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Introduction

In Summer 2020, Commissioner Gordon Mar requested that the

Transportation Authority conduct an evaluation of the long-term future of the Upper
Great Highway from Sloat Blvd to Lincoln Way. His request followed the Recreation
and Park’s conversion of the roadway to a promenade temporarily under the covip-19
emergency order in April 2020.

This evaluation was initially conducted as part of the District 4 Mobility Study,
and was later split out as a separate report at the request of Commissioner Mar.
Transportation Authority staff collaborated with the San Francisco Municipal
Transportation Agency (SFMTA) and the Recreation and Parks Department
throughout the study.

BACKGROUND
The Upper Great Highway is a four-lane roadway and coastal trail under the management
of the Recreation and Park Department and maintained by Public Works. Traffic on the
Great Highway and the surrounding street network and multimodal transportation
system is managed by SFMTA. The San Francisco Public Utilities Commission has critical
wastewater infrastructure under the Great Highway while the National Park Service
manages Ocean Beach within the Golden Gate National Recreation Area. The California
Coastal Commission has jurisdiction along the city's coastal zone. Finally, Caltrans
manages Skyline Boulevard as State Route 35. Decisions about permanent changes to
the configuration of the street rest with the Board of Supervisors.

The Upper Great Highway has long been impacted by sand build-up. Over the long
term it is anticipated that climate change will exacerbate these challenges. Reducing
the width of the Upper Great Highway is one of six key moves identified in the Ocean
Beach Master Plan, an effort completed by SPUR in partnership with various City
agencies and the Transportation Authority in 2012. The reduction of the roadway’s
vehicular function was recommended to provide space for the inland migration of sand
dunes as sea level rise sets in — a strategy called “managed retreat”.

South of the study area for this evaluation report, the Great Highway Extension has
been the primary connection between Skyline Blvd/Highway 35 and the Upper Great
Highway. Due to erosion of the cliff and roadway, the Great Highway Extension is slated
to close by 2023 as part of the San Francisco Public Utilities Commission (SFPUC) led
South Ocean Beach Climate Change Adaptation Project. As of the publishing of this
report, the SFPUC project is undergoing environmental review.

San Francisco County Transportation Authority PAGE 5
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CONCEPT DESCRIPTIONS
This evaluation is focused on the long-term future of the Upper Great Highway, after
the Great Highway Extension is closed, and assuming ‘normal’ travel patterns in 2019,
not pandemic-impacted travel patterns. We studied five concepts for the future of the
Upper Great Highway.

Figure 1-1. Concept 1: Four-Lane Roadway

CONCEPT 1

Under Concept 1, the Upper Great Highway would be maintained as a four-lane roadway
with two vehicle lanes in each direction. Bicyclists are allowed on the roadway but must
share the lanes with vehicles. No pedestrians are allowed on the roadway except to cross.

Figure 1-2. Concept 2: Promenade/Two-Way Roadway

CONCEPT 2

Concept 2 reduces the vehicle capacity of the Upper Great Highway to two lanes, one in

each direction, and using the balance of the right of way for a promenade. This concept
was originally introduced in the Ocean Beach Master Plan (2012). For the purposes of
traffic safety, Concept 2 would require reconstructing the roadway and removing part of
the median between the two sets of lanes to accommodate the following features:

12 ft. travel lanes in each direction
© 8 ft. shoulders to allow space for vehicles to pull over in emergencies

* A minimum 2 ft. median buffer between the travel lanes

San Francisco County Transportation Authority PAGE 6
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Figure 1-3. Concept 3: Full Promenade/Complete Vehicle Closure

CONCEPT 3

Concept 3 would close the Upper Great Highway completely to vehicle traffic. The
roadway’s four lanes would be open to people walking, running, biking and rolling.

Figure 1-4. Concept 4: Timed Promenade (Weekends)

CONCEPT 4 (WEEKENDS, HOLIDAYS, AND/OR CERTAIN SEASONS ONLY)

Concept 4 would provide a full promenade on weekends. Other options considered

included a seasonal closure or closure at certain times of day. A weekend closure was
selected for this option because bicycle/pedestrian usage data was not lower during
winter months. Early analysis of user data indicating that the factors that most affected
usage were the presence of smoke from wildfires, rain and wind. A peak period closure
was not considered due to the significant additional cost and complexity of opening
and closing the road multiple times of day, leading to confusion for people driving.

Figure 1-5. Concept 5: Promenade/One-Way Roadway

CONCEPT 5

San Francisco County Transportation Authority PAGE 7
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In Concept 5, the promenade is located in the current southbound lanes. Two vehicle
lanes in one direction would be provided in the current northbound lanes. Like
Concept 2, this is a combination roadway/promenade concept but with the one-way
traffic there is no need to reconstruct the roadway. Based on traffic patterns, the two
vehicle lanes would carry southbound traffic.

BASELINE ASSUMPTIONS ACROSS CONCEPTS

Several network improvements that are anticipated that were included consistently
across all concepts.

In response to diverted traffic on local residential streets and at the request of Supervisor
Mar, the SFMTA implemented a series of traffic calming measures over two phases, with
Prop K sales tax funds from the Transportation Authority, among other sources. Phase
1included four speed tables that were implemented in late 2020 as part of the Lower

Great Highway Pedestrian Improvement Project. Phase 2 installed 12 stop signs, 24 speed
cushions and a speed table along with placing six

changeable message signs at strategic locations. Figure 1-6. Outer Sunset Traffic Calming Measures
Completed in April 2021, these measures help
improve safety and divert traffic to higher capacity q e

streets, such as Lincoln Way and Sunset Boulevard
(Figure 1-6). SFMTA has been collecting data on
volume and speed in various locations nearby to
monitor the effectiveness of these installations.

‘l @ = LINCOLN WAY
] E.
.—\._i [}

IRVING ST

gAl8 L3SNAS

a L JUDAH ST
- . . =
Findings from their data collection were not AE s
available at the time of this publication. g 3
é BB e
=
. ] h . . MORAGAST 3 %
The study team assumed that the Great Highway ERENE R
. . . ME | R RLRLGE TR &
Extension was closed in all five of the concepits, - NORIEGAST
consistent with the proposed South Ocean Beach -}
. . . . EGAST
Climate Change Adaptation Project. This change - i
is slated to begin implementation in 2023. Staff F B ecost
_ PARKING
also assumed that planned improvements at @ LoTenmce - 1
the Sloat/Skyline and Skyline/Great Highway @ rusucuor &l
1 1 1 1 ANVERAST
Extermon |n’Fersect|on woulld be @plemented RAFFIC CALIING -
consistent with the Adaptation Project and MEASURES E -
associated planning. SR -
ROAD CLOSED W RavaLsT
BARRICADES
TURN RESTRICTIONS
WITH IN-ROADWAY N s
DELIMINATOR POSTS i}
[ sPeep cuskion % i | u
Il soesicn z =
I seeco e % L]

WAWONA ST

L]
[ ]
SLOAT BLVD
Miles
0 0.125 025 SFZ00

San Francisco County Transportation Authority PAGE 8

EUTICS



GREAT HIGHWAY CONCEPTS EVALUATION REPORT JULY 2021

Evaluation of Concepts

To evaluate future Upper Great Highway concepts, staff considered factors related to
several City policies and goals. These included:

Climate change/Resiliency

Recreation, health and well-being
Transit First/Sustainable mode choices
Vision Zero/Safety

Economic Vitality/Mobility
Staff also estimated planning-level costs for each concept.

CLIMATE CHANGE/RESILIENCY
The Ocean Beach Master Plan identified the need for managed retreat including closing
the Great Highway Extension and reducing the width of the Great Highway over time.
The Master Plan highlighted the threat of sea level rise and storm surge contributions to
the erosion of the dunes thus exposing hard structures to the elements such the Upper
and Lower Great Highway. Over more than a century, the beach has been moved more
than 200 feet inland. Neighborhoods, roads, parks and municipal infrastructure have
been built along the dunes and close to the coastline, and seawalls and other structures
have been installed to protect them from strong, dynamic coastal forces.

As the coastline continues to recede, it will be harder to maintain the Great Highway as
a roadway. As the Ocean Beach Master Plan identified, repurposing all or part of the

roadway as a park can be part of a managed retreat strategy.

For each concept, we evaluated the Climate Change/Resiliency benefit based on the
potential for add park acreage (Table 2-1).

Table 2-1. Additional Park Acreage

CONCEPT 1: 0 ACRES

Four-Lane Roadway No roadway would be repurposed into additional park space.
CONCEPT 2: 6.7 ACRES

Promenade / Two-Way Roadway About half in area size as Dolores Park.

CONCEPT 3: 17 ACRES

Full Promenade / Complete Vehicle Closure Similar in area size as Dolores Park.

CONCEPT 4: 17 ACRES

Timed Promenade (Weekends Only) Similar in area size as Dolores Park but only accessible on weekends.
CONCEPT 5: 6.7 ACRES

Promenade / One-Way Roadway About half in area size as Dolores Park.

San Francisco County Transportation Authority PAGE 9
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The project team estimates that the full promenade would provide about 17 acres

of new park space, with the timed promenade providing that benefit only when in
operation. For the combination concepts, staff estimates the additional acreage to be
about 6.7 acres.

2.2 RECREATION, HEALTH & WELL-BEING

The addition of park acreage can support City recreation, health and well-being goals.
This is best illustrated by potential for bicycle and pedestrian usage. Regular cycling
and walking can reduce individuals’ mortality rates." Staff considered data collected by
the Recreation and Parks to estimate bicycle/pedestrian under future Great Highway
concepts. In addition to being related to recreation, this evaluation factor is related to
the City's Transit First policy to encourage the use of sustainable modes.

Future visitor rates are challenging to estimate because the temporary promenade
has been in place entirely during the covip-19 pandemic. To develop estimates, we

considered the number of users on the promenade and at a similar facility.

Figure 2-1. Upper Great Highway Average Daily Bike and Pedestrian Use
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From October 2020 to March 2021, the Upper Great Highway had on average 3,200
weekday bicycle and pedestrian users and 5,200 weekend day users (see Figure 2-1).
This is about 26,400 weekly visitors.

By comparison, the Golden Gate Promenade which is the pathway next to the water

at Crissy Field saw about 2,000 people on weekdays and 3,750 on weekends in
September 2020, averaging about 17,500 weekly visitors.

1 Kelly, Paul, et al. Systematic review and meta-analysis of reduction in all-cause mortality from walking and cycling and
shape of dose response relationship (2014). https://ijonpa.biomedcentral.com/articles/10.1186/512966-014-0132-x
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Because we expect long-term weekday use to be lower than the usage observed
during the pandemic with more people returning to office work, the project team
assumed that low-end weekday usage may be more similar to Crissy Field usage at
2,000 people per weekday. For a low-end weekend day visitor number, the project
team assumed this to be 4,700 or similar to the lowest weekend day monthly average
observed in March 2021. For the higher end of the estimated range, we used the
average weekday and weekend day usage from October 2020 to March 2021.

Given the above assumptions, the project team estimates the Full Promenade/
Complete Vehicle Closure (Concept 3) to generate about 19,400 - 26,400 weekly
visitors. For the Timed Promenade (Concept 4), the project team estimates of

4,700 - 5,200 visitors per weekend day, or about 9,400 - 10,400 weekly visitors for a
weekend only closure.

For Concepts 2 and 5, the promenade/roadway combinations, we estimate lower usage
due to reduced space for walking and biking, the need to cross two lanes of traffic to
access the promenade, and the proximity of fast-moving traffic. No precise estimate is
available for these two concepts, but we anticipate half or fewer of the users as in the
full closure.

For the Four-Lane Roadway (Concept 1), which provides the least amount of space
dedicated for bicycles and pedestrians, we expect the fewest visitors, and no more

visitors than used the Upper Great Highway before it was closed to vehicles.

Table 2-2. Upper Great Highway Bicycle/Pedestrian Usage Estimates

CONCEPT 1: LOW
Four-Lane Roadway Least pedestrian space and bicyclists share road with vehicles.
CONCEPT 2: MEDIUM

Reduced bike/ped space, adjacent to traffic,

Promenade / Two-Way Roadway crossing two lanes of traffic to access

HIGH
Most bike/ped space, no traffic on promenade.
Estimated 19,400 - 26,400 weekly visitors

CONCEPT 3:
Full Promenade / Complete Vehicle Closure

MEDIUM
Part-time space with no traffic on promenade.
Estimated 9,400 - 10,400 weekly visitors

CONCEPT 4:
Timed Promenade (Weekends Only)

MEDIUM
Reduced bike/ped space, adjacent to traffic,
crossing two lanes of traffic to access

CONCEPT 5:
Promenade / One-Way Roadway

San Francisco County Transportation Authority PAGE 11
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2.3 VISION ZERO/SAFETY

San Francisco adopted Vision Zero in 2014 and set a goal to achieve zero traffic
fatalities by 2024. This evaluation factor considers the recent collision history and any
features of the concepts that may impact traveler safety.

Collision History

The project team examined the number of collision reports near the Upper Great
Highway and District 4 overall during the pandemic and in the years prior (January
2016 to December 2020). These represent any reported collision between any
modes whether it be between two vehicles, vehicles/pedestrians, vehicles/bicyclists,
or bicyclists/pedestrians. These data are drawn from the SF Department of Public
Health, which integrates data from police and hospital reports to provide a more
comprehensive view of traffic collisions in San Francisco.

District 4 has low overall rates of traffic collisions. District 4 represent 9% of the City's
population, but only 3% of total collisions (Figure 2-2).

Figure 2-2. Collisions in District 4, 2016 - 2020

DISTRICT 4 COLLISION SHARE OF CITY COLLISIONS
150 5%
142
136 141 137
120 4%
90 3%
60 2%
30 1%
0 0%

2016 2017 2018 2019 *2020

* 2020 data are preliminary

On the Upper Great Highway, Lower Great Highway, and La Playa, there were few
reported collisions either before or during the pandemic; about 5 - 6 each year.
However, District 4 overall saw a 47% decline in collisions during the pandemic while
citywide there was a 27% decline.
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It is not possible to draw strong conclusions from this small data set, but it is important to
flag that Upper Great Highway, Lower Great Highway, and La Playa collisions remained
the same while the District 4 collision numbers declined. SFMTA has installed several
traffic calming improvements during the temporary promenade, but they have not been
in place long enough for a thorough evaluation. Ongoing monitoring of collision data is
warranted as traffic patterns continue to change during economic recovery.

More information about safety, see Appendix A.

Potential for multi-modal conflicts

In addition to reviewing collision data, we evaluated the potential for multi-modal
conflicts based on each conceptual design. Each of the concepts introduce potential
risks that may need to be addressed with infrastructure improvements.

Staff identified Concept 1 (the four-lane roadway) risks related to the need for
pedestrians to cross four vehicle lanes to access the beach and because cyclists share
the road with vehicles. There are several signalized crossings along the Upper Great
Highway that provide protection for pedestrians. Note that there were no vehicle-
pedestrian or vehicle-bicycle fatality along the Upper Great Highway in the years
leading up to the current closure.

Under the partial promenade alternatives (Concepts 2 and 5), risk may be reduced
somewhat for pedestrians as they only cross two vehicle lanes to access the
promenade or the beach. Bicyclists would have space separate from vehicles along the
Upper Great Highway, significantly reducing conflicts. These partial concepts also have
the advantage of somewhat less risk of traffic diverting on neighborhood streets (in
comparison to a Full Promenade). Concept 2 could generate an additional risk of head-
to-head vehicle collisions, depending on the final design. As will be identified in what
follows, a safer design of a two-way roadway requires reconstruction of the median
and the southbound roadbed to ensure that the design would meet requirements for a
signalized roadway, which includes some degree of median separation. Simply striping
a two-way roadway on one side of the roadway without any other changes would
significantly increase collision risks.

The project team assessed the Full Promenade (Concept 3) and found that, while
pedestrians would no longer experience conflicts with vehicles on the Upper Great
Highway, there may be increased risk of collisions on residential streets if pass through
traffic is not diverted to larger arterials.

Finally, under Concept 4 (the timed promenade), pedestrians would still need to cross

the four lanes on the five weekdays, and there may be risk of collision among drivers
who may not be aware of the part-time roadway closure schedule.

San Francisco County Transportation Authority PAGE 13



GREAT HIGHWAY CONCEPTS EVALUATION REPORT JULY 2021

The following table summarizes the risks and advantages of each of the five
concepts (Table 2-3).

Table 2-3. Potential Safety Risks and Advantages of Concept Designs

RISKS ADVANTAGES
CONCEPT 1: Pedestrian cross four-lane roadway. Less traffic on local streets
Four-Lane Roadway Cyclists ride with vehicles
CONCEPT 2: Potential for head-on Somewhat less traffic
Promenade / Two-Way Roadwa vehicle collisions. on local streets
y y Some traffic on local streets
CONCEPT 3: . Complete separation from traffic of
Increased traffic/speed : s
Full Promenade / on local streets people walking and biking along the
Complete Vehicle Closure ’ Upper Great Highway and crossing.
Peds cross four-lane
CONCEPT 4: roadway on weekdays. Walking and biking separate
Timed Promenade (Weekends Only) Schedule confusion may from traffic on weekends.
cause collision.
CONCEPT 5: Some traffic on local streets Somewhat less traffic
Promenade / One-Way Roadway ’ on local streets

Emergency Response

SFMTA has been in conversation with the San Francisco Fire Department (SFFD) to
understand emergency access issues under potential closure scenarios. SFFD has
stated that roadway configuration is not an access issue. The Fire Department has
keys for the closed gates on each end at Sloat and Lincoln or alternatively can use the
opposite side of the roadway that is not gated. The main access concern for the Fire
Department is the sand build up on the roadway. For this reason, under any concept,
sand should be cleared regularly from the roadway. In addition, emergency response
times should be monitored under any scenario where all or part of the roadway is
closed to traffic.

ECONOMIC VITALITY/MOBILITY
Smooth and efficient traveler circulation for all modes impacts our social and economic
access to work/school, shopping and recreational opportunities. Vehicular traffic
impacts not only mobility for drivers, but also people using transit, biking and walking
on those congested streets.

For this part of the evaluation, the project team conducted transportation and traffic
modeling of the concepts under pre-pandemic traffic conditions and volumes. There
were three key elements in this process:

Traffic Volumes: Transportation network modeling to identify how
travel patterns would change with and without the Great Highway in
the network, with a focus on where vehicles are expected to travel
under the several scenarios.

San Francisco County Transportation Authority PAGE 14
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Network Speeds: This network analysis also identified expected
changes in traffic speeds on the streets that have increased vehicle
volumes from diverted traffic.

Intersection Delay: Intersection traffic analysis that considers how
specific intersections on the network operate given potential increases
in traffic volumes.

Transit Performance: Evaluation of how these traffic changes would
impact transit routes in the study area.

Changes in Traffic Volumes/Diversions

The project team used the San Francisco Chained Activity Modeling Process (SF-CHAMP)
to evaluate how traffic patterns would change under various closure scenarios. We first
used the model to understand who used the Upper Great Highway prior to its closure.
We examined the origins and destinations of people driving on the Great Highway
using data from SF-cHAmP (Figure 2-3). Nearly two-thirds of people driving on the
Upper Great Highway in 2019 were traveling between the Richmond and South Bay
(San Mateo and Santa Clara Counties), and in particular between the Outer Richmond
and the northern Peninsula communities. The second largest set of users are people
traveling between the Sunset and the South Bay, indicating that these users actually
travel somewhat out of their way to get to the Upper Great Highway, because there is
no local access from the Sunset to the Upper Great Highway.

Figure 2-3. Travel Patterns for Motorists of the Upper Great Highway

RICHMOND < SOUTH BAY
64%

SUNSET «—— SOUTH BAY
12%

RICHMOND «— OTHER SF
5%
RICHMOND «—— SUSNET
5%

EAST BAY «— SOUTH BAY
5%

OTHER SF «— SOUTH BAY
4%

OTHER SF«— OTHER SF
2%

EXTERNAL TRIPS

2%

OTHER
1%

Source: SF-CHAMP
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The project team then began to estimate how these vehicle trips may change based on
the proposed long-term closures. As previously noted, the Great Highway Extension

is planned for closure due to erosion. We first developed a baseline scenario that
includes the closure of this segment of road.

We estimate that Upper Great Highway volumes would decline by up to 25 percent as
a result of the closure of the Great Highway Extension. Most of the traffic that was on
the Great Highway Extension (75 percent) would use the Sloat/Skyline intersection to
travel between the Upper Great Highway and Skyline, while the remaining vehicles
use Sunset and 19th Avenues. We do also expect a shift of vehicle volumes from the
segment of the Great Highway adjacent to Golden Gate Park to other north-south
roads through the park, in particular Chain of Lakes and Crossover (Figure 2-4).

Figure 2-4. Traffic Diversions in the Baseline (Great Highway Extension Closed)
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We next used SF-CHAMP to estimate additional travel pattern changes with the Upper
Great Highway also closed (Figure 2-5). We estimate that most (60 - 70%) of diverted
traffic would use Sunset and that the remaining would use local streets between Lower
Great Highway and Sunset (about 20 - 25%) or 19th Ave (about 5 - 10%). We also
anticipate further increases in traffic across Golden Gate Park, especially at Chain of
Lakes, but also along John F Kennedy Drive and 47th Avenue. It is also expected that

San Francisco County Transportation Authority
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much of the Southbound travel on Sunset will use Lake Merced Blvd to reach Skyline
Blvd. In the east-west directions, we anticipate increased volumes on Lincoln between

Chain of Lakes and Sunset and on Sloat Blvd in the vicinity of the ramps between Sloat
Blvd and Sunset Blvd.

Figure 2-5. Traffic Diversions with the Upper Great Highway Closed
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Network Performance — Vehicle Speeds

SF-cHAMP provides estimates of travel speeds for vehicles based on volumes and the
capacity of the roads. These are demand projection-based estimates and do not fully
account for potential delay generated by specific intersection operations, especially
where there are many complex travel movements and modes at an intersection.
However, they give a general indication of traffic flow effects of potential closure

scenarios, especially in comparison with one another.
To understand the network impact on vehicle speeds, we evaluated four scenarios:

Baseline (Concept 1): Upper Great Highway is open to vehicles, but

the Great Highway Extension is closed. All conceptual scenarios
assume this baseline.

Concept 3: Upper Great Highway is closed to vehicles

San Francisco County Transportation Authority PAGE 17



GREAT HIGHWAY CONCEPTS EVALUATION REPORT JULY 2021

Concept 3, variation 1: Upper Great Highway and Martin Luther
King, Jr. Dr (an east-west street in Golden Gate Park) are closed to
vehicles to represent a potential maximum long-term road network
closure scenario)

Concept 3, variation 2: Upper Great Highway is closed to vehicles,
but transit improvements have been implemented on Sunset Blvd
(bus only lanes and signal priority) and 19th Ave (2+ high occupancy
vehicle lanes). This variant also includes the addition of an express
bus connecting the outer Richmond to the northwestern San Mateo
Peninsula (the largest Origin/Destination travel pattern)

Most street segments in this analysis have similar travel speeds in the closure scenarios
as they do in the baseline no project scenario (Figure 2-6). Findings of note include:

Speeds on 19th Avenue are nearly 10 miles below the posted speed
limit. While not expected to change significantly due to the small
increase in vehicle volumes anticipated with the Upper Great Highway
closure, these intersections would need ongoing monitoring and
signal timing evaluation. It will also be critical to evaluate any impacts
on the 28 19th Avenue bus route, which already experiences significant
delays along 19th Ave.

Chain of Lakes experiences slow travel speeds in the baseline scenario
at under 15 miles per hour, consistent with observations made by
SFMTA staff in 2020 and early 2021. The combination of the closure

of the Upper Great Highway and 2019 traffic volumes would reduce
speeds on this road by 2 to 3 miles per hour. This improves slightly with
transit enhancements, which include some mode shift.

Sunset Blvd also experiences some reduction in vehicle speeds

with the Upper Great Highway closed, especially in the Northbound
direction. However, vehicle speeds remain above 20 miles per hour
in each direction. Even when one lane is converted to a bus and right
turn lane, average vehicle speeds remain above 20 mph.
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Figure 2-6. Vehicle Travel Speeds on Road Segments by Scenario
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Intersection Operations Analysis

The network analysis findings are not able to capture the detailed operations

of intersections. This section reviews traffic analysis work that was conducted to
understand these questions. The intersection traffic analysis was conducted by Mott
MacDonald using a microsimulation analysis tool called Transmodeler. This model
simulates travel through several intersections 10 separate times to understand how
natural variations in travel patters impact the functioning of these intersections.

We generated three measures of intersection performance from this model:
1. Overall intersection delay — average minutes of delay per vehicle

2. Intersection delay by approach — average minutes of delay per vehicle
at each approach to the intersection (i.e., East, North, West, and South,
though some intersections have unique geometry).

7. Queueing by approach — average distance of the longest vehicle
queue at each approach to the intersection

The initial set of findings focuses on two scenarios: (1) baseline no project scenario
(with Great Highway Extension closed) and (2) Upper Great Highway closed scenario.
Consistent with observations, overall delay was experienced in the baseline scenario
primarily at Chain of Lakes and along 19th Ave (Figure 2-7). With the Upper Great
Highway closed, we find additional delay along Chain of Lakes, as well as new

delay on Sunset at Lincoln and Martin Luther King, Jr. Dr and at Skyline Blvd and

Lake Merced Blvd (Figure 2-8).
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Figure 2-7. Intersection Delay — Baseline Condition
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Figure 2-8. Intersection Delay — Upper Great Highway Closed
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Using a combination of the initial analysis, staff observations, and feedback from the
public, four key areas were identified for more detailed analysis:

Northern end of study area, including Chain of Lakes intersections
with Lincoln Way and Martin Luther King, Jr. Dr and Sunset
intersection with Lincoln Way (including 36th/37th Ave access

between Lincoln Way and Sunset) and Sunset Blvd & Martin Luther
King, Jr. Dr

Southern end of study area, including Sloat Blvd & Skyline Blvd, Lake
Merced Blvd & Skyline Blvd, and Sunset Blvd & Sloat Boulevard

Local streets between Upper Great Highway and Sunset Blvd

19th Avenue corridor, including intersections at

Martin Luther King, Jr. Dr, Lincoln Way, and Sloat Blvd

SFMTA is also conducting area-wide operational analyses of north-south traffic across
and around Golden Gate Park using micro-simulation traffic models to evaluate some
of these effects in more detail. This work was in progress at the time this report was
completed and all findings from this study were shared with the SFMTA team.
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Northern End of Study Area — Chain of Lakes and Northern Sunset

Lincoln and Martin Luther King, Jr. Dr are about 75 feet apart along Chain of Lakes,
so the operations at one intersection directly impact the other. These intersections
experience significant delay and queueing (Figure 2-9) in the baseline scenario.

In the baseline scenario, there are over 5 minutes of delay on southbound Chain of
Lakes approach Martin Luther King, Jr. Dr and vehicles queue for over 1,100 feet. With
the Upper Great Highway closed, delay increases by 2.5 minutes per vehicle and the
queue increases somewhat. Queues and delays are anticipated to increase substantially
at the East and West approaches along Martin Luther King, Jr. Dr with the Upper Great
Highway closed.

We also evaluated a scenario with Martin Luther King, Jr. Dr closed permanently,
consistent with the temporary closure in place today. This scenario shifts traffic to
Lincoln Way to travel between Chain of Lakes and Sunset, creating delays and queues
at 37th Avenue and Lincoln and shifting the delays and queues along Chain of Lakes to
the Lincoln intersection (from the Martin Luther King, Jr. Dr intersection).

Figure 2-9. Vehicle Queueing in the Northern Study Area
BASELINE

=mmm UPPER GREAT
HIGHWAY
CLOSED

UPPER GREAT
HIGHWAY
CLOSED WITH
INFRASTRUCTURE
IMPROVEMENTS
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There are two primary connections between Chain of Lakes and Sunset Blvd — (1) Martin
Luther King, Jr. Dr and (2) Lincoln and 36th Ave/37th Ave. Martin Luther King, Jr. Dr is
the more direct route because of the grade separation of Lincoln Way and Sunset Blvd.
Martin Luther King, Jr. Dr is currently closed to vehicles west of Sunset Blvd as part of
an emergency order related to the coronavirus pandemic.

None of these intersections experiences significant delay or queueing in the baseline
scenario. Closing the Upper Great Highway to vehicles is expected to create delay

at Martin Luther King, Jr. Dr and Sunset (especially the northbound and westbound
movements), a stop-controlled intersection that warrants consideration for signalization
in the baseline/"no project” scenario. Under the scenario under which Martin Luther
King, Jr. Dr is also closed to vehicles, that delay transfers to the intersection of Lincoln
Way and 37th Ave, the primary remaining path to access Chain of Lakes.

We then evaluated infrastructure improvements to address the findings for each
scenario. Potential vehicle-handling capacity enhancement ideas include:

Adding a traffic signal at the intersections that experience the most
delay (Figure 2-10). This likely includes Lincoln Way & Chain of
Lakes, Martin Luther King, Jr. Dr & Chain of Lakes, and Martin Luther
King, Jr. Dr & Sunset Blvd. This could also include restricting left turn
movements from Lincoln Way to Chain of Lakes/41st and restricting
travel to from 41st Ave consistent with a proposal to make 41st Ave a
neighborway that limits access to vehicles.

Closing Martin Luther King, Jr. Dr to vehicles, adding a traffic signal
at the intersection of Lincoln Way & Chain of Lakes, and striping
additional space for left turns at 37th Ave SB to Lincoln Way WB and
increasing signal timing at this intersection to allow more vehicles to
use this movement (Figure 2-11).

Closing Chain of Lakes to vehicles between Lincoln Way and Martin
Luther King, Jr. Dr and allowing vehicle travel on Martin Luther King,
Jr. Dr between Sunset Blvd and Chain of Lakes (Figure 2-12). This
would allow north-south travel between the Richmond and the Sunset
and the Peninsula a relatively unimpeded path via Chain of Lakes,
Martin Luther King, Jr. Dr, and Sunset. It may require additional traffic
calming to manage speeds and active transportation mode safety and
circulation impacts along Martin Luther King, Jr. Dr.
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Figure 2-10. Improvement Idea 1 — Northern Study Area
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Table 2-4 summarizes the strengths and challenges of each of these ideas:

Table 2-4. Summary of Northern Study Area Improvement Ideas

1 - Two New signals on Chain of
Lakes and one on Sunset Blvd and
Martin Luther King Jr. Dr, Turn
Restrictions on Lincoln Way

STRENGTHS
Most options for vehicle travel,

reducing delay at individual intersection

CHALLENGES

3 new signals likely needed
(significant cost)

Requires investment to create a
continuous path of travel for bikes
through Golden Gate Park

2 - Upper Great Highway and
Martin Luther King Jr. Dr closed,
signalized 41st & Lincoln

Continuous slow street
along Middle and JFK

Reduces the number of conflict points

Lincoln would need traffic
calming for pedestrian safety

1 new signal needed (moderate cost)
and signal retiming at 37th/Lincoln

Challenging crossing for bikes
at Martin Luther King, Jr. Dr
given proximity to Lincoln

Potential impact to the 29
Sunset, which uses 36th Ave
to access Lincoln Way

3 - Chain of Lakes closed b/t
Martin Luther King Jr. Dr & Lincoln,
Martin Luther King Jr. Dr open

b/T Sunset & Chain of Lakes

No new signals needed (lowest cost)

Potential to realign bike crossing
away from Martin Luther King, Jr.
Dr / Chain of Lakes intersection

Balances use of Great Highway
and Chain of Lakes

May need traffic calming
for pedestrian safety

Requires investment to create a
continuous path of travel for bikes
through Golden Gate Park

Converts park road to a primary
vehicle through route

May cause some diversion to Irving
to access Chain of Lakes via Sunset
& Martin Luther King, Jr. Dr

Diverts some vehicles to Great
Highway for some north-south trips

We evaluated Ideas 1 and 2 using the traffic analysis model and found the following:

Idea 1 reduced delay at all approaches to the affected intersections,

reducing delays at southbound Chain of Lakes at Martin Luther

King, Jr. Dr to under a minute (from over 5 minutes in the baseline)
and queueing to around 180 feet (from over 1,100 feet). With Martin
Luther King, Jr. Dr open, some delay remains in the EB direction of
Martin Luther King, Jr. Dr due to a preference for the much heavier

southbound to eastbound travel pattern.

Idea 2 (w/Martin Luther King, Jr. Dr closed) also reduced delays at all

approaches to the affected intersections. The Martin Luther King, Jr. Dr

intersections are closed to vehicles in this iteration and experience no

delay, though bicycle and pedestrian safety measures would likely be
needed at the Martin Luther King, Jr. Dr / Chain of Lakes intersection if
this remains a primary bicycle and pedestrian crossing.
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Idea 3 was not directly modeled due to time and resource constraints.
However, it is apparent from other scenarios that this scenario would
reduce delays — with Martin Luther King, Jr. Dr only handling through
north-south vehicles between Sunset Blvd and Chain of Lakes, there
would be fewer conflicts with turning movements. Some vehicles
would divert to Lincoln, but scenario 2 (with Martin Luther King, Jr. Dr
closed) indicates that there is capacity on Lincoln to accommodate
expected east-west vehicle volumes, though additional analysis

is needed to evaluate pedestrian and bicycle safety and transit
operations. A signal would not be needed at Chain of Lakes because
it would no longer allow vehicles, simplifying this travel pattern. The
signal at 37th Ave and Lincoln Way would need ongoing monitoring
to determine if this changed traffic patten is supported. Finally, an
upgrade to the bicycle and pedestrian connection from Middle Ave to
Martin Luther King, Jr. Dr would likely be needed, but we anticipate it
would cost less than the signals required to address the impacts of the
other two ideas.

In summary, each of these ideas presents feasible improvements if the Upper Great
Highway is closed permanently and when traffic volumes and patterns return to what
was experienced before the pandemic. As the economy reopens, we recommend that
these concepts be included in area-wide network planning and operational analyses
being conducted by the SFMTA and the Recreation and Park Department.

Southern End of Study — Sunset/Sloat/Skyline

The primary paths of diversions expected with the Upper Great Highway closure are:

In the southbound direction, Sunset to Lake Merced Blvd to
Skyline Blvd

In the northbound direction, Skyline Blvd to Sloat Blvd to Sunset Blvd
via the cloverleaf ramp across from 36th Ave

As noted above, the closure of the Great Highway Extension as part of the South Ocean
Beach Climate Change Adaptation Project includes planned addition of signals of the Sloat
Ave/Skyline Blvd intersection and the Skyline Blvd/Great Highway Extension intersection.

None of the intersections in this part of the study area is expected to have significant
delay or queueing in the baseline condition assuming signalization of Sloat/Skyline

(or equivalent improvement) and other supporting measures. With the closure of the
Upper Great Highway, we expect a significant increase in delay and queueing at Skyline
Blvd & Lake Merced Blvd and some delay on the ramp from southbound Sunset Blvd to
eastbound Sloat Blvd (Figure 2-13).
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Figure 2-13. Vehicle Queueing in the Southern Part of the Study Area
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We investigated potential improvements at the Figure 2-14. Potential Skyline/Lake Merced Improvement
Skyline/Lake Merced intersection that could
address the increased delay and queueing

at this location. There is significant space at

this intersection, creating an opportunity to
consolidate the intersection and add a second left
turn lane from Lake Merced westbound to Skyline
Blvd southbound (Figure 2-14). We modeled this
idea, which showed significant reduction in delay
and queueing at this intersection due to quicker
clearing of the intersection.

There is a potential impact at this location to the
Muni 18 46th Avenue that should be evaluated.
The 18 line uses the piece of Lake Merced Blvd
proposed to be closed in this concept to travel
between Skyline Blvd and Lake Merced Blvd.
This could increase travel time for the 18 line.

There is a potential to use the closed piece of
road as a bus only lane.
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We also explored ideas that might direct vehicle
travel to Sloat/Sunset instead of Lake Merced/
Skyline. Sloat Blvd and Skyline Blvd are State
Highway 35 and are intended to carry regional
vehicle travel. Bicycle and pedestrian safety and
comfort on Lake Merced Blvd are also a focus of
two recent studies. The Lake Merced Pedestrian
Safety Community Based Transportation Plan
(CBTP) is focused on pedestrian safety and

the recently completed Lake Merced Bikeway
Feasibility Study identified potential off

street and on street improvements to make a
continuous biking path around the lake. We see
one idea that could reduce vehicle travel on Lake
Merced Blvd and identified additional ideas that
may improve bicycle and pedestrian safety on
Sloat Blvd (Figure 21):

Convert 37th Ave to one-way southbound
operation from Yorba St to Sloat Blvd to
facilitate travel from southbound Sunset to
westbound Sloat Blvd (and the connection
to Skyline Blvd). This would create a double
left from 37th Ave to Sloat Blvd that may
need to be signalized. This addition could
help balance vehicle travel between Sloat
Blvd and Lake Merced Blvd.

Adjust the median on Sloat Blvd to allow left
turns from 37th Ave to Sloat Blvd eastbound.
This would require addition of a signal

and would allow removal of the current
cloverleaf ramp from Sunset southbound to
Sloat eastbound.

JULY 2021

Figure 2-15. Potential Sloat/Sunset Improvements
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IDEAS:

1. 37th Ave one way SB from Yorba to Sloat —
improves Sunset — Sloat — Skyline connection.

2. Allow left turn from 37th Ave SB to Sloat
EB. Close Sunset SB to Sloat EB ramp.

3. Also install 2 left turns from Sloat EB
to 36th Ave. 36th Ave NB only to Yorba.
Close Sloat EB to Sunset NB ramp.

Further adjust the median to allow a double left turn from Sloat
eastbound to 36th Ave northbound to access Sunset Blvd northbound.
This would require making 36th Ave one way northbound from

Sloat Blvd to Yorba St and would require additional signalization. It
would also allow the removal of the other cloverleaf ramp from Sloat
eastbound to Sunset northbound with associated pedestrian and

bicycle circulation benefits.
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While the Sloat/Sunset ideas were not included in our model runs, we did conduct
preliminary analyses that confirmed that these improvements appear feasible and may
be worth further study as SFMTA evaluates improvements to connections between
Sunset Blvd and Sloat Blvd.

For the Lake Merced Pedestrian Safety CBTP, SFMTA should consider the findings of
this analysis as they develop recommendations for pedestrian improvements.

Table 2-5 summarizes the expected strengths and challenges of each of these options.

Table 2-5. Summary of Southern Study Area Improvement Ideas

1 - Lake Merced &
Skyline Consolidation

STRENGTHS

Intersection improvement
needed to support safer
bike connection

CHALLENGES

Potential for increased traffic
on Lake Merced (should

be considered in Lake
Merced Pedestrian Study)

May impact 18 46th Avenue,
should be carefully evaluated

Medium cost improvement

2 - Sloat/Sunset

2a - 37th one way SB
from Yorba-to Sloat

Reduces traffic volume
on Lake Merced Blvd

Potential local impact to
residents on 37th Ave
b/t Sloat and Yorba

Cost includes new signal
(2 directions only)

2b - Add left turn from
37th Ave SB to Sloat EB

Allows closure of cloverleaf
ramp from Sunset SB to
Sloat EB — some bike
safety improvement

Potential local impact to
residents on 36th Ave
b/t Sloat and Yorba

Significant cost to alter
median and signalize
all directions

May increase delays
for bikes and peds on
north side of Sloat

2c - Add left from
Sloat EB to 36th NB

Allows closure of cloverleaf
ramp from Sloat EB
to Sunset NB — bike
safety improvement

Potential local impact to
residents on 36th Ave
b/t Sloat and Yorba

Significant cost to
remove median, install
new turn lanes

May increase delays
for bikes & peds

Need to evaluate significant
weaving movement from
Skyline and Sloat Blvd to
Sloat Blvd and 36 Ave

Local Outer Sunset Streets

One of the concerns raised during the current closure has been the impact of
diversions on the Lower Great Highway and parallel avenues between the Lower

Great Highway and Sunset Blvd. In the diversion scenarios identified above, we expect
some increase in traffic volumes on Lower Great Highway and relatively small volume
increases on the other parallel avenues between Lower Great Highway and Sunset Blvd.
From a traffic standpoint, we did not find increases in delays at these intersections.

The concern about these increased volumes relates more directly to speeds and safety
on these local streets. As described above, SFMTA has implemented two sets of traffic
calming improvements to address these safety concerns. SFMTA is monitoring these
improvements currently and may need to make additional improvements on other
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streets as new traffic patterns emerge with the Upper Great Highway closed. Up to
$200,000 in additional traffic calming need is assumed.

19th Avenue Corridor

19th Avenue is California Highway 1 under the jurisdiction of Caltrans. In 2019, it carried
between 60,000 and 70,000 vehicles on a typical weekday (all day) and between
2,500 and 3,000 in the peak hour. The closure of Upper Great Highway is expected

to add only between 100 and 200 vehicles to 19th Avenue, a small proportion of the
vehicles already using the street in the peak period

Our initial analysis showed potential queueing and delay in the baseline condition at
the three main intersections potentially impacted by the closure of the Upper Great
Highway — Martin Luther King, Jr. Dr, Lincoln Way, and Sloat Blvd. In the baseline
condition, there is substantial delay and queueing at the two northern intersections,
consistent with the existing volumes on these roads. At Sloat Blvd and 19th Ave, we also
observed delays in the eastbound direction due to the short left-turn pocket and the
lack of signal time available for this movement.

The signals along 19th Ave are coordinated and vehicle progress through those
signals is controlled to manage the overall flow across the state highway. To be able to
accurately evaluate traffic at these three intersections, the model would have needed
to incorporate the several signalized intersections between Lincoln Way and Sloat Blvd,
as well as signalized intersections to the north and south. Intersection controls help
vehicles approach these intersections at more regular intervals, making it challenging
to accurately estimate delays without modeling all intersections in the corridor as

a system. Because the resources of this project could not support evaluation of all
intersections and because relatively few additional vehicles are expected to divert to
19th Ave, especially relative to the number of vehicles using 19th Ave in 2019, we did
not investigate specific improvements along this corridor.

We recommend ongoing monitoring of 19th Ave to identify if the small addition of
traffic requires any changes to signal timing.

Partial Closure

While the focus of our intersection operations analysis is on the full closure scenarios,
we did also evaluate the potential traffic impacts of Concept 5, which provides a
promenade on one side of the road and one direction of vehicle travel. We evaluated
southbound travel because that is the predominant movement and because it
experiences more significant impacts in the evaluation of the full closure concept.
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The findings of this scenario include:

Chain of Lakes SB at Martin Luther King, Jr. Dr continues to have
substantial delays and queues, but is unchanged from the baseline
condition. This also creates delays westbound at Martin Luther King,
Jr. Dr and Chain of Lakes and westbound at Lincoln Way and Chain
of Lakes. Improvements along Chain of Lakes appear to be required
regardless of the closure of the Upper Great Highway.

Northbound delay is still experienced at Sunset Blvd and Martin Luther
King, Jr. Dr, which also creates delay for westbound vehicles on Martin
Luther King, Jr. Dr.

For the northern study area, some of the improvements identified for the full closure
would also be needed for Concept 5 (one-way operation). Improvements at Chain of
Lakes have been identified as needed in the baseline scenario, and we anticipate that
one of the three ideas identified above for the northern study area could be applied:

For the scenario where both Lincoln Way and Martin Luther King, Jr. Dr
are open to vehicles, southbound vehicle volumes on Chain of Lakes
create delays in the baseline condition. As a result, signalization of
these three intersections may be required

If Martin Luther King, Jr. Dr is closed, signal adjustments would be
needed at 36th Ave/Lincoln Way and a new signal at Lincoln Way/
Chain of Lakes, similar to the full closure scenario.

There may be an opportunity to combine one way vehicle operation
with partial closure of Martin Luther King, Jr. Dr to vehicles. Ideally
this would be from northbound Sunset Blvd to westbound Martin
Luther King, Jr. Dr to northbound Chain of Lakes. This would likely
require additional safety measures to minimize conflicts between
vehicles and bicycles.

Because one direction of travel is more heavily impacted than the other, there may be
hybrids of the above options that were not explored with the full closure. These would
need further study.

There are not significant impacts at the southern study area intersections for this
Concept 5, which would reduce the need for improvements at Skyline/Lake Merced
or Sloat/Sunset. We also anticipate somewhat less impact on the local streets between
the Upper Great Highway and Sloat Blvd, though some additional northbound traffic
is expected for the one-way closure. As with the full closure, ongoing monitoring of
the local streets is appropriate and additional traffic calming may be needed, though
potentially at a reduced cost.
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Traffic Impacts Summary

Promenade options will contribute to traffic issues both within and beyond the District 4
study area. With improvements to the transportation system, the impact of the diversion is
expected to reduce delay to levels similar or better than existing conditions (Figure 2-16).

More information on the costs of these improvements is provided in following sections.

Figure 2-16. Intersection Delay — with Infrastructure Improvements
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Additional detail of the traffic analysis findings is available in Appendix B.

Transit Impacts

Vehicle congestion also impacts transit. In the Outer Sunset, the Muni 29 and 28 bus
routes operate on the streets expected to experience increased traffic from diversions.

Based on the changes in network speeds and congested locations identified above, we
expect the following impacts for the full closure (Concept 3):

Vehicle speeds drop slightly along Sunset Blvd (1 - 2%). We expect
somewhat larger declines in bus speeds as a result, due to the need
to pick up passengers along the route. Average speeds on Sunset

Blvd exceed 20 MPH, so these changes may not be significantly
noticeable to passengers.
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The 29 bus uses 36th Ave to turn right on to Lincoln Way. Under
scenarios where Martin Luther King, Jr. Dr is also closed, we anticipate
significant additional volumes at this intersection. While proposed
signal changes appear to be effective in facilitating traffic through this
intersection, bus operations at this intersection should be evaluated
and any impacts should be addressed with transit priority treatments.

Vehicle speeds are 12 to 15 mph on 19th Ave in the peak period.
SFCTA's Congestion Management Program estimates that bus speeds
were below 10 mph in 2019.

The closure could also impact the 18 46th Ave, depending on the
amount of traffic diverted to local residential streets.

We estimated potential transit impacts from other scenarios as follows:

Concept 2 (Two lane, two-way road) was not evaluated due to the
significant additional cost.

Concept 4 (Weekend closure) would not have impacts during the peak
period when traffic is greatest.

Concept 5 (One way southbound) would impact northbound bus
travel on Sunset and 19th Ave.

Without further transit priority improvements, we expect the most significant transit
impacts and risks under Concept 3 — Full Promenade concept. Potential transit priority
improvements have been identified by the District 4 Mobility Study and ConnectSF
Transit Strategy.

For ConnectSF, both Sunset Blvd and 19th Ave are part of the proposed 5-Minute
network, which is intended to provide fast, frequent, and prioritized transit service.
Achieving the five-minute network requires street improvements such as transit signal
priority and lanes dedicated to buses. On 19th Ave, a pilot of high occupancy vehicle
lanes that would benefit both buses and carpools is under consideration. On Sunset
Blvd, this would likely include a bus only lane and transit priority.

The District 4 Mobility Study evaluated these improvements in the local context. To
supplement transit in this north-south market, the project team paired increased
service on the 28 and 29 with a conceptual peninsula express bus that would serve:
the Richmond, the Sunset, and the Northern Peninsula (Daly City, Colma, and South
San Francisco). The findings of this analysis included:

4.5% increase in transit trips to, from and within D4

2,100 more daily riders on 28/28R 19th Ave
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11,600 more daily riders on 29/29R — Sunset Blvd

Additional benefits include travel time savings and improved reliability

for new and existing riders. We expect that bus speeds would increase
on 19th Ave by 6 to 7 percent and on Sunset Blvd by 7 to 10 percent
with transit priority in this corridor and increased traffic volumes with
the Upper Great Highway closed.

Table 2-6. Summary of Transit Impacts

CONCEPT 1:
Four-Lane Roadway

No impact on existing transit speeds.

CONCEPT 2:
Promenade / Two-Way Roadway

Not evaluated

CONCEPT 3:
Full Promenade /
Complete Vehicle Closure

Potential for reduced speeds of the 29 Sunset, especially if
Martin Luther King, Jr. Dr is also closed. Potential bottleneck
at 36th Ave and Lincoln without more detailed mitigation.
Small potential to increase existing delays on the 28 19th Ave.
Potential impact to the 18 46th Ave.

CONCEPT 4:
Timed Promenade (Weekends Only)

Slower 29 Sunset on weekends.
Potential to exacerbate existing delays on the 28 19th Ave on weekends.
Potential impact to the 18 46th Ave on weekends.

CONCEPT 5:
Promenade / One-Way Roadway

Slower 29 Sunset northbound, exacerbated if
Martin Luther King, Jr. Dr is closed.
Potential to exacerbate existing delays on the 28 19th Ave.

CONCEPT 3, 4, OR 5 WITH
TRANSIT INVESTMENTS

Transit priority on Sunset Blvd and HOV lanes on 19th Ave
do provide modest improvements in transit speeds.

COSTS OF NEEDED IMPROVEMENTS

There are several types of costs associated with this evaluation:

Baseline improvements that are needed regardless of any future
change to the Upper Great Highway

Upper Great Highway improvements

Improvements needed to address the impacts from a closure

Operating costs for all scenarios

Baseline Improvements

Several street improvements that are expected under all concepts:

Lower Great Highway: As noted above, SFMTA implemented traffic
calming improvements to Lower Great Highway in early 2021.

Additional traffic management improvements to support future closure

scenarios are assumed as follows:
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Sloat and Upper Great Highway: This intersection will receive

a redesign as part of the planned South Ocean Beach Climate
Adaptation Project, which includes closure of the Great Highway
extension roadway south of Sloat. SFPUC estimates the cost of
improvements to this intersection, including a new traffic signal and

other changes at around $2,000,000.

The Sloat/Skyline intersection was also identified by the South Ocean

Beach Climate Change Adaptation Project to be updated. SFMTA
is considering multiple options for this intersection, which could

include signalizing the intersection or installing a roundabout. For the
purposes of this project, we assumed that the current stop-controlled

intersection would be replaced by a signalized intersection. This

would also include substantial reconstruction of the intersection. Due
to the complexity of the project, we estimate the cost to upgrade this

intersection around $3,000,000 - $4,000,000.

Capital Costs of Upper Great Highway Improvements
Under each of the concepts, various improvements are needed to the Upper Great
Highway, immediately adjacent streets, and streets on the approach to the Upper Great
Highway. Table 2-7 outlines the improvements needed for each concept. Costs for
direct Upper Great Highway Improvements are comparable across the scenarios with

JULY 2021

the exception of Concept 2 which requires much higher costs to due to the need to

reconstruct the roadway to ensure a safe design.

Table 2-7. Upper Great Highway Improvement Costs (dollar amounts in thousands)

CONCEPT 1: CONCEPT 2: CONCEPT 3: CONCEPT 4: CONCEPT 5:
Four-Lane Promenade / Full Promenade / Timed Promenade /
Roadway Two-Way Roadway Complete Vehicle Promenade One-Way
Closure Roadway
Traffic signals $2,500 $2,500 N/A $2,500 $2,500
replacement*
Traffic signal removal N/A N/A $1,500 N/A N/A
Roadway reconstruction N/A $15,600 N/A N/A N/A
Lincoln & Upper Great
Highway Intersection N/A $2,000 $1,500 N/A $1,500
Improvements
Additional improvements
(i.e. wayfinding signs, N/A $156 $196 $175 $114

changeable message
signs, speed tables)

* SFMTA has a project on hold to design and install these upgrades

For more detail about the baseline and Upper Great Highway improvements cost

estimates, see Appendix C.
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Network Improvements due to Diversions

Based on the analysis, staff expects that there are additional network improvements
beyond the immediate Great Highway area. Some of these additional improvements
are covered by existing projects.

Table 2-8 identifies potential costs for network improvements needed to reduce the
impacts of the potential diversions. These are preliminary, planning level costs that
would need to be updated as specific concepts moved forward. Costs for additional
network improvements for Concept 2 are not included in this table as this scenario was
not estimated due to the high costs needed on improving Upper Great Highway itself.

Table 2-8. Costs for Network Improvements Due to Traffic Diversions

CONCEPT 1: Fﬁ|?PNr:r:e::d2/: CONCEPT 4: Promeg:d:;:OEnFe’ng:

COSTS IN $M Four-Lane Roadway . Timed Promenade y
Complete Vehicle Closure Roadway

Sunset/Sloat or
Sunset/Lake Merced N/A $0.5 - $4.9 $0.5 - $4.9
Lincoln/Upper B B B
Great Highway N/A $0.1 - $0.25 $0.1 - $0.25 $0.1 - $0.25
Lincoln/36th Ave N/A $0 - $0.3*
Lincoln & 41st Ave $0.3 - $2.1 $0.3 - $2.1 $0.3 - $2.1 $0.3 - $2.1
Subtotal of $0.3 - $2.1 $1.7 - $5.7 $1.3 - $5.4 $0.4 - $2.4
improvement costs

*Need for improvement at Lincoln/36th Ave is only needed for the version of Concept 3 that also includes closure of Martin
Luther King, Jr. Dr

Annual Operating and maintenance costs

Operating and maintenance costs are similar across most concepts (Table 2-9). Concept 4

notably has additional operating costs due to the need for SFMTA Parking Control Officers
to provide oversight each weekend. Concepts that are expected to have more bicycle and
pedestrians users require increased gardening, litter removal, restroom cleaning, and park
ranger presence. These costs scale with the estimated number of visitors.
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Table 2-9. Annual Operating and Maintenance Costs

COST DESCRIPTION

CONCEPT 1:
Four-Lane
Roadway

CONCEPT 2:
Promenade /

Two-Lane Two-Way

CONCEPT 3:
Full Promenade /
Complete Vehicle

JULY 2021

CONCEPT 4:
Timed
Promenade /

CONCEPT 5:
Promenade/
One-Way Roadway

Roadway Closure four-lane Roadway
Intersection open/closure N/A N/A N/A $13,000 N/A
PCO oversight N/A N/A N/A $457,600 N/A
Signal maintenance $45,000 $45,000 $10,000 $45,000 $45,000
Roadway maintenance $200,000 $100,000 $20,000 $200,000 $100,000
Structural maintenance $93,000 $93,000 $93,000 $93,000 $93,000
Street sweeping $255,000 $255,000 $255,000 $255,000 $255,000
Sand clearing $230,000 $230,000 $230,000 $230,000 $230,000
Recology garbage $100.000 $100,000 $100.000 $100.000 $100.000
Gardening/litter removal $446,000 $530,000 $656,000 $526,000 $530,000
Median landscaping $29,000 N/A $29,000 $29,000 $29,000
Restrooms/custodial $103,000 $120,000 $145,000 $119,000 $120,000
Security N/A $22,000 $55,000 $21,000 $22,000
SUBTOTAL $1,501,000 $1,495,000 $1,593,000 $2,088,600 $1,524,000

For more detail about the operating and maintenance cost estimates, see Appendix C.

Summary of Costs

These estimates are cumulative of baseline and Great Highway Improvements for

each scenario.

Table 2-10. Summary of Concept Costs

BASELINE AND

NETWORK
IMPROVEMENTS DUE

MAINTENANCE AND

CAPITAL TO DIVERSION OPERATIONS

CONCEPT 1: $$

Four-Lane Roadway $5M $0.3 - $2.1 $1.5M
CONCEPT 2: $$$$ Not explored due to high $1.5M
Promenade / Two-Way Roadway $22.8M baseline & capital costs :
CONCEPT 3: $s

Full Promenade / $5.6M $1.7 - $5.7 $1.6M
Complete Vehicle Closure ’

CONCEPT 4: $$

Timed Promenade (Weekends Only) $5.2M $1.3 - $5.4 $2.1M
CONCEPT 5: $$

Promenade / One-Way Roadway $6.6M $0.4 - $2.4 $1.5M
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Outreach Summary

OUTREACH EVENTS

Town Hall in November 2020

Project staff presented updates on traffic management for the Great Highway and
five roadway configuration options for the long-term future of the Great Highway.
Throughout the event, check points were held to provide the audience with
opportunities to share questions and comments and to engage with poll questions.

There were approximately 500 attendees who participated in this outreach event.

Open House in March 2021

Project staff presented updates on the evaluation of the five concepts that were
introduced at the November 2020 town hall during the first half of the event. The
event also introduced concepts to improve transportation options in the Outer
Sunset and Parkside Neighborhoods which will be summarized in the District 4
Mobility Study Final Report. The updates related to the Great Highway included a
high-level synthesis of the responses from the survey and factors involved in the
evaluation approach. The factors that were considered as part of the evaluation
approach align with City policies and included climate change resiliency, well-being
and health, transit first/sustainable mode choices, equity, Vision Zero, and economic
vitality. Staff also presented the estimated costs associated with each of the concepts.
Throughout the event, check points were held to provide the audience with
opportunities to share questions and comments and engage with poll questions.

There were approximately 190 attendees who participated in this outreach event.

What We Heard
During the outreach events, common comments we received were related to the
following topics:

Impact of closure options on traffic and congestion

Safety considerations for the Upper Great Highway and adjacent
neighborhood streets

Questions about the decision-making process for the future of the
Upper Great Highway

Questions about data collection and methods of the study
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The project team has worked to the provide more detail and insight to the above
comments and questions through the evaluation factors and this report.

Following the November Town Hall, the Transportation Authority opened a public
survey to gain an understanding of community preferences related to the configuration
options for the long-term future of the Great Highway. The survey was distributed
through our website, email, and social media and closed in January 2021. We received

a total of 3,989 responses to the survey with about 95% of respondents described as
residents of San Francisco (Figure 3-1).

Figure 3-1. Respondents to Transportation Authority Survey by Zip Code
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Figure 3-2. Respondents to Transportation Authority Survey by county
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Respondent Priorities

As part of the survey, we asked residents about their priorities for the Upper Great
Highway and the surrounding neighborhood (Figure 3-3). The residents identified a
variety of topics including access, safety, parking and enforcement. After coding their
feedback, we identified the following themes in order of highest to lowest total mentions.
The most common priority shown in the responses was bicycle and pedestrian access,
then community benefit and recreation, vehicle access, bike and pedestrian safety, and
traffic management. Other topics mentioned include the following: Business/economics,
Transit, Parking, Enforcement, Disability Access, and Wayfinding.

Figure 3-3. Respondents’ Priorities for Upper Great Highway and Surrounding Neighborhood

BIKE AND PEDESTRIAN ACCESS
2289

COMMUNITY BENEFIT/RECREATION

VEHICLE ACCESS
201

BIKE AND PEDESTRIAN SAFETY

TRAFFIC MANAGEMENT
677

ROADWAY SAFETY
79

ENVIRONMENT/CLIMATE ADAPTATION

IMPROVEMENTS
133

Note: Many comments were coded as having multiple priorities, while some only mentioned a single priority. The data
above contains some overlap where some comments fall into multiple categories.

Concept preferences

The most cited preferred concepts were Concepts 3 and 1, which represent a full
promenade/vehicle closure and a full return of vehicles, respectively. About 53%

of all respondents cited Concept 3 (full promenade) as their preferred scenario.
Concept 1, returning to a four-lane roadway, was second most cited preference, with
21% of total responses.

About 33% of the total respondents were residents of the Sunset, while 16% were
residents of the Outer Richmond. These two neighborhoods are located nearest to

the Upper Great Highway. About 52% of residents of the Sunset expressed support for
Concept 3 (Full Promenade), while 52% of Outer Richmond residents support Concept 1
(Four-Lane Roadway).
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Table 3-1. Concept Preferences of Survey Respondents

OUTER OTHER
ALL SUNSET
RICHMOND SAN FRANCISCO
RESPONDENTS (94116/94122) (94121) RESIDENTS

CONCEPT 1: 21% 22% 52% 11%
Four-Lane Roadway

CONCEPT 2: o 0 9 9
Promenade / Two-Way Roadway 10% o o H
CONCEPT 3: o 9 9 9
Full Promenade / Complete Vehicle Closure 53% 2% 2% o4
CONCEPT 4: 13% 15% 13% 12%

Timed Promenade (Weekends Only)

The project team focused on analyzing comments and concerns on the top two cited concepts,
Concepts 1 and 3. The primary comments about Concept 1 (Four-Lane roadway) were that:

it is perceived as unsafe,
bicyclists and drivers sharing the roadway is a safety issue, and

it is seen as giving too much room for cars.

For Concept 3 (Full promenade), the main comments were that it:
it is perceived as increasing traffic in the area,
it could increase safety on the Upper Great Highway, and
it could decrease safety on surrounding streets requiring traffic calming.

More details about the survey are available in Appendix D.

PUBLIC PETITIONS
In response to the temporary promenade and planning efforts, the
Transportation Authority and other City partners received several petitions. These petitions
and their known number of signees are listed below. Related efforts were also organized,
including a protest and a rally.

Table 3-2. Great Highway Related Petitions

PETITIONS NUMBER OF SIGNATURES

Open the Great Highway

8,141 (as of 6/9/21)

Open the Upper Great Highway

626 (as of 6/9/21)

Great Highway Park

~4,600 (as of 6/18/21)

Save Kid Safe Great Walkway

318 (as of 6/9/21)
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CORRESPONDENCE FROM THE PUBLIC
Throughout the course of the study, the Transportation Authority received over 1,200
emails. The sentiments of emails we received are summarized in the table below.

Table 3-3. Great Highway Emails Received by Transportation Authority

SENTIMENT NUMBER OF EMAILS RECEIVED
In support of four-lane roadway 120

In support of full promenade 1,047

Other (questions, public records 39

requests, alternative concepts)
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Findings and Recommendations

FINDINGS
The study team finds that partial and full promenade concepts are feasible in the long-
term though each has tradeoffs between benefits, risks and costs.

Concept 3: Full Promenade/Complete Vehicle Closure
This concept has significant benefits of increased climate/change
resiliency, recreation/open space, increased well-being associated
with bicycle/pedestrian activity, and a more connected bicycle/
pedestrian network.

A full promenade also is a significant change that has different

impacts on different groups. Some Sunset residents adjacent to the
Upper Great Highway during the temporary closure to vehicles have
experienced significant impacts in terms of additional traffic on local
streets and speeding. Richmond residents have lost access to this
route to access the Peninsula. SFMTA has made substantial investments
in traffic calming on Outer Sunset streets. Further investment may be
needed based on ongoing monitoring.

From a network perspective, there is sufficient capacity to absorb
the diversion of traffic from the Upper Great Highway, with Sunset
Blvd able to absorb most of the diverted traffic. However, several
intersections would experience increased vehicle delays and
associated conflicts for all other modes.

While costs of mitigations and improvements to the Upper Great
Highway and adjacent areas are comparable to other concepits, this
concept is expected to require the highest level of costs for network
improvements to address the traffic diversion impacts (in the range of
$1.7 - $5.7M). There are also schedule risks associated with delivering
these improvements, due to the conceptual nature of these ideas and
better understanding needed of site conditions at these locations.

Concept 4: Timed Promenade
This concept provides the recreation/open space and bicycle/
pedestrian network benefits of the Full Promenade on a part-time basis
(two days a week in a weekend only promenade).
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While this concept would only be operating on a part-time basis,

it would still require significant improvements to other parts of the
network to address impacts of traffic diversion on the weekends.
These additional network improvements would cost in the range of
$1.3 - $5.4M, close to the range of additional improvements needed
for a Full Promenade. Decision-makers would have to consider if the
part-time benefits justify this potential cost.

A Timed Promenade may be more useful as an interim step prior to a
long-term decision to help alleviate traffic impacts that are expected in
the peak weekday commute periods.

Concept 5: Promenade/One-Way Roadway
With this concept, there are fewer traffic impacts on southern end
of the study area, but existing traffic issues would remain at Chain of
Lakes Drive.

There are some network improvements needed to address impact

of traffic diversion. These improvements would be in the range of
$0.4 - $2.4M, which is lower than the additional network improvement
costs that accompany a Full Promenade or a Timed Promenade.
Additional investment would be required at the intersections on each
end on the Upper Great Highway to facilitate the travel of southbound
vehicles on the current northbound lanes.

Prior to intersection alignment needed on the two ends, a one-way
southbound concept could be operable on the west side of roadway
where the southbound lanes currently operate. In the long-term, the
traffic should eventually be transferred to the existing northbound lanes
to the east to support the strategy of managed retreat of infrastructure
from the coast as outlined in the Ocean Beach Master Plan.

Our analysis focused on the activity and traffic levels consistent with pre-pandemic
levels. We believe this does a good job of representing the next several years

given relative stable traffic volumes in the Outer Sunset over time. However, the
timing of the return to these levels is uncertain given changing population,
employment, transit provision and telecommuting dynamics. One thing to note is that
Transportation Authority post-coviD scenario testing work indicates that even the most
dramatic changes to these factors is not likely to impact traffic volumes much on the
west side of town.
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RECOMMENDATIONS
Considering the tradeoffs in our evaluation findings, staff recommends that a full
promenade (Concept 3) or Promenade/One-Way Roadway (Concept 5) be pursued in
the long-term, assuming availability of funding to implement associated traffic, transit
and safety mitigations and needed network improvements. We do not recommend
atimed promenade for the long term because it has nearly all of the costs of the full
promenade but only a portion of the potential benefits.

Through this evaluation, the project team has outlined the overall benefits and costs of
each of these concepts and a number of improvement ideas that can be considered as
short- and long-term decisions are made by RPD, SFMTA, and the Board of Supervisors.

Monitoring

Any closure will require both monitoring and further improvements. If the Upper Great
Highway remains closed as part of a pilot, we recommend monitoring several metrics
to help shape ongoing improvements and inform long-term decision-making:

Safety: Collision incidents and trends on streets associated with the
project Upper Great Highway, Lower Great Highway/La Playa, and
other adjacent streets.

Traffic: Volumes, delays, and vehicle queues issues at key
intersections and corridors where Upper Great Highway traffic is
expected to be diverted.

Transit: Performance of 29 Sunset, 28 19th Avenue and 18 46th
Avenue bus lines.

Parking: availability of parking for local and visitor use, and need for
time limit or price management.

We recommend identifying clear metrics and thresholds of performance to
determine if an interim closure is working or not and, if needed, that a pilot be re-
evaluated/re-designed as necessary in a timely way. Potential metrics would include:
crash/collision data, chronic increased traffic queueing (considering total person-
trips and not just vehicle trips for a given corridor, e.g. where HOV or bus priority
measures are in place), and transit travel time increases/delays on the Muni 28 and 29
lines, as well as public feedback.

Other issues

There is a separate effort by the city considering whether Martin Luther King, Jr. Drive
in Golden Gate Park should be closed to vehicles in the long-term. We expect this area,
especially at Chain of Lakes, to be impacted by traffic diversions from the Upper Great
Highway. The ideas for additional network improvements needed for potential Great
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Highway promenade/vehicle closure scenarios should be considered in tandem with
long-term decision-making for Martin Luther King, Jr Drive.

In addition, over the next few years, the 19th Avenue Combined City project will

be underway. This is a long-overdue investment to replace the aging roadway
infrastructure on Highway 1/ 19th Avenue and will include ongoing construction
through February 2023. While the project team expects most traffic to divert to other
routes, the small addition of traffic in combination with the reduction of lanes during
construction may cause further congestion and delay at key intersections on this
corridor. The construction team is monitoring traffic impacts of the project. If traffic
increases or changes in tandem with an Upper Great Highway pilot, this may call for
adjustments to signal timing/phasing and lane configuration.

NEXT STEPS
SFMTA and RPD will be considering the concepts, network improvement ideas, and
findings in this report and are developing an outreach process to gather more public
input for near-term design options for the Upper Great Highway. This effort began with
a joint hearing of the RPD Commission and SFMTA Board of Directors on June 10, 2021.
They will be conducting further analysis and collecting more community feedback to
prepare to propose a near-term recommendation by fall 2021.

Any near-term or long-term action on the Upper Great Highway would need to be
approved by the Board of Supervisors before it can be implemented.
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The project team examined the number of collision reports near the Upper Great
Highway and District 4 overall during the pandemic and in the years prior (January 2016
to December 2020). The source of this data is Transbase, the collision database managed
by the Department of Public Health that consolidates police and hospital records. These
represent any reported collision between any modes whether it be between two vehicles,
vehicles/pedestrians, vehicles/bicyclists, or bicyclists/pedestrians.

Great Highway Pre-COVID Collision Data (January 2016 - February 2020)

Table A-1. Collisions on Upper Great Highway , Lower Great Highway, and La Playa
(January 2016 - February 2020)

MONTHLY
JAN FEB MAR APR MAY JUN JUuL AUG SEP oCT NOV DEC TOTAL AVERAGE
2016 1 1 2 2 3 1 2 1 13 1.1
2017 1 1 1 1 1 6 0.5
2018 1 1 2 0.5
2019 2 1 1 1 7 0.6
2020 1 1 2 1.0
Total 34
Table A-2. Collisions by Pedestrian Involvement
COLLISIONS
Crossing in Crosswalk at Intersection 3
Crossing Not in Crosswalk 1
In Road, Including Shoulder 3
No Pedestrian Involved 27
Total 34
Most incidents did not involve pedestrians.
Great Highway COVID Data (March - December 2020)
Table A-3. Collisions on Upper Great Highway , Lower Great Highway, and La Playa
(March 2020 - December 2020)
MONTHLY
MAR APR MAY JUNE JUuL AUG SEP OCT NOV DEC TOTAL AVERAGE
2020 2 1 1 1 5 0.5

During the pandemic, collision data shows similar rates of incidents on Upper and
Lower Great Highway + La Playa as prior to the pandemic (about 1 every other month).

Even when excluding the early months of the pandemic when there was less traffic, the
monthly average was still 0.5 from July - December.
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Table A-4. covip Collisions by Pedestrian Involvement

COLLISIONS
Crossing Not in Crosswalk 1
In Road, Including Shoulder 1
No Pedestrian Involved 3
Total 5

Similar to pre-covib, most incidents did not involve pedestrians.

Other District 4 Streets Pre-COVID Collision Data
(January 2016 - February 2020)

Table A-5. Collisions on all other D4 streets
(excludes Upper and Lower Great Highway & La Playa)

MONTHLY
JAN FEB MAR APR MAY JUN JUL AUG SEP oCT NOV DEC TOTAL AVERAGE
2016 10 12 11 9 8 6 5 7 14 18 11 18 129 10.8
2017 8 15 13 10 12 11 11 7 9 14 7 13 130 10.8
2018 11 13 12 8 11 10 9 10 16 14 14 135 11.3
2019 15 8 13 16 12 13 4 7 10 16 9 7 130 10.8
2020 5 11 16 8.0
Total 540
Other District 4 Streets COVID Data (March - December 2020)
Table A-6. Collisions on all other D4 streets
(excludes Upper and Lower Great Highway & La Playa)
MONTHLY
MAR APR MAY JUNE JUL AUG SEP OoCT NOV DEC TOTAL AVERAGE
2020 7 3 4 4 7 6 5 11 6 14 67 6.7

Elsewhere in the district, rates of collisions were lower than the monthly averages of

recent years at 6.7 collisions per month. This could be attributed to a number of factors

such as a decrease in traffic due to the pandemic or the presence of Slow Streets.

When excluding the early months of the pandemic when there was less traffic, the
monthly collision average from July - December was still lower than past averages at
8.2 collisions per month.
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The project team conducted a microsimulation traffic analysis of the study area using
Transmodeler. Each simulation included 10 model runs to account for normal variation
in traffic levels and behaviors.

Complete data for three metrics is provided in this appendix:

Average delay per intersection (Table B-1) — these results include
results from a Highway Capacity Model (HCM) approach that does not
consider the interaction between intersections and the Transmodeler
(TSM) Simulation.

TSM Simulation delay estimates for each intersection approach
(Table B-2). Not all intersections have every approach, so some cells
are hatched out in the tables that follow.

Average longest queue by intersection approach (Table B-3). For
available approaches, this shows the average of the longest queue
across the 10 simulations runs. The longest queue is applied because
intersections sometimes have multiple lanes.

Data are provided for eight distinct model runs:

Existing Conditions — Great Highway Extension Open — this was used
to validate the model.

Baseline — Great Highway Extension Closed. All other scenarios are
compared to this baseline for analysis purposes.

Concept 3 — Upper Great Highway Full Closure.

Concept 3 — Variant 1 — Full Closure + More Traffic Diverted to Sunset.
For this scenario, 95 percent of the traffic that was diverted to local
streets under Concept 3 was reassigned to the Sunset to evaluate any
additional impact on Sunset Blvd.

Concept 3 — Variant 2 — Full Closure + MLK Jr. Dr also Closed. For this
scenario, MLK Jr. Dr was closed from Sunset Blvd to Lincoln Way.

Concept 3 with Improvements — Upper Great Highway Closed.
Improvements in this scenario included

Signalizing intersections at Lincoln Way and Chain of Lakes, MLK Jr.
Dr and Chain of Lakes, and MLK Jr. Dr and Sunset Blvd

Restricting left turns from Lincoln Way to Chain of Lakes or 41st Ave.

Consolidating the intersection at Lake Merced Blvd and Skyline Blvd
and adding an additional turn lane
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Concept 3 — Variant 2, with Improvements — Full Closure + MLK Jr. Dr
also closed. Improvements in this scenario included:

Signalizing intersections at Lincoln Way and Chain of Lakes

Increasing signal time at 36th Ave and Lincoln and striping an
additional left turn lane

Consolidating the intersection at Lake Merced Blvd and Skyline Blvd
and adding an additional turn lane

Concept 5 — One Way Closure

For all scenarios, traffic volumes were derived from SF-CHAMP highway assignments that
redistributed vehicles to the network based on removals of network links, specifically
the Great Highway Extension (for baseline), the Upper Great Highway (for most
Concept 3 scenarios), MLK Jr. Dr (for the Concept 3 variants that also remove MLK Jr.
Dr), and just the northbound direction of the Upper Great Highway (for Concept 5)
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Table B-1. Level of Service Results — Intersection Level

JULY 2021

EXISTING CONDITION BASELINE CONCEPT 3 CONCEPT 3 - VARIANT 1 | CONCEPT 3 - VARIANT 2 CONCEPT 3 CONCEPT 3 - VARIANT 2 CONCEPT 5
. . . . . Py o " I
CORRIDOR @ INTERSECTION sreat ngig':ae)l; Extension sreat nggl‘zg: xiension Uppe;u?lr(e:?:sll::rgehway MoreF::L::f:zs:;‘;unset ME;"J:: I[‘)’rs:::?)sed UpperI(I:Ir:;cl,-l\ilgEth:yN(.:rks)sed Full CI(I)::II:EI:ON‘I,LE(Tr.E [I)“r.lt-:lsosed I T (OO
OVERALL INTERSECTION LOS
HCM TSM SIMULATION HCM TSM SIMULATION HCM TSM SIMULATION HCM TSM SIMULATION HCM TSM SIMULATION HCM TSM SIMULATION HCM TSM SIMULATION HCM TSM SIMULATION
LOS DELAY LOS DELAY LOS DELAY LOS DELAY LOS DELAY LOS DELAY LOS DELAY LOS DELAY LOS DELAY LOS DELAY LOS DELAY LOS DELAY LOS DELAY LOS DELAY LOS DELAY LOS DELAY
Lincoln @ ) ’
Upper Great Highway Signalized B 15.3 B 13.1 B 14.8 B 12.6 B 131 A 95
Lincoln @ MLK AWSC A 9.6 B 12.1 A 9.3 B 11.8 A 9.5 B 10.9 A 9.6 B 11.5 B 12.4 B 14.2 B 12.5 C 18.4 A 9.6 B 13.7 A 9.5 B 11.3
Sloat @ Upper . .
Great Highway Signalized D 38.4 C 24.8
Sloat @ Skyline AWSC* * B 12.9 C 225 C 21.5 B 18.7 C 20.4 B 11.9 C 29.0 B 12.3 C 20.4 B 11.9 C 20.6 B 13.9 B 14.9 B 15.9 C 21.0 B 16.7
Sloat @ 36th TWSC A 0.3 A 0.3 A 0.2 A 0.2 A 0.2 A 0.2 A 0.2 A 0.2
Sunset NB Entrance
Sloat @ 37th
Sunset SB Exit TWSC A 2.7 A 3.0 A 6.6 A 55 A 5.5 A 9.1 A 3.3 B 12.4
Partial
Yorba @ 37th A 2.5 A 2.6 A 2.6 A 2.6 A 2.6 A 2.6 A 2.6 A 2.5
AWSC
Yorba @ Sunset Signalized A 71 A 5.7 A 7.3 A 6.2 A 8.5 A 8.0 A 9.1 D 41.0* A 8.5 A 7.8 A 8.5 A 8.1 A 9.1 A 9.1 A 7.7 A 7.8
Partial
Yorba @ 36th A 6.0 A 6.2 A 7.2 A 6.8 A 71 A 6.6 A 7.2 A 6.9
AWSC
Skyline @ .
Great Highway Extension AWSC ¢ 180
Skyline @ . . n
Lake Merced (South) Signalized C 29.3 C 225 D 38.4 D 35.8
MLK @ Chain of Lakes AWSC C 24.7 D 47.7 C 44.4
Lincoln @ 41st AWSC B 123 C 220 | B 122 | D 417 | C 240
Chain of Lakes
Lincoln @ 37th Signalized A 6.8 A 5.9 A 7.2 A 6.2 A 10.0 A 6.0 C 20.1 A 5.8 C 27.4 A 6.2 B 13.9 A 5.9 C 20.1 B 11.5 A 6.7 A 5.2
Lincoln @ 36th Signalized A 73 A 4.3 A 7.9 A 4.7 A 9.9
MLK @ Sunset AWSC B 111 C 19.4 B 11.4 C 17.1 C 18.7
MLK @ Crossover/19th Signalized B 18.6 C 29.2 B 19.4 D 45.5% C 20.4
Lincoln @ 19th Signalized D 40.9 B 18.0 D 43.0 B 19.2 D 45.9 C 27.5 D 45.9 C 26.5 D 47.0 C 25.9 D 47.0 C 27.8 D 45.9 C 25.8 D 43.5 C 27.0
Sloat @ 19th Signalized D 44.0 D 44.4 D 45.4 D 53.0 D 46.2 D 53.9 D 46.2 D 49.9 D 46.2 D 53.4 D 46.2 E 56.6 D 46.2 E 57.0 D 458 D 50.4

Delay reported in seconds/vehicle
All TransModeler LOS results are an average of 10 unique simulation runs

San Francisco County Transportation Authority

*  TransModeler LOS results impacted by intersection queue spillback
** Sloat @ Skyline is signalized in No Project and All Alternatives Analyses
*** Skyline @ Great Highway Ext is TWSC in No Project and All Alternatives Analyses

N

Insufficient volume for accurate analysis in Existing Condition and No Project
AN V/C exceed 1.0 on all approaches in HCM Analysis
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Table B-2. Delay Estimate by Intersection Approach

J

ULY 2021

EXISTING CONDITION BASELINE CONCEPT 3 CONCEPT 3 - VARIANT 1 | CONCEPT 3 - VARIANT 2 CONCEPT 3 CONCEPT 3 - VARIANT 2 CONCEPT 5
CORRIDOR @ INTERSECTION Great Highway Extension Great Highway Extension Upper Great Highway Full Closure + Full Closure + + IMPROVEMENTS + IMPROVEMENTS O W Gleeie
TSM LOS BY MOVEMENT Open Closed Full Closure More Traffic on Sunset MLK Jr. Dr Closed Upper Great Highway Closed | Full Closure + MLK Jr. Dr Closed Y
EB NB SB WB EB NB SB WB EB NB SB wB EB NB SB wB EB NB SB WB EB NB SB WB EB NB SB WB EB NB SB WB
Lincoln @ ) .
B 126 |B 12,6 |B 16.2 B 119 |B 121 |B 165 A 89 |B 116
Upper Great Highway Signalized
Lincoln @ MLK AWSC 105 |[A 87 |A 94 |C 179 |B 106 |[A 87 |A 92 |C 180 |A 9 |A 88 |A 91 |C 176 |A 95 |B 107 |A 92 |C 179 |B 128 |B 144 |C 17 |C 160 |A 95 |A 88 |B 12 |C 246 |C 150 |C 169 C 244 |A 96 |A 92 |A 91 |C 180
Sloat @ Upper ) )
50.4 |[C 264 |C 245 |B 186
Great Highway Signalized
Sloat @ Skyline AWSC* * 177 |C 184 D 339 (Cc 273 |A 83 C 312 |C 249 |A 19 C 309 |c 303 |A 14 c 309 (|c 25 |A 19 ¢ 307 |D 384 |A 96 B 168 [C 213 |A 6.0 D 357 (|C 275 |A 37 Cc 306
Sloat @ 36th
A 89 A 82 A 79 A 78 A 78 A 80 A 79 A 82
Sunset NB Entrance Twse
Sloat@37th. TWSC A 95 |B 133 C 192 |B 114 B 109 B 124 PN B 10.8 D 279 |B 109 F 99.7 [EREVE] B 10.7
Sunset SB Exit
Yorba @ 37th Fr\'/\r/ts'gl 68 |A 71 |A 67 A 70 |A 72 |A 71 A 70 |[A 71 |A 66 A 67 |A 67 |A 67 A 66 |A 72 |A 71 A 68 |[A 72 |A 66 A 63 |A 72 |A 71 A 68 |[A 69 |A 69
Yorba @ Sunset Signalized 194 |[A 59 |A 38 |C 213 |B 179 |[A 68 |A 41 |C 238 |C 231 |A 94 |A 56 |C 255 |C 246 |B 149 Manld | C 261 |C 234 |A 91 [C 259 |A 54 |C 260 |B 111 |A 62 |C 256 |C 224 |A 97 |A 56 |C 247 B 19 |A 96 |C 244 |A 42
Yorba @ 36th ZE:/\:EZI A 98 |A 72 |A 70 A 97 |A 65 |A 69 B 108 |A 57 |A 83 B 102 |[A 66 |A 78 B 106 |[A 58 |A 76 B 107 |[A 64 |A 77 A 100 |[A 59 |A 81 B 104 |[A 63 |A 79
Skyline @
. . AWSC* ** X F 1355 F 329.7 C 148 |C 216 C 165 |C 25.0 C 155 |C 222 C 16 |C 242 C 155 |C 247 C 157 |C 24.2 c 178 |C 181
Great Highway Extension
Skyline @ ) )
| N
Lake Merced (South) Signalized
MLK @ Chain of Lakes AWSC 145 |B 11.6 [EEXE D 289 |C 180 |B 127
me.oln@4lst AWSC 16,1 |B 117 |D 256 [C 201 |C 165 |B 122 2461 F 448.7
Chain of Lakes
Lincoln @ 37th Signalized 8.2 A 43 [A 83
Lincoln @ 36th Signalized 09 |A 65 A 57 [A 10 |A 65
MLK @ Sunset AWSC 112 |C 1538 D 284 (B 115 |C 156
MLK @ Crossover/19th Signalized 542 |A 24 |D 365 [IAULYE D 488 (A 24 259.6 F 272.8
Lincoln @ 19th Signalized 294 |C 200 |A 64 |C 325|C 291 |C 228
Sloat @ 19th Signalized LEEN ¢ 306 |C 280 [D 459 [Ma¥LyAN c 319 163.7 Kollcr ¥} 140.3 Kellcr ) 0N ¢ 322 |C 317 |D 462 [MAREREN C 321 [C 306 |D 465 C 295 |D 464

Delay reported in seconds/vehicle
All TransModeler LOS results are an average of 10 unique simulation runs

San Francisco County Transportation Authority

** Sloat @ Skyline is signalized in No Project and All Alternatives Analyses
*** Skyline @ Great Highway Ext is TWSC in No Project and All Alternatives Analyses

A Insufficient volume for accurate analysis in Existing Condition and No Project
AN V/C exceed 1.0 on all approaches in HCM Analysis
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Table B-3. Queues by Intersection Approach

JULY 2021

EXISTING CONDITION B.ASELINE ) CONCEP'I:3 CONCEPT 3 - VARIANT 1 CONCEPT 3 - VARIANT 2 CONCEPT 3 CONCEPT 3 - VARIANT 2 + CONCEPT 5

CORRIDOR @ e e S Great Highway Extension Upper Great Highway Full Closure + Full Closure + + IMPROVEMENTS IMPROVEMENTS One Wav Closure
INTERSECTION v P Closed Full Closure More Traffic on Sunset MLK Jr. Dr Closed Upper Great Highway Closed Full Closure + MLK Jr. Dr Closed Y
QUEUE LENGTHS AVG. QUEUE (LONGEST SPILLBACK) (FT) | AVG. QUEUE (LONGEST SPILLBACK) (FT) | AVG.QUEUE (LONGEST SPILLBACK) (FT) | AVG.QUEUE (LONGEST SPILLBACK) (FT) | AVG.QUEUE (LONGEST SPILLBACK) (FT) | AVG.QUEUE (LONGEST SPILLBACK) (FT) | AVG.QUEUE (LONGEST SPILLBACK) (FT) | AVG.QUEUE (LONGEST SPILLBACK) (FT)

EB NB SB WB EB NB SB WB EB NB SB WB EB NB SB WB EB NB SB WB EB NB SB WB EB NB SB wB EB NB SB WB
Lincoln @
Upper Great Highway 23.1 36.8 19.7 22.6 35.3 17.2
Lincoln @ MLK 15.1 5.4 5.8 8.4 14.6 7.1 6.2 7.6 8.4 12.2 3.9 5.3 15.0 10.2 4.6 6.2 38.7 36.1 8.8 50.1 44.3 42.2 15 8 10 23 11 13 4 7
Sloat @ Upper
Great Highway 12.5 35.6 75.8 19.2
Sloat @ Skyline 23.6 | 207.2 60.0 49.4 59.7 45.8 40.8 10.5 46.0 44.3 7.0 42.6 41.9 10.1 43.4 36.1 44.3 50.8 49 45 21 51 27 43
Sloat @ 36th
Sunset NB Entrance 2.2 2.0 1.7 1.8 1.7 2.0 2 3
Sloat @ 37th . 13.9 19.0 27.2 15.1 1113 | 124 79.7 17.6 86.0 15 184.1 | 16.5 41 15 287 14
Sunset SB Exit
Yorba @ 37th 0.5 2.3 0.6 0.6 2.3 0.6 0.5 1.7 0.5 0.6 1.7 0.4 0.4 1.8 0.4 0.5 1.5 0.7 0 2 0] 0 2 0
Yorba @ Sunset 2.4 22.5 14.8 241 1.8 26.1 16.0 23.3 2.8 45.4 255 31.2 3 56.3 | 654.3 | 26.7 2.7 33.3 24.7 27.6 3.1 44.4 29.3 25.1 4 53 27 34 3 40 17 27
Yorba @ 36th 8.4 0.1 0.4 7.7 0.2 0.2 8.8 0.1 0.0 8.2 0.1 0.3 10.2 0.1 0.3 8.6 0.1 0.4 10 0 0 10 0 0
Skyline @
Great Highway Extension 32 534.2 [
Skyline @

899.8 | 14.8 | 136.3 1552.6| 5.3 148.7 1059.1 | 15.4 | 145.7 136.3 | 53.4 | 116.6 152 43 152
Lake Merced (South)
MLK @ Chain of Lakes 8.7 13.9 |1081.9 | 103.2 | 13.0 19.0 |1123.2 | 206.7 |[1130.6 | 152.6 |1200.8 [1326.2 |1372.3 | 112.6 |1202.7 |1346.4 289 53 184 68 9 149 1136 | 1273
Lincoln @ 41st
Chain of Lakes 21.7 8.5 133.1 | 375 25.0 9.8 143.6 | 40.1 30.6 17.7 236 559.6 | 94.9 13.5 | 2949 |1082.2 (1492.6| 9.2 730.3 | 15174 | 37.2 71.1 49.2 82 34 127 29 19 154 568
Lincoln @ 37th 18.5 18.7 20.5 29.4 25.7 28.6 27.3 2141 | 401 553.2 | 44.8 33.0 128 23 17 26
Lincoln @ 36th 3.0 6.5 15.4 2.8 9.3 16.1 1.9 22.3 18.4 2 303.4 426.1 2.7 620.6 2276.4| 49 54.0 40.3 5 38 18 3 23 13
MLK @ Sunset 11.9 20.7 88.6 11.9 21.2 67.1 28.8 | 746.9 7994 | 124 | 684.3 1028.8 25 77 31 14 677 377
MLK @ Crossover/19th 64.7 219 | 1104 | 98.1 52.2 21.8 | 1915 | 197.3 57.3 241 | 4372 | 128.1 | 58.8 24.2 423 126.3 | 248.2 | 245 496 145 40.0 26.4 | 573.8 | 165.3 107 23 405 165 68 26 495 124
Lincoln @ 19th 78.2 | 1148 | 68.3 | 109.8 | 82.4 | 143.6 77.1 1111 | 80.3 | 196.1 | 1173 | 256.2 | 73.6 | 163.1 | 125.2 | 253.4 | 60.7 | 1845 | 1471 | 2435 | 83.6 | 265.2 | 158.8 | 1875 89 187 94 195 84 214 127 220
Sloat @ 19th 383.0 | 148.8 | 213.9 | 93.9 | 518.0 | 165.2 | 250.1 | 104.5 | 579.4 179 250.8 | 98.5 | 504.9 | 1711 242 103.7 | 551.2 | 161.3 | 236.6 | 102.9 | 582.6 | 161.1 | 238.3 | 105.0 582 168 266 101 487 175 239 99
A Insufficient volume for accurate analysis in Existing Condition and No Project

San Francisco County Transportation Authority PAGE B-6
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This appendix provides more detail on the estimated order of magnitude costs for
capital costs and operating/maintenance costs of each concept being considered in
the Great Highway Evaluation. The capital costs covered in this appendix are related to
baseline improvements that are needed regardless of any future change to the Upper
Great Highway and Upper Great Highway improvements needed on the roadway itself,
immediately adjacent streets and streets on the approach to the Upper Great Highway.

Cost assumptions

To compare costs across alternative concepts, staff first identified the necessary capital
investments that each would necessitate. As the purpose of this cost assessment is to
estimate order of magnitude costs for the purposes of comparisons across alternatives,
such capital improvements were identified at a fairly high level.

Capital costs
Traffic signal replacements
Roadway reconstruction (Concept 2 only)
Intersection upgrade at Sloat & Upper Great Highway
Intersection change at Lincoln & Upper Great Highway
Traffic Management tools (traffic diverters, delineators, safe hit posts,

speed tables, speed cushions, stop signs etc.)

These capital improvements, such as new traffic signals, would require maintenance

over time, as would existing elements of the Great Highway, such as the road surface. In
addition, due to the location and unique nature of the Great Highway, there are particular
operational costs that likely vary across concepts. Italicized costs with an asterisk (*) are
required costs whose amounts do not vary for each of the concepts. They are included

in each of the concept cost tables to show that they are actual costs, but they are colored
with a gray background to show that they are static across concepts.

Operating & maintenance costs

Signal maintenance Trash removal*

Roadway maintenance Gardening & litter clean-up
Structural maintenance* Median landscaping

Street sweeping* Restroom maintenance
Sand clearing* Security

San Francisco County Transportation Authority PAGE C-2
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Profiles of Concepts

In order to itemize and compare costs across concepts for the Great Highway, these
capital and maintenance costs are profiled below in snapshots. An infographic
accompanies each concept to showcase the differences in a cross-section, and a
summary of highlights the distinguishing costs of each.

Concept 1: Four-Lane Roadway

This concept returns the Upper Great Highway to its pre-covip-19 state in 2019, when all
lanes of the highway were open to vehicular traffic. There are no additional operational
costs as found in other concepts. The significant capital costs are the planned
replacement of 8 traffic signals from Vicente to Lincoln, and an intersection upgrade

at Sloat/Upper Great Highway as part of the South Ocean Beach Climate Adaptation
Project. The maintenance costs of Concept 1 reflect conditions prior to covip-19.

ITEM DESCRIPTION COST
CAPITAL (ONE TIME)
Traffic signal replacements 8 deteriorating signals replaced with new signals along Upper Great Highway from Vicente to Lincoln $2.5M
Isqgf/elf;?:r l:apri;id:ig@f\way Signal upgrade and civil work at Sloat/ Upper Great Highway previously planned for all lanes open to vehicular traffic $2M
ILT;?:reCC%trZ)ant T_:Zr?vgvzy@uncom/ Not necessary for this concept — uses not changing N/A
Roadway reconstruction Not necessary for this concept — uses not changing N/A
2021 Traffic Calming Strategy 2021 package approved for installation: 24 speed cushions, 1 speed table, 12 stop signs, 6 changeable message signs $0.5M
TOTAL CAPITAL $5M
OPERATING AND MAINTENANCE (ANNUALIZED)
Roadway maintenance K o e s n ol s 2 ey et $200k
Signal maintenance Estimated annual signal maintenance cost x 9 signals $45k
Structural maintenance Assorted task orders to maintain parks infrastructure $93k
Street sweeping Nightly cost to street sweep this length of Great Highway x 260 weeknights a year $255k
Sand clearing Recommended annual cost projection for DPW to remove sand from street and promenade through BSSR unit $230k
Median landscaping DPW estimated annual cost cutting back ice plant $29k
Restrooms/custodial 2019 costs to Rec & Parks to maintain restrooms by Upper Great Highway $103k
Recology trash removal Regular collection of trash bins by Recology $100k
Gardening/litter removal 2019 collection of additional litter beyond regular garbage collection by Rec & Parks plus gardening, in staffing time $446k
Security No need for park rangers N/A
TOTAL OPERATING AND MAINTENANCE (annualized) $1.5M

San Francisco County Transportation Authority PAGE C-3
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Concept 2: Promenade / Two-Way Roadway

B
-lﬁ

This concept reflects the most drastic transformation of the roadway, requiring significant

civil engineering work across the full extent of the Upper Great Highway. That roadway
reconstruction as estimated adds millions in capital costs — making Concept 2 the most
expensive. The gateway intersections at Lincoln and at Sloat will also need to change, and
traffic signals will need to be replaced. Though the annual roadway repair costs should
be reduced as only half the lanes will be used by vehicles (and landscaping costs will

be eliminated with the removal of the median), there are likely increases in the costs of
restroom maintenance, litter removal, and security due to increased recreational use.

ITEM DESCRIPTION COST

CAPITAL (ONE-TIME)

Traffic signal replacements 8 deteriorating signals replaced with new signals along Upper Great Highway from Vincente to Lincoln $2.5M

Intersection upgrade @ . o . »

Sloat/Upper Great Highway Signal upgrade, with signals aligned to new lane uses, and civil work $2M

Intersection change @ Lincoln/ . . ) .

Upper Great Highway Civil changes to curb and bike/ped path accommodation $2M

Roadway reconstruction Civil engineering work to widen roadwa‘y,l reduce median, reconstruct $15.6M
curbs to create new travel lanes and divider

2021 Traffic Calming Strategy 2021 package approved for installation: 24 speed cushions, 1 speed $0.5M
table, 12 stop signs, 6 changeable message signs

Additional Traffic 5 Guidance signs, 2 Changeable Messages Signs, 6 speed humps/ $0.156M

Mitigation Measures tables, 2 turn restrictions, 2 Painted Safety Zones ’
TOTAL CAPITAL $22.8M

OPERATING AND MAINTENANCE (ANNUALIZED)

Roadway maintenance Or'de'r of magm_tude estimate for 15—bl.ock length of roadwgy maintenance — involving $100k
grinding & paving and necessary repairs — on annual basis for 1 roadway segment

Signal maintenance Estimated annual signal maintenance cost x 9 signals $45k

Structural maintenance Assorted task orders to maintain parks infrastructure $93k

Street sweeping Nightly cost to street sweep this length of Great Highway x 260 weeknights a year $255k

. Recommended annual cost projection for DPW to remove sand

Sand clearing from street and promenade through BSSR unit $230k

Median landscaping No longer median to maintain N/A

Restrooms/custodial Projected costs to Rec & Parks to maintain restrooms $120k

Recology trash removal Regular collection of trash bins by Recology $100k

) . Projected costs of additional litter removal beyond regular garbage

Gardening/litter removal collection by Rec & Parks staff plus gardening $530k

Security Park Ranger presence, between 2019 and 2020 levels $22k
TOTAL OPERATING AND MAINTENANCE (annualized) $1.5M
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Concept 3: Full Promenade

This concept represents a condition where all lanes allow bicyclists and pedestrians

full access to all lanes of the roadway in a car-free environment. Capital costs include
civil work at both the intersections at Sloat and Lincoln, which would probably still
require traffic signals. The seven traffic signals between these intersections could be

removed, however, which represents a one-time cost but is less than full replacement

and reduces the ongoing maintenance costs. Concept 3 also nearly eliminates the

need for near-term roadway repair due to the absence of vehicles. The Full Promenade

is expected would lead to the highest volumes of bicycle and pedestrian use, and this

would result in higher security, litter, and restroom operational costs.

ITEM DESCRIPTION COST

CAPITAL (ONE-TIME)

Traffic signal removal One-time removal of 7 Upper Great Highway signals between Lincoln & Sloat $1.5M

Intersection upgrade @ . S

Sloat/Upper Great Highway Civil changes and potential signal replacement $1.9M

Intersection change @Lincoln/ Lo

Upper Great Highway Civil improvements $1.5M

Roadway reconstruction Not necessary for this concept — roadway not changing N/A

) . 2021 package approved for installation: 24 speed cushions, 1 speed

2021 Traffic Calming Strategy table, 12 stop signs, 6 changeable message signs $0.5M

Additional Traffic 7 Guidance signs, 4 Changeable Messages Signs, 6 speed humps/ $0.196M

Mitigation Measures tables, 5 turn restrictions, 5 Painted Safety Zones ’
TOTAL CAPITAL $5.6M

OPERATING AND MAINTENANCE (ANNUALIZED)

Roadway maintenance Estimated annual cost for occasional roadway paving

y and graffiti abatement on roadway signage $20k

Signal maintenance Estimated annual signal maintenance cost x 2 signals $10k

Structural maintenance Assorted task orders to maintain parks infrastructure $93k

Street sweeping Nightly cost to street sweep this length of Great Highway x 260 weeknights a year $255Kk

) Recommended annual cost projection for DPW to remove sand
Sand clearing from street and promenade through BSSR unit $230k
Median landscaping DPW estimated annual cost cutting back ice plant $29k
. Projected annual costs to Rec & Parks to maintain restrooms
Restrooms/custodial based on 2020 staffing figures during full promenade $145k
Recology trash removal Regular collection of trash bins by Recology $100k
) . Costs of litter removal beyond regular garbage collection by Rec

Gardening/litter removal & Parks staff plus gardening based on 2020 needs $656k

Security Park Ranger presence based on 2020 needs $55k
TOTAL OPERATING AND MAINTENANCE (annualized) $1.6M

San Francisco County Transportation Authority
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Concept 4: Timed Promenade

Concept 4 proposes a car-free promenade on weekends, and four-lane roadway for

vehicles on weekdays. It will still require the previously planned replacement of eight
deteriorating traffic signals with new signals, and scoped changes to the Sloat/Upper
Great Highway intersection. The maintenance costs are significant, reflecting the need
to repair and maintain the entire roadway for vehicle use. The existence of a promenade
on weekends will increase recreational activity and therefore increase costs of restroom
maintenance, litter removal, and security. Concept 4 has the added staffing costs related
to opening and closing the roadway every weekend, as well as enlisting Parking Control
Officers (PCOs) to help manage/guide traffic for the initial launch of this scenario.

ITEM DESCRIPTION COST
CAPITAL (ONE-TIME)
Traffic signal replacements 8 deteriorating signals replaced with new signals along Upper Great Highway from Vincente to Lincoln $2.5M
E];Zr:fgtrigzt L;:g;a;iaey@swat/ Signal upgrade and civil work at Sloat/Upper Great Highway previously planned for all lanes open to vehicular traffic $2M
Eé‘z)r:fgrizgtmzzieay@uncom/ Not necessary for this concept — all lanes still used for vehicles N/A
Roadway reconstruction Not necessary for this concept — roadway not changing N/A
2021 Traffic Calming Strategy 2021 package approved for installation: 24 speed cushions, 1 speed table, 12 stop signs, 6 changeable message signs $0.5M
Additional Traffic Mitigation Measures 7 Guidance signs, 4 Changeable Messages Signs, 6 speed humps/tables, 3 turn restrictions, 3 Painted Safety Zones $0.175M
TOTAL CAPITAL $5.2 M
OPERATIONS & MAINTENANCE (ANNUALIZED)
Signal maintenance Estimated annual signal maintenance cost x 9 signals $45k
Structural maintenance Assorted task orders to maintain parks infrastructure $93Kk
Intersection opening/closure Projected staff cost to open & close roadway 52 weekends $13k
PCO initial oversight Parking Control Officer staffing closures both days of the weekends $457.6k
Street sweeping Nightly cost to street sweep this length of Great Highway x 260 weeknights a year $255k
Sand clearing Recommended annual cost projection for DPW to remove sand from street and promenade through BSSR unit $230k
Median landscaping DPW estimated annual cost cutting back ice plant $29k
Restroom maintenance Estimated costs to Rec & Parks to maintain restrooms $119k
Recology trash removal Regular collection of trash bins by Recology $100k
Gortnng - sl up AR s e e it o s s
Security Park Ranger presence $2.1k
TOTAL OPERATING AND MAINTENANCE (annualized) $2.1 M
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Concept 5: Promenade / One-Way Roadway

Though this concept may operationally differ only slightly from Concept 2, it presents
significant cost differences by avoiding reconstruction of the roadway. In addition

to new traffic signals and an upgraded Sloat/Upper Great Highway intersection, this
concept will require one-time civil work at the Lincoln/Upper Great Highway to address
the new uses of the SB lanes. Concept 5 will similarly experience increases in the costs
of restroom maintenance, litter removal, and security due to increased recreational use,
which might be offset by the reduction in annual roadway repair costs.

ITEM DESCRIPTION COST
CAPITAL (ONE-TIME)
- 8 deteriorating signals replaced with new signals along

Traffic signal replacements Upper Great Highway from Vincente to Lincoln $2.5M

Intersection upgrade @ . S . -

Sloat/Upper Great Highway Signal upgrade, with signals aligned to new lane uses, and civil work $2M

Intersection change @Lincoln/ . .

Upper Great Highway Civil work to align SB approaches to current NB segment $1.5M

Roadway reconstruction No roadway re-engineering necessary if maintaining NB as is N/A

2021 Traffic Calming Strategy 2021 package a}pproved for installation: 24 sp_eed cushions, 1 speed $0.5M
table, 12 stop signs, 6 changeable message signs

Additional Traffic 2 Guidance signs, 2 Changeable Messages Signs, 4 speed humps/ $0.114M

Mitigation Measures tables, 1 turn restriction, 2 Painted Safety Zones ’
TOTAL CAPITAL $6.6M

OPERATING AND MAINTENANCE (ANNUALIZED)

Roadway maintenance Or_delf of magnl_tude estimate for 15—b|_ock length of roadwgy maintenance — involving $100k
grinding & paving and necessary repairs — on annual basis for 1 roadway segment

Signal maintenance Estimated annual signal maintenance cost x 9 signals $45k

Structural maintenance Assorted task orders to maintain parks infrastructure $93k

Street sweeping Nightly cost to street sweep this length of Great Highway x 260 weeknights a year $255k

) Recommended annual cost projection for DPW to remove sand

Sand clearing from street and promenade through BSSR unit $230k

Median landscaping DPW estimated annual cost cutting back ice plant $29k

Restrooms/custodial Projected costs to Rec & Parks to maintain restrooms $120k

Recology trash removal Regular collection of trash bins by Recology $100k

) . Projected costs of additional litter removal beyond regular garbage

Gardening/litter removal collection by Rec & Parks staff plus gardening $530k

Security Park Ranger presence, between 2019 and 2020 levels $22k
TOTAL OPERATING AND MAINTENANCE (annualized) $1.5M
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This appendix summarizes the responses received from the D4 Mobility Study Great

Highway public survey that was open from December 6, 2020 - January 10, 2021. A

copy of the survey is attached to this appendix. We received a total of 3,089 responses

to the survey. This analyzes the geographic distribution of responses, priorities of

respondents, and preferred scenarios. This memo will focus on feedback regarding

scenarios 1 and 3, as they received the greatest interest.

Key Findings

The highest number of respondents cited a full promenade as their

preferred scenario, with 53% of total respondents.

Returning to a four-lane highway was second most cited preference,

with 21% of responses.

95.3% of respondents were residents of San Francisco.

Residents of San Mateo County and Alameda County had the second
highest amount of responses in the region, with 70 and 73 respectively.

When asked their priorities for the Upper Great Highway, respondents
highest priority was bicycle and pedestrian access, followed by
community benefit/recreation, vehicle access, and bicycle and
pedestrian safety.

The primary comments and concerns about Concept 1 (Four-Lane
roadway) were that it was seen as unsafe, asking drivers to share the
roadway was an issue, and that it gives too much room for cars.

For Concept 3 (Full promenade), the main concerns were increased
traffic in the area due to closure, safety, and the need for traffic calming

on surrounding streets.

Table D-1. Total Concept Preferences

SUNSET OTHER SAN
ALL PARTICIPANTS (04116, 94122 z1p  OUTER RICHMOND FRANCISCO
(94121 ZIP CODE)
CODES) RESIDENTS
% OF OUTER
% OF ALL % OF SUNSET % OF OTHER
TOTAL | parTicipanTs  TOTAL | RESIDENTS JOIAL :::;':[')‘"Em[s’ TOTAL | ok RESIDENTS

Concept 1: Four-Lane Roadway 838 21% 292 22% 328 52% 197 11%
Concept 2: Promenade/Two-Way Roadway 380 10% 89 7% 62 10% 202 11%
Concept 3: Full Promenade 2,117 53% 692 52% 141 22% 1172 64%
Concept 4: Timed Promenade 533 13% 200 15% 82 13% 228 12%
None Stated 121 3% 51 4% 23 4% 38 2%

TOTALS 3,989 1,324 636 1,837
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Zip Code Analysis

During our survey period we received 3,989 responses from various parts of

San Francisco, the Bay Area, and onward. Of the total responses 95.3% were residents
of San Francisco. About 33% of the total respondents were residents of the Sunset,
while 16% were residents of the Outer Richmond. These two neighborhoods are
located nearest to the Upper Great Highway. About 52% of residents of the Sunset
expressed support for Concept 3 (Full Promenade), while 52% of Outer Richmond
residents support Concept 1 (Four-Lane Roadway).

Figure D-1. San Francisco Survey Respondents by Zip Code

San Francisco County Transportation Authority PAGE D-3



GREAT HIGHWAY CONCEPTS EVALUATION REPORT JULY 2021

Figure D-2. Total Respondents in the Bay Area by County
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Priorities

As part of the survey, we asked residents about their priorities for the Upper Great
Highway and the surrounding neighborhood. The residents identified a variety of
topics including access, safety, parking and enforcement. After coding their feedback,
we identified the following themes in order of highest to lowest total mentions. The
most common priority shown in the responses was bicycle and pedestrian access,
then community benefit and recreation, vehicle access, bike and pedestrian safety,
and traffic management. Other topics mentioned include the following: Business/
economics, Transit, Parking, Enforcement , ADA, and Wayfinding.

Figure D-3. Respondents’ Priorities for Upper Great Highway and Surrounding Neighborhood

BIKE AND PEDESTRIAN ACCESS
2289

COMMUNITY BENEFIT/RECREATION
19
201
822

677

VEHICLE ACCESS
BIKE AND PEDESTRIAN SAFETY
TRAFFIC MANAGEMENT

ROADWAY SAFETY
279

ENVIRONMENT/CLIMATE ADAPTATION
263

IMPROVEMENTS
133

Note: Many comments were coded as having multiple priorities, while some only mentioned a single priority. The data
above contains some overlap where some comments fall into multiple categories.

Bike and Pedestrian Access (2,289)

The most common priority amongst respondents was bicycle and pedestrian access,
totaling 2,289 mentions. Overall, the majority of responses were in favor of continuing
bicycle and pedestrian access on the Upper Great Highway. Included in these responses
were the desire for a partial closer and weekend closure however, the overwhelming
sentiment was support for permanent closure of the Upper Great Highway.

Community Benefit/Recreation (919)

The second largest theme that respondents mentioned was community benefit

and recreation. This category encompasses all mentions of positive impact of the
closure on the community. The most salient themes being the health benefits of the
closure, the opportunity for families to recreate openly, and expansion of the city's
open space network.
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Vehicle Access (901)

The third highest category was vehicle access. The idea shared within these responses
remained consistent — advocating for vehicle access for various reasons including traffic
overflow onto residential street, convenience of the Upper Great Highway, and general
safety on the surrounding streets. The most common concern was the rerouting of
traffic through residential neighborhoods, which has increased concerns of safety for
those who live in the area.

Bike and Pedestrian Safety (822)

Bicycle and pedestrian safety was also mentioned a total of 822 times. The majority of
responses mentioned feeling they had a safe place to walk, bike, and recreate now that
the Great Highway is closed. There was also a considerable amount of concern over
safety on residential streets now that traffic has been diverted.

Traffic Management (677)

Traffic management was also a key concern in the responses, with a total of 677
mentions. Key concerns mentioned were the need for the Upper Great Highway to be
open to vehicles as a means of reducing traffic on nearby streets, highlighting the need
for improvements to traffic management if the great highway were to remain closed,
and general comments about traffic being a key concern. Respondents specifically
cited 19th Avenue, 45th - 48th Avenues, and Sunset Boulevard as being primary streets
where traffic has worsened during the closure.

Roadway Safety (279)

General roadway safety was also a concern for many respondents. Responses
highlighted concerns about safety due to increased traffic on local streets. Many who
support the permanent closure of the Upper Great Highway also feel that roadway
safety should be a priority.

Environment/Climate Adaptation (263)

Responses mentioned concern for the environment, stating that permanent closure
would allow for the city to better achieve its climate goals. Respondents were also
aware of the need for climate adaptation, and support long-term closure as a way to
align with goals of managed retreat due to sea level rise.

Improvements (133)

A total of 133 responses highlighted the need for improvements in the area to address
various issues including traffic congestion, roadway safety, sand removal, and addition
of facilities such as restrooms, trash and recycling.
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Concept Preferences

The greatest number of respondents cited Concepts 1 and 3 as their preferred
scenarios, which represent a full return of vehicles and a full promenade/vehicle
closure, respectively. We coded responses to these two concepts and identified key
concerns that include safety, roadway configuration and traffic calming. Other notable
themes that were not as prominent, but were commonly noted include wayfinding,
environmental concerns, and enforcement.

Concept 1

Concept 1 maintains the Great Highway as a four-lane roadway with two vehicle lanes
in each direction. No pedestrians are allowed on the roadway. Bicyclists are allowed to
share the roadway lanes. People submitted 3,647 comments for Concept 3. Based on
the comments, 1,084 people support the concept and 2,359 oppose it.

Considers Concept 1 unsafe (485)

A common concern that 485 people raised is that they consider the Concept 1 design
unsafe. Some people consider it unsafe for pedestrians because of the speeding cars
and wide road. Others consider it unsafe for bicyclists because of the sand on the road
and conflicts with cars.

Asking bicyclists and drivers to share the roadway lanes is an issue (324)

324 stated that they did not like the part of the Concept 1 design that asks drivers and
bicyclists to share the roadway. The bicyclists said that they would feel unsafe competing
with drivers and that they would prefer to have a proper bike lane, although the bike
lanes are also an issue because they are often covered in sand forcing them to swerve
into the road. Drivers seem just as uncomfortable with the idea as bicyclists because they
believe the bicyclists are too slow to keep up with the cars. Some drivers agree with the
idea of having a bike lane while others want bicyclists off the road altogether.

Concept 1 gives too much space for cars and not enough space for other modes (284)
284 people believe that Concept 1 gives too much priority and space for cars. Instead,
people would like to see more of the roadway dedicated to other modes like walking
and bicycling.

Supports Concept 1: 1,084

Opposes Concept 1: 2,359

Non answer: 204

Considers Concept 1 unsafe: 485

Asking bicyclists and drivers to share the roadway lanes is an issue: 324

Concept 1 gives too much space for cars and not enough space for other modes: 284
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Concept 3

Concept 3 closes the Great Highway completely to vehicle traffic. The four lanes would
be open for walking, biking, and other non-motorized use. It requires major traffic
calming and diversions to address increased traffic on local streets. People submitted
3,597 comments for Concept 3. Based on the comments, 2,349 people support the
concept and 1,174 oppose it.

Concerned with Increase in Neighborhood Traffic (575)

A common concern that 575 people raised is that they are afraid that Concept 3 will
divert drivers into the surrounding streets of the neighborhood and increase the traffic
on those streets.

Safety (201)

201 people believe that Concept 3 would increase overall safety, especially for people
walking and biking, because they would avoid conflicts with cars on the Great Highway.
On the other hand, 51 people believe that Concept 3 would decrease the safety of the
neighborhood because of the traffic diverted through residential streets.

Traffic Calming Needed (163)

Since people are worried about speeding traffic in the neighborhood, another
common sentiment shared by 163 people is that they will only support this concept if
they feel that it will properly implement extensive traffic calming in the area.

Supports Concept 3: 2,349

Opposed Concept 3: 1,174

Non answer: 74

Concerned with Increase in Neighborhood Traffic: 575
Traffic Calming Needed: 163

Increase in Safety for Walkers and Bikers: 201
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