SANTA BARBARA

REGULAR MEETING
of the
SANTA BARBARA METROPOLITAN TRANSIT DISTRICT BOARD OF DIRECTORS
a Public Agency
Tuesday, November 3, 2020
8:30 AM
VIA TELECONFERENCE

IMPORTANT NOTICE REGARDING THIS BOARD MEETING:

This virtual meeting is being conducted utilizing teleconferencing and electronic means pursuant to

State of California Executive Order N-29-20 issued by Governor Gavin Newsom on March 17, 2020,

regarding the COVID-19 pandemic. The public may only view a livestream of the meeting online at:
http://tinyurl.com/sbmtdyoutube

Public Participation

To make a general public comment or to comment on a specific agenda item, the following
methods are available: Email, Phone, and Zoom webinar.
All comments will be limited to 3 minutes per speaker.

1. Email:

e Submit public comment to clerk@sbmtd.gov before 12 p.m. on the Monday prior to the
Board meeting for advance distribution to the Board of Directors.

¢ Public comment emails submitted to clerk@sbmtd.gov during the meeting will be
recognized if the email is received prior to or during the item to be addressed.

¢ In ALL emailed Public Comments, please include:
(A) The agenda item(s) to be addressed
(B) If you would like your comment read into the record
(C) Public Comment text

2. Phone: Call the Zoom webinar line 10 minutes prior to the 8:30 a.m. meeting start time:
e Toll-Free Dial-in: (669) 900-6833.
e When prompted, enter Meeting ID 940 1293 9419 and then #.
e When prompted for a password, dial 413666 and then #.
e When the item you wish to address is announced, dial *9 to request to comment.

Please mute your phone until called to speak. If you do not have a mute button, you may mute
by dialing *6. You can unmute by pressing the same keys (*6). When the chair calls for public
comment, the clerk will announce you and will unmute your microphone.

3. Zoom webinar & computer audio: View the webinar at the following link at 8:30 a.m.:
https://zoom.us/j/940129394197pwd=TmQxaFhhV2s0UDBiamN3amINOG9Sdz09

To give public comment via the Zoom webinar, click the “Raise Hand” button only when the
item you wish to speak on has begun. When the chair calls for public comment, the clerk will
announce you and will unmute your microphone. The public will not be able to share their video
or screen.
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BOARD OF DIRECTORS AGENDA

BOARD MEMBERS WILL JOIN VIA TELECONFERENCE

ITEMS TO BE CONSIDERED:

1. CALL TO ORDER

2. ROLL CALL OF THE BOARD MEMBERS
Dave Davis (Chair), David Tabor (Vice Chair), Bill Shelor (Secretary), Olivia Rodriguez
(Director), Dick Weinberg (Director), Chuck McQuary (Director), Paula Perotte (Director).

3. REPORT REGARDING POSTING OF AGENDA

CONSENT CALENDAR

4. APPROVAL OF PRIOR MINUTES - (ACTION MAY BE TAKEN)
The Board of Directors will be asked to approve the draft minutes for the meeting of
October 20, 2020.

5. CASH REPORT - (ACTION MAY BE TAKEN)

The Board of Directors will be asked to review and approve the Cash Report from the
following dates: October 10, 2020 through October 23, 2020.

THIS CONCLUDES THE CONSENT CALENDAR

6.

10.

PUBLIC COMMENT

Members of the public may address the Board of Directors on items within the jurisdiction
of the Board that are not scheduled for public hearing. The time allotted per speaker will
be at the discretion of the Board Chair. If you wish to address the Board under this item
number, see the above instructions on giving remote public comment. Additional public
comment will be allowed during each agenda item, including closed session items.

ZERO EMISSION BUS (ZEB) POWER MODELING REPORT - (ATTACHMENT -
INFORMATIONAL)

Staff will recommend that the Board receive a presentation on the Draft “ZEB Power
Modeling Final Report.”

APPROVAL OF PUBLIC TRANSPORTATION AGENCY SAFETY PLAN -
(ATTACHMENTS - ACTION MAY BE TAKEN)

Staff will recommend that the Board adopt Resolution No. 2020-05 approving MTD’s Public
Transportation Agency Safety Plan in compliance with 49 Code of Federal Regulations Part
673.

RENEWAL OF STAFF HEALTH INSURANCE EFFECTIVE JANUARY 1, 2021 -
(ACTION MAY BE TAKEN)

Staff will recommend the Board of Directors authorize the General Manager to renew Staff
health insurance policies for the plan year effective January 1, 2021. Insurance coverage
under these policies is for MTD Staff employees not represented by a Collective
Bargaining Agreement.

GENERAL MANAGER’S REPORT - (INFORMATIONAL)
The General Manager will provide an update on district activities.



BOARD OF DIRECTORS AGENDA

11. OTHER BUSINESS AND REPORTS - (INFORMATIONAL)
The Board will report on other related public transit issues and committee meetings.

122 RECESS TO CLOSED SESSION: PUBLIC EMPLOYEE PERFORMANCE
EVALUATION - (ACTION MAY BE TAKEN)
The Board will meet in closed session, pursuant to Government Codes § 54957 and
§ 54954.5(e), to evaluate the performance of the District's General Manager.

PUBLIC COMMENT RELATED TO CLOSED SESSION ITEM(S) WILL BE ALLOWED BEFORE
THE RECESS

13. ADJOURNMENT

AMERICANS WITH DISABILITIES ACT: If you need special assistance to participate in this
meeting, please contact the MTD Administrative Office at 805.963.3364 at least 48 hours in
advance of the meeting to allow time for MTD to attempt a reasonable accommodation.



SANTA BARBARA

BOARD OF DIRECTORS DRAFT MINUTES

REGULAR MEETING
of the
BOARD OF DIRECTORS
of the
SANTA BARBARA METROPOLITAN TRANSIT DISTRICT
A Public Agency
Tuesday, October 20, 2019
8:30 AM
John G. Britton Auditorium
550 Olive Street, Santa Barbara, CA 93101

1. CALL TO ORDER
Chair Dave Davis called the meeting to order at 8:30 AM.

2. ROLL CALL OF THE BOARD MEMBERS
Chair Davis reported that all members were present, with the exception of Director Dick
Weinberg.

3. REPORT REGARDING POSTING OF AGENDA
Christina Perry, Administrative Assistant Lead, reported that the agenda was posted on
Friday, October 16, 2020, at MTD’s Administrative office, mailed and emailed to those on
the agenda list, and posted on MTD’s website.

CONSENT CALENDAR

4. APPROVAL OF PRIOR MINUTES - (ATTACHMENT - ACTION MAY BE TAKEN)
The Board was asked to approve the draft minutes for the meeting of October 6, 2020.

5. CASH REPORT - (ATTACHMENT - ACTION MAY BE TAKEN)
The Board was asked to review and approve the Cash Report from the following dates:
September 19, 2020 through October 9, 2020.

Vice Chair Dave Tabor moved to approve the consent calendar. Director Olivia Rodriguez
seconded the motion. Chair Davis opened a roll call vote and the motion passed
unanimously.

THIS CONCLUDES THE CONSENT CALENDAR

6. PUBLIC COMMENT
No public comments were made.

7. FISCAL YEAR 2019-20 ANNUAL RIDERSHIP REPORT - (ATTACHEMENTS -
INFORMATIONAL)
Planning and Marketing Manager Hillary Blackerby presented a report regarding annual
ridership statistics for FY 2019-20.
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10.

COMMUNITY SURVEY RESULTS & HEALTH & SAFETY COMMITMENTS CAMPAIGN
- INFORMATIONAL)

Ms. Blackerby presented results from a COVID-19 related community survey and provided
an update on its participation in the American Public Transportation Association’s Health
and Safety Commitments Program.

ANNUAL ELECTION OF BOARD OFFICERS - (ACTION MAY BE TAKEN)
Director Olivia Rodriguez notified the Board that she will not be reapplying for a position
on the Board of Directors when her term concludes.

Director Chuck McQuary moved that current assignments continue for the upcoming year.
Director Paula Perotte seconded the motion. The motion passed unanimously by roll call
vote.

GENERAL MANAGER’S REPORT - (INFORMATIONAL)

General Manager Jerry Estrada provided an update on district activities, including an
explanation of the average weekly ridership reports. General Manager Estrada also
answered general questions from the Board.

Director Olivia Rodriguez left the meeting at 9:56 AM.

11.

12.

13.

OTHER BUSINESS AND REPORTS - (INFORMATIONAL)
Chair Davis noted that the deadline for receipt of proposals for the Calle Real Development
project was extended to Friday, October 23, 2020.

RECESS TO CLOSED SESSION: PUBLIC EMPLOYEE PERFORMANCE
EVALUATION - (ACTION MAY BE TAKEN)

The Board met in closed session, pursuant to Government Codes § 54957 and

§ 54954.5(e), to evaluate the performance of the District’'s General Manager.

No public comment was made prior to recess. The Board recessed at 9:58 AM.

The Board returned from recess at 10:25 AM. Chair Davis reported that no action was
taken.

ADJOURNMENT
Director Perotte moved to adjourn the meeting. Vice Chair Tabor seconded the motion.
The motion passed unanimously and the meeting was adjourned at 10:25 AM.



Santa Barbara Metropolitan Transit District

Cash Report

Board Meeting of November 3, 2020

For the Period October 10, 2020 through October 23, 2020

MONEY MARKET
Beginning Balance October 10, 2020

Accounts Receivable
Prepaids & Advertising
Interest Income
Miscellaneous Income
Passenger Fares

Total Deposits

Miscellaneous Transfers
Bank & Credit Card Fees
401(k)/Pension Transfer
Workers' Compensation
Payroll Taxes

Payroll

Accounts Payable

Total Disbursements

CERTIFICATES OF DEPOSIT
Institution Maturity Rate

American Riviera Bank 2/28/2021  2.00%
Total Certificates of Deposit

Ending Balance

CASH INVESTMENTS

LAIF Account
Money Market Account

Total Cash Balance

SELF INSURED LIABILITY ACCOUNTS
WC / Liability Reserves
Working Capital

Cash Report Cover Sheet

3,991,470.93
3,912.00
898.96
873.33

12.00

3,997,167.22

(545.97)
(5,107.01)
(34,614.64)
(72,204.31)
(137,737.63)
(325,444.42)
(864,630.75)

(1,440,284.73)

1,522,648.89
1,522,648.89

$5,859,597.74
6,458,348.81

($4,790,440.54)

$2,378,817.43

$1,522,648.89
$6,458,348.81

$12,317,946.55

$7,527,506.01

23-Oct-20

15:30



Santa Barbara Metropolitan Transit District
Cash Receipts of Accounts Receivable

Date Company Description Amount
10/9/2020  Blue Line Media LLC Advertising on Buses 1,856.00
10/9/2020  Goodwin & Thyne Properties Advertising on Buses 1,040.00
10/16/2020 Hiltachk Marketing Group/SB Airport ~ Advertising on Buses 3,854.70
10/16/2020 Moonlight Graphics/Mktg Adbvertising on Buses 4,203.00
10/23/2020 Sansum Clinic Advertising on Buses 2,934.00
10/23/2020 State Transit Assistance STA - Capital 3,972,651.23
10/23/2020 True Media LLC/Cottage Health Advertising on Buses 936.00
10/23/2020 True Media LLC/Cottage Health Advertising on Buses 936.00
10/23/2020 Wells Marketing, LLC Adpvertising on Buses 1,731.60
10/23/2020 Wells Marketing, LLC Adpvertising on Buses 1,328.40
Total Accounts Receivable Paid During Period $3,991,470.93

Cash Report Accounts Receivable Printed/23/2020 3:42:24 PM



Santa Barbara Metropolitan Transit District
Accounts Payable

Check # Date  Company Description Amount Voids
125080 10/15/2020 ABC BUS COMPANIES INC BUS PARTS 165.81
125081  10/15/2020 AMERICAN SEATING COMPANY  BUS SEATS & PARTS 241.28
125082  10/15/2020 ASBURY ENVIRONMENTAL SERVI WASTE OIL RECYCLER 110.00
125083  10/15/2020 AUTOZONE STORES LLC SHOP SUPPLIES 42.84
125084  10/15/2020 BAY ALARM COMPANY, INC ALARM CONTRACT 368.00
125085  10/15/2020 BIG BRAND TIRES, BRANDCO BILL SERVICE VEHICLE MAINTENANCE 102.42
125086  10/15/2020 BROWN ARMSTRONG ACCOUNTA ANNUAL AUDIT 5,000.00
125087  10/15/2020 BYD COACH & BUS LLC BUS PARTS 2,307.26
125088  10/15/2020 BYD MOTORS LLC CAPITAL LEASE PAYMENT 31,625.22
125089  10/15/2020 CALIFORNIA ELECTRIC SUPPLY,I SHOP/B&G SUPPLIES 213.37
125090  10/15/2020 MANUEL CASTANON DMV REIMBURSEMENT 207.00
125091  10/15/2020 CITY OF SANTA BARBARA TC FIRE INSPECTION FEE 283.00
125092  10/15/2020 CENTRAL COAST CIRCULATION, L BUS BOOK DISTRIBUTION 627.00
125093  10/15/2020 CROCKER REFRIGERATION & AIR HVAC MAINTENANCE 1,084.58
125094  10/15/2020 CUMMINS SALES & SERVICE dba BUS PARTS & REPAIRS 1,431.53
125095  10/15/2020 DENMUN OFFICE SOLUTIONS DB IT CONTRACT SERVICES 3,740.00
125096  10/15/2020 DESTIN THOMAS COMMUNICATIO RADIOS SUPPLIES/REPAIRS 1,009.50
125097  10/15/2020 EASY LIFT TRANSPORTATION, IN MONTHLY ADA SUBSIDY 83,463.33
125098  10/15/2020 CARLOS FLORES TOOL ALLOWANCE 1,100.00
125099  10/15/2020 FRONTIER CALIFORNIA INC. TELEPHONE SERVICE 100.98
125100  10/15/2020 GIBBS INTERNATIONAL INC BUS PARTS 1,592.31
125101  10/15/2020 GILLIG LLC BUS PARTS 4,686.98
125102 10/15/2020 GOLD COAST TRANSPORT REFRIG BUS A/C MAINTENANCE 2,059.34
125103  10/15/2020 GRAINGER, INC. SHOP/B&G SUPPLIES 132.03
125104  10/15/2020 HAYWARD LUMBER SHOP SUPPLIES 26.22
125105 10/15/2020 LANSPEED DBA IT SERVICES 1,508.00
125106  10/15/2020 LABOR ALLIANCE MANAGED TRU UNION DENTAL INSURANCE 10,110.50
125107  10/15/2020 MARBORG INDUSTRIES (INC) UTILITIES & RENTAL FEES 213.75
125108  10/15/2020 MC CORMIX CORP. (OIL) LUBRICANTS 2,164.52
125109  10/15/2020 MIKE CUEVAS GARDENING SERVI LANDSCAPE MAINTENANCE SERVICE 1,045.00
125110  10/15/2020 MUNOZ JANITORIAL JANITORIAL/DISINFECTANT SERVICE 7,800.00
125111  10/15/2020 NEWTON CONSTRUCTION & MGM TRANSIT CENTER RENOVATIONS 49,563.02
125112 10/15/2020 NFI PARTS DBA BUS PARTS 1,062.81
125113 10/15/2020 O'REILLY AUTO PARTS DBA BUS PARTS 167.34
125114  10/15/2020 POWERSTRIDE BATTERY CO. BATTERIES 1,197.78
125115  10/15/2020 REPUBLIC ELEVATOR, INC ELEVATOR MAINTENANCE 170.00
125116  10/15/2020 SB LOCKSMITHS, INC. B&G REPAIR & SUPPLIES 113.00
125117  10/15/2020 SANTA BARBARA NEWSPRESS D PUBLIC NOTICE ADS 84.00

Accounts Payable Check Register

23-Oct-20

15:41



Check # Date  Company Description Amount Voids
125118  10/15/2020 SANTA BARBARA TROPHY DRIVER NAME PLATES 62.64
125119  10/15/2020 SM TIRE, CORP. BUS TIRE MOUNTING 463.26
125120  10/15/2020 SPECIALTY TOOL & BOLT, LTD SHOP SUPPLIES 308.62
125121  10/15/2020 TEAMSTERS MISC SECURITY TRU UNION MEDICAL INSURANCE 206,488.00
125122 10/15/2020 TRUMAN ARNOLD COMPANIES (T DIESEL FUEL 42,356.46
125123 10/15/2020 J.C.M. AND ASSOCIATES INC. UNIFORMS 765.89
125124 10/15/2020 VALLEY POWER SYSTEMS, INC. BUS PARTS 13.62
125125 10/15/2020 WAXIE SANITARY SUPPLY DBA JANITORIAL SUPPLIES 564.92
125126 10/16/2020 NEWTON CONSTRUCTION & MGM TRANSIT CENTER RENOVATIONS 317,317.43
125127  10/23/2020 ABC BUS COMPANIES INC BUS PARTS 393.29
125128  10/23/2020 AMERICAN MOVING PARTS, LLC  BUS PARTS 444.82
125129  10/23/2020 ASBURY ENVIRONMENTAL SERVI WASTE OIL RECYCLER 160.00
125130  10/23/2020 BREMSKERL NORTH AMERICA, IN BUS PARTS 304.50
125131  10/23/2020 BROWN & BROWN INSURANCE SE  CONTRACTOR'S LIABILITY INSURANC 413.00
125132 10/23/2020 CITY OF CARPINTERIA CHARGING STATION ELECTRICITY 133.31
125133 10/23/2020 CUMMINS SALES & SERVICE dba BUS PARTS & REPAIRS 1,092.51
125134 10/23/2020 CA DEPT. OF TAX & FEE ADMIN.  QTRLY USER FUEL TAX 1,516.00
125135 10/23/2020 CDTFA SALES/CONSUMER USE TAX 326.00
125136 10/23/2020 CA. DEPT. of TAX & FEE ADMINIST UNDERGROUND STORAGE TANK FEE 2,527.00
125137  10/23/2020 DIESEL FORWARD, INC. BUS PARTS 9.27
125138 10/23/2020 DOCUPRODUCTS CORPORATION  COPIER MAINTENANCE/SUPPLIES 77.14
125139  10/23/2020 FIRST LOAN PAYROLL RELATED 50.00
125140  10/23/2020 SHERRIE FISHER RETIREE HEALTH REIMBURSEMENT 328.07
125141 10/23/2020 FLEET SERVICES, INC. BUS PARTS 121.08
125142 10/23/2020 STATE OF CALIFORNIA PAYROLL RELATED 32.50
125143 10/23/2020 FRONTIER CALIFORNIA INC. TELEPHONE SERVICE 2,045.74
125144  10/23/2020 GIBBS INTERNATIONAL INC BUS PARTS 301.81
125145  10/23/2020 GILLIG LLC BUS PARTS 982.48
125146  10/23/2020 HOME IMPROVEMENT CTR. SHOP/B&G SUPPLIES 152.24
125147  10/23/2020 HR AUTOGLASS DBA BUS PARTS/REPAIRS 245.00
125148  10/23/2020 LMA ARCHITECTS, CORP. TC CONSTRUCTION OVERSIGHT 9,988.60
125149  10/23/2020 MARBORG INDUSTRIES (INC) UTILITIES & RENTAL FEES 1,314.05
125150  10/23/2020 MC CORMIX CORP. (OIL) LUBRICANTS 2,144.52
125151  10/23/2020 MOHAWK MFG. AND SUPPLY CO. BUS PARTS 295.06
125152 10/23/2020 NATIONAL DRIVE PAYROLL DEDUCTION 28.00
125153 10/23/2020 NATIONAL INTERSTATE INS INC.  LIABILITY INSURANCE 37,819.28
125154  10/23/2020 NFI PARTS DBA BUS PARTS 501.86
125155 10/23/2020 O'REILLY AUTO PARTS DBA BUS PARTS 10.85
125156 10/23/2020 PACIFIC POWER GROUP BUS PARTS 225.22
125157  10/23/2020 LETICIA RAMIREZ PAYROLL RELATED 650.00
125158  10/23/2020 SB COUNTY FEDERAL CREDIT UNI PAYROLL DEDUCTION 260.00

Accounts Payable Check Register

23-Oct-20

15:41



Check # Date  Company Description Amount Voids
125159  10/23/2020 SILVAS OIL CO., INC. LUBRICANTS 366.16
125160  10/23/2020 SANTA BARBARA TROPHY DRIVER NAME PLATES 31.32
125161  10/23/2020 SANTA BARBARA ELECTRONICS S BUS PARTS, IT & SHOP SUPPLIES 228.35
125162 10/23/2020 SO. CAL. EDISON CO. UTILITIES 5,357.43
125163  10/23/2020 SOCALGAS UTILITIES 122.47
125164  10/23/2020 STAPLES CONTRACT & COMMERC OFFICE SUPPLIES 202.30
125165  10/23/2020 STATE BOARD OF EQUALIZATION PAYROLL RELATED 250.00
125166  10/23/2020 STEWART'S DE-ROOTING & PLUM PLUMBING REPAIRS 596.71
125167  10/23/2020 SB CITY OF-REFUSE/WATER UTILITIES 551.45
125168  10/23/2020 TELONIC/BERKELEY SHOP SUPPLIES 280.81
125169  10/23/2020 THE MEDCENTER MEDICAL EXAMS 1,004.00
125170  10/23/2020 TANK TEAM INC. TANK TESTS 128.00
125171  10/23/2020 TEAMSTERS UNION LOCAL NO. 18 UNION DUES 249.25
125172 10/23/2020 TREAS.TAX COLLECTOR Harry E. H PROPERTY TAXES 483.07
125173 10/23/2020 UNITED PARCEL SERVICE, INC. FREIGHT CHARGES 373.75
125174  10/23/2020 UNITED WAY OF SB PAYROLL DEDUCTION 40.00
125175  10/23/2020 VC STAR / DESK SPINCO, INC PUBLIC NOTICE ADS 276.20
125176 10/23/2020 VERIZON WIRELESS WIRELESS PHONES & AIM CELLULAR 3,011.76
125177  10/23/2020 WAXIE SANITARY SUPPLY DBA JANITORIAL SUPPLIES 633.71
125178  10/23/2020 WURTH USA WEST INC. SHOP SUPPLIES 237.25
125179  10/23/2020 YACO SCHOLARSHIP FUND PAYROLL DEDUCTION 53.00
864,630.75
Current Cash Report Voided Checks: 0.00
Prior Cash Report Voided Checks: 0.00

Grand Total:  $864,630.75
Accounts Payable Check Register 23-Oct-20 15:41



SANTA BARBARA

BOARD OF DIRECTORS REPORT

MEETING DATE: NOVEMBER 3, 2020 AGENDA ITEM: #7
DEPARTMENT: CAPITAL PROJECTS
TYPE: INFORMATIONAL ITEM
PREPARED BY: RYAN GRIPP

Signature
REVIEWED BY: GENERAL MANAGER

Signature
SUBJECT: ZERO EMISSION BUS (ZEB) POWER MODELING REPORT
RECOMMENDATION:

Staff recommends that the Board receive a presentation on the Draft “ZEB Power Modeling Final
Report.”

DISCUSSION:

In 2019, MTD contracted with Stantec Architecture, Inc. (Stantec) to conduct a Facilities Master
Plan (Plan) concentrated on Terminals 1 and 2 to determine MTD’s facility needs and inform
decisions regarding facility investments through 2040. A component of that project was to use the
information compiled during plan development to perform power modeling to determine power
demand for battery-electric bus (BEB) charging at Terminals 1 and 2 and route level energy
requirements. To achieve the foregoing, Stantec used its proprietary modeling tool called
ZEBDecide. The tool utilizes myriad inputs related to route characteristics like average speed,
topography, and ridership as well as vehicle specifications (like energy storage capacity and
weight) to predict fuel efficiency and operating range. Stantec was also able to develop charging
profiles at Terminals 1 and 2 to simulate daily charging schedules and power requirements for
vehicles housed at each facility.

MTD’s bus service is comprised of “blocks” or combinations of trips on various lines that are
combined to create a day’s work or “run” for an MTD bus operator. Using the methodology outlined
above, Stantec concluded that only 10 of MTD’s 118 current blocks are unable to be covered by
BEBs at a 1:1 ratio with a 524 kWh battery capacity, which is the capacity of the four New Flyer
buses MTD is procuring. Further, Stantec determined that MTD can serve all of its current blocks
and vehicle assignments (assuming reblocking with the available fleet complement) with a
maximum power demand of 1.5 MW at Terminals 1 and 2 at a cost of $0.131-0.107 per kWh for
Terminal 1 and $0.115-0.107 per kWh at Terminal 2.

ATTACHMENT:
o Draft “ZEB Power Modeling Final Report”
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SANTA BARBARA MTD ZEB POWER MODELING
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SANTA BARBARA MTD ZEB POWER MODELING

Release Version

Rev. Description Date
0 Draft Report Issued to Agency 10/20/2020
1 Final Report Issued to Agency 10/27/2020

This document entitled Santa Barbara MTD ZEB Power Modeling was prepared by Stantec Consulting
Services Inc. (“Stantec”) for the account of Santa Barbara Metropolitan Transit District (the “Client”). Any
reliance on this document by any third party is strictly prohibited. The material in it reflects Stantec’s
professional judgment in light of the scope, schedule and other limitations stated in the document and in the
contract between Stantec and the Client. The opinions in the document are based on conditions and
information existing at the time the document was published and do not take into account any subsequent
changes. In preparing the document, Stantec did not verify information supplied to it by others. Any use which
a third party makes of this document is the responsibility of such third party. Such third party agrees that
Stantec shall not be responsible for costs or damages of any kind, if any, suffered by it or any other third party
as a result of decisions made or actions taken based on this document.

Project Team
Stantec
801 S. Figueroa St., Suite 300

Los Angeles, CA 90017
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Executive Summary

This document serves to outline the power demand and energy needs for the MTD’s future all battery-
electric fleet. Specifically, this report outlines Stantec’s methodology to determine future power and
energy requirements at MTD’s facilities under an all-electric fleet. This modeling process, called
ZEBDecide, utilizes a route-based and block-based approach to determining fuel efficiency and energy
use of zero-emission buses under MTD’s current operations and schedules'. ZEBDecide involves a suite
of inputs and parameters to accurately determine how battery-electric buses will perform using the MTD’s
current schedules and within the MTD’s operating environment. This document includes:

A review of existing conditions and MTD operational data to determine operation and scheduling
conditions under which modeling will be performed.

Route- and block-based modeling to determine power requirements for an all-electric fleet, using
inputs including bus specifications, representative driving cycles, passenger loads, ambient
temperatures and HVAC, and route elevation and topography.

Presentation and discussion of modeling results, which show the current percentage of daily
blocks and vehicles that can successfully complete scheduled service under the conditions laid
out in the modeling.

An additional sensitivity analysis to further understand the differences in energy efficiency and
power consumption under more significant variations in topography and HVAC use.

Developing charging profiles at the MTD’s two facilities (assuming that Terminal 2 at Goleta will
eventually become operational) to simulate daily charging schedules and power requirements for
vehicles housed at each facility. This exercise was also used to determine an estimated number
of chargers at each facility as well as high-level fuel cost estimate (cost per kWh) to meet daily
charging requirements.

Recommendations for fleet configurations and power requirements for MTD’s future electric fleet.

" Unless otherwise noted, “current” refers to pre-Coronavirus operating conditions
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1.0 PROJECT OVERVIEW AND INTRODUCTION

The California Air Resources Board (CARB) adopted the Innovative Clean Transit (ICT) regulation in
December 2018, which establishes the goal that all public bus transit agencies in California gradually
transition to a completely zero-emission bus (ZEB) fleet by 2040. The Santa Barbara Metropolitan Transit
District (MTD) is a pioneer in zero-emission technologies, operating ZEBs since 1991 and currently
operating the second-largest public zero-emission fleet in the state. Further, the MTD has committed to a
goal of operating a completely zero-emission fleet by 2030, accelerating the timeline laid out by CARB by
ten years.

Stantec recently completed the MTD’s Facilities Master Plan, which provided the groundwork for future
space and operating fleet requirements at MTD’s facilities to accommodate fleet growth as well as the
transition to fully ZEB operations. To help support this zero-emission future, the MTD has retained
Stantec to perform energy and power modeling simulation analyses to determine the amount of energy
required at MTD’s facilities to sufficiently power a fleet of battery electric buses (BEBs). This detailed
determination of power and energy needs involved the following steps:

e Collect and review additional data beyond the datasets provided in the Facilities Master Planning
process

¢ Review of operational analysis from the Facilities Master Plan to consider operating conditions
which impact power and energy requirements for a bus fleet

¢ Route- and block-based modeling to determine power requirements for an all-electric fleet, based
on the following inputs:
o Bus specifications
o Representative driving cycles
o Passenger load
o Ambient temperatures and HVAC

o Route elevation and topography

e Developing charging profiles at the MTD’s two facilities (assuming that Terminal 2 at Goleta will
eventually become operational) to simulate daily charging schedules and power requirements for
vehicles housed at each facility. This exercise was also used to determine an estimated number
of chargers at each facility as well as high-level fuel cost estimate (cost per kWh) to meet daily
charging requirements.

Finally, the report concludes with recommendations for fleet configuration and power requirements based
on the results of the modeling and MTD’s current operating conditions.

The project scope and process is outlined in Figure 1 below.
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Determine bus
specifications

Specify driving cycle(s)

Estimate energy
requirements for an all-
electric fleet by modeling
bus performance

Derive route-level energy
requirements and then
aggregate to block- and
vehicle-level energy
requirements

Figure 1: MTD power modeling project process

2.0 EXISTING CONDITIONS AND DATA REVIEW

The project began with a review of the operational analysis from the previously completed Facilities
Master Plan. A full understanding of the MTD’s current operations is imperative to ensure that the
modeling captures (as closely as possible) actual operating conditions so that power and energy
requirements are accurate and represent operating conditions on a high-demand day. The major findings
that helped to shape the modeling parameters are summarized below.

Regarding vehicle usage, the MTD operates different services on different days and different times of the
year (Figure 2). This involves school trippers and summer only services. In addition, demand for MTD
tends to be seasonal, with demand being higher when school is in service, due to university students
being a major driver of demand. To plan conservatively for maximum energy and power requirements as
well as a “high-demand” scenario, Stantec used service scheduled for a “typical” weekday during the
school year when school trippers are in operation to capture a “peak” service day with the maximum
number of vehicles in operation. Because of this, the MTD and Stantec used the service schedule from
October 14, 2019 to represent peak demand and vehicle use that includes school trippers. In addition, the
scope excludes the modeling of MTD’s electric shuttle services, which are already battery electric
vehicles.
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Figure 2: Vehicle usage across various service days

In addition to different levels of service, the MTD also operates several different vehicle lengths to match
demand and service, including 60-ft., 40-ft., and 29-ft. vehicles. Vehicles in use (area graph) and spares
(bar graph) by time and hour of day for October 14, 2019 are shown in Figure 3.
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As seen in Figure 3, peak vehicle requirement is in the afternoon, specifically between 2PM and 4PM.
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Another challenge identified in the analysis completed during the Facilities Master Plan is that the current
facility in Santa Barbara (Terminal 1) is very constrained and will be increasingly constrained with

additional charging infrastructure and future fleet growth. However, the MTD is planning to reopen its

currently dormant facility in Goleta (Terminal 2), which will be used to help spread the vehicles out and
accommodate fleet growth. Importantly, operating select service out of Goleta and help reduce vehicle
deadheading for certain routes. Stantec worked with the MTD to identify which blocks and vehicles would

likely be moved to operate out of the Goleta facility, and this was integrated into the modeling to

determine power demand at both yards.

Another important step in the operational analysis is to determine the daily block mileage for the
representative service day, as it helps to determine preliminary feasibility of BEBs that are depot-only
charging.? Because the current range of BEBs is approximately 180 miles?3, blocks that accumulate less
mileage than this threshold could theoretically be completed by a depot-only charging BEB (however,

there are many other parameters that affect range that are discussed in detail in the following sections
outlining the modeling process and inputs). Total daily block mileage for a representative service day is
shown in Figure 4.

2 For several reasons including community preferences, on-street bus charging is not a potential strategy.

3 For a 524 kWh BEB, assuming 80% utilization and a fuel efficiency of 2.33 kWh/mi.

11:30 PV

12:00 /AN
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Total daily block mileage
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Figure 4 shows that most blocks are designed for less than 180 miles in length (denoted by the red dotted
line), suggesting most service could be electrified with depot-only charging BEBs. However, many of the
MTD’s vehicles are assigned to complete multiple blocks in one day, meaning when blocks are combined
and served by a single vehicle over the course of the day, this combined daily block mileage may exceed
the current feasible range of a BEB.
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Figure 4: MTD total daily block mileage

This operational review reveals a few key points that will help to shape the modeling and overall power
demand and energy requirements.

e The MTD operates several varying service patterns depending on the day of week and season.
To provide an estimate of power and energy needs, Stantec used a “typical” heavy day, which is
a school day service in the fall. In reality, the modeling will therefore represent more strenuous
operations and the MTD can adjust accordingly for other service days, such as weekends or
summer periods.

e The new facility in Goleta will help to offset space constraints at the current yard in Santa
Barbara. Assigning vehicles to this facility and determining power and energy requirements for
both facilities will be outlined in this report.

3.0 BUS MODELING AND ROUTE SIMULATION

ZEBDecide is a tool designed by Stantec to support transit agencies in transitioning to zero-emission
fleets, and ultimately helps to answer the question: what is the ideal configuration of ZEBs for my fleet?
Because the MTD has determined their fleet will be entirely comprised of BEBs and have provided
vehicle specifications, the ZEBDecide tool is being used to model the blocks outlined above under the
provided specifications. This will help determine how much of the MTD’s current service can successfully
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be transitioned to depot-only charging BEBs, what the daily power and energy requirements are, and
begin to provide strategies on blocks that cannot be successfully converted to BEBs to help the MTD
transition to an all-BEB fleet.

3.1 ZEBDECIDE PROCESS

Figure 5 provides an overview of the modeling process, which takes a two-pronged approach to
understanding power and energy usage. The goal of the modeling is to provide an understanding of how
we expect a ZEB to perform in MTD’s environment to inform fuel economy, operating range, and
ultimately, the energy and power requirements for MTD'’s future BEB fleet.

The approach first examines route-level operations, and then aggregates the results to provide
block/vehicle level fuel and energy requirements. The predictive ZEB performance modeling depends on
several inputs, such as actual passenger loads, driving dynamics, topography, vehicle specifications, and
ambient conditions in which the agency operates. In this way, a more realistic estimate of operating range
and energy consumption can be provided.

Driving

Bus specs Ry

l

cycles

Ambient Passenger
conditions loads

Figure 5: ZEBDecide process

3.2 MODELING INPUTS

ZEBDecide’s energy modeling process predicts ZEB drivetrain power requirements specific to given
acceleration profiles. One key component to the modeling is the bus design or specification that includes
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curb weight and frontal dimensions (factors needed to account for aerodynamic drag and rolling
resistance coefficients), auxiliary, and HVAC (Figure 6).

Aerodynamic

- Curb Weight dreg

Rolling
resistance
coefficients

Bus

Specifications e

Predictive Energy Efficiency

Figure 6: Detailed bus specification inputs

For the MTD, the New Flyer Xcelsior CHARGE vehicle (40-ft.) with a 524-kWh battery and curb weight of
30,500 pounds was used in the modeling.*

3.2.2 Representative Driving Cycles

Assigning representative driving cycles, also called acceleration profiles, is the other major step in the
energy modeling. A driving cycle is a speed versus time profile that is used to simulate a vehicle’s
expected performance, and consequently, the energy use. Representative driving cycles were assigned
to all routes based on the MTD’s operations, observed driving conditions, and input from the MTD.

The driving cycles have been created from data collection of real-world operations or from chassis
dynamometer tests and have been convened by the National Renewable Energy Laboratory (NREL) in a
drive cycle data called DriveCAT5. Additionally, Stantec considered a driving cycle created from real-
world operations of the Anteater Express fleet at the University of California, Irvine.

To assign driving cycles to the MTD’s routes, we evaluated each route in terms of average speed, route
length, the number of stops, and traffic levels. The suite of driving cycles chosen to represent the MDs
routes are shown in Table 1.

4 While MTD operates a mix for 29-ft, 40-ft, and 60-ft., the modeling was based on 40-ft buses only.
5 NREL DriveCAT - Chassis Dynamometer Drive Cycles. (2019). National Renewable Energy
Laboratory. www.nrel.gov/transportation/drive-cycle-tool
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Table 1: Driving cycles technical specifications (source: NREL)

. o Avg.
Main characteristic Max Avg. . :
Cycle Name Speed Speed DL Stop§ per
(mph) (mph) Speed min
(mph)
Orange County Transit Bus Medium traffic +
40.63 12.33 15.67 0.97
Cycle (OCTA) Boulevards
City medium traffic,
Manhattan Bus Cycle . 25.4 6.83 10.67 1.1
lower driving speeds
New York Bus Cycle (NY Bus) High traffic 30.8 3.7 10.7 1.1
Arterial Segment of the Transit .
. Highway 40 26 29.7 0.89
Coach Operating Duty Cycle
Urban Dynamometer Driving
Schedule for Heavy-Duty Freeway 58 18.84 28.23 0.79
Vehicles (UDDS)
University of California Irvine i .
Confidential
(uci

Each of MTD’s routes was individually analyzed and then categorized into up to two representative
driving cycles for route modeling. To obtain route information to assess routes, route lengths were
obtained from MTD GTFS data, and it was supplemented by information provided by the MTD. Average

speed was also provided by MTD.

Up to two cycles were assigned to each route to better reflect the different driving conditions encountered
along different portions of a route. Routes were assigned a primary driving cycle (constituting two-thirds of

the route in the modeling) and a secondary driving cycle (making up the remaining one-third of the route
in the modeling). The complete classification of all routes is presented in Table 2.

Table 2: Categorization of service routes to representative driving cycles

Line Line Name Distance Distance | Avg Speed Drive Cycle 1 Drive Cycle 2
Inbound | Outbound (mph) (2/3 of route) (1/3 of route)
7 Goleta Old Town 11.01 10.95 10.55 Manhattan Arterial
12x | Goleta Express 10.51 10.45 17.37 Manhattan Arterial
20 | Carpinteria 15.4 14.37 14.7 Manhattan OCTA
6 Goleta 10.44 10.24 10.53 Manhattan N/A
11 UCSB 13.66 13.25 10.57 Manhattan N/A
14 | Montecito 8.1 9.54 11.19 Manhattan N/A
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Line Line Name Distance Distance Avg Speed Drive Cycle 1 Drive Cycle 2
Inbound | Outbound (mph) (2/3 of route) (1/3 of route)
5 Mesa/La Cumbre 8.35 8.54 11.51 NY Bus UCl
16 | SBCC 1.83 2.18 4.97 NY Bus N/A
4 Mesa/SBCC 3.26 3.58 8.34 OCTA NY Bus
10 | Cathedral Heights 11.25 10.67 17.98 OCTA Manhattan
24x | UCSB Express 12.52 12.6 19.79 OCTA UDDS
3 Oak Park 5.78 6.13 8.54 OCTA N/A
West Santa Barbara 2.15 2.14 7.5 UcCl Manhattan
2 East Santa Barbara 3.12 3.24 8.9 UCl Manhattan
23 | El Encanto Heights 2.07 2.6 11.08 UucCl OCTA
o5 Eg"r‘]’;gglw inchester 2.48 3.74 13.43 ucl OCTA
27 | Isla Vista Shuttle 3.29 3.12 9.56 ucCl OCTA
28 | UCSB Shuttle 2.62 2.56 8.28 ucCl OCTA
17 | Lower West SB/SBCC 1.64 2.2 5.31 ucCl N/A
15x | SBCC/UCSB Express 11.12 14.2 22.91 UDDS OCTA
90 | Amtrak Goleta West 3.31 - 12.05 Manhattan N/A
91 | Amtrak Goleta East 4.65 - 9.07 Manhattan N/A
92 | Amtrak Santa Barbara 2.61 - 6.93 Manhattan N/A
2010 | Alpha Resource Center 5.74 - 13.52 Manhattan N/A
2110 | Santa Barbara Jr. High 1.31 - 13.52 Manhattan N/A
2410 | La Colina Jr. High 5.44 - 13.52 Manhattan N/A
2420 | La Colina Jr. High 5.13 - 13.52 Manhattan N/A
2430 | La Colina Jr. High 4.16 - 13.52 Manhattan N/A
2510 | San Marcos High School 6.41 - 13.52 Manhattan N/A
2520 | San Marcos High School 5.91 - 13.52 Manhattan N/A
2530 | San Marcos High School 6.41 - 13.52 Manhattan N/A
2540 | San Marcos High School 8.92 - 13.52 Manhattan N/A
2610 | Goleta Valley Jr. High 2.2 - 13.52 Manhattan N/A
2620 | Goleta Valley Jr. High 5.68 - 13.52 Manhattan N/A
2630 | Goleta Valley Jr. High 6.4 - 13.52 Manhattan N/A
2650 | Goleta Valley Jr. High 5.41 - 13.52 Manhattan N/A
2660 | Goleta Valley Jr. High 10.82 - 13.52 Manhattan N/A
2710 | Dos Pueblos High School 3.16 - 13.52 Manhattan N/A
2720 | Dos Pueblos High School 5.31 - 13.52 Manhattan N/A
2730 | Dos Pueblos High School 8.74 - 13.52 Manhattan N/A
2740 | Dos Pueblos High School 4.34 - 13.52 Manhattan N/A
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3.2.3 Passenger Loading

As the total weight of a ZEB impacts performance, it is important to understand and capture passenger
loads in the modeling process. This is especially important for the MTD, whose service is highly seasonal
and may experience difference fuel efficiencies at different times of the year under different passenger
loads. For modeling purposes, loading capacity refers to the assumed maximum number of 42
passengers in a 40-ft bus, both seated and legal standees.

To examine the impacts of passenger loads, we compiled route-level (by direction) load statistics to
determine different passenger loads to be used in the modeling.

We modeled MTD routes under three conditions to determine the fuel efficiencies under different
passenger loads (fuel efficiency ranges for each route at different passenger loads are shown in Figure
7):

¢ A deadheading condition, which assumes no passengers onboard

o A moderate, typical condition with passengers at 50% of loading capacity to represent passenger
conditions on an average, non-peak day and time

¢ A more strenuous, extreme condition with passengers at 90% of loading capacity to represent
peak service on a busy day

One of the three conditions described above was assigned to each trip based on their observed
passenger load and then aggregated to the block level. For example, if a trip from La Cumbre to County
Health along the Goleta Old Town route had a recorded load of 40% (that is, 16 passengers on average,
based on the information provided by MTD), then the fuel efficiency for that trip was assigned to be 2.24
kWh/mi, which corresponds to a 50% load. Additionally, the efficiency for the deadhead trip for the Goleta
Old Town route was set at 2.10 kWh/mi.

10
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3.2.4 Ambient Temperatures

The ambient temperature has a significant impact on the fuel economy of ZEBs, as it is directly related to
the power output from the batteries required for the heating, ventilation, and air conditioning (HVAC)
system. Stantec developed a correlation between ambient temperature and power requirements from the
HVAC system. For example, moderate daily temperatures (between 55 °F and 65 °F) can have a nominal
power demand on the HVAC system, of up to 4 kW. Colder temperatures (below 45 °F) or hotter
temperatures (above 70 °F) can represent more strenuous loads of up to 12 kW. The power requirements
for modeling purposes were set based on an average high temperature for Santa Barbara between July
and October at 73 °F, representing strenuous loads of up to 12 kW.

To further explore the effect that HYAC and weather conditions have on BEB performance, the HVAC
utilization factor was increased by 40% to develop a range of energy efficiencies under different weather
and HVAC conditions to further allow the MTD to prepare for the “extreme case” scenario of vehicle
performance. This exercise is described in Section 4.2.2.

3.2.5 Route Elevation

Varied topography can be seen across the MTD’s service area, and these elevation gains will
undoubtedly influence BEB performance and energy efficiency and need to be captured in the modeling.

The first step in the route elevation analysis is to determine the elevation gains and losses seen across
the MTD’s routes. Furthermore, the total elevation gains will inform the maximum average grades across
each route.

MTD’s routes were analyzed to understand similarities in length (inbound and outbound), alignment,
origin, and destination to create representative categories for the route elevation analysis. Routes were
grouped into 11 different categories, with one route acting as a representative of all routes in that route
category. The representative route for each category was chosen to proceed with analysis and modeling
as that route experiences the most significant changes in elevation of all routes within that route category.
These are outlined in Table 38.

Table 3: Route categorization for elevation analysis

Route category Representative route MTD routes
Carpinteria 20 20
Cathedral Oaks 10 10
Downtown 2 1,2
Ellwood/El Encanto Heights 23 23,25
Goleta 101 7 7,12X

6 Because school booster trips are a small set of all daily trips, it is assumed topography will have a
nominal effect on performance for school booster routes and they are thus excluded from the elevation
analysis.

12
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Route category Representative route MTD routes
Goleta Hollister 6 6

Isla Vista 27 27, 28
Mesa/SBCC 5 4,5 16, 17
Montecito 14 14

Oak Park 3 3

ucsB 24X 11, 15X, 24X

Each representative route alignment was drawn in Google Earth to create an elevation profile and to
understand the total elevation gains/losses seen for each major route category (Figure 8). Additionally,
the average and maximum grades for each route were similarly determined using these elevation profiles,
which were used as the inputs for the topography analysis.

Figure 8: Elevation profile example (Route 20)

The specific effects and penalties to energy efficiency and power consumption for BEBs operating in
MTD’s service area are detailed in Section 4.2.1.

3.3 MODELING PROCESS

The energy profile process is described in Figure 9. The first three steps of the process yield the
predictive fuel efficiency of a BEB on MTD’s routes, under the loading capacity expected during regular
service. The subsequent two steps of the ZEBDecide Energy Profile process define 1) the energy
consumption at the block level — using data from each individual trip — and 2) the energy consumption for
each vehicle assignment’. The modeling results for these two steps of the process are presented in the
sections below.

7 For MTD, blocks are constant, but how blocks are assigned to a given vehicle (“vehicle assignment”) is
not, i.e., blocks can be assigned to certain vehicles on one day and change on the next. To complete this
analysis, Stantec worked with MTD to determine that October 14, 2019 represents a ‘typical’ service day.

13
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Aggregate drive cycles Account for deadhead
Representative drive to get total fuel on each route by
cycles assigned to economy for each simulating 0%
each route route at different passenger load for
passenger load levels each drive cycle

Aggregate fuel Aggregate blocks by
economy by block, vehicle assignment to
using trips distance to determine total daily
determine total block energy consumption by
energy consumption vehicle

Figure 9: ZEBDecide route-level modeling steps

40 MODELING RESULTS

4.1 ENERGY CONSUMPTION AND ELECTRIFICATION SUCCESS RATE

The overall energy demand per block was obtained by aggregating the fuel consumption from each trip.
The threshold to determine whether a block can be successfully served by a BEB is if the state of charge
(SOC) of the battery is equal to or greater than 20% after completing all the trips in a block.

Results of the block-level modeling for BEBs are shown in Figure 10. The results indicate that of the 118
modeled blocks, 92% can be successfully converted to 40-ft BEBs with only overnight charging. The
charging times range from one to five hours, with 60% of the blocks requiring less than three hours for a
full charge.
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Figure 10: Successful rate for blocks operated by BEBs

Table 4 shows the average fuel economy of the BEBs operating MTD’s blocks, as well as the minimum
and maximum predicted fuel economy of all blocks under regular operations.

Table 4: Average, minimum, and maximum fuel economy of Blocks

Fuel Economy of blocks

kWh/mi
Minimum 2.08
Average 2.33
Maximum 2.43

Furthermore, the total energy required to operate the 118 blocks is 22,300 kWh. Details regarding the
total energy consumption are shown in Table 5.
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Table 5: Energy consumption of BEBs

Energy Consumption
N f Block
umber of Blocks (MWh)
Consumption at T1 69 13.6
Consumption at T2 49 8.7
Total Energy Consumption 118 223

When pivoting from the block-level to the vehicle-level (since vehicles can be assigned more than a single
block), the success rate drops; the percentage of vehicle assignments that are successful as BEBs with
only overnight in-depot charging drops from 92% to 90%. The ten unsuccessful vehicle assignments are
due to long blocks that do not have layover 