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TECHNICAL MEMORANDUM|
Balboa Reservoir Subsequent EIR

Responses to Comments Supplementary Memorandum

Transit Delay Analysis and Capital Impravements

Date: March 18, 2020 Reorect 22106008
To: Wade Wietgrefe, Liz White

From: Mike Alston

ce: Jeanie Poling

PURPOSE OF MEMORANDUM

Commented [wl]: Great job! The document provides
substantial evidence for the revisions to mitigation measure M-C-
TR-4. Monitering Cumulative Transit Travel Times and Implement
Measures to Reduce Transit Delay. Most of our edits and comments
are editorial to clarify language and to shorten this memo up.
Please reach out to Liz to clarify comments and edits.

Few globals:

-address the 43.

-Liz attempted to delete 49 references, but double-check.

-please avoid terms that may be misconstrued as CEQA impact
determinations (e.g., substantial).

-please use consistent terms as that used in the EIR and then if new
terms here, use consistent terms throughout.

- Instead of infrastructure, let’s call them capital improvements.

- Several parts of the analysis keep referring to cumulative delay.
Please keep it as delay. Under +project conditions, our mark is 4
minutes, under +cumulative conditions, our mark is 2 minutes. The
point is that we are trying to erase the project’s delay before it
begins, cumulative and project conditions.

-some minor other stylistic items

This technical memorandum (memo) -susplementsthe Balbea-ReservelrDraft Subseguent
Environmentallmoact Report (DSEIR) Section 3 B, Transnortation and Circulation-and the Resnonse
to-Comments-Seetion4.C, Transportation-and Cireulation-Specificallythis-meme-identifies and
analyzes existing sources of transit delay to the 29

Sunset, K£T K Ingleside/T Third Street#ngwte&idel, and 43 Masonic Muni lines in the Balboa Reservoir

project study area, and then recommends the-feasibilityand-effect-of offsite capital improvements to

Commented [HT2]: Global On our website, it is stylized as: KT:
K Ingleside/T Third Street.

LWhite: Kittelson, please make this a global.

Commented [w3R2]: Unless the draft SEIR said something
else, then fine to leave as is.

Formatted: Font: Bold

reduce transit travel times-and-relates-therm-te-transitraveltimes. The results of this analysis further
refine and inform Balboa Reservoir Draft Subsequent Environmental Impact Report (DSEIR)'s Mitigation {
Measure M-C-TR-4. Monitor Cumulative Transit Travel Times and Implement Measures To Reduce
Transit Delay. Fheimpt nepts-identif Hd-beimplemented-as-partof Project Mitigation (

o = ol Time nd bmelomaame Mo

Transh-bDalpThelmprovameni-cowld-badmplementadtosunersede thereguiremenidn-Misigation
feasure M-G-T0-A-to moniter cumalotive brans b ravel Hmec by praventivelyaddrecsing theceuress ol
transit delay. Analysic was conducted in coordination with the San Francisco Planning Department and
the-San-Francisco-MunicipalTransportation-dgzeney-{SEMTAMte-identify-possible-infrastructure
Frproverepis-thatbeaubd sehiovetransiiimyel tme-delayreductions intheprale st sindy areas

This memo is organized as follows:

e Background

e Analysis Approach

s Findings

o Recommended Improvements

s Secondary Effects of Implementing Improvementseftmprovements-on-Oeceanhvenue

FHENAME- BALBOA RESERVOIR _RTC_TRANSIT DELAY ANALYSIS SUPPLEMENTARY MEMORANDUM_DRAFT_LVY TH_VWW.DOCX
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BACKGROUND

The DSEIR presented an analysis of transit delay under existing plus project conditions and under 2040
cumulative conditions. The impacts were determined to be less than significant under existing plus
project conditions and significant and unavoidable under 2040 cumulative conditions, with the
proposed project contributing considerably. Biseussion-efcumulat bsppreach—is-previdedin

ive-Conditions” irg-onb pasts-aRatsis-and-Hadings

5 il Fi-alsrartingonDSEHRp- 2806,

two-ermore-minutes of delavadded-The project would make a considerable contribution'?, defined as
two or more minutes, to cumulative transit delay to the Fhe Munilinesidentified as—potentially

o——K/T Third/Ingleside; « | Formatted: Normal )
@ 29 Sunset; and the 43 Masonic Muni lines.
s A3-blasonic-and <« | Formatted: Indent: Left: 0", Hanging: 0.25", No bullets
% s or numbering
e 49 Van Ness/Miscion, e
) {Formatted: Indent: Left: 0.25", No bullets or numbering J
Fhepropesed-projectscontributionte-delaysalongth Ha ebbe-eymalativelpconsiderable - - ’{Formatted: List Bullet, Indent: Left: 0.25" J

Third/Angleside 29 Sunset 43 Masenic—and-49 Van Ness/Missionlinesto-determine if s royte
! The 8 Bayshore and 8BX Bayshore B Expressseries-buses series buses also travel through the study area; e [ Formatted: Font: 10 pt )
however, as identified in the DSEIR, the proposed project would not considerably contribute to cumulative transit
delay on these routes. The 91 Third 3ed Street/19)" ;Avenue Owland K Owl also travels through the corridor, butis R {F°|‘matt3d= Font: 10 pt

an overnight only route and istherefere not included in the analysis. { Formatted: Font: 10 pt
i [Formatted: Font: 10 pt, Superscript

[Formatted: Font: 10 pt

% The Responses to Comments (RTC) document revised the draft SEIR analysis and Mitigation Measure M-C-TR-4, which

) S S S

incorrectly identified that the proposed project would have a considerable contribution to cumulative transit delay on

the 49 Van Ness/Mission line.

Kittelson & Associates, Inc. San Francisco, California
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ANALYSIS APPROACH

This analysis consists of both quantitative and gualitative approaches to identify and analyze sources of
transit delay and guantify how implementation of capital improvements would reduce transit travel

Kittelson & Associates, Inc. San Francisco, California
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[Figure 1k P-Fejeet-Memo Aggroaches Study Area __.-1 Commented [w4]: Please use draft SEIR figure 3.B-3 as your
base and update the figure accordingly to articulate the items you
are attempting to highlight. Please provide a symbol in the legend
for new items in this figure.

Please rethink boundary of memo approach study area to reflect
what is described in this memo and to track the streets more
closely (e.g., instead of going into Westwood Park).

Kittelson & Associates, Inc. San Francisco, California
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Analysis Approach for K/T Third/Ingleside, and 29 Sunset

The analysis approach compares transit travel times during the peak period and nighttime off-peak*—~"

(Formatted: Font: Italic

| Formatted: Normal

period. Transit travel times are typically slowest during the p.m. peak period, greatly influenced by

vehicle congestion. Off-peak nighttime travel times represent the conditions in which transit vehicles

do not experience the typical delays related to vehicle congestion in the p.m. peak period. As a result
the off-peak nighttime travel times are a comparison to the p.m. peak period travel times to calculate

the differences between individual segments of delay within the study area, and to identify the delay

sources for those segments.

Identifying the specific locations, causes, and amount of delay along a transit route provide the ability

to estimate delay reductions from improvements. In contrast, the data collected for the DSEIR analysis

includes existing K/T travel times for the full segment along Ocean Avenue between Jules Avenue and

Balboa Park BART, but not for points and subdivided segments along the corridor.

The The-analysis was conducted for the routes along the following segments:

e K/TThird/Ingleside:; Jules Avenue/Ocean Avenue to Balboa Park Bay Area Rapid Transit (BART);

e K/T Third/Ingleside:; San Jose Avenue/Geneva Avenue to Dorado Terrace/Ocean Avenue;

e 29 Sunset:; Plymouth Avenue/Ocean Avenue to Mission St/Persia Avenue; and

+—29 Sunset:; Mission St/Persia Avenue to Plymouth Avenue/Ocean Avenue;

e— 49 Van Nesc/Miccian Ceidg Kokl Wau/CCSE Sauth Entrance to Mission St/Parcia Avenue-and  ~

o dbanbessihdlsslon-bilsslon SHDeeandvenneto-Fridaahlo oy Cebf Sauth Batance,
%aﬁ:*tél-,r : fo P téba_la.-r‘ £ . £ £ £1 ,Jr‘-tl =
ot {1 ol s ien el B |2 Toua) vapible by £i PAREIZV- N g and’ raaial
£ =t & S i Saiaraats £S5 £=te=¢ £ 5%
time-Field data collection wascenducted to identified y-the following:

e Sources of transit delay along the corridor (i-e-location and descriptive cause);

e Delay values associated with given locations and bus actions (corridor delay, transit reentry delay,
or passenger boarding delay); and

» Qualitative observations of conditions at potential improvement locations.

Based on the data and observations, ca€apital improvements are then recommended to wewld-be+

1 Formatted: No bullets or numbering

| Formatted: Normal

targeted-te-improve transit operations at a fixed point along a service segment (i.e., an intersection and

approach direction), with benefits accruing to the segment’s travel time.

Analysis Approach for 43 Masonic o e

the traffic counts and future traffic volumes from the DSEIR to calculate delay to the line 43 Massnicat '
the Ocean Avenue/Frida Kahlo Way/Geneva Avenue intersection. The delay associated with the
inbound 43 Masonic (i.e., going towards Balboa Park BART station) primarily comes from the signal
at Frida Kahlo/Ocean Avenue. The delay experienced at this intersection is primarily associated

Kittelson & Associates, Inc. San Francisco, California

{Formatted: Font: Italic

‘ {Formatted: Indent: Left: 0", Hanging: 0.25", No bullets

or numbering

Commented [EW5]: Kittelson, | know we worked on this
addition together but just realized this is the first time thisis
introduced in the memo so please define this in a footnote.
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with vehicle congestion. This is different than the delay on Ocean Avenue, which can be attributed
to other factors, such as left or right turning vehicles.

As a result, nhlo additional data collection was needed to calculate transit delay because thehis
supplemental Synchro analysis allows the disaggregation of corridor travel time to identify the amount
of delay attributable to the specific transit movement at the intersection versus along the segment as a
whole.

Euriharmerethe-deliyassaaiodwith-the-labouned 13- Masenie thegohnetowards-Batboa-Park
BART station) primarily-comesfrom the signalat Frida Kahle/Ocean-Avenue The delay-experienced
at-this-intersection-is-primariy-associated-with-vehicle-congestionThis-is different than-the delay

en-OceanAvanuaewhich con ba attribadbod to athar fortare cieh e laft ar vicht fien
¥ S R-AVERLe, - WRHER-EaR-BeatEH 55 a5—att ;

: b

Data Collection

The field data_collection occurred-was-esndueted in two phases to achieve a disaggregate analysis of
travel times and delays. The pP.mM. peak period data collection and observation yielded travel times
along and through fixed segments of the transit routes, along with descriptions of operational events at
each location. The pP.mM. peak period data collection was conducted from 5-7 p.m. on Tuesday,
December 17, 2019; Wednesday, December 18, 2019; and Thursday, January 16, 2020. The off-peak
travel time runs occurred were—conducted-between 8 p.m. and 11:59 p.m. on Thursday, January 9,

- | Formatted: Superscript

2020, and Thursday, January 23, 2020.%-* The

Hme ran whickh neavidoad traugl theae thieniigly dh e locakl

HAE—FHRS—WHER—F e et HA-es—Hrod 4

comnparison aivec tho traval tima dalay bhatwaon v leand aff mnaale canditiane
HRHSOR-Evesthe-traveHH erdy-oetWeen-peakana-eH—p REHHEORSS

ting corridar teaunl tma ba Tdantifiy $ha cracific lneating caLl and ampunt of
HAE F HAVe—tH et e ety tNE-SPEEHHE B Ea HP RS, Eatses—ahe-amett t
o Froncit rond —!ulwy rarkiiobiom Frome lrv\lrrJrr\\ arcante coammed o firmmatad Car oyan ;;l
I HaRSHFaLEe 6 Fae ISR RS Ret EStiatea—=or—exarn ,
from DCEIR analycic Tneliida avicting KIT teaval fimae far tha £l araant aloang Oeaan
Err—aaSS SX5HH —eFaY- e tHReStor-the U H-Saamey +SRE-eean
Baniin sty n lulae Avaniin and Ballyss Darle BADT by gk mad £ infe ane cudad iyiadoned grpntc alanes
WERLE DeRWEEeRtH WeRdeane BE H O FOF et aRa-SHB e Ea SEEFERtS3onE

3 City College was in regular session during all p.m. peak period data collection (December 17, December 18, January
16). City College was in regular session during January 23, 2020, off-peak (8-11 p.m.) data collection but not during
January 9 off-peak data collection. As explained, off-peak travel time runs were compared to historical data to check

that they were representative.

* Field data were collected during typical conditions (i.e., no events, disruptions, or inclement weather). <« { Formatted: Normal

Kittelson & Associates, Inc. San Francisco, California
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P.M. Peak Period Delay Collection and Observation -| Commented [EWS]: | have the following questions on this
"""""""""""""" section:
2 1s e itocall TE 5 eWith the exception of the days, aren’t the methods for

Travel time data were collected and qualitative observations recorded- €+

collection and observation the same under the p.m. peak period

o )-at the following locations from a fixed vantage point®: and also during the nighttime runs? Should we group them both
""""""""""""""" in the same heading?

eHow many observations comprise the p.m. peak period v. the

e Ocean Avenue and Brighton Avenue (eastbound and WEStbOUnd); i nighttime runs? We should disclose the number ofdata sets that
e Ocean Avenue and Plymouth Avenue (eastbound and westbound); and I e s D e J
e Ocean Avenue and Frida Kahlo Avenue (eastbound and westbound). gommented [E0Zlinn a0 e s

or reference where the reader can find them in the memo.

Commented [EW8]: | deleted this sentence; I'm thinking first
we explain that we evaluated the delay, looked at the sources of
delay and then, in consultation with SFMTA, looked proposed

L improvements that would address the delays identified.

Tha ralayant fro
VAR

Ny
+E+E )

7 e e hing by
e3P RFeaehRERHS

-
Commented [EW9]: Baseline usage seems out of place here
without an explanation. Let's just keep it as off peak here and then
we can explain the baseline concept in the off peak heading.

Stonned from prace traffie hlnclking tha he
>EOEEEE FR-Eress-tratHeBtoedRE :

At each intersection, both segment travel time and node travel time were -the-fellowing v swerpes | Formatted: Normal )
calculated, ined |
@ Segment travel time is defined as :tThe time required for the transit vehicle to travel from the<  Formatted: Normal ]

previous intersection to the subject intersection. The recorded time began when the front of the

vehicle cleared the previous intersection and ended when-the-vehicle

o The vehicle stopped at a red light; or
o The front of the vehicle entered the intersection during a green light; or
o The vehicle was within a car length of the back of a queue at the intersection.

% These data collection locations were identified in coordination with the SFMTA.

Kittelson & Associates, Inc. San Francisco, California
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Node travel time is
intersection.
The recorded time began when:
o The vehicle stopped at a red light; or
o The front of the vehicle entered the intersection during a green light; or
The vehicle was within a car length of the back of a queue at the intersection.

The recorded time ended when the front of the transit vehicle cleared the intersection.

: tThe time required for the transit vehicle to pass through an

1ttime Time Runs

Off-Peak Travel i

es to SFMTA historical travel times. The

e-ensure that

comp on of the o

the observations

the studied segments.® These
segments included;

e K/T Third/Ingleside
o Eastbound, Ocean Avenue/Miramar Avenue to Balboa Park BART
o Westbound, Balboa Park BART to Ocean Avenue/Miramar Avenue
e 29 Sunset
o Eastbound, Plymouth Avenue/Ocean Avenue to Ocean Avenue/Howth Street
o Westbound, Ocean Avenue/I-280 onramp to Plymouth Avenue/ Ocean Avenue

G The SFMTA maintains an internal database of historical travel times; thpse data points are limited to hi;torical travel
time between stops. SFMTA provided historical weeknight travel times as a point of reference. The SFMTA data
provided includes median and 90™ percentile historical travel times between stops. The average off-peak travel time
runs for the selected segments were compared against the median historical travel times to ensure they were

representative.

Kittelson & Associates, Inc. San Francisco, California

“‘Formatted: Indent: Left: 0", Hanging: 0.25", No bullets
| or numbering
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Formatted: Font:

[ commented [HT10]: Don't understand this one so much and
how it differs from the first bullet. Does the first bullet only apply
when the transit vehicle is the first one in the queue?

Obviously we're not changing the methodology now, but I think it
could be worded more clearly.

Lwhite: Kittelson, please clarify.

" Formatted: Bulleted + Level: 1 + Aligned at: 0.25" +
| Indent at: 0.5"

| Commented [EW11]: Maybe we just state here that the
observations collected were then compared to SFMTA's historical
travel times as a cross check?

Comment from T. Henderson: Maybe a new sub-section that just
talks about the comparison to historical data? Right now the topics
blend and | had to read several times to understand.

LWhite: Kittelson, please revise. Tony and | had similar comments
about this.

Commented [HT12]: Clarify that this is the SEMTA provided
dala below. On [lirst read, il can appear thal these were Lhe
{ segments for the off-peak data collection.

;AFormatted: Font: 10 pt
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| Commented [EW13]: | don’tunderstand this statement, can
we remove this?

mmbmhmwwﬂ%%dwm@%%m%

HEXPWH|MMM€H%TWM@H%%GM%&PQ&P@%M4H&&M%%@—%&WG§

deo o hehing

m@%a&%%ﬁHM%M%WWH@#@MMM
in-traveltime-delays-noted-infield-data-likely-underestimates-the cumulative delay difference:

FINDINGS

Bright A : t . «———"{Formatted: Normal

Ocean Avenue/Brighton Avenue

Eastbound

Table 1 provides average observed travel times at Ocean and Brighton avenues in the eastbound
direction for the K/T Third/Ingleside and the 29 Sunset.

Table 1:Transit Travel Time Delays Eastbound at Ocean Avenue/Brighton Avenue

Off-Peak ‘ Peak Average Travel Difference (in

Route/Location Average Travel Time Time (seconds) seconds)]

Kittelson & Associates, Inc. San Francisco, California
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I 7N W —

K/T Third/Ingleside
Link  travel time:
Plymouth to Brighton 14 14 0
[Nocle rgygj - 7t7|[‘r’1g 7777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 ) _{ commented [HT14]: Global - use “intersection” instead of
through Brighton 4 29 26 fde
29 Sunset \\ LWhite: Agree, please make a global edit.
Linke Erave] e — i Commepted [W15R'14]: I'm ok with.node orintersection, if
" the term is defined earlier and used consistently.
Plymouth to Brighton 13 17 4
" B Global: please use consistent terms throughout. For example, this
Node travel time: table uses link where earlier the term is segment.
through Brighton 12 28 16

Source: Kittelson, 2020.

oSt -differences in delay at this location were associated with the intersection

rather than the approaching segmentnode: an average of 26 and 16 seconds for the K/T Third/Ingleside
and 29 Sunset, respectively. The following observations provide context for peak period travel times at
this location in the eastbound direction:

e The segment/link travel times were relatively similar between peak and off-peak periods, indicating
that delay is mostly associated with the intersection rather than prepagating-queues that slow the [ cCommented [EW16]: Does this mean the signal timing? If not,
eoridordowrs, 00 ) what does this mean?

Commented [HT17]: Want to confirm my understanding of the
methodology. It sounded like that once the train entered the

e The K/T travels in the center-running track lane and is thusmoresensitive tosometimes delayed

asseciated-withby left-turning vehicles. The i rain was frequently observed to be stuck behind queue, that it ended their “link” travel time and started their

" s 5 " - i " . - e “node” travel time. Ifthat understanding is correct, | don’t think
left-turning vehicles, at times resulting in missing a green light and incurring additional delay from e Ean ke Thhs ratement el B the hrar e e fave,
the red signaL Instead, the queue could be part of the node/intersection delay.

e The K/T routinely stopped at red lights in the p.m. peak period. In the off-peak period, the line
stexperience any travel time delay due to red lights.
ility to operates in either lan

Lwhite: Kittelson, please address

t observed to
e The 29 has the flexi
lane and does not wait directly behind left-turning vehicles (it must be in the right lane

was no

1d was generally obser

ed in the fa=right travel

rav

4

er stop). However, one observation
from a left-turning vehicle affected both lanes and contributed to

throt

h the intersection to be alighed to serve the next passet
noted that
delay for the 29.

e The 29 was frequently stopped at red lights during the peak period.

e With the center-running track lane serving left-turning vehicles, the rightmest lane serves the 29, a
majority of through vehicles, and right-turning vehicles. Drivers turning right must yield to
pedestrian movements at the parallel crosswalk, delaying through vehicles behind right-turning
vehicles.

In the eastbound direction, a substantial portion of the delay to the K/T Line and a portion of the delay
to the 29 can be attributed to left-turning vehicle delay. This; includ: requently waiting behind left-
turning vehicles searching for a gap in oncoming traffic. | e e

veliela

)y

Commented [HT18]: Westhound has not yet been discussed.

Lwhite: Kittelson, | have removed this statement from the
eastbound section.

Kittelson & Associates, Inc. San Francisco, California
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Westbound

Table 2 provides average observed travel times aton Ocean Avenue approaching and through anpd

Brighton avesues-Avenue in the westbound direction for the K/T Third/Ingleside and the 29 Sunset.

Table 2:Transit Travel Time Delays Westbound at Ocean Avenue/Brighton Avenue

Off-Peak 3

Average Travel Time Peak Average Travel ¢ Di in
Route/Location (seconds) Time (seconds) seconds)
K/T Third/Ingleside
Link travel time: Lee to
Brighton 8 14 6
Node travel time:
through Brighton 3 40 37
29 Sunset
Link travel time: Lee to
Brighton 8 17 9
Node travel time:
through Brighton 2 25 23

Source: Kittelson, 2020.

Fre—most st fal-differences in delay were associated with the intersection—rather—than—the
a-ppFeaeMHg—segmeH{node an average of 37 and 23 seconds for the K/T Third/Ingleside and 29 Sunset,
respectively. The following observations provide context for the peak period travel times_at this

location in the westbound direction:

e The segment travel times almost doubled for the K/T and dig-doubled for the 29 but represent
small portion of each line’s travel time compared to the time through the intersection. The
differences d¢e-indicate that p.m. peak period congestion levels affect operating speed through the
corridor in the westbound direction.

e The K/T travels in the center-running track lane and is thus-moresensitive tosometimes delayed
asseelated-withby left-turning vehicles. The train was not observed to be stuck behind left-turning
vehlcles such that the train would miss a green Ilght and incur add|t|0na| delav from the red

eyele#emAMa%mg—behM%ﬁt—t—ummg—V@h-rel-es— as was observed in the eastbound dlrectlon

However, left turns do contribute to approach delay in this direction, and the K/T was frequently

observed to experience delay at red lights in this direction. The pP.mM. peak hour turning
movement counts collected for the project show 122 left- turnlng vehicles in the p.m. peak hour

(see Appendix A); -an<-observations indicate that most left-turning drivers must wait until the end
of the permissive green phase to turn left.

e The 29 operates in the fa~right travel lane and does not wait directly behind left-turning vehicles.
The left-turning delay has less direct influence on 29 operations.
e The 29 was frequently stopped at red lights during the peak period.

Kittelson & Associates, Inc. San Francisco, California
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e With the center-running track lane serving left-turning vehicles, the rightrest lane serves the 29,=
majoritrof throggh , and right-turning vehicles, as well as observed to serve the majority of

through vehicles. Drivers turnlng right must yleld to pedestrlan movements at the parallel

Ocean Avenue/Brighton Avenue Findingﬁ

In the eastbound direction and westbound directions in the p.m. peak period, left-turning vehicles
share the center-running track lane with the K/T, which must wait for vehicles to turn and clear the
intersection to proceed straight. To travel through the intersection in the p.m. peak hour, the K/T
experiences 26 seconds of travel time delay in the eastbound direction and 37 seconds of travel time
delay in the westbound direction compared to off-peak conditions. In both directions, the left turns are
served by permissive phasing, requiring drivers to yield to oncoming traffic and to pedestrians crossing
to their left. As a result, these drivers typically wait through the green phase and turn at the end of the
phase.

The 29 does not share the track lane and is less sensitive-te-the-propagation-efdelayed by left-turning
delayvehicles. However, with the center-running track lane effectively serving one or two vehicles per
green phase, the fa~right lane in each direction serves the m 4-the 29 bus,
the majority of through vehicles, and right-turning vehicles yleldlng to crossing pedestrlans} The 29
experiences an average of 16 seconds of travel time delay in the eastbound direction and 23 seconds of

travel time.

To travel through the intersection in the p.m. peak hour, the 29 experiences 16 seconds of travel time
delay in the eastbound direction and 23 seconds of travel time delay in the westbound direction
compared to off-peak ni e conditions. In the westbound direction, the 29 also experiences nine

seconds of travel time between Lee and Brighton avenues, doubling its off-peak travel time.
Ocean Avenue/Plymouth Avenue
Eastbound

Table 3 provides average observed travel times at Ocean and Plymouth avenues in the eastbound
direction for the K/T Third/Ingleside.

Table 3:Transit Travel Time Delays Eastbound at Ocean Avenue/Plymouth Avenue

Off-Peak e

Average Travel T|me Peak Average Travel | v—(Difference in
Location (seconds) Time (seconds) seconds)
K/T Third/Ingleside
Link  travel time: ‘ 16 ‘ < N ‘ e

Kittelson & Associates, Inc. San Francisco, California

Commented [w19]: Please delete all the findings for each of

the intersection sections. It summarizes what’s already been said

and | would prefer to leave this memo as short as possible. Please
let me know if you disagree.
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Miramar to Plymouth

Node travel time:
through Plymouth 13 27 14
*Observed p.m. peak period link travel time was for the segment between Granada Avenue and
Plymouth Avenue, not from Miramar. Comparison would not be commensurate,
Source: Kittelson, 2020.

The average p.m. peak hour travel time delay through the intersection was 14 seconds compared to

off-peak nighttime conditions. The following observations provide context for peak period travel times:

e The K/T was observed to sit at a red light in almost all p.m. peak hour observations, including as a
result of waiting behind a left-turning vehicle and subsequently missing a green phase. Like at the
Brighton location, the K/T travels in the center-running track lane and is sepsitive-tesometimes
delayed asseciated-withby left-turning vehicles.

e The 29 turns right from Plymouth Avenue onto Ocean Avenue at this intersection and does not
travel eastbound through the intersection.

Westbound

Table 4 provides average observed travel times at Ocean and Plymouth avenues in the westbound
direction for the K/T Third/Ingleside and the 29 Sunset.

Table 4:Transit Travel Time Delays Westbound at Ocean Avenue/Plymouth Avenue

Off-Peak N e Average Peak Average Travel L {Difference

Location Travel Time (seconds) Time (seconds) iﬁ seconds)
K/T Third/Ingleside

Link  travel time:

Brighton to Plymouth 7 11 4
Node travel time:

through Plymouth 4 29 25
29 Sunset

Link  travel time:
Brighton to Plymouth 5 9 4

Node travel time:
through Plymouth 3 33 30

Source: Kittelson, 2020.

The average p.m. peak hour travel time delay through the intersection was 14 seconds compared to
off-peak ni ime conditions. The following observations provide context for peak period travel times:

Kittelson & Associates, Inc. San Francisco, California
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e The travel time difference in segment/link travel times for each line wasnotsubstantial;
indicatesize that the= At sources of delay are at the intersection rather than due to overall
travel speeds on the segment.

e The K/T was observed to sit at a red light in most all p.m. peak hour observations, including as a
result of waiting behind a left-turning vehicle and subsequently missing a green phase on multiple
occasions. The average delay experienced is largely a result of delay behind left-turning vehicles
and subsequent red-light delay. Although the p.m. peak hour average among observations is 30
seconds, the maximum observed node travel time was 57 seconds, indicating wide variability. Like
at the Brighton location, the K/T travels in the center-running track lane and is sensitive
tosometimes delayed asseciated-withby left-turning vehicles.

e The 29 turns left onto Plymouth Avenue at this intersection, so it is subject to the same operational
delay and issues as the K/T. During the p.m. peak hour, the 29 was observed to miss its green phase
multiple times, with a maximum node travel time of 99 seconds resulting from waiting for left-
turning drivers (sitting through two red phases).

Ocean Avenue/Plymouth Avenue Findings

In the eastbound direction and westbound directions in the p.m. peak period, left-turning vehicles
share the center-running track lane with the K/T, which must wait for vehicles to turn and clear the
intersection to proceed straight. To travel through the intersection in the p.m. peak hour, the K/T
experiences 14 seconds of travel time delay in the eastbound direction and 25 seconds of travel time
delay in the westbound direction compared to off-peak conditions. In both directions, the left turns are
served by permissive phasing, requiring drivers to yield to oncoming traffic and to pedestrians crossing
to their left. As a result, these drivers typically wait through the green phase and turn at the end of the
phase.

In the eastbound direction the 29 does not travel through the intersection on Ocean Avenue. In the
westbound direction the 29 turns left from the center-running track lane and is sensitive—to
thesometimes delayed by-prepagation-of- left-turning delayvehicles. The 29 was observed to miss green
phases on multiple occasions due to waiting behind left-turning vehicles, including missing two green

phases on one occasion. To travel westbound through the intersection in the p.m. peak hour, the 29
experiences an average of 30 seconds of travel time delay compared to during off-peak conditions.

Ocean Avenue and Geneva Avenue/Frida Kahlo Way

Eastbound

Table 5 provides average observed travel times in the eastbound direction for the K/T Third/Ingleside
and the 29 Sunset.

Kittelson & Associates, Inc. San Francisco, California
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Table 5: Transit Travel Time Delays Eastbound at Ocean Avenue/Frida Kahlo Way/Geneva Avenue

Peak Average Travel Difference in
Location (seconds) Time (seconds) seconds

K/T Third/Ingleside

Link travel time: Lee to

Frida Kahlo 19 18 =
Node travel time:

through Frida Kahlo* 39 53 14
29 Sunset

Link travel time: Lee to

Frida Kahlo 10 15 5
Node travel time:

through Frida Kahlo 57 54 -

*Includes dwell time
Source: Kittelson, 2020.

As Table 5 provides, the p.m. peak period travel time delays were not substantial based on the
observations and data collection. The following observations provide context for travel times:

o During peak and off-peak periods, thek/r

e The 29 includes a near side bus stop between Harold and Genevae avenues. Following this stop, the
bus driver must reenter the traffic stream to continue along Ocean Avenue. A combination of red
lights, associated re-entry delay (with a green or red indication), and slow operating speeds through
the intersection resulted in similar peak hour and off-peak average travel times for the 29.
Observed p.m. peak hour node travel times were widely variable, ranging from 21 seconds to 82
seconds.

° fThe K/T line shares a travel lane with left-turning vehicles. The intersection provides a protected
left-turn phase, so left-turning drivers do not share a conflicting phase with crossing pedestrians
and do not need to yield to oncoming traffic. However, the K/T may still wait behind a vehicle left-
turning vehicle if the adjacent through traffic has a green indication but the protected left-turn
phase has a red indication,

Westbound

Table 6 provides average observed travel times in the eastbound -westbound direction for the K/T
Third/Ingleside and; the 29 Sunset,and-the 49 Van Ness/Mission,

Table 6: Transit Travel Time Delays Westbound at Ocean Avenue/Frida Kahlo Way/Geneva Avenue

Off-Peak

Average Travel Time Peak Average Travel Difference in

Location (seconds) Time (seconds) seconds

Kittelson & Associates, Inc. San Francisco, California
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K/T Third/Ingleside

Link travel time: Howth
to Frida Kahlo 12 17 5

Node travel time:
through Frida Kahlo 11 49 38

29 Sunset

Link travel time: Howth
to Frida Kahlo 15 20 5

Node travel time:
through Frida Kahlo 8 66 58

Source: Kittelson, 2020.

The following observations provide context for travel times:

e Inthe p.m. peak hour, the K/T experienced an average of 38 seconds of travel time delay compared
to off-peak conditions. This delay was mostly a result of red-light delay and of g leuing
once the K/T left the separated track lane to the east of the intersection. No Ieft turns are aIIowed
from the center-running track lane, so the K/T was not observed to be waiting behind turning
vehicles. Rather, the limited green time and the guecelngn ing present contributed to higher
p.m. peak hour travel times.

e The 29 and-49-experienced 58 and-22seconds of relative delay to travel through the intersection in
p.m. peak hour conditions compared to in off-peak conditions. Observations noted that the 29 beth
ines-werefrequently queued in advance of the intersection, in some cases back to Howth Street.

As a result of queueing, many-buses missed green signal phases and waitEDirg for an extra signal

cycle.

observed to use the center-running track lane to bypass
ing on at least one occasion. Fheseinstancesresutted-inlowertraveltimes:

e This intersection serves multiple approaches with higher volumes than the Brighton and Plymouth
intersections. Much of the delay recorded was observed to be a result of 12, likely as
a result of the allocation of green time to competing intersection approaches.

Ocean Avenue/Frida Kahlo Way/Geneva Avenue Findings

15 seconds of p.m. peak hour delay compared to off-peak conditions. In the westbound direction, the

Kittelson & Associates, Inc. San Francisco, California
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the

K/T, and t 19-experience substantial delay in traveling through the intersection—38 -

2-seconds, respectively. |

g nrotacto

BRasE WestsouUne RS FE v

The delays were observed to be a result of queueing and competing demands at the intersection.

Combined Delay

Table 7 provides the recorded travel time delays presented above by line, direction, and location.
Table 7: P.M. Peak Hour Transit Travel Time Delays by Line

stbou

K/T Third/Ingleside

Node travel time: through

Plymouth Avenue 14 25
Node travel time: through

Brighton Avenue 26 37
Node travel time: through Frida

Kahlo Way 14 38
Total Combined Delay 54 100
29 Sunset

Link Travel Time: Lee to

Brighton n/a 9

Node travel time: through

Brighton Avenue 16 23
Node travel time: through

Plymouth = 30
Node travel time: through Frida

Kahlo Way - 58
Total Combined Delay 16 120

24

-Combined y ” 56

Source: Kittelson, 2020.

Kittelson & Associates, Inc. San Francisco, California
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RECOMMENDED IMPROVEMENTS

The following improvements are recommended to reduce transit travel times in the study area and are
displayed in A-p - - =

srd-chservations and-lnconsuliaienwith-SEMTAFigure 2-provides-an—overview-of the propesed
mitigations—which-are discussed-In-the subsequent sections. These proposed improvements require

approval by the SFMTA and subject to review by relevant rail oversight authorities.

e Providing a protected green arrow/permissive signal phase for westbound left turns at Ocean
Avenue/Brighton Avenue;

e Prohibit eastbound left turns at Ocean Avenue/Brighton Avenue;

e Providing a protected green arrow/permissive signal phase for westbound left turns at Ocean
Avenue/Plymouth Avenue; and

s Prohibit eastbound left turns at Ocean Avenue/Plymouth Avenue.

e Construct a bus boarding island on southbound Frida Kahlo.

Figure 2: Recommended Improvements to Reduce Transit Travel TimesRroposed-Mitigations

Source: Google Earth

Kittelson & Associates, Inc. San Francisco, California
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Ocean Avenue/Brighton Avenue

Eastbound: Prohibit Left Turns

At Ocean and Brighton avenues, prohibiting eastbound left turns would provide dual benefit to transit
operations. It would eliminate transit delay for the K/T associated with waiting behind left-turning
vehicles, which was observed to b«

able-and to-result in missing green phases. A left turn
prohibition would also provide more through volume capacity and would give through drivers the
ability to choose a lane rather than to proceed in the rightmest lane. This would benefit the 29 as well,
whose drivers would either travel in a rightmest lane with fewer vehicles or could also use the leftmeost
lane to travel through the intersection if right-turning vehicles are yielding to crossing pedestrians.

Implementing this improvement would improve reliability for the K/T and 29 and could reduce p.m.

peak hour travel time delay compared to off-peak travel times by up to 26 and 16 seconds,

respectively.

Westbound: Provide Protected/Permissive Left Turn Phasing

At Ocean and Brighton avenues, providing a protected green arrow/permissive left turn phase would
allow left-turning vehicles a dedicated portion of the signal phase and would reduce delay for the K/T
associated with waiting behind those left-turning vehicles. This improvement would improve reliability

for the K/T and could reduce delay by up to 37 seconds.
Ocean Avenue/Plymouth Avenue

Eastbound: Prohibit Left Turns

At Ocean and Plymouth avenues, prohibiting eastbound left turns would provide dual benefit to transit
operations. It would eliminate transit delay for the K/T associated with waiting behind left-turning
vehicles, which was observed to be-censide

te-result in missing green phases. A left turn
prohibition would also provide more through volume capacity and would give through drivers the

ablegad

ability to choose a lane rather than to proceed in the rightmest lane. This improvement would improve
reliability for both lines and could reduce delay for the K/T by up to 14 seconds.

Westbound: Provide Protected/Permissive Left Turn Phasing

At Ocean and Brighton avenues, providing a protected/permissive left turn phase would allow left-
turning vehicles a dedicated portion of the signal phase and would reduce delay for the K/T associated
with waiting behind those left-turning vehicles. This improvement would improve reliability for the K/T.
This benefit would also accrue to the 29, which turns left at the intersection and is subject to the same
travel delays. This improvement would improve reliability for both lines and could reduce delay for the
K/T by up to 25 seconds and for the 29 by up to 30 seconds.

Kittelson & Associates, Inc. San Francisco, California
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Ocean Avenue/Geneva Avenue/Frida Kahlo Way

Feasible capital improvement recommendations to improve transit operations were not identified.
Improvements that privilege operations along Ocean Avenue {e.g., more green time for Ocean Avenue
approaches) would bring disbenefit to the 43 and 49 lines traveling along Frida Kahlo Way at the same
intersection. Constrained right-of-way limits quick-build improvement options, as well.

Secondary Effects of Implementing Improvements-en-BeeanAvente

The following describes the secondary construction and operational effects of implementing the<« - | Formatted: Normal

improvements identified above.

Construction

Describe in one paragraph ‘\><:”{ Formatted: Highlight
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General Effect to Vehicle Traffic

The reliability and delay reduction benefits described for transit vehicles along Ocean Avenue as a
result of the proposed changes would also accrue to general traffic along Ocean Avenue. Anticipated
effects are discussed below:

e Forwestbound left-turning drivers at Plymouth and Brlghton avenues, a protected/permissive
phase provides dedicated time to make the left turn-wi & oncoming
traffic or pedestrians. It would also provide a safety beneflt with the provision of the protected
movement.

e The westbound protected left-turn phase would occupy a share of green time and would resultin a
decrease in green time of a few seconds to other phases.- W ctr

e Foreastbound through drivers along Ocean Avenue, the prohlbltlon of Ieft turns at PIymouth and
Brighton avenues would improve travel times and reliability, eliminating instances of delay from
waiting behind a left-turning vehicle.

Effects on left-turning drivers at Plymouth or Brighton avenues are discussed in the Circulation section
below.

Kittelson & Associates, Inc. San Francisco, California
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Pedestrian Benefits

The Ocean Avenue/Plymouth Avenue intersection serves many a-censiderable numbere

fpedestrians in
the p.m. peak hour. These pedestrians share a signal phase with C

= right-turning, and left-turnin;

e. The shared vehicle turning movements and pedestrian crossings create a conflicts between
road users and contributes travel time delay for turning drivers yielding to pedestrians. The two
intersections with recommended improvements serve the following number of pedestrians-{refe:

e Ocean Avenue/Brighton Avenue: 442 pedestrians across north leg, 278 pedestrians across south
leg in the weekday p.m. peak hour (5-7 p.m.; see Appendix A)

e Ocean Avenue/Plymouth Avenue: 349 pedestrians across north leg, 152 pedestrians across south
leg in the weekday p.m. peak hour (5-7 p.m.; see Appendix A)

For pedestrians crossing the north legs of these intersections, conflicting left-turning vehicles would be
eliminated. For pedestrians crossing the south Iegs of these intersections, conflicts with left-turning
drivers would be ¢ ced-separatednto-differentsisnal-pl .. Separating the left-turning conflicts
provides a safety benefit to pedestrians crossing PIymouth and Brlghton avenues.

General Effect on Circulation

The identified improvements will have the following anticipated effect on circulation within the study
area:

e The prohibition of eastbound left turns at Ocean and Plymouth avenues. Prohibiting this
movement will redistribute the 11 left-turning drivers currently making this movement in the p.m.
peak hour. These drivers would have the following afew-options (see Figure 2):

e Turn left at Faxon, Miramar, or Granada avenues in advance of the Plymouth Avenue
intersection; or

e Turn right at Granada Avenue, left to Holloway Avenue, and then left at Plymouth Avenue, left
at Ocean Avenue, and right at Plymouth Avenue, adding approximately 1,700 feet of diversion
to their trip.

e The prohibition of eastbound left turns at Ocean and Brighton avenues. Prohibiting this
movement will redistribute the 39 left-turning drivers currently making this movement in the p.m.
peak hour. These drivers would have the following afew-options (see Figure 2):

e Turn right at Plymouth, Granada, or Miramar avenues, left at Brighton Avenue, and through at
Ocean Avenue, adding approximately 1,700 feet of diversion to their trip. Transit travel time
and reliability benefits accrue to general traffic.

Note that Brighton Avenue provides vehicular access to the Whole Foods parking deck and to

Avalon Ocean Avenue residential parking.

Kittelson & Associates, Inc. San Francisco, California
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Both prohibitions would redistribute these left-turning trips and increase the traffic on the relevant
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