ECONOM

JENNIFER MATZ, DIRECTOR

TO:
FROM:
CC:

DATE:
RE:

CITY AND COUNTY OF SAN FRANCISCO
EDWIN M. LEE, MAYOR

IC AND WORKFORCE DEVELOPMENT

MEMORANDUM

Brenda Dix, MTC Air Quality Conformity Task Force
Wells M. Lawson, Project Manager

Shannon Hatcher, ICF International Consulting; Peter Albert, SFMTA; Marty Mellera, SFMTA,;
Frank Filice, San Francisco Department of Public Works

July 25, 2011

Additional information and documentation regarding Bayview Transportation Improvements (TIP
ID SF-010038)

At the June 23, 2011, Air Quality Conformity Task Force (AQCTF) meeting, the San Francisco Department
of Public Works (SFDPW) presented documentation indicating the Bayview Transportation Improvement

Project i

s not a Project of Air Quality Concern (POAQC). The AQCTF members issued preliminary

concurrence that the project is not a POAQC, pending additional documentation from SFDPW. This
submittal serves to present the AQCTF their requested documentation to aid their formal concurrence that
the Bayview Transportation Improvement Project is not a POAQC. Below is the additional documentation
requested by the AQCTF and SFDPW'’s responses.

1.

Provide more concise documentation of truck percentages on affected roadways
in the BTI Project area

Back-of-the-envelope estimate of emissions at the new Hunters Point Shipyard
Transit Center

Document transition of fleet turnover for fiscal years 2014-2015 and 2016-2017
(i.e., number of buses, fleet emissions characteristics, funding allocation and
security)

Document why traffic volumes increase at various segments and identify
existing/potential land uses

Number of buses per hour when Hunters Point Transit Center opens in 2020 and
SFMTA Fleet Characteristics
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1. Provide more concise documentation of truck percentages on affected roadways in the BTI
Project area

Attachment A contains peak hour and daily truck volumes and percentages for intersections analyzed within
the BTI Project area for Year 2035 conditions. Analyzed volumes include only those at LOS F, as these
volumes represent worst-case conditions where hot-spot emissions would be anticipated to be highest due to
traffic volumes and roadway congestion. Because no intersections would operate at LOS F in 2016, only
2035 conditions are analyzed. Based on the data contained in Attachment A, truck percentages would vary
from 2.0% to 10.0%, which would equate to a maximum of 7,000 trucks daily.

2. Back-of-the-envelope estimate of emissions at the new Hunters Point Shipyard Transit Center

The current PM10 emission rate for SFMTA motor coaches is 0.043 grams/mile. This emission rate is
significantly lower than the default EMFAC2007 PM10 emission rate for urban buses (0.3 grams/mile in
2010 and 0.167 grams/mile in 2035). This is primarily due to SFMTA’s use of biodiesel (B20) fuel, fleet
characteristics, and use of aftermarket emissions control technology (Cleaire devices). Based on these
factors, SFMTA has currently optimized potential PM10 reductions to the point where replacement of
traditional diesel motor coaches with hybrid motor coaches would not yield meaningful emission reductions
for PM10. Emissions have been estimated for bus activity at the proposed Hunters Point Transit Center for
opening year (2020) and build out year (2035) conditions. The emissions estimate includes emissions
associated with SFMTA fleet (using SFMTA’s urban bus emission rate of 0.043 grams/mile), as well as
those for a “typical” bus fleet (using EMFAC2007 emission rates for 2010 and 2035). The use of the
EMFAC2007 emission rates for activity at Hunters Point Transit Center in 2020 and 2035 allows the
comparison of SFMTA'’s cleaner fleet to a “typical” fleet. Further, the use of a 2035 emission factors
provides a reasonable estimate of emissions associated with the cleanest “typical” fleet, as EMFAC2007
emission rates in 2035 are lower than those in 2010 because emissions trend downward with time. The
emissions estimate assumed a simplistic assumption that vehicles would be operating at a speed of 25 miles
per hour over a one-mile travel route, with 11 buses arriving at the Hunters Point Transit Center in 2020 and
52 in 2035. Actual emissions may be higher with lower speeds (as emissions are higher at the lower
speeds), but this would serve to skew the “typical” fleet emissions higher and would show a larger
difference in emissions between the “typical” fleet emissions and those of SFMTA, as the goal of this
analysis is to demonstrate the differences in emissions between the cleanest “typical” fleet and SMFTA’s
fleet. In addition, it should be noted that the hybrid diesel buses are essentially an electric bus, as they
incorporate an electric drive train that is powered by the electric battery. In other words, the diesel engine,
which is about the size of a pickup truck engine, is not used to directly move the bus. When recharge of the
battery is needed, the diesel engine will operate to provide electric charge for the diesel battery. The hybrid
bus also includes regenerative braking to capture braking energy and charge the batteries. In general,
hybrid buses are more efficient in low speed, stop-and-go conditions than at higher speeds with fewer stops.
For example, SFMTA has documented that more than 30% of the energy it takes to climb a hill is
recaptured during deceleration down the other side of the hill in their existing hybrid buses.

Table 1 below presents the results of the SFMTA and EMFAC2007 fleet analysis and also compares
SFMTA fleet emissions to EMFAC emissions (the EMFAC analysis includes emissions rates for 2010 and
2035, with 2010 emissions being the highest and 2025 being the lowest). The results of Table 1 indicate
that SFMTA emissions would be lower than those of a “typical” fleet.
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Table 1. SFMTA Fleet Emissions vs. EMFAC2007 Fleet Emissions (grams)

Scenario 2020 2035
SFMTA Emissions (grams PM10) 0.473 2.236
EMFAC 2010 Emissions (grams PM10) 3.3 15.6
EMFAC 2035 Emissions (grams PM10) 1.837 8.684
SFMTA emissions benefit (SFMTA - EMFAC 2010) 2.827 13.364
SFMTA emissions benefit (SFMTA - EMFAC 2035) 1.364 6.448

In addition, it should be noted that the hybrid diesel vehicles have the capability for programmable idling.
SFMTA can program the hybrid buses to idle as they prefer, meaning that they can be programmed not to
idle at all and operating at electric-only mode when stationary. It was assumed that the buses would operate
in electric-only mode when at the Hunters Point Transit Center, and that no idling emissions would be
generated.

3. Fleet turnover for fiscal years 2014-2015 and 2016-2017

SFMTA currently has 512 diesel motor coaches (MC), of which 86 are diesel hybrid. Table 2 presents
future turnover of diesel MC to diesel hybrid based on SFMTA’s procurement plan.

Table 2. SFMTA Diesel Motor Coach to Diesel Hybrid Turnover
Year Hybrid Turnover Schedule

2013 45
2016 235
2017 95
2019 10
2020 56
2021 30

The underlying policy requiring the conversion from diesel to hybrid is captured in the attached Zero
Emissions 2020 Plan (Attachment B), which plan was jointly vetted through and released in partnership
with the San Francisco Department of Environment. SFMTA is on schedule with hybrid procurements and
the use of biodiesel and continues to work toward the goal of an all zero emission fleet as these technologies
become commercially available. The SFMTA is testing the latest zero emissions technologies in the form of
pilot buses in the next year in order to be fully on top of technology developments and how they apply to
San Francisco-specific service needs. Regardless of the City’s goal to achieve a zero emissions fleet, it
should be noted that any bus purchases must meet emissions standards set by the California Air Resources
Board, which for PM emissions is 0.01 grams. This means that regardless of bus technology, any bus
purchased in the next decade would have to meet 0.01 grams of PM emissions as a maximum. CNG,
conventional diesel, hybrid - all have to meet 2010+ emissions standards.

The procurement schedule described above is supported by the SFMTA 5-year Capital Improvement Plan,
which is provided as Attachment C for your reference, and in the approved FY11 and FY12 SFMTA
Capital Plan (Attachment D). SFMTA’s longer-term capital program is captured in the 2035 Regional
Transportation Plan (http://www.mtc.ca.gov/planning/2035_plan/). The Metropolitan Transportation
Commission (MTC), through its Transit Capital Priorities process, has established vehicle replacement as
the top priority for Federal Transit Administration formula funds (Section 5307 and 5309 Fixed Guideway).
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The required match to these FTA funds is through a combination of bridge toll revenues allocated by MTC
and Proposition K transportation sales tax revenues administered by the San Francisco County
Transportation Authority. The Prop K expenditure plan includes a category of funding for fleet
replacement, which is intended to leverage the FTA funds described above.

4. Traffic volumes increases along various segments and identify existing/potential land uses

It was noted in the June 23, 2011 AQCTF meeting that traffic volumes increased substantially at all
intersections between 2016 and 2035 conditions (Tables 1 and 2, respectively, in the original BTI Project
June 23, 2011 AQCTF submittal). The AQCTF group asked for clarification for the observed increases.

The AQCTF submittal analyzed 37 intersections in the BTI Project area to evaluate the effect of the BTI
Project to local traffic. The results of the traffic congestion analysis were presented in Tables 1 and 2 in the
original BTI Project June 23, 2011 AQCTF submittal, and indicate that traffic volumes will increase at all
intersections between 2016 and 2035 due to background housing and employment growth, which includes
the approved Candlestick Point/Hunters Point Phase 2 (CPHPS) Development Project. However,
implementation of the BTI Project generally improves level of service and reduces vehicle delay at
intersections. The BTI Project would serve to implement specific transit elements of the Candlestick Point
and Hunters Point Shipyard Phase Il Transportation Plan which was completed as part of the CPHPS
redevelopment plan.

In addition, the AQCTF group also asked for a discussion of surrounding land uses in the vicinity of
intersections with the greatest traffic volumes. Table 3 presents the intersections with the greatest traffic
volumes and highest truck volumes and identifies the current and proposed zoning for the areas surrounding
the intersections.

5. Number of bused per hour when Hunters Point Transit Center opens in 2020 and SFMTA Fleet
Characteristics

It was noted in the documentation provided at the June 23, 2011 AQCTF meeting that approximately 52
buses per hour would arrive at the Hunters Point Transit Center in 2035. The AQCTF requested additional
information characterizing the number of buses that would arrive at the Hunters Point Transit Center when
it opened in 2020 as well as SFMTA’s bus fleet based on their procurement cycle (discussed above). It is
anticipated that approximately 11 buses would arrive at the Hunters Point Transit Center in the 2020
opening year. As indicated above, all buses in SFMTA’s fleet will be biodiesel hybrid by 2017.
Consequently, all buses serving the Hunters Point Transit Center in 2020 and beyond will be diesel hybrid
buses. In addition, please see the analysis presented under item #1 for a presentation of emissions from
SFMTA buses at the Hunters Point Transit Center in 2020 and 2035.
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Table 3. Intersection Volume and Land Use Characteristics

Total Vehicles

Total Trucks

2035 2035 No 2035
2035 No Build  Build Build Build
Intersection Volume Volume Volume Volume  Existing Land Use Zoning
3rd & Evans 64,600 64,400 5,250 5,230 Commercial/Industrial PDR -2. Encourages the
Gasoline stations, Sewage introduction, intensification, and
Treatment, Shopping Center, protection of a wide range of
Indiustrial Park light and contemporary
industrial activities and thus
prohibits new housing, large
office developments, large-scale
retail, and the heaviest of
industrial uses, such as
incinerators
llana & 86,950 86,800 3,347 3,341 Heavy Commercial Heavy Commercial and
Beatty Recology Waste Management,  Highway
Highway 101, and Recycling
Facility, Soil Processing
E. Thomas 73,400 73,100 3,055 3,043 Commercial, Open Space and C-2, M-1, M-2 and P (Public)
Melon & Industrial Commercial, Open Space and
Harney Way Includes office, primarily Industrial. Proposed

subsurface sewer facilities, and
open space

development would include
residential uses and would
facilitate the construction of this
intersection




Attachment A

2035 Peak Hour and Daily Truck Volumes for LOS F Intersections



2035 No Build PM LOS Volumes Total Vehicles Total Trucks Truck Percentages
Intersection INTID PM Peak Hour Total Daily Total| PM Peak Hour Total Daily Total| PM Peak Hour Total Daily Total
25th St/Pennsylvania Ave 1 2,450 24,500 66 655 2.7% 2.7%
Third St/25th St 2 5,510 55,100 551 5,510 10.0% 10.0%
25th St/lllinois St 3 1,190 11,900 33 331 2.8% 2.8%
Cesar Chavez St/Evans Ave 4 4,940 49,400 494 4,940 10.0% 10.0%
Cesar Chavez/Penns/I-280 5 4,230 42,300 423 4,230 10.0% 10.0%
Third St/Cesar Chavez St 6 7,000 70,000 700 7,000 10.0% 10.0%
Cesar Chavez St/lllinois St 7 1,950 19,500 65 651 3.3% 3.3%
Evans/Napoleon/Toland 8 3,230 32,300 133 1,333 4.1% 4.1%
Third St/Cargo Way 9 5,480 54,800 535 5,350 9.8% 9.8%
Amador St/Cargo Way 10 2,450 24,500 98 976 4.0% 4.0%
Third St/Evans Ave 11 6,460 64,600 525 5,250 8.1% 8.1%
Third St/Jerrold Ave 12 4,320 43,200 208 2,076 4.8% 4.8%
Third St/Oakdale Ave 13 4,700 47,000 215 2,152 4.6% 4.6%
Third St/Palou Ave 14 5,450 54,500 235 2,347 4.3% 4.3%
Third St/Revere Ave 15 4,675 46,750 219 2,194 4.7% 4.7%
Third/Williams/Van Dyke 16 4,675 46,750 217 2,173 4.6% 4.6%
Third St/Carroll Ave 17 4,495 44,950 212 2,117 4.7% 4.7%
Third St/Paul Ave 18 5,835 58,350 226 2,258 3.9% 3.9%
Third St/Ingerson Ave 19 3,585 35,850 172 1,721 4.8% 4.8%
Third St/Jamestown Ave 20 4,710 47,100 197 1,968 4.2% 4.2%
Third/Le Conte/US 101 nb off 21 1,515 15,150 73 734 4.8% 4.8%
Evans Ave/Jennings St 22 3,955 39,550 170 1,696 4.3% 4.3%
Innes Ave/A.Walker Drive 23 2,140 21,400 104 1,037 4.8% 4.8%
Innes Ave/Earl St 24 1,790 17,900 87 868 4.8% 4.8%
Innes Ave/Donahue St 25 1,650 16,500 79 786 4.8% 4.8%
Crisp Road/Palou Ave 26 2,110 21,100 69 686 3.3% 3.3%
Ingalls St/Palou Ave 27 1,820 18,200 71 706 3.9% 3.9%
Keith St/Palou Ave 28 1,390 13,900 65 647 4.7% 4.7%
Ingalls St/Thomas Ave 29 1,590 15,900 65 654 4.1% 4.1%
Ingalls St/Carroll Ave 30 2,240 22,400 75 750 3.3% 3.3%
Ingalls St/Egbert Ave 31 620 6,200 28 277 4.5% 4.5%
A.Walker/Gilman Ave 32 3,285 32,850 66 657 2.0% 2.0%
Harney Way/Jamestown Ave 33 3,060 30,600 61 612 2.0% 2.0%
Harney Way/Executive Park East 34 4,120 41,200 194 1,937 4.7% 4.7%
Alana Way/Harney Way/Mellon 35 4,870 48,700 219 2,192 4.5% 4.5%
Alana Way/Beatty Ave 36 8,695 86,950 335 3,347 3.8% 3.8%
Harney Way/Thomas Mellon Dr 37 7,340 73,400 306 3,055 4.2% 4.2%




2035 Build PM LOS Volumes Total Vehicles Total Trucks Truck Percentages
Intersection INTID PM Peak Hour Total Daily Total| PM Peak Hour Total Daily Total| PM Peak Hour Total Daily Total
25th St/Pennsylvania Ave 1 2,450 24,500 66 655 2.7% 2.7%
Third St/25th St 2 5,490 54,900 549 5,490 10.0% 10.0%
25th St/lllinois St 3 1,190 11,900 33 331 2.8% 2.8%
Cesar Chavez St/Evans Ave 4 4,940 49,400 494 4,940 10.0% 10.0%
Cesar Chavez/Penns/I-280 5 4,230 42,300 423 4,230 10.0% 10.0%
Third St/Cesar Chavez St 6 6,980 69,800 698 6,980 10.0% 10.0%
Cesar Chavez St/lllinois St 7 1,950 19,500 65 651 3.3% 3.3%
Evans/Napoleon/Toland 8 3,230 32,300 133 1,333 4.1% 4.1%
Third St/Cargo Way 9 5,460 54,600 533 5,330 9.8% 9.8%
Amador St/Cargo Way 10 2,450 24,500 98 976 4.0% 4.0%
Third St/Evans Ave 11 6,440 64,400 523 5,230 8.1% 8.1%
Third St/Jerrold Ave 12 4,300 43,000 207 2,066 4.8% 4.8%
Third St/Oakdale Ave 13 4,680 46,800 214 2,142 4.6% 4.6%
Third St/Palou Ave 14 5,430 54,300 234 2,337 4.3% 4.3%
Third St/Revere Ave 15 4,650 46,500 218 2,181 4.7% 4.7%
Third/Williams/Van Dyke 16 4,650 46,500 216 2,160 4.6% 4.6%
Third St/Carroll Ave 17 4,470 44,700 211 2,106 4.7% 4.7%
Third St/Paul Ave 18 5,800 58,000 225 2,249 3.9% 3.9%
Third St/Ingerson Ave 19 3,580 35,800 172 1,718 4.8% 4.8%
Third St/Jamestown Ave 20 4,700 47,000 196 1,963 4.2% 4.2%
Third/Le Conte/US 101 nb off 21 1,510 15,100 73 731 4.8% 4.8%
Evans Ave/Jennings St 22 3,950 39,500 169 1,693 4.3% 4.3%
Innes Ave/A.Walker Drive 23 2,130 21,300 103 1,032 4.8% 4.8%
Innes Ave/Earl St 24 1,780 17,800 86 863 4.8% 4.8%
Innes Ave/Donahue St 25 1,640 16,400 78 781 4.8% 4.8%
Crisp Road/Palou Ave 26 2,090 20,900 68 679 3.2% 3.2%
Ingalls St/Palou Ave 27 1,810 18,100 70 701 3.9% 3.9%
Keith St/Palou Ave 28 1,380 13,800 64 642 4.7% 4.7%
Ingalls St/Thomas Ave 29 1,580 15,800 65 649 4.1% 4.1%
Ingalls St/Carroll Ave 30 2,220 22,200 74 744 3.4% 3.4%
Ingalls St/Egbert Ave 31 620 6,200 28 277 4.5% 4.5%
A.Walker/Gilman Ave 32 3,230 32,300 65 646 2.0% 2.0%
Harney Way/Jamestown Ave 33 3,030 30,300 61 606 2.0% 2.0%
Harney Way/Executive Park East 34 4,090 40,900 192 1,922 4.7% 4.7%
Alana Way/Harney Way/Mellon 35 4,840 48,400 218 2,177 4.5% 4.5%
Alana Way/Beatty Ave 36 8,680 86,800 334 3,341 3.8% 3.8%
Harney Way/Thomas Mellon Dr 37 7,310 73,100 304 3,043 4.2% 4.2%




Attachment B

San Francisco Zero Emissions 2020 Plan



SF Environment

Zero Emissions 2020

The Clean Air Plan of the San Francisco Municipal Railway

Muni’s Goal
Muni has set a course to be the first major transit agency in the world to operate a 100%
zero emissions fleet by the year 2020. To achieve this unprecedented goal, Muni has
chosen a strategy that capitalizes on its longstanding expertise in electric drive vehicles.
For almost 70 years, Muni has continuously operated a network of zero emission cable
cars, streetcars, electric trolley buses, and modern light rail vehicles. These electric
vehicles not only make Muni the cleanest transit system in California today by CARB
standards, they also position Muni to continue its leadership with an all-electric fleet by
2020.

Muni’s 2020 zero emission fleet will be comprised of:
Electric Light Rail Vehicles
Electric Trolley Buses
Battery Electric Buses
Fuel Cell Electric Buses
Cable Cars, Muni’s first Electric vehicle

Muni’s Path to Zero Emissions
To achieve zero emissions by 2020, Muni will expand its electric fleet, replacing
conventional diesel buses with the next generation of electric drive bus technologies.
Hybrid electric buses and battery electric buses will be Muni’'s next new bus
procurements. Fuel cell electric buses will begin appearing in Muni’s fleet in 2016 (or
earlier if available) and are anticipated to complete the shift to 100% zero emission
vehicles by 2020.

Muni’s Clean Air Plan
Muni has a three-part strategy to achieve the lowest possible overall fleet emissions on
its way to a 100% zero emission fleet.

1) Maximize the Use of Zero Emission Vehicles (ZEVs)

Muni expansion of the light rail system along major corridors, including the Third Street
Light Rail, is part of a long-term effort to shift an increasing number of daily trips to zero
emission vehicles. Muni’'s recent procurement of 273 new electric trolley coaches
ensures continued service on Muni’'s 16 existing electric routes. Muni’s Electrification
Study, published in December 2002, prioritizes existing non-electric routes for
electrification with overhead wires.
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2) Replace Conventional Diesel Buses with Electric Drive Buses

Hybrid electric buses use a small on-board engine to generate electricity for the electric
motor. This requires less fuel and produces less emissions than conventional engine-
driven buses. Battery electric buses with a 100-mile range are currently being developed
for the American transit market. Muni will be the first transit property in the country to
consider making significant use of this emerging technology in regular service. Both
hybrid electric and battery electric buses will replace conventional diesel buses in Muni’'s
next two bus procurements.

3) Update Remaining Diesel Buses to State-of-the-Art Low-emission Diesel
Standards

Muni has reduced Particulate Matter (PM) emissions by 88% from 1997 to 2003. This
reduction was achieved with an aggressive bus replacement program that removed 375
old diesel buses from the Muni fleet. By 2007, Muni will reduce PM by 98% from 1997
levels by installing new low-emission engines on older buses and adding PM/NOx
reduction devices to all low-emission diesel buses. Lastly, Muni will seek local funding to
update its reserve fleet to state-of-the-art low-emission diesel standards.

Muni Reduced PM emissions 88% from 1997 - 2003
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Clean Air Plan: 1996 - 2020

Major Goals

2003 88% reduction in PM (Particulate Matter) since 1997
2004 PM/NOx reduction devices installed fleet wide

2007 98% reduction in PM since 1997

2012 62% of Muni's vehicles are ZEVs or Hybrids, including 52% of the bus fleet

2015 66% of Muni's vehicles are ZEVs or Hybrids, including 57% of the bus fleet

2020 100% of Muni's fleet are ZEVs

PM Emission Models for Muni Fleet from 2002 - 2012
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1996

500

500

333

230

N/A N/A

Old Diesel New Diesel Hybrid ZEBs ZEVs

Goals Met 1996 - 2003

>

1996 — Introduced initial Fleet Plan calling for rapid turnover of ALL active
pre-1996 motor coaches (455 buses) which would have reduced PM emissions by
98% by the end of 2003 (note: Transportation Authority approved funding for only
80% turnover)

1999 - Grew fleet size by 45 buses to meet increased service demands

2002 — Converted to Ultra Low Sulfur Diesel fuel ahead of CARB requirements - Muni
is the only CCSF department to use this premium diesel fuel (90% less sulfur)

2003 — Lowered PM emissions 88% since 1997

2003 — Completed Alternative Fuels Pilot Project (AFPP) on CNG and Hybrid-Electric
buses — formalized procedures for new technology evaluation and selection

= Established Hybrid-Electric buses as Muni’'s preferred technology choice

= Qualified two technologies still in development — HPDI-LNG (High Pressure
Direct Injection Liquefied Natural Gas) and Battery-Electric — as potential
future options

Maintained full compliance with annual CARB, BAAQMD, and EPA emission
requirements

Clean Air Plan Status

a

a

53% of Muni’s vehicles are ZEVs, including 38% of the bus fleet

57% of Muni passenger trips are on ZEVs. This equals roughly 400,000 passenger
trips per weekday (for comparison: BART provides roughly 300,000 passenger trips
per weekday)

Muni has as many ZEBs (330+) as all other transit agencies in the United States
combined (and by itself it would be the 4" largest transit bus fleet in California)
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2004

500
375
333
230
165
N/A
0
Old Diesel New Diesel Hybrid ZEBs ZEVs
Goals

» Install PM/NOXx reduction devices on Muni’'s 375 low-emission diesel buses by the
end of 2004

» Muni has the lowest average bus NOx emissions in California

» Provide regional and statewide leadership as CARB considers changes to its Transit
Bus Fleet Rule

» Release RFP for Muni’s first Hybrid-Electric bus procurement

» Release RFP for Muni’s first Battery-Electric bus procurement (dependent upon
manufacturer product advancements)

» Establish a new funding source to address the repowering or replacement of reserve
fleet buses to low-emission diesel standards or better

» Investigate the potential use of biodiesel as a near term fuel supplement and as an
eventually self-sufficient (Bay Area-produced) fuel supply

Clean Air Plan Status

O Maintain full compliance with annual CARB, BAAQMD, and EPA emission
requirements — including higher January 2004 PM standards

O Revise Clean Air Plan to be the framework for 98% PM reduction by 2007, and
strategic incorporation of new technologies positioning Muni to be an early adopter of
fuel cell buses
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2007

500 444
373
230
N/A —|56
Old Diesel New Diesel Hybrid ZEBs ZEVs
Goals
» PM emissions lowered 98% since 1997

>
>
>

Muni has the lowest average bus PM emissions in California
60% of Muni’s vehicles are ZEVs or Hybrid-Electric, including 49% of the bus fleet

Manage bus procurement and retirement so that the oldest buses in Muni’s fleet are
low-emission diesel (1999 or newer) with PM/NOXx devices installed

Clean Air Plan Actions

Q

a

Complete 40’ Hybrid-Electric bus procurement (56 buses)

Enter final stages of a 30’ Battery-Electric procurement (40 buses) — Hybrid-Electric
buses if battery-powered buses are not available

Complete the installation of low-emission diesel engines in the remaining 1989 40’
buses (all 45 in reserve fleet) and 1991 60’ buses (24). (See Reserve Fleet Funding
under Other Projects later in this document.)

Remain in full compliance with all CARB, BAAQMD, and EPA emission requirements
— including higher 2007 PM standards
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2012: MUNI'S 100-Year Anniversary — 75 Years of Continuous ZEB Operation

500
420
373
230
80
N/A
0
Old Diesel New Diesel Hybrid ZEBs ZEVs
Goals

» 62% of Muni’s vehicles are ZEVs or Hybrid-Electrics, including 52% of the bus fleet

» The Islais Creek ZEB maintenance facility is completed and in full operation? (2008)

Clean Air Plan Actions

O Aggressively pursue the purchase of 24 60’ ZEBs for this year's replacement buses.
(Note that while the bus industry is moving forward by introducing ZEB technologies
as the eventual replacement for conventional bus engines, it is anticipated that ZEBs
may still be cost prohibitive or otherwise not available for large procurements of 60’
buses in the 2010-12 timeframe. If ZEBs are not available for this application, this
procurement will be Hybrid-Electric).

O Aggressively pursue the purchase of 45 40’ ZEBs for 2013. While the 60’ buses in
2012 will likely be Hybrid-Electric, there is a better chance that ZEB technologies will
be an option for large purchases of relatively lighter 40’ buses.
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2015

500
375 373
230
125
N/A
0
Old Diesel New Diesel Hybrid ZEBs ZEVs
Goal

» 66% of Muni’s vehicles are ZEVs or Hybrid-Electrics, including 57% of the bus fleet

Clean Air Plan Actions
Q Muniis in pre-production phase for 2016-17 procurement of 206 40’ ZEBs
Q Muniis in pre-production phase for 2016-17 procurement of 124 60’ ZEBs
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2020

883
900
230
N/A N/A N/A
0
Old Diesel New Diesel Hybrid ZEBs ZEVs
Goals

> 100% of Muni’'s bus fleet are ZEBs

» Muni becomes the first multi-mode transit agency in the world to have all passenger
trips 100% zero emission

Clean Air Plan Actions

O Repower the oldest buses in the fleet (45 2006 40’ Hybrid-Electrics) with ZEB
technology in order to completely phase out the remaining emissions producing
buses (5% of the bus fleet).

O The 2012 and 2013 purchases (45 40’ buses; 24 60’ buses), if Hybrid-Electric, are
upgraded with ZEB technology in place of mid-life engine rebuilds.
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Summary of Current Projects

Background on Bus Technologies

Hybrid-Electric buses have been chosen as Muni’s preferred “next-step” bus technology
because:

1) They build on Muni’s existing competency in electric drive systems

2) They position Muni to be an early adopter of zero-emission fuel cell technology

Battery-Electric buses could soon be available in a commercial application suitable to
Muni’s 30’ bus needs. Vehicle range is presently the limiting factor for this technology
when applied to 40’ and 60’ transit bus applications (heavier buses, longer runs).

LNG (Liquefied Natural Gas) in a compression-ignition application (HPDI-LNG) has also
been identified as a suitable technology; however no manufacturer is currently
developing an engine that matches Muni’'s operating specifications. If available in the
short term, the procurement of natural gas buses could serve as a useful “stop-gap”
measure allowing Muni to replace it's oldest unreliable buses. However, in future
procurement cycles, natural gas buses would need to be phased out as quickly as
possible in favor of electric drive buses (Hybrid-Electrics, Battery-Electrics, and fuel cells)
if Muni is to continue to make significant reductions in emissions.

CNG (Compressed Natural Gas) buses failed Muni’s AFPP testing and are not being
considered for the Muni fleet. Poor reliability and performance were shown to be
significant concerns in San Francisco tests. These inherent limitations of spark-ignited
engines are unlikely to be addressed by any near-term technology refinements. This
conclusion is supported by the engine manufacturers. Muni’s two-year experience with
CNG buses helped to identify operational safety concerns throughout the City that will
need to be addressed prior to wide use of large fuel cell (hydrogen) vehicles. Muni also
gained valuable knowledge regarding lighter-than-air gas fueling, storage, and facility
requirements — all of which will aid future fuel cell implementation.

Major Projects

40’ Hybrid-Electric Bus Procurement

Muni’s 1988/89 40’ diesel buses have been the top priority for replacement since the
original replacement plan was not fully approved by the Transportation Authority in early
2001. Muni intends to replace these remaining buses with its first Hybrid-Electric bus
procurement. The procurement process depends on:

1) CARB rules changes necessary to allow Muni’s preferred form of Hybrid-Electric
technology to be purchased in California

2) Industry response and availability of production capacity
3) Funding for the incremental cost of Hybrids over conventional diesel buses
Note that the procurement process will include a significant and thorough production

prototype phase to ensure the success of this emerging technology. Buses from this
procurement would be expected to begin arriving at Muni in 2006.
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Other

30’ Bus Procurement

Forty (40) 30’ buses are 1990 diesels. Funds are being programmed from regional
sources that will allow Muni to begin a procurement process to replace these buses
starting in 2004. This 30’ procurement could be the nation’s first application of battery-
powered buses with a major transit agency. Alternatively, this procurement may be
Muni’s second Hybrid-Electric bus procurement. Buses from this procurement would be
expected to begin arriving at Muni in 2006-2007.

Currently, there are no major transit bus manufacturers producing a battery bus; Muni’s
ability to pursue battery buses will depend on manufacturer product offerings available in
2004. Several propulsion system and minor bus manufacturers are in the process of
prototyping battery-powered buses in a 30’ transit bus configuration. Muni hopes to be
able to establish a working prototype project based on one of these small efforts, and
encourage a major bus manufacturer to invest in this technology for applications in San
Francisco and other U.S. cities. The intention is to directly base the 30’ bus procurement
on successful prototype development.

60’ Articulated Repower

Twenty-four (24) 1991 diesel buses are to be repowered to modern low-emission diesel
standards by the end of 2005. These buses will meet the same emission standards as
any of Muni’'s 2003 state-of-the-art low-emission diesel buses. This repower will extend
the useful life of these buses by seven years (through 2012).

Cleaire Device Retrofit

All of Muni’'s modern low-emission diesel buses (including repowers) can be retrofit with
combined PM and NOx devices to further reduce emissions. 375 buses are scheduled for
retrofit by the end of 2004. Buses that are repowered after this time will be retrofit as part
of the repower process.

Ongoing Projects

Reserve Fleet Funding

Muni is working to find funding resources to address emissions from the reserve fleet.
Regular funding sources are not available to apply to the reserve fleet, but local funding
and a spending plan is being considered. While funding to replace the reserve fleet with
new buses may be beyond reach, minimal funding to repower or replace reserve buses
with low-emission diesels would greatly improve emissions from this portion of the Muni
fleet.

CARB

Muni is working closely with CARB to stay informed of proposed changes to the Transit
Bus Fleet Rule. These changes are essential to Muni’s progress on the pending Hybrid-
Electric bus procurement.
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LNG

Muni continues to monitor the progress of the Cummins-Westport compression ignition
(HPDI) LNG engine — which is based on the 11-liter ISM engine that Muni already uses in
375 buses. Unfortunately, their development plans for this engine have been put on hold
due to a lack of research and development resources. Plans for a similar engine, the
larger 15-liter ISX used by San Francisco’'s NORCAL Waste Systems, have also met with
significant development delays within the last year.

Biodiesel and Alternative Fuel Investigations

Diesel engines were originally designed to be fueled with peanut oil. Similarly, biodiesel
offers the potential for Muni to fuel its diesel bus fleet with locally recycled restaurant
waste oils, uniformly processed, and residing in Muni’s existing underground fuel storage
tanks. Biodiesel can be mixed with conventional diesel (at 20% or B20 - for example), or
it can be used in its pure form (B100). While potential is great, issues related to increased
NOx emissions, availability, cost, performance, and vehicle compatibility remain. Despite
these concerns, the City of Berkeley has already decided to fuel its entire diesel fleet with
B100. Note that CARB will have to approve this fuel before Muni could legally adopt it.
Muni will continue to work closely with Berkeley and other municipalities as they explore
this fuel. Synthetic diesel and diesel emulsion are also alternatives to ultra low sulfur
diesel that are being investigated.

California Fuel Cell Partnership

The CaFCP is a collaboration of vehicle manufacturers, energy providers, fuel cell
technology companies, and government agencies. In addition to testing the fuel cell
vehicles, the partnership is examining fuel infrastructure issues and beginning to prepare
the California market for this new technology.

To gain insight into the viability and timing of fuel cell technology, Muni participates in
many CaFCP events and demonstration projects. AC Transit is a member of the CaFCP,
and together with Golden Gate Transit, VTA, and SamTrans, they will be formally
evaluating six (6) fuel cell buses beginning in 2005. Unlike these agencies, Muni is not
required by law to demonstrate fuel cell buses (due to the fact that Muni already operates
over 330 ZEBs), however, Muni intends to be an active participant in these evaluations in
order to better inform future procurement decisions. This may include performance and
range testing in San Francisco, in addition to regular project debriefings.

Islais Creek Maintenance Facility

Muni has completed construction plans for a new maintenance facility focused on electric
drive vehicles and lighter-than-air fuels. Lighter-than-air fuels require specific safety
accommodations including non-spark electrical fixtures, gas detection devices, and
custom ceiling design/ventilation, all of which have been incorporated into the Islais
Creek design since project inception. The new facility, scheduled for completion in 2008,
will position Muni to be an early adopter of fuel cell buses and interim bridge technologies
using electric drives and lighter-than-air fuels.
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San Francisco Municipal Transportation Agency Capital Investment Plan - FY 2009-2013

May 20, 2008

Board of Directors

San Francisco Municipal Transportation Agency
1 South Van Ness Avenue, 7" Floor

San Francisco, CA 94103

Dear Board Members,

Attached is a copy of the “Proposed” SFMTA 5-Year Capital Investment Plan (CIP) for Fiscal
Year 2009 - 2013 and the FY 08/09 and FY 09/10 Capital Budgets, for your review.

The SFMTA 5-Year Capital Investment Plan (CIP) is prepared using an integration of capital
planning, capital budgeting, capital financing, and capital project prioritization concepts. This plan
is strategically designed to provide the Agency’s unconstrained capital needs to improve, extend,
and increase the value of capital assets over the next five years. Investing in the capital program
will strengthen the SFMTA ability to achieve many of its strategic goals such as delivering better
quality services and increasing the financial capacity of the Agency. The SFMTA 5-Year Capital
Investment Plan includes the following components:

Executive Summary - A high-level summary of the CIP to include 5-Year financial

projections, capital budget, capital funding, capital asset management, CIP implementation,
and deferred and emerging capital needs of the agency.

Capital Planning — An overview of the various capital planning processes.

Capital Prioritization Process - An overview of the prioritization process which is based

upon a tiered decision making process, a qualitative and quantitative analysis of the capital
project attributes, project scoring and ranking.

Capital Programs and Major Capital Projects - A brief description of the major capital

programs and capital projects in the CIP.

Financial Information — This section includes financial reports, a list of proposed capital

projects, charts and graphs.
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