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CRITERIA AIR POLLUTANTS
OZONE

Ozone, also known as smog, is not emitted directly into the environment. Ozone is generated from
complex chemical reactions in the presence of sunlight. The primary components of the chemical
reactions are nitrogen oxides (NOx) and reactive organic gases (ROG); these components are often
referred to as ozone precursors. The single largest soutce of ozone precursors in the Bay Area is
motor vehicles. Ozone exposure causes eye irritation and damage to lung tissues in humans, and
may aggravate pulmonary conditions in persons with lung disease. These health effects are
particulatly acute in children and elderly people exposed to these pollutants. Ozone also harms
vegetation, reduces crop yields, and accelerates deterioration of paints, finishes, rubbet products,

plastics, and fabrics.

CARBON DIOXIDE

Unlike ozone, carbon dioxide is released directly into the atmosphere by stationary and mobile
sources. Carbon dioxide is an odotless, colotless gas formed by the incomplete combustion of fuels.
The primary source of carbon dioxide is motor vehicle emissions. Ambient catbon monoxide
concentrations normally correspond closely to the spatial and temporal distributions of vehicular
traffic. Carbon monoxide concentrations are also influenced by wind speed and atmosphetic
mixing. Under inversion conditions, carbon monoxide concentrations may be distributed more

uniformly over an area out to some distance from vehicular soutces.

When inhaled at high concentrations, carbon dioxide combines with the hemoglobin in blood and
reduces the oxygen-cattying capacity of the blood, thereby aggravating cardiovascular disease and
causing fatigue, headaches, and dizziness. Carbon monoxide does not irritate the respiratory tract.

Carbon monoxide can impair central nervous system functions.

PARTICULATE MATTER

Particulate matter is also released directly into the atmosphere by stationary and mobile soutces.
PM,;, referred to as “fine” particles, originates from different sources, including industtial and
residential combustion and vehicle exhaust, so their composition varies widely. Fine particles can
also be formed when combustion gases are chemically transformed into particles. Particulate matter
10 microns o less in diameter (PM,) is referred to as coarse particles. Coarse particles have many
soutces, including wind-blown dust, vehicles traveling on unpaved roads, materials handling, and
crushing and grinding operations. Both coarse and fine particles are of health concern because they

can penetrate into the sensitive regions of the respiratory tract. Fine particles are of greatest concern

Market and Octavia Neighborhood Plan EIR Case No. 2003.0347E
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because they are linked to the most serious effects. They can cause pessistent coughs, phlegm,

wheezing, and physical discomfort.

Several recently published community health studies indicate that respiratory and cardiovascular-
telated problems ate associated with exposure to particle levels below the existing particulate matter
standards. These adverse effects include premature death, hospital admissions from tespiratory
causes, and increased respiratory symptoms. Long-term exposute to patticulate matter may increase
the rate of respiratory and cardiovascular illness and reduce life span. In June 2002, the California
ARB established new average-annual standards for PM,; and revised the average-annual standard
for PM,,.

NITROGEN DIOXIDE (NO2)

Nitrogen dioxide is a reddish brown colored gas readily visible duting periods of heavy pollution.
The major sources of nitrogen dioxide are motor vehicles, tefineries, industrial boilers, and other
types of combustion equipment. The standards for nitrogen dioxide are being met in the Bay Area,
and the BAAQMD does not expect these standatds to be violated in the future.

Nitrogen dioxide may increase the risk of acute and chronic respiratory disease and sore throats.

SULFUR DIOXIDE (SO2)

Sulfur dioxide is a colorless, pungent, irritating gas formed primarily by the combustion of sulfur-
containing fossil fuels. The major source of sulfur dioxide in the Bay Area is combustion of high-
sulfur fuels in refineries and some chemical plants. Ambient standards for sulfur dioxide are being
met throughout the Bay Area, and it is expected that these standards will not be violated in the
future.

Sulfur dioxide causes aggravation of chronic obstructive lung disease and increased risk of acute and

chronic respiratoty illness.
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APPENDIX E
NOISE
Table E-1: Sound Levels of Typical Community Noise Sources 9.E-2
Table E-2: Summary of Acoustical Technical Terms 9.E-3
Table E-3: Threshold Limit Values for Noise 9.E-4
Table E-4: Activity Categories and Noise Abatement Critetia 9.E-4
Table E-5: Representative Sound Monitoring Data within the Project Area 9.E-5
Table E-6: Distances to Construction Equipment 85 dBA L, Noise Contours 9.E-9
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Sound Levels of Typical Community Noise Sources

Table E-1:

Common Outdoor Activities Sound Level (dBA) Common Indoor Activities
Threshold of Human Pain 140 Threshold of Human Pain
50 hp Siren at 100 ft. 130
Jet Takeoff at 200 ft. 120
-110 Rock Band
Jet Flyover at 1,000 ft.
100 Steel Mill Electric Furnace Area
Gas Lawnmower at 3 ft.
90 Large Boiler Room
Diesel Truck at 50 ft. @ 50 mph Food Blender at 3 ft.
80 Garbage Disposal at 3 ft.
Noisy Utban Atea, Daytime
Gas Lawnmower at 100 ft. 70 Vacuum Cleaner at 10 ft.
Commercial Area Normal Speech at 3 ft.
Heavy Traffic at 300 ft. 60
‘ Large Business Office
Quiet Utrban, Daytime 50 Dishwasher, Next Room
Quiet Urban, Nighttime 40 Theatre Background
Quiet Suburban, Nighttime
30 Library
Quiet Rural, Nighttime Bedroom at Night
20
Broadcast/Recotding Studio
10
Lowest Threshold of Human 0 Lowest Threshold of Human

Hearing

Hearing

Source: SCA Environmental, 2004.
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Table E-2:
‘ Summary of Acoustical Technical Terms
Term Definition
Decibel, dB A unit describing the amplitude of sound, equal to 20 times the logarithm to the base

10 of the ratio of the pressure of the sound measured to the reference pressute, which
is 20 micropascals (20 micronewtons per squate metet).

Frequency, Hz

The number of complete pressute fluctuations per second above and below
atmospheric pressure.

A-Weighted Sound Level,
dBA

The sound pressure level in decibels as measured on a sound level meter using the A-
weighting network. The A-weighted filter de-emphasizes the very low and vety high
frequency components of the sound in a manner similar to the frequency response of
the human ear and cotrelates well with the subjective reactions to noise. All sound
levels in this document are A-weighted, unless reported otherwise.

L1, L10, L50 and L90

The A-weighted sound levels that are exceed 1, 10, 50 and 90 percent of the time,
respectively, duting the measutement petiod.

Equivalent Sound Level,
Leq

The energy-average A-weighted sound level during the measurement petiod.

Community Noise
Equivalent Level, CNEL

The average A-weighted sound level during a 24-hout day, obtained after addition of 5
decibels in the evening (7:00 p.m. to 10:00 p.m.) and after addition of 10 decibels to
sound levels measured at night (10:00 p.m. to 7:00 a.m.).

Day/Night Sound Level,
Ldn

The average A-weighted sound level duting a 24-hour day, obtained after addition of
10 decibels to levels measured at night (10:00 p.m. to 7:00 a.m.).

Lmax, Lmin

The maximum and minimum A-weighted sound levels during the measutement
petiod.

Ambient or Background
Ambient Sound Level

The composite of sound from all soutces near and far. The normal or existing level of
environmental sound at a given location.

Intrusive

Those sounds that intrude over and above the existing ambient sound at a given
location. The relative intrusiveness of a sound depends upon its amplitude, duration,
frequency, and time of occurrence and tonal or informational content as well as the
prevailing ambient sound level.

Soutce: SCA Envitonmental, 2004.
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Table E-3:
» Threshold Limit Values for Noise
Dutation pet | ACGIH Threshold Limit Value OSHA & Cal/OSHA *
Day (dBA) ! Threshold Limit Values (dBA)
24 80 -
16 82 -
8 85 90
4 88 95
2 91 100
1 94 105
1 Sound Levels in decibels are measured on a sound level meter, conforming as a minimum to the requitements
of the American National Standards Institute Specification for Sound Level Meters, S1.4 (1983) Type S24,
and set to use the A-weighted network with slow meter response.
2 California Code of Regulations, Title 8 Group 15, Section 5096.
Soutce: SCA Environmental, 2004.

Table E-4:
Activity Categories and Noise Abatement Criteria (NAC)
NAC, Hourly A-
Activity Weighted Sound
Category Level, dBA L (h) Description of Activities
Lands on which serenity and quiet are of extraordinary
A 57 Exteriot significance and setve an impottant public need and

where the preservation of those qualities is essential if
the area is to continue to setve is intended putrpose

. Picnic areas, recreational areas, playgrounds, active
B 67 Exterior sport areas, parks, residences, motels, hotels, schools,
churches, libraries and hospitals

‘ Developed land, propetties, or activities not included in
C 72 Extetior Categoties A and B above

Undeveloped lands
D -

] Residences, motels, hotels, public meeting rooms,
E 52 Intetiot schools, churches, libraries, hospitals and auditotriums

Source: SCA Environmental, 2004.

Market and Octavia Neighborhood Plan EIR Case No. 2003.0347E
9.E-4



9.0 Appendices

Appendix E: Noise

Table E-5:
Representative Sound Monitoring Data Within the Project Area
Date & | Measured | Sound | Level | (dBA) Major
Site ! Description Time 2 L, L. L, L,, Contributors
1 | 15th St. between 1/28/03 68 Local traffic (cats
Dolores and Landers and light trucks),
Sts. pedestrian and
occasional aircraft
flyovers
2 Buchanan St. at 1/28/03 65 Dominated by
Haight St. local car and light
truck traffic
3 | Octavia St. and 1/28/03 65 Dominated by
Grove St local car and light
truck traffic
4 | Fell at Laguna St. 2/9/00 70-75 74(1) Domminated by
72(24) traffic departing
the Central
Freeway at Fell St.
5 | Highway 101 on- 2/11/00 70-75 73(1) Dominated by
ramp on South Van 71(24) traffic entering the
Ness Avenue near Central Freeway at
14th Street South Van Ness
Avenue
6 | SFR&P’s Noe Beaver | 5/11/04 60-65 61| 73 51 | 336 vehicle
Mini-Park 9:31 am. passbys/ht. @100
ft.
7 | Davies Medical 5/11/04 55-60 59 72 49 312 vehicle
Center 9:47 a.m. passbys/ht; car
start-up at 20-ft.
8 Duboce Park 5/11/04 65-70 68 84 51 396 vehicle
10:00 passbys/hr + 12
a.m. Muni passbys
9 | Typical 3-story 5/11/04 65-70 66 83 49 312 vehicle
Residential at SE 10:17 passbys/ht + 24
Cotner of Church & | a.m. Muni passbys
Herman Sts.
UCSF Dental Clinic | 5/11/04 60-65 61 75 51 336 vehicle
10 | at 100 Buchanan St. | 10:32 » passbys/hr
a.m.
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Table E-5:
Representative Sound Monitoring Data Within the Project Area (cont.)
. Date & | Measured | Sound | Level | (dBA) Major
Site ! Description Time > L, L. L, L,, Contributors
11 French Instltutc/UC 5/11 /04 65-70 66 81 49 432 vehicle
Berkeley Extension 10:47 passbys/ht + 24
a.m. Muni passbys
12 | Koshland Patk 5/11/04 5560 59 7 48 192 vehicle
11:03 passbys/hr
a.m.

13 | Typical 3-Story 5/11/04 65-70 67 79 54 480 vehicle
Residential at SE 11:20 passbys/hr + 24
Corner of Hayes & am. Muni Passbys
Buchanan Sts.

14 Typical Residential 5/11/04 60-65 60 76 51 Distant traffic on
Alley at Birch St. 11:45 Laguna; 36 vehicle

a.m. passbys/hr

15 Commercial Area at 5/1 1/04 70-75 70 84 56 1,848 vehicle
NE Cotner of 12:01 passbys/ht
Gough & Fulton Sts. | p.m.

16 Haywatd Playground | 5/11/04 60-65 64 77 55 696 vehicle
-/ Freedom West 12:16 passbys/ht
Homes p.-m.

17 Swett ‘Elementary 5/11/04 65-70 68 87 56 636 vehicle
School 12:30 passbys/ht

p.m.

18 | War Memorial & SF | 5/11/04 70-75 70 83 59 1,536 vehicle

Ballet 12:44 passbys/hr
: p-m.

Residential above 1:28 p.m. passbys/hr

Commetcial at NW

Cotner of Hayes &

Octavia Sts.

20 | Fox Plaza Residential | 5/11/04 70-75 7 84 62 2,004 vehicles
High-tise & Offices | 2:36 p.m. passbys/ht

21 | Sanchez School, 5/11/04 60-65 63 79 50 972 vehicle
Sanchez St. 9:27 a.m. passbys/hr

22 Everett Elementary 5/11/04 65-70 67 80 52 468 vehicle
School, Chutch St. 9:57 a.m. passbys/hr

Market and Octavia Neighborhood Plan EIR
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Table E-5:
Representative Sound Monitoring Data Within the Project Area (cont.)
Date & | Measured | Sound | Level | (dBA) Major
Site * Description Time * L. L., L, L, Contributors
Mission Dolores 5/1 1/04 65-70 68 78 58 1,092 vehicle
23 | School, 3371 16% St. | 10:11 passbys/hr
a.m.

24 | Mission Dolotes 780 vehicle

Chutch 5/11/04 65-70 68 86 52 passbys/hr
10:27
a.m.

25 Typical Resident Distant traffic on

Alley, Spencer St. 5/11/04 60-65 60 81 47 | 16* St.; 1,008
11:01 vehicle passbys/ht
a.m.

26 - | Bishop Anthony Hall 2,040 vehicle
/ Annunciation High | 5/11/04 60-65 65 77 52 passbys/ht.
School, 245 Valencia | 11:40
St. a.m.

27 Central Hotel, 936 vehicle
Valencia St. off 5/11/04 65-70 66 79 55 passbys/hr
Market St. 12:03

) p-m.

28 . | High Density 2,190 vehicle
Commercial at 5/11/04 70-75 72 85 63 passbys/hr + 90
Market & Octavia 12:22 Muni vehicles/hr
Sts. p-m.

29 | High Density 1,584 vehicle
Commercial w/Low | 5/11/04 70-75 74 87 63 passbys/hr + 48
Density Industrial on 12:41 Muni passbys
S. Van Ness Ave. p-m.

30 High Density 84 vehicle
Residential Alley, 5/11/04 55-60 59 69 54 passbys/hr
Cotner of Lafayette | 1:02 p.m.

& Minna Sts.

31 | Mid-Density 1,836 vehicle
Commetcial/ 5/11/04 65-70 66 79 59 passbys/hr + 84
Industrial Mix on 1:25 p.m. Muni passbys
Mission St. off 10th
St. '

32 | Typical Mixed 108 vehicle
Commercial/ 5/11/04 60-65 62 77 58 passbys/ht
Industrial Alley at 2:00 p.m.

Grace Alley

Market and Octavia Neighbothood Plan EIR
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Table E-5:

Representative Sound Monitoring Data Within the Project Area (cont.)

Date & Measured Sound Level (dBA) Major
Site ' Desctription Time * L,, L, Ly Ly, Conttibutots

33 | High Density 1,212 vehicle
Commetcial Zone at | 5/11/04 70-75 70 83 61 passbys/hr + 60
Mission St. off 9t 2:16 p.m. Muni passbys

34 | High Density 1,770 vehicle

| Commetcial on 5/11/04 70-75 73 88 63 passbys/hr + 330
Market St. off 9t St | 2:32 p.m. Muni passbys

35 Street Level 2,070 vehicle
Commetcial & Upper | 11/8/04 65-70 67 80 58 | passbys/ht + 60
Level Residential at 9:09 a.m. Muni & truck
Market & Sanchez passbys
Sts.

36 Street Level 1,590 vehicle
Commetcial & Upper | 11/8/04 65-70 66 78 60 passbys/hr + 90
Level Residential at 9:31 a.m. Muni & truck
Market & Octavia passbys
Sts.

37 | High Density 3,960 vehicles
Commercial at 11/8/04 70-75 70 86 63 passbys/hr + 120
Market St. & Van 9:46 a.m. Muni & truck
Ness Ave. passbys

38 | High Density 3,390 passbys/ht
Commetcial at 11/8/04 70-75 73 83 62 + 90 Muni & truck
Market & 9th Sts. 10:01 passbys

_ a.m.

39 | Commercial at 13t 3,300 passbys/hr
St. & S. Van Ness 11/8/04 70-75 74 88 65 + 90 truck
Ave. (at Freeway 11:00 passbys; road
Overpass) a.m. construction

activities

1 At property line of nearest noise receptor or far edge of sidewalk, as applicable.
2 Measurement on 5/11/04 and 11/8/04 represent 1-hour reading starting at the times indicated.

Soutce: SCA Environmental, 2004.
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Table E-6:
Distances to Construction Equipment 85 dBA L, Noise Contours
Distance to L.q = 85 dBA Contour for Construction
Construction Equipment/
Phase Operation Usage Factor | Front (ft) | Back (ft) Left (f¢) Right (ft)
Road Broom Sweeping | <0.5 0-2 0-2 0-2 0-2
Maintenance
Cement Mixer <0.5 6.5 6 4
Pavement Grinder | <0.5 8 12 9
Sidewalk Form | <0.5 1.5 1.5 1.5 1.5
Construction
Conctrete Saw <0.5 21 21 23 33
Backhoe and | <0.5 33 33 33 33
Jackhammer
Curbside Painting | <0.5 0-5 0-5 0-5 0-5
Stripe Painting <0.5 6 6.5 6.5
Button Installer <0.5 5 5 5
Jack Hammer (4 | <0.5 25 25 25 25
simultaneous)
w/Comptessot
Building Crane/Generator | <0.5 19 19 21 21
Construction
Lift Truck w/Post | <0.5 13 13 13 13
Driver &  Air
Compressor
Hand Hammering | <0.5 15 15 15 15
Honda  Portable | <0.5 0 0 0 0
Generator
Sandblaster <0.5 80 80 80 80
Pile Driver <0.5 180 180 180 180
Excavation Bulldozer, 42 hp 0.10-0.27 15 15 15 15
Bulldozer, 62-75 | 0.10 - 0.27 34-36 34-36 34-36 34-36
hp
Bulldozer, 105 hp | 0.10 - 0.27 40 40 40 40
Bulldozet, 140-210 | 0.10 - 0.27 42-62 42-62 42-62 42-62
hp
Bulldozer, 235-410 | 0.10 - 0.27 75-83 75-83 75-83 75-83
hp
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Table E-6:
Distances to Construction Equipment 85 dBA L., Noise Contours (cont.)
Distance to L.q = 85 dBA Contour for Construction
Construction Equipment/
Phase Opetation Usage Factor | Front (ft) | Back (ft) | Left (ft) Right (ft)
Excavation - | Compactor, 170 | 0.10 115 115 115 115
(cont.) hp
Excavator, 195 | 0.10 50 50 50 50
hp
Grader, 125 hp 0.03-033 |26 26 26 26
Grader, 135 hp 0.03-0.33 |90 90 90 90
Scraper, 152 hp 0.09-0.44 |23 23 23 23
Scraper, 215 hp 0.09 - 0.44 25-80 25-80 25-80 25-80
Scraper, 415 hp 0.09 -0.44 60-110 60-110 60-110 60-110
Track-type Loader, | 0.10 33 33 33 33
62 hp
Track-type Loader, | 0.10 36 36 36 36
80-95 hp
Track-type Loader, | 0.10 42-58 42-58 42-58 42-58
130-190 hp
Water Truck, 65 [ 0.09—0.26 28 28 28 28
hp
Water Truck, 80- | 0.10 32-70 32-70 32-70 32-70
170 hp
Water Truck, 260- | 0.10 85-105 85-105 85-105 85-105
559 hp
Landscape - | Grass Mower <0.5 10 10 10 10
Maintenance
Leaf Blowing <0.5 35 3.5 3.5 3.5
Weed Wacker <0.5 35 3.5 35 3.5
Source: SCA Environmental, Inc. based on representative sound measurements conducted for the City of Los
Angeles for various public works projects and the U.S. Army Cotps of Engineers.
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APPENDIX F

GEOLOGY, SOILS, AND SEISMICITY

Table F-1: Modified Metcalli Scale 9.F-2
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TABLE F-1:
MODIFIED MERCALLI SCALE®
Intensity Effects
L Not felt. Matginal and long-petiod effects of large earthquakes.
IL Felt by persons at rest, on upper floots, or favorably placed.

Felt indoors. Hanging objects swing. Vibration like passing of light trucks. Duration estimated. May not be

IIL recognized as an earthquake.

Hanging objects swing. Vibration like passing of heavy trucks; or sensation of a jolt like a heavy ball striking the walls.
Iv. Standing motor cars rock. Windows, dishes, doors rattle. Glasses clink. Crockery clashes. In the upper range of IV
wooden walls and frame creak.

Felt outdoors; direction estimated. Sleepers wakened. Liquids disturbed, some spilled. Small unstable objects

V. displaced or upset. Doors swing, close, open. Shutters, pictures move. Pendulum clocks stop, start, change rate.

Felt by all. Many frightened and run outdoors. Persons walk unsteadily. Windows, dishes, glasswate broken.
Knickknacks, books, ez, off shelves. Pictures off walls. Furniture moved or overturned. Weak plaster and masonry D
VI cracked. Small bells ring (church, school). Trees, bushes shaken (visibly, ot heard to rustle — CFR).

Difficult to stand. Noticed by drivers of motor cars. Hanging objects quiver. Furniture broken. Damage to masonty
D, including cracks. Weak chimneys broken at roof line. Fall of plaster, loose bricks, stones, tiles, cornices (also

VIL unbraced parapets and architectural ornaments - CFR). Some cracks in masonry C. Waves on ponds; water turbid
with mud. Small slides and caving in along sand or gravel banks. Latge bells ring. Concrete irrigation ditches
damaged.

Steering of motor cars affected. Damage to masonry C; partial collapse. Some damage to masonty B; none to masonty
A. Fall of stucco and some masonry walls Twisting, fall of chimneys, factory stacks, monuments, towets, elevated
VIIL tanks. Frame houses moved on foundations if not bolted down; loose panel walls thrown out. Decayed piling broken
off. Branches broken from trees. Changes in flow or temperature of springs and wells. Cracks in wet gtound and on
steep slopes.
General panic. Masonry D destroyed; masonty C heavily damaged, sometimes with complete collapse; masonty B
seriously damaged. (General damage to foundations - CFR.) Frame structures, if not bolted, shifted off foundations.
IX. Frames racked. Serious damage to reservoirs. Underground pipes broken. Conspicuous cracks in ground. In
alluviated areas sand and mud ejected, earthquake foundations, sand cratets.
Most masonry and frame structures destroyed with their foundations. Some well-built wooden structures and bridges
X destroyed. Serious damage to dams, dikes, embankments. Latge landslides. Water thrown on banks of canals, tivers,
lakes, e#z. Sand and mud shifted horizontally on beaches and flat land. Rails bent slightly.

XI. Rails bent greatly. Underground pipelines completely out of service.

XII. Damage neatly total. Large rock masses displaced. Lines of sight and level distorted. Objects thrown into the ait.
2 From Richter, Chatles F., Elmentary Seismology, June 1, 1958,

Notes:

Masonry A, B, C, D. To avoid ambiguity of language, the quality of masonry, brick or otherwise, is specified by the following lettering
(which has no connection with the conventional Class A, B, C construction).

Masonry A: Good workmanship, mortar, and design, reinforced, especially laterally, and bound together by using steel, concrete, ez
designed to resist lateral forces.

Masonry B: Good workmanship and mortar, reinforced, but not designed to resist lateral forces.

Masonry C: Otrdinary workmanship and mortar; no extteme weaknesses such as non-tied-in cotners, but masonty is neither
reinforced nos designed against horizontal forces.

Masonry D: Weak materials, such as adobe; poor mortar; low standards of wotkmanship; weak hotizontally.

Soutce:
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A major drop in public transit use coincides with concerns about reducing air pollution
that can exacerbate lung conditions
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Subway riders seen wearing face covering on July 27, 2020 in Brooklyn, New York. Credit: Erik McGregor Getty Images

In the early months of the COVID-19 pandemic, Ben Fried made a difficult decision:
He stopped riding New York City’s subway system.

He was not alone. Ridership on the city’s notoriously packed commuter

global health crisis.

For Fried, the decision was especially tough because he serves as communications
director for TransitCenter, an advocacy group that touts the environmental benefits of
mass transit.

https://www.scientificamerican.com/article/there-is-little-evidence-that-mass-transit-poses-a-risk-of-coronavirus-outbreaks/ Page 2 of 12


https://www.gettyimages.com/detail/news-photo/subway-riders-seen-wearing-face-covering-in-order-to-fight-news-photo/1227805388?adppopup=true
https://new.mta.info/coronavirus/ridership

There Is Little Evidence That Mass Transit Poses a Risk of Coronavirus Outbreaks - Scientific American 10/16/20, 12:41 AM

ADVERTISEMENT

But as the virus spread, those benefits were overshadowed by the risk of contagion in
the enclosed spaces of subway cars.

“I think the prevailing attitude then was, ‘If you don’t need to ride, don’t ride,” Fried

recalled in a recent phone interview.

Since those first fateful months, however, Fried has ventured back onto the subway
with his wife. And he’s become part of a vocal group of advocates saying the initial

fears of mass transit were overblown.

Those advocates say there is scant evidence tying major coronavirus outbreaks to
buses and trains. On the contrary, they say, transit can play a crucial role in the
pandemic era by reducing air pollution that makes people more susceptible to COVID-
19.

https://www.scientificamerican.com/article/there-is-little-evidence-that-mass-transit-poses-a-risk-of-coronavirus-outbreaks/ Page 3 of 12


https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjsv536HmlZz5p_u-XOhyNgUd26SczSDR-5l-CxjYv4uct2KZ_VxNIMh8FGNvJjKCAer73xdbKjlW0FvhvA3PXAJ002rnW76EPvCquSA6B44HRZIKWMSb3MX6sYM2Imsz8jXqb0giPP3QzDfmDZG3yTTWQrNDgqejtjo7m2ggPm3t6C8GMYnV6x6Pn4icHdJd4p0j50NGarW4zAPUk7UDQyZ4RJ9AGn9sFdGoO0o_ucGe9thKfhm6FRrfzZIe0emy0RY_nGos1tCOn2RriIM4R8Cu9m8g-p2ADCCKarDb&sig=Cg0ArKJSzJO6uSp8Pokg&adurl=https://www.springeropen.com/p/chemistry%3Futm_source%3Dso%26utm_medium%3Dbanner%26utm_content%3Dleaderboard%26utm_campaign%3DSPSN_2_IJ01_oa

There Is Little Evidence That Mass Transit Poses a Risk of Coronavirus Outbreaks - Scientific American 10/16/20, 12:41 AM

Two prominent proponents of this argument are Janette Sadik-Khan, the former
commissioner of the New York City Department of Transportation, and Seth
Solomonow, the co-author of “Streetfight: Handbook for an Urban Revolution.”

ADVERTISEMENT

In a recent opinion piece in The Atlantic titled “Fear of Public Transit Got Ahead of the

Evidence,” the pair wrote that “many have blamed subways and buses for coronavirus

outbreaks, but a growing body of research suggests otherwise.”

The piece noted that epidemiologists use the term “cluster” to describe major
coronavirus outbreaks. A cluster is defined as more than three cases that can be traced

to a common event or venue, excluding transmission within households.

In Paris, a recent study found that none of the city’s 150 coronavirus clusters from
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Sign up for Scientific American's free newsletters.

The study was conducted by researchers at Santé Publique France, the national public
health agency. It was published June 4.

As of July 15, four transport clusters had been identified in Paris, accounting for
roughly 1% of 386 total clusters, according to data from the agency.

ADVERTISEMENT

It's a similar situation in Japan, where researchers failed to connect a single cluster to
the country’s commuter trains, said Hitoshi Oshitani, a virologist and public health
expert at Tohoku University.

The vast majority of the clusters were instead traced to gyms, bars, live music venues,
karaoke rooms and similar establishments where people come in close contact with

one another, Oshitani said in an email to E&E News.

‘REDUCING THE RISK’

The evidence is less robust in the United States, which lags other developed countries

In contact tracing and coronavirus testing.
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Contact tracing involves determining an infected person’s “close contacts,” which the
Centers for Disease Control and Prevention defines as “any individual within six feet of

an infected person for at least 15 minutes.”

Epidemiologists interviewed for this story couldn’t point to comparable research on
contact tracing that focused on U.S. transit systems.

ADVERTISEMENT

The epidemiologists also were unsure whether riding transit in America was riskier
than other activities amid the pandemic, such as going to the gym or eating at a
restaurant with outdoor seating.

“How risky is it? Well, there’s nothing in life that doesn’t have risk. And in the COVID
era, everybody is trying to assess what risks they’re willing to take,” said Ruth Collins,
associate professor of molecular medicine at Cornell University.

It's difficult to classify the danger of any activity during the pandemic given the lack of
robust data, Collins said. But in general, she noted, riding transit is much safer if all
passengers are wearing face masks that cover their noses and mouths.

Melissa Perry, a leading epidemiologist and chair of the Department of Environmental

and Occupational Health at George Washington University’s Milken Institute School of
Public Health, agreed with this assessment.
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“When you have universal adherence and compliance with mask use, that’s when you
are majorly reducing the risk for transmitting the virus,” Perry said.

ADVERTISEMENT

Both mask wearing and physical distancing—or keeping 6 feet apart from fellow
passengers—are the most important considerations, she said. They take precedence
over cleaning and disinfecting surfaces, which are much less likely to spread the
coronavirus than respiratory droplets, according to the CDC.

Still, transit poses the risk of “high-touch surfaces” such as handrails and elevator
buttons that “a lot of people have touched before you,” Perry said.

“Not all surfaces are created equal,” she said. “With the standard surface—let’s say you
pick up an item in the grocery store or get a box in the mail—the likelihood of getting
COVID-19 is very low. With public transportation, what we're talking about is high-
touch surfaces. And those are higher-risk surfaces.”

CLIMATE CONCERNS

Regardless of its relative safety, transit can play a crucial role in combating climate
change and air pollution, advocates said.

Public transportation produces far less greenhouse gas emissions per mile than cars,
according to findings released by the Department of Transportation under President
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Obama. Leading the pack are subways, which boast 76% less carbon emissions than
the average vehicle carrying a single person.

In addition to planet-warming pollution, transit also produces fewer criteria air
pollutants such as particulate matter and nitrogen dioxide.

Recent research from Harvard University, which has not yet been peer-reviewed,
found a tentative link between higher exposure to particulate matter and higher
mortality rates from COVID-19, particularly among communities of color (Greenwire,
April 7).

“Shared transportation is so critical to keeping cities congestion-free. And congestion
exacerbates the air quality issues that are such a huge part of the calculus of the public
health crisis now,” said Brianne Eby, a senior policy analyst at the Eno Center for
Transportation, a Washington-based think tank.

Fried, the communications director for TransitCenter, agreed.

“If everyone who has a car starts to drive instead of taking the train or the bus, then
particulate emissions are going to rise, and that’s going to exacerbate a lot of the health
disparities that have hit communities of color especially hard during COVID,” Fried
said.

“And then there’s the long-term climate risk associated with rising carbon emissions,”
he added. “So if we see a big shift from transit to driving, that’s going to put climate
goals out of reach.”

Reprinted from Climatewire with permission from E&E News. E&E provides daily
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coverage of essential energy and environmental news at www.eenews.net.

Editor’s Note (7/30/20): Our partners at Climatewire have edited this story after
posting to correct the source of information on the transport clusters identified in
July 15 and to remove a comment regarding the June 4 study.

ABOUT THE AUTHOR(S)

Maxine Joselow

Recent Articles
Uber Commits to 100 Percent EVs--Will It Work?
California Passes Historic Clean Truck Rule

Lyft Aims for an All-Electric Fleet by 2030--Is That Possible?

E&E News

Recent Articles
Why a Historic Emissions Drop from COVID Is No Cause to Celebrate
Curtain Falls on History's Biggest Arctic Expedition

Climate Change May Cause More Storms to Rapidly Intensify as Delta Did

https://www.scientificamerican.com/article/there-is-little-evidence-that-mass-transit-poses-a-risk-of-coronavirus-outbreaks/ Page 9 of 12


http://www.eenews.net/
https://www.scientificamerican.com/article/uber-commits-to-100-percent-evs-will-it-work/
https://www.scientificamerican.com/article/california-passes-historic-clean-truck-rule/
https://www.scientificamerican.com/article/lyft-aims-for-an-all-electric-fleet-by-2030-is-that-possible/
https://www.scientificamerican.com/article/why-a-historic-emissions-drop-from-covid-is-no-cause-to-celebrate/
https://www.scientificamerican.com/article/curtain-falls-on-historys-biggest-arctic-expedition/
https://www.scientificamerican.com/article/climate-change-may-cause-more-storms-to-rapidly-intensify-as-delta-did/

EXHIBIT BB



Public Transit and
COVID-19 Pandemic:

Global Research and Best Practices



PUBLIC TRANSIT AND COVID-19 PANDEMIC: GLOBAL RESEARCH AND BEST PRACTICES

Disclaimer: The global COVID-19 pandemic is an emerging, rapidly evolving situation; as such, re-
search on the subject is in its initial stages and continuously developing. Many scientific studies
available about the virus are pre-prints and not yet peer reviewed. As new evidence emerges, it may

affect the information contained in this document.

This report was commissioned by the American Public Transportation Association and prepared by:

Sam Schwartz Consulting

Samuel I. Schwartz, PE, CEO and Founder

Holly Chase, AICP, Senior Transit Planner

Lian Farhi, Senior Transportation Planner

Joe lacobucci, Principal + West Coast General Manager

Kelly McGuinness, Transportation Planner

Elad Mokady, AICP, Senior Transit Planner

Rob Royall, Graphic Designer

Kate Sargent, AICP, Senior Associate + Oakland Office Leader
Daniel Schack, AICP, Senior Associate + Director of Planning

Alex Spence, Transit Engineer

Sam Schwartz



Tahle of Contents

Executive SUMMaAry. . ... 6
INtrodUCHiON . ..o 10
Part I: Transit Usage and COVID-19 Infection Rates. .......... 12
COVID-19 TransmisSSION. ..o 13
No Clear Link between Transmission and Transit ................... 22
Analysis of Transit Ridership and Infection Rates .............. . ... 24
Part II: Public Transit Response Measures .. ...ccesensnsnsnnns 38
Risk Mitigation for Health and Safety ... . . . . .. . ... ... ... 39
Service and Ridership Recovery Strategies . ... ... .. 43
Best Practices Summary and Recommendations .................. 48
Acknowledgments. . ... . 50
GlOSSarY .o 51
Appendix A: COVID-19 Transmission (Expanded) .................. 52
Appendix B: Additional Studies on Transit and Transmission ........ 59
RESOUICES. . ottt e e e e 62

PUBLIC TRANSIT AND COVID-19 PANDEMIC: GLOBAL RESEARCH AND BEST PRACTICES Sam Schwartz



Executive Summary

The coronavirus pandemic struck major cities across the world quickly
and with devastating impacts. Within three months of the first recorded
case, many major cities were shut down, with residents forced to stay
at home. In the United States, New York City became the epicenter for
cases and deaths. At first, rural areas and less-dense cities saw few in-
fections. This led some researchers and media pundits to proclaim that
public transit was a major cause for the severity of urban outbreaks.
Since then, however, the disease has spread to nearly every corner of
the country and world and is widespread in many communities where
public transit ridership is low or non-existent. Recent analyses, and a
growing number of experts, have now concluded that public transit had
little or no role in the spread of the disease.

This report is based on a comprehensive review of United States and
global research regarding COVID-19 transmission and public transit,
interviews with public health experts, and our own analysis of various
data sources. These are our principal findings:

1. No direct correlation has been found between use of urban pub-
lic transit and transmission of COVID-19. A review of studies from
around the world indicate minimal risk from using public transit,
especially where specific safeguards are in place, such as face cov-
erings, well-functioning ventilation systems, and minimal talking by
riders.

PUBLIC TRANSIT AND COVID-19 PANDEMIC: GLOBAL RESEARCH AND BEST PRACTICES

2. An analysis of public transit ridership in multiple cities over the
past three months shows no correlation with the rise or fall of local
COVID-19 cases. Case studies underscore that case rates are tied
primarily to local community spread, rather than correlated to pub-
lic transit ridership rates.

e In Hartford, Connecticut, public transit ridership has remained
nearly constant in recent months, while COVID-19 cases have fallen.

¢ More than 150 million rides have been taken on New York City sub-
ways and buses between June 1and August 18, yet the positive test
result rate has dropped by 70%, from 3.3% positive to 1.0%."~

* In San Francisco, California, Salt Lake City, Utah, Columbus, Ohio,
and Austin, Texas, public transit ridership has remained mostly
constant in recent months, but COVID-19 cases have skyrocketed.

In New York City, from June 1 to August 18, more than 76 million rides were taken
on the subway system and close to 79 million taken on city buses. During that time
the case count for city residents dropped from an average of over 600 per day to
approximately 250 per day.

COVID-19 Cases Subway & Bus Trips
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Data source: MTA, New York City Department of Health; Daily numbers represent
7-day rolling averages.
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3. Mask wearing has been shown to be effective at reducing per-

son-to-person transmission by blocking droplets from spreading
from an infected person, controlling the source; consequently, pub-
lic transit systems are requiring riders to wear masks. Public transit
agencies also have aggressively been cleaning their train systems
and have or are developing airflow improvements to meet or exceed
air quality recommended levels of 12 fresh air exchanges/hour.” Trains
and many bus fleets achieve or exceed that level. In addition, many
buses increase ventilation rates by opening windows and may also
benefit by frequently opening doors to allow passengers to board
and alight.*

PERSON WITH COVID-19 HEALTHY PERSON LIKELIHOOD OF TRANSMISSION

. Both wearing .
‘.’ ) ‘.’ Low
6 feet apart

Source: Based on infographic prepared by Washington State Department of Health

. There are several possible explanations for the lack of correlation
between the increase in public transit ridership and increasing
COVID-19 cases.

¢ Public transit riders generally talk little while using public transit.
Scientists have linked many clusters to bars, indoor restaurants,
and houses of worship where loud talking and singing may occur.

¢ On many urban public transit systems, air flow is enhanced, com-
pared to other indoor locations, as ventilation systems run effi-
ciently and doors frequently open and close.®

* Time spent exposed to an infected person impacts the likelihood
of infection.” Many intraurban trips are of relatively short dura-
tion.

The New York City subway
systems exchanges its air 18
times/hour, well above the
recommended flow rate for
many other indoor settings.
(Image source:

The New York Times)
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5. It appears that what you do at the end of a trip affects the probabil-
ity of contracting the virus far more than the mode of travel. Many
people who have continued to travel, by car or public transit, over
the past few months are essential workers, who have had higher case
rates regardless of their commute mode.”®

6. There will be long-term health consequences if people in large hum-
bers switch from public transit to private cars. On a per mile basis,
passengers are about 20 times more likely to experience a fatal crash
in a car than when using public transit.” In addition, more time spent
in a car can lead to inactivity diseases, including obesity, diabetes,
and high blood pressure.© On an environmental basis, cars pollute far
more than public transit and increase a traveler’s carbon footprint."

DEATHS PER 1 BILLION PASSENGER MILES

o © I 5
Train l 0.36
Cars are, by far, the

Subway I 0.33 most dangerous form of

transportation, with a per
passenger mile death rate
Bus I 0.20 about 20 times that of public
transit. Source: “Passenger
Deaths by Mode 2000-2014,”

Plane 0.02 APTA.

While the evidence indicates that the probability of transmission on pub-
lic transit is low, public transit agencies can take steps towards further
reducing the risk of transmission. This report includes practices that have
been implemented by public transit agencies across the globe and found
to be to be the most actionab