspension

6th Sanction - 90 Day Suspension

Cost per Trip
Number of Paratransit Assessments
Avg. wait time for reservation calls (in minutes)

Missed Services Summary

1st Sanction - Phone Call
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Total 0 0 0 0
Preventable 0 0 0 0

Non-Preventable 0 0 0 0
Physical Damage

Major 0 0 0 0
Minor 0 0 0 0

Bodily Injury
Yes 0 0 0 0
No 0 0 0 0

MONTHLY CLAIMS ACTIVITY
Amount Paid

This Month
To Date This Fiscal Year

Budget
% Expended

Praise
Bus Stop
Incident
Trip Planning
Fares/Tickets/Passes
Route/Schedule Planning
Marketing/Website
ADA
COVID Inquiries
Lost/Found
TOTAL

VALID NOT VALID
UNABLE 

TO 
VALIDATE

VALID 
YEAR TO 

DATE
VALID NOT VALID UNABLE TO 

VALIDATE
VALID YEAR 

TO DATE

Praise 3 0 0 3 0 0 0 0
Safety 0 3 0 0 0 0 0 0
Driver/Dispatch Discourtesy 0 0 0 0 0 0 0 0
Early 0 0 0 0 0 0 0 0
Late 1 0 0 1 0 0 0 0
No Show 0 0 0 0 0 2 0 0
Incident 0 0 1 0 0 0 0 0
Driver/Dispatch Training 0 0 0 0 0 1 0 0
Maintenance 0 0 0 0 0 0 0 0
Bypass 5 2 0 5 0 0 0 0
TOTAL COMPLAINTS 9 5 1 9 0 3 0 0
Valid Complaints

Per 10,000 riders
Per 1,000 riders

Monthly Summary Statistics for Wheels
July 2021

SAFETY

ACCIDENT DATA 
July 2021 Fiscal Year to Date

Fixed Route Paratransit Fixed Route Paratransit

3%

CUSTOMER SERVICE - ADMINISTRATION

CATEGORY Number of Requests
July 2021 Year To Date

Totals

$3,201.88
$3,201.88

$100,000.00

0 0
0 0
2 2

0 0
11 11

2 2
0 0

27 27

8 8
4 4
0 0

2.15
0.00

CUSTOMER SERVICE - OPERATIONS

CATEGORY

FIXED ROUTE PARATRANSIT



LAVTA COMMITTEE ITEMS - September 2021 - January 2022

Finance & Administration Committee

September Action Info
Minutes X
Treasurers Report X

October Action Info
Minutes X
Treasurers Report X
Annual Comprehensive Financial Report (ACFR) X
FTA Triennial Review X

November Action Info
Minutes X
Treasurers Report X

December Action
Minutes X
Treasurers Report X
*Typically December committee meetings are cancelled

January Action Info
Minutes X
Treasurers Report X
Draft 2022 Legislative Program X

Attachment 3



LAVTA COMMITTEE ITEMS - September 2021 - January 2022

Projects & Services Committee

September Action Info
Minutes X
ZEB Rollout Plan X

October Action Info
Minutes X

November Action Info
Minutes X

December Action Info
Minutes X
*Typically December committee meetings are cancelled

January Action Info
Minutes X
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