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PURPOSE OF MEMORANDUM 

This technical memorandum {memo} identifies and analyzes existing sources of transit delay to the 29 

Sunset, [K/T ThirdVlnglesidef and 43 Masonic Muni lines in the Balboa Reservoir project study area, and 

then recommends offsite capital improvements to reduce transit travel times. 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. 

This memo is organized as follows: 

• Background 

• Analysis Approach 

• Findings 

• Recommended Improvements 

• Secondary Effects of Implementing Improvements 

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. The project would make a considerable contribution±;;!, 
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Commented [wl]: Great job! The document provides 
substantial evidence for the revisions to mitigation measure M-C
TR-4. Monitoring 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 

Commented [HT2]: Global On our website, it is stylized as: KT: 
K lngleside/TThird Street. 

LWhite: Kittelson, please make this a global. 

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

Commented [MGA4R2]: The draft SEIR used K/T 
Third/Ingleside. Keeping consistent with that document. 
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defined as two or more minutes, to cumulative transit delay to the K/T Third/Ingleside; 29 Sunset; and 

the 43 Masonic Muni lines.M 

ANALYSIS APPROACH 

This analysis consists of both quantitative and qualitative approaches to identify and analyze sources of 

transit delay and quantify how implementation of capital improvements would reduce transit travel 

times. Figure 1~ presents the study area as it relates to these approaches. 

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 

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

vehicle congestion. Off-peak nighttime travel times represent 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 provides the ability 

to estimate delay reductions from capital 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 analysis was conducted for the routes along the following segments: 

_• _ K/T Third/Ingleside: Jules Avenue/Ocean Avenue to Balboa Park Bay Area Rapid Transit {BART}; 

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

TRiFel StFeet/19tR P .. eA~e 0 .. 1 aAel I< 0 .. 1 alss !Fa.els IRFS~gR !Re ESFFielsF 8~t is aA SoeFAigRt SAit FS~te aAel is AS! 

iAel~eleel iA !Re aAal1·sis. 

'TRe Res~sAses ts CSFAFAeAIS (RTC) else~FAeAt Feoiseel !Re elFaft SEIR aAal,sis aAel MitigatisA Meas~Fe Mc TR 4, ooRiER 

iAESFFeetl 1 ieleAtifieel !Rat !Re ~Fs~sseel ~Fsjeet .. s~lel Raoe a esAsieleFasle esAIFis~tisA ts e~FA~latioe IFaAsit elela 1 SA 

!Re 49 VaA ~iess/MissisA liAe. 

3 The 8 Bayshore and 8BX Bayshore B Express series buses also travel through the study area · however as identified in 

the DSEIR the proposed project would not considerably contribute to cumulative transit delay on these routes. The 91 

Third Street/19th Avenue Owl and K Owl also travels through the corridor but is an overnight only route and is not 

included in the analysis. 

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

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

• 29 Sunset: Mission St/Persia Avenue to Plymouth Avenue/Ocean Avenue. 

Kittelson & Associates, Inc. 
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San Francisco, California 



Balboa Reservoir Supplemental EIR 

March 4ll., 2020 

f igure 11: P4eR1e 0 !i!!i!FBael:!e5 Transit Delay Analysis and Capital Improvements Study Area 

Kittelson & Associates, Inc. 
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San Francisco, California 

---------- Commented [wS]: 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). 

Commented [MGA6R5]: Updated with a study area illustrated 
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considering) 
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Field data collection was collected to identify the following: 

• Sources of transit delay along the corridor (location and descriptive cause}: 

Page 6 

• 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, capital improvements are then recommended to 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. 

Kittelson & Associates, Inc. San Francisco, California 
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The aAalysis a1313roach co1T113ares traAsit tra·1el tiA'les duriAg the 13ealc 13eriod a Ad AighttiA'le 

off 13ealc 13eriod. TraAsit travel tiA'les are ty13ically slmvest duriAg the 13.A'l . 13ealc 13eriod, 

greatly iAflueAced 13y ·1ehicle coAgestioA. Off 13ealE AighttiA'le tra·1el tiA'les re13reseAt the 

coAditioAs iA .,...hich traAsit vehicles do Rot e>c13eriCAce the ty13ical delays related to vehicle 

coAgestioA iA the 13.A'l. 13ealE 13eriod. As a result, the off 13ealE AighttiA'le tra·1el tiA'les are a 

co1T113arisoA to the 13.A'l . 13ealE 13eriod tra·1el tiA'les to calculate the differeAces 13et·.veeA 

iAdividual segA'leAts of delay withiA the study area, a Ad to ideAtif'; the delay sources for 

those segA'leAts. 

ldeAtif';iAg the s13ecific locatioAs, causes, a Ad aA'lOUAt of delay aloAg a traAsit route wo•1ide 

the al3ility to estiA'late delay reductioAs froA'l i1T113ro•1e1T1eAts. IA coAtrast, the data collected 

for the DSEIR aAalysis iAcludes eicistiAg K/T tra•1el tiA'les for the full segA'leAt a lo Ag OceaA 

A>1eAue 13etweeA Jules A>1eAue aAd Ball3oa ParlE BART, 13ut Rot for 13oiAts aAd sul3di11ided 

segA'leAts aloAg the corridor. 

The The aAalysis ,,...as coAducted for the routes aloAg the follmviAg segA'leAts: 

K/T Third/IAgleside:, Jules /\11eAue/OceaA /\vCAue to Ball3oa Parle Bay /\rea Ra13id TraAsit 

fBAAT17 

K/T Third/IAgleside:, Sa A Jose /'.veAue/GeAeva /\11eAue to Dorado Terrace/OceaA /'.veAue; 

29 SuAset:, PlyA'louth /\•1eAue/OceaA /\veAue to MissioA St/Persia /\veAue; a Ad 

29 SuAset:, MissioA St/Persia P.veAue to PlyA'louth P.veAue/OceaA /'NeAue; 

q9 Va A Ness/MissioA, Frida Kahle Way/CCSF South EAtraAce to MissioA St/Persia /\vCAue; 

ttf!6 

q9 Va A ~Jess/MissioA, Missie A St/OceaA AveAue to Frida Kahle 'Nay/CCSF South EAtraAce . 

Field data collectioA was coAducted to ideAtified y the followiAg: 

Sources of traAsit delay aloAg the corridor (i.e., locatioA a Ad descri13ti·1e cause); 

Kittelson & Associates, Inc. San Francisco, California 
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Delay values associated • ... ·ith giveR locatioRs a Rd Bus actioRs (corridor delay, traRsit reeRtry 
delay, or 13asseRger BoardiRg delay); a Rd 

Qualitati•1e OBSCPlatiORS of CORditiORS at 13oteRtial iFR13FO'ICl'RCRt locatiORS. 

Based OR the data a Rd OBSCPlatiORS, caCa13ital iFR13FO'ICl'RCRtS are theR reCOFRl'RCRded to 
.,.,.ould Be targeted to iFRiaro·1e traRsit 013erati0Rs at a foced 13oiRt aloRg a seP1ice segFReRt 

(i.e., aR iRtersectioR a Rd a13iaroach directioR), with BCRefits accruiRg to the segFReRt's tra·1el 
tifRe-, 

Analysis Approach for 43 Masonic 

Commented [EW7]: Kittelson, I know we worked on this 
addition together but just realized this is the first time this is 
introduced in the memo so please define this in a footnote . 

The analysis for the 43 Masonic supplements the ~ynchro corridor analysis Wrom the DSEIR and utilizes ~ 
the traffic counts and future traffic volumes from the DSEIR to calculate delay to the line at the Ocean ~ 
Avenue/Frida Kahlo Way/Geneva Avenue intersection.s The delay associated with the inbound 43 >-C~o~m~m~e~nt~e~d~[~M~G~A~S~R~7~],~w~e~h~a~ve~i~nc~lu~d~ed~a~f~o~ot~no~t~e~~~ 

Masonic {i.e., going towards Balboa Park BART station} primarily comes from the signal at Frida Kahlo description here. 

Way/Geneva Avenue/Ocean Avenue. The delay experienced at this intersection is primarily associated 

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, no additional data collection was needed to calculate transit delay because the 

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. 

DATA COLLECTION 

The field data collection occurred in two phases to achieve a disaggregate analysis of travel times and 

delays. The p.m. 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 

p.m. 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 

provided a baseline travel time along the lines as well as times along and through the same fixed 

5 As part of the DSEIR analysis transit corridor delay was quantified using Trafficware's Synchro modeling software 

arterial/corridor delay reports to calcu late traffic congestion delays along corridors served by transit. Intersection 

operations analysis was performed using Synchro software and conducted using the SF Planning Department's 

Guidelines for Svnchro Intersection LOS Analvsis. Intersection operations were analyzed for Existing Conditions Existing 

plus Developer's Proposed Option (which includes reassigned parking trips) and Existing plus Additional Housing 

Option (does not include reassigned parking trips) for the weekday a.m. and p.m. peak hours. 

Kittelson & Associates, Inc. San Francisco, California 



Balboa Reservoir Supplemental EIR 
March 4ll., 2020 Page 9 

segments observed in the p.m. peak period collection. The off-peak travel time runs occurred between 

8 p.m. and 11:59 p.m. on Thursday, January 9, 2020, and Thursday, January 23, 2020. 6
·
7 

[P.M. Peak Period Delay Collection and Observation J 

~ravel time data were collected and qualitative observations recorded at the following locations ~ram a 

fixed vantage pointf: 

• Ocean Avenue and Brighton Avenue {eastbound and westbound).:!.; 

• Ocean Avenue and Plymouth Avenue {eastbound and westbound}~; and 

• Ocean Avenue and Frida Kahlo Avenue {eastbound and westbound).!2. 

At each intersection, both segment travel time and f!e€ieintersection travel time were calculated, both 

of which are defined below. The number of observations used to establish the averages is provided in 

each table with the discussion of findings. 

Segment travel time is defined as the time required for the transit vehicle to travel from the 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 stopped at a red light or entered the back of a queue at the light; or 

• 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. 

Ne€lelntersection travel time is defined as the time required for the transit vehicle to pass through an 

intersection.:..' 

The recorded time began when: 

6 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. 

7Field data were collected during typical conditions (i.e., no events, disruptions, or inclement weather). 

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

'This intersection was observed from public space in front of the McDonald's on the south side of Ocean Avenue 

between Plymouth and Brighton avenues. 

10 This intersection was observed from an elevated vantage point on the Ocean Avenue pedestrian bridge. 

Kittelson & Associates, Inc. San Francisco, California 

Commented [EW9]: I have the following questions on this 

section: 

•With the exception of the days, aren't the methods for 

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

and also during the nighttime runs? Should we group them both 

in the same heading? 

•How many observations comprise the p.m. peak period v. the 
nighttime runs? We should disclose the number of data sets that 

we averaged to getthe nighttime v. peak period data? 

Commented [MGA10R9]: 1) The methods for collection are 
different: 

•PM is from a fixed vantage point 

•Nighttime (off-peak) is ridingthe bus 

The goal is to measure the same time points under different 

scenarios, but the PM also provides qualitative descriptions. 

Provided an additional sentence above to distinguish .. I still think 

they merittheir own sections. 

2) We have included the number of observations as a footnote for 

each table. 

Commented [EWll]: Define the vantage points in the 

footnotes or reference where the reader can find them in the 

memo. 

Commented [MGA12Rll]: We have included footnotes 
describing the vantage points. 



Balboa Reservoir Supplemental EIR 

March 4ll., 2020 

• The vehicle stopped at a red light or entered the back of a queue at the light; or 
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• The front of the vehicle entered the intersection during a green light; or 

---{rhe-lfe!TiEH"4Ni'!5--'ol~fA-tt-€af-leA~-efifRe--Bae-k-el'-a--€Hfelf€-iltf..tAce-.fftterseaEief!f..~~~~~~~~ 
_•_+l:!e-_recorded time ended when the front of the transit vehicle cleared the intersection. -
[off-Peak Travel Nighttime Time Run 

~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Kittelson conducted on board travel time runs fs~r sl35er¥atisA5 o.f.!J. the studied segments to establish 

baseline times in calculating p.m. peak period delay.aAEl ESFA13areEl tl'le5e a¥erage EsrriElsr tra¥el tiFAe5 

ts SFMTA l'li5tsriEal tra\'el tiFAe5. Tl'le ESFA13ari5sA sf tl'le sl35er\•eEl Elata ts tl'le l'li5tsriEal tra\•el tiFAe5 

5er¥eEl a5 a EFS55 EReEI( ts eA5~re tl'lat tl'le sl35er¥atisA5 a1313rs13riately re13re5eAteEl tl'le 5t~ElieEl 

5egFAeAt5 .11 ~hese segments included: 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

• K/T Third/I ngleside_K/T TRirEl/IAgle5iEle 

o Eastbound, Ocean Avenue/Miramar Avenue to Balboa Park BART 

o Westbound, Balboa Park BART to Ocean Avenue/Miramar Avenue 

• 29 Sunset 

o Eastbound, Plymouth Avenue/Ocean Avenue to Ocean Avenue/Howth Street 

o Westbound, Ocean Avenue/1-280 on ramp to Plymouth Avenue/ Ocean Avenue 

FINDINGS 

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/lngleside_KIT TRirEl/IAgle5iEle and the 29 Sunset. 

11-To ensure these travel times were representative of typical off-peak nighttime conditions. Kittelson compared the 

stop-to-stop travel times to historical SFMTA travel time data as a cross-check. The SFMTA maintains an internal 

database of historical travel times; those data points are lifftite€1-aggregated te-fil._historical travel time between stops. 

SFMTA provided historical weeknight travel times as a point of reference. The SFMTA data provided includes median 

and goth percentile historical travel times between stops. The historical travel time data is included in Appendix D.-+Ae 

a.erage eff ~eah Ira.el liF~'le r~As fer !Re seleeteel segFAeAts .. ere eeFA~areel agaiAst !Re FAeeliaA Risterieal Ira.el tiFAes 

te eAs~re tRe 1 .. ere reweseAtatioe. 

Kittelson & Associates, Inc. San Francisco, California 

Commented [HT13]: 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. 

Commented [MGA14R13]: This was just to distinguish "at the 
light" from "in the back of the queue" ... have consolidated the bullet 
points. 

Commented [EW15]: Maybe we just state here thatthe 
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 I had to read several times to understand. 

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

Commented [MGA16R15]: Included a footnote rather than a 
separate section. The footnote is long but improves memo 
readability. 

Commented [HT17]: Clarify that this is the SFMTA provided 
data below. On first read, it can appear that these were the 
segments for the off-peak data collection. 
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Table l:Transit Travel Time Delays Eastbound at Ocean Avenue/Brighton Avenue 

Off-Peak Nighttime Peak Average Travel 
Average Travel Time Time econds 

econds 
Route/Location 

K/r Third/I ngleside K,£+ TRirElflAgle5iEle 

~Segment travel 
time: Plymouth to 
Brighton 14 14 

\Neaelntersection ~ ravel 
time: th rough Brighton 4 29 

29 Sunset 

~Segment travel 
time: Plymouth to 
Brighton 13 17 

.flleflelntersection travel 
time: th rough Brighton 12 28 

Difference 
econds 

0 

26 

4 

16 

Note: Averages based on four K!T off-peak period observations three 29 off-peak period observations 16 peak period KI T 

observations and 10 peak period 29 observations. 

Source: Kittelson, 2020. 
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Most differences in delay at this location were associated with the f!e€ieintersection : an average of 26 

and 16 seconds for the K/r Third/lngleside_K,£+ TRirElflAgle5iEle and 29 Sunset, respectively. The 

following observations provide context for peak period travel times at this location in the eastbound 

direction: 

• The segmenttlifi* travel times were relatively similar between peak and off-peak periods, indicating 

~hat delay is mostly related to signal timing and intersection queueing a558EiateEI witR tRe 

iAter5eEtieA jrather than ~s @long the corridor that would slow tRe EerriEler transit 

along the segment€1ewH. 

• The K/r travels in the center-running track lane and is sometimes delayed by left-turning vehicles. 

The train was frequently observed to be stuck behind left-turning vehicles, at times resulting in 

missing a green light and incurring additional delay from the red signal. 

• The K/r routinely stopped at red lights in the p.m. peak period. In the off-peak period, the line was 

not observed to experience any travel time delay due to red lights. 

• The 29 has the flexibility to operate in either lane and was generally observed in the right travel 

lane and does not wait directly behind left-turning vehicles {it must be in the right lane traveling 

through the intersection to be aligned to serve the next passenger stop}. However, one observation 

noted that queuing from a left-turning vehicle affected both lanes and contributed to delay for the 

29. 

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

Kittelson & Associates, Inc. San Francisco, California 

Commented [HT18]: Global - use "intersection" instead of 
"node"? 

LWhite: Agree, please make a global edit. 

Commented [w19R18]: I'm ok with node or intersection, if 
the term is defined earlier and used consistently. 

Global: please use consistent terms throughout. For example, this 
table uses link where earlier the term is segment. 

Commented [MGA20R18]: Made global edits: "node" 
removed throughout and replaced with intersection (more intuitive 
term) .... and "link" replaced with ''segment" throughout. 

Commented [EW21]: Does this mean the signal timing? If not, 
what does this mean? 

Commented [MGA22R21]: Yes, signal timing and queues. 
Added clarifying language. 

Commented [HT23]: Wantto confirm my understanding of the 
methodology. It sounded like that once the train entered the 
queue, that it ended their "link" travel time and started their 
"node" travel time. If that understanding is correct, I don't think 
we can make this statement based on the information we have. 
Instead, the queue could be part of the node/intersection delay. 

LWhite: Kittelson, please address 

Commented [MGA24R23]: OK, text has been revised to 
clarify. We're saying that queueing is happening at the intersection 
(as the data bear out) 
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• With the center-running track lane serving left-turning vehicles, the right 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 51oll35taAtial much ~of the delay to the -K+ffi Line and a portion of 

the delay to the 29 can be attributed to left-turning vehicle delay. This includes frequently waiting 

behind left-turning vehicles searching for a gap in oncoming traffic. 

Westbound 

Table 2~ provides average observed travel times on Ocean Avenue approaching and through 

Brighton Avenue in the westbound direction for the K/T Third/lngleside_K/T HlirEl/IAgle5iEle and the 29 

Sunset. 

~able! 2:Transit Travel Time Delays Westbound at Ocean Avenue/Brighton Avenue 

Off-Peak Nighttime 
Average Travel Time Peak Average Travel 

Route/Location (seconds) Time (seconds) Difference in seconds 

K/T Third/Ingleside 

~Segment travel 
time: Lee to Brighton 8 ±415 f>Z 
.flleflelntersection travel 
time: th rough Brighton 3 ®23 ~20 

29 Sunset 

~Segment travel 
time: Lee to Brighton 8 ±+19 fHl 

.flleflelntersection travel 
time: th rough Brighton 2 ~32 ~30 

Note: Averages based on two K/ T off-peak period observations two 29 off-peak period observations five peak period KI T 

observations and seven peak period 29 observations. 

Source: Kittelson, 2020. 

Most differences in delay were associated with the f!e€ieintersection : an average of ~.fQ_and ~30 

seconds for the K/T Third/Ingleside K/T TRi,EEl/IAgle5iEle and 29 Sunset, respectively. The following 

observations provide context for the peak period travel times at this location in the westbound 

direction: 

• The segment travel times almost doubled for the -K+fil and more than doubled for the 29 but 

represent small portion of each line's travel time compared to the time through the intersection . 

The differences indicate that p.m. peak period congestion levels affect operating speed through the 

corridor in the westbound direction. 

Kittelson & Associates, Inc. San Francisco, California 

~ Commented [MGA25]: In revisiting the spreadsheet analysis to 

confirm the number of observations, I noticed that some 29 data 

points were attributed to the KT. I corrected and updated. Hence, 

the increase in 29 and decrease in KT. 
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• The 14+.!SLI travels in the center-running track lane and is sometimes delayed by left-turning 

vehicles. The train was not observed to be stuck behind left-turning vehicles such that the train 

would miss a green light and incur additional delay from the red signal, as was observed in the 

eastbound direction. However, left turns do contribute to approach delay in this direction, and the 

14+.!SLI was frequently observed to experience delay at red lights in this direction. The p.m. peak 

hour turning movement counts collected for the project show 122 left-turning vehicles in the p.m. 

peak hour {see Appendix A}; observations indicate that most left-turning drivers must wait until the 

end of the permissive green phase to turn left. 

• The 29 operates in the right travel lane and does not wait directly behind left-turning vehicles. The 

left-turning delay has less direct influence on 29 operations. 

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

• With the center-running track lane serving left-turning vehicles, the right lane serves the 29, and 

right-turning vehicles, as well as observed to serve the majority of through vehicles. Drivers turning 

right must yield to pedestrian movements at the parallel crosswalk, potentially delaying through 

vehicles behind right-turning vehicles. 

IA tl'le ea5tl3e1oJAEl ElireEtieA aAEl we5tl3e1oJAEl ElireEtieA5 iA tl'le 13.FA . 13eak 13erieEl, left tlolrAiAg vel'liEle5 

51'lare tl'le EeAter rlolAAiAg traEk laAe witl'l tl'le K/T, wl'liEl'l FAlol5t wait fer vel'liEle5 ts tlolrA aAEl Elear tl'le 

iAter5eEtieA ts 13FSEeeEl 5traigl'lt. Te travel tl'lre(,JgR tl'le iAter5eEtieA iA tl'le 13.FA. 13eak l'lelolr, tl'le K/T 

eJc13erieAEe5 2e 5eEeAEl5 sf travel tiFAe Elelay iA tl'le ea5tl3e1oJAEl ElireEtieA aAEl :n 5eEeAEl5 sf travel tiFAe 

Elelay iA tl'le we5tl3e1oJAEl ElireEtieA EeFA13areEl ts eff 13eak ESAElitieA5. IA 13etl'l ElireEtieA5, tl'le left tlolrA5 are 

5erveEl 13y 13erFAi55ive 131'1a5iAg, reEjloliriAg Elriver5 ts yielEl ts SAESFAiAg traffiE aAEl ts 13eEle5triaA5 Er855iAg 

ts tl'leir left. A5 a re51ollt, tl'le5e Elriver5 ty13iEally wait tl'lre1oJg1'1 tl'le greeA 131'1a5e aAEl tlolrA at tl'le eAEl sf tl'le 

~ 

Tl'le 29 Elee5 Ast 51'lare tl'le traEk laAe aAEl i5 le55 5eA5itive ts tl'le 13Fe13agatieA efElelayeEl 13y left tlolrAiAg 

Elela~. l=lewever, witl'l tl'le EeAter rlolAAiAg traEk laAe effeEtively 5erviAg eAe er twe vel'liEle5 13er 

greeA 131'1a5e, tl'le far rigl'lt laAe iA eaEl'l ElireEtieA 5erve5 tl'le FAajerity sf tl'le vel'liEle5 ( 13etl'l tl'le 29 131ol5, 

tl'le FAajerity sf tl'lre1oJg1'1 vel'liEle5, aAEl rigl'lt tlolrAiAg vel'liEle5 yielEliAg ts Er855iAg 13eEle5triaA5f. TRe 29 

eJc13erieAEe5 aA average sf le 5eEeAEl5 sf travel tiFAe Elelay iA tl'le ea5tl3e1oJAEl ElireEtieA aAEl 2~ 5eEeAEl5 sf 

travel tiFAe~ 

Te travel tl'lre1oJg1'1 tl'le iAter5eEtieA iA tl'le 13 .FA. 13eak l'lelolr, tl'le 29 eJc13erieAEe5 le 5eEeAEl5 sf travel tiFAe 

Elelay iA tl'le ea5tl3e1oJAEl ElireEtieA aAEl 2~ 5eEeAEl5 sf travel tiFAe Elelay iA tl'le we5tl3e1oJAEl ElireEtieA 

EeFA13areEl ts eff 13eak Aigl'lttiFAe ESAElitieA5. IA tl'le we5tl3e1oJAEl ElireEtieA, tl'le 29 al5e eJc13erieAEe5 AiAe 

5eEeAEl5 sf travel tiFAe 13etweeA bee aAEl Brigl'lteA aveAlole5, Ele1oJl3liAg it5 eff 13eak travel tiFAe. 

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

Eastbound 
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Table 3Talile ~ provides average observed travel times at Ocean and Plymouth avenues in the 

eastbound direction for the K/T Third/lngleside_K/r HlirEl/IRgle5iEle. 

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

Off-Peak Nighttime 
Average Travel Time Peak Average Travel 

Location (seconds) Time (seconds) Difference in seconds 

K/T Third/I nglesideK/r HlirEl/IRgle5iEle 

~Segment travel 
time: Miramar to 
Plymouth 16 -Not recorded'± -

.flleflelntersection travel 
time: through 
Plymouth 13 27 14 

~.Q.Because of limitations from a fixed vantage point observed p.m. peak period H-A*-segment travel time was noted between was-fef 
tl::ie eegFJ::iE!Flt 13et"'E!E!FI Granada " ' 'E!FI' IE! aF16' .fill.Q_Plymouth A£venues. whereas off-peak period observations noted time between 

Miramar and Plymouth avenues, Fist ~rsFJ::i ~ 4iraFJ::iar. Comparison of the two entries would Wfl.l:ll.Q...not be commensurate.] ___ ~-~ 
Note : Averages based on four ~KIT off-peak period observations and seven peak period ~KIT observations. ~ 
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: 

• The ~.!SLI 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 ~JSLI travels in the center-running track lane and is sometimes delayed by 

left-turning vehicles. 

• The 29 turns right from Plymouth Avenue onto Ocean Avenue at this intersection and does not 

travel eastbound through the intersection . 

Westbound 

Table 4Talile 4 provides average observed travel times at Ocean and Plymouth avenues in the 

westbound direction for the K/T Third/lngleside_KfT HlirEl/IRgle5iEle and the 29 Sunset. 

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

Off-Peak Nighttime 

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

Kittelson & Associates, Inc. San Francisco, California 

Commented [w28]: Table note missing from table and please 
clarify second sentence. 
~~~~~~ 

Commented [MGA29R28]: Updated. 
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K/T Third/lnglesideK,l+ +RiFElflAgle5iEle 

~Segment travel time: 
Brighton to Plymouth 

Wefielntersection travel time: 

through Plymouth 

29 Sunset 

~Segment travel time: 
Brighton to Plymouth 

Wefielntersection travel time: 

through Plymouth 
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7 11 4 

4 29 25 

5 9 4 

3 33 30 

Note: Averages based on two ~KIT off-peak period observations three off-peak period 29 observations six peak period ~KO 

observations and 12 peak period 29 observations. 

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: 

• The travel time difference in segmentf.i+A.* travel times for each line indicates that the sources of 

delay are at the intersection rather than due to overall travel speeds on the segment. 

• The ~ffi 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 intersection travel time was 57 seconds, indicating wide 

variability. Like at the Brighton location, the ~ffi travels in the center-running track lane and is 

sometimes delayed by left-turning vehicles. 

• The 29 turns left onto Plymouth Avenue at this intersection, so it is subject to the same operational 

delay and issues as the ~ffi. During the p.m. peak hour, the 29 was observed to miss its green 

phase multiple times, with a maximum f!e€ieintersection travel time of 99 seconds resulting from 

waiting for left-turning drivers {sitting through two red phases}. 

IA tl'le ea5tl3elolAEI EliFeEtieA aAEI we5tl3elolAEI EliFeEtieA5 iA tl'le 13.FA. 13eak 13eFieEI, left tlolFAiAg 11el'liEle5 

5RaFe tl'le EeAteF FlolAAiAg tFaEI( laAe witl'l tl'le K,l+, WRiER FAlol5t wait feF 11el'liEle5 ts tlolFA aAEI EleaF tl'le 

iAteF5eEtieA ts 13FSEeeEI 5tFaigl'lt . Te tFa11el tl'lFelolgl'l tl'le iAteF5eEtieA iA tl'le 13 .FA . 13eak RSlolF, tl'le K,l+ 

eJc13eFieAEe5 14 5eEeAEl5 sf tFa11el tiFAe Elelay iA tl'le ea5tl3elolAEI EliFeEtieA aAEI 23 5eEeAEl5 sf tFa11el tiFAe 

Elelay iA tl'le we5tS81olAS EliFeEtieA E8FA13aFeEI ts eff 13eal( E8AEliti8A5 . IA 13etl'l EliFeEti8A5, tl'le left tlolFA5 aFe 

5eF11eEI 13y 13eFFAi55i11e 131'1a5iAg, FeEjloliFiAg EIFilleF5 ts yielEI ts 8AE8FAiAg tFaffiE aAEI ts 13eEle5tFiaA5 EF855iAg 

ts tl'leiF left. A5 a Fe51ollt, tl'le5e EIFi11eF5 ty13iEally wait tl'lFelolgl'l tl'le gFeeA 131'1a5e aAEI tlolFA at tl'le eAEI sf tl'le 

~ 

Kittelson & Associates, Inc. San Francisco, California 



Balboa Reservoir Supplemental EIR 
March 4ll., 2020 Page 16 

IA tl'le eastl3e1oJAEl ElireEtieA tl'le 29 Elees Ast travel tl'lre1oJg1'1 tl'le iAterseEtieA SA OEeaA AveAlole. IA tl'le 

westl3e1oJAEl ElireEtieA tl'le 29 tlolrAs left freFA tl'le EeAter rlolAAiAg traEk laAe aAEl is seAsitive ts 

tl'leseFAetiFAes ElelayeEl 13y 13re13agatieA sf _left tlolrAiAg Elelayvel'liEles. TRe 29 was el3serveEl ts FAiss greeA 

131'1ases SA FA1oJlti13le SEEasieAs Ellole ts waitiAg 13el'liAEl left tlolrAiAg vel'liEles, iAEl1oJEliAg FAissiAg twe greeA 

131'1ases SA eAe SEEasieA. Te tra~·el ·.vestl3e1oJAEl tl'lrelolgl'l tl'le iAterseEtieA iA tl'le 13.FA. 13eak l'lelolr, tl'le 29 

eJc13erieAEes aA average sf ~Q seEeAEls sf travel tiFAe Elelay EeFA13areEl ts El1oJriAg eff 13eak ESAElitieAs. 

Ocean Avenue and Geneva Avenue/Frida Kah lo Way 

Eastbound 

Table 5Ta&tle-i provides average observed travel times in the eastbound direction for the K/T 

Third/lngleside_K(r TRirEl/IAglesiEle and the 29 Sunset. 

Table 5: Transit Travel Time Delays Eastbound at Ocean Avenue/Frida Kahle Way/Geneva Avenue 

Off-Peak Nighttime 

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

K/r Third/I nglesideK(r TRirEl/IAglesiEle 

~Segment travel 
time: Lee to Frida Kah lo 19 18 -

~Intersection travel 
time: through Frida 
Kah lo' 39 53 14 

29 Sunset 

~Segment travel 
time: Lee to Frida Kah lo 10 15 5 

~Intersection travel 
time: through Frida 
Kah lo 57 54 -

11ncludes dwell time 

Note: Averages based on four Ka off-peak period observations three off-peak period 29 observations four peak period KCT 
observations and eight peak period 29 observations. 

Source: Kittelson, 2020. 

As Table STaW@-9 provides, the p.m. peak period travel time delays were Ast s1oJl3staAtial relatively 

small based on the observations and data collection. The following observations provide context for 

travel times: 

Kittelson & Associates, Inc. San Francisco, California 
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• [During peak and off-peak periods, the iqjK!Tj showed consistent travel times between Lee Avenue 

and the intersection {or back of queue}. 

• The 29 includes a near side bus stop between Harold and Geneva 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 f!e€ieintersection travel times were widely variable, ranging from 21 
seconds to 82 seconds. 

• ~he K,£ line shares a travel lane with left-turning vehicles in a left-turn lane with a protected left

turn phase . TRe iAter5eEtieA 13f8ViEle5 a wsteeteEl left hlFA 13Ra5eAlthough '58 left hlFAiAg drivers 

do not share a conflicting phase with crossing pedestrians and do not need to yield to oncoming 

traffic. the K/ T {which continues straight} must wait behind left-turning vehicles at a red light while 

adjacent through traffic has a green indication. delaying the line relative to if it was in an exclusive 

lane or a through lane. l=lewever, tl=le K,£T FAay 5till wait 13el=liAEl a vel=liele left t1o1rAiAg vel'liele if tl'le 

aEljaeeAt tl'lre1o1gl'l traffie l'la5 a greeA iAElieatieA l31o1t tl'le wsteeteEl lek t1o1rA 131'1a5e l'la5 a reel 

iAElieatieA.] 

Westbound 

Table 6+a8le--e provides average observed travel times in the westbound direction for the K/T 

Third/lnglesideK/T TRirEl,£1Agle5iEle and the 29 Sunset. 

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

Off-Peak Nighttime 
Average Travel Time Peak Average Travel 

Location {seconds} Time {seconds} Difference in seconds 

K/r Third/I nglesideK/T TRirEl,£1Agle5iEle 

~Segment travel 
time: Howth to Frida 
Kah lo 12 17 5 

.flleflelntersection travel 
time: through Frida 
Kah lo 11 49 38 

29 Sunset 

~Segment travel 
time: Howth to Frida 
Kah lo 15 20 5 

.flleflelntersection travel 
time: through Frida 
Kah lo 8 66 58 

Note: Averages based on two ~KIT off-peak period observations two off-peak period 29 observations six peak period ~K!T 

observations and 10 peak period 29 observations. 

Source: Kittelson, 2020. 

Kittelson & Associates, Inc. San Francisco, California 
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Commented [MGA31R30]: Completed the statement. 
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• In the p.m. peak hour, the Jaffi 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 queuing 

once the Jaffi left the separated track lane to the east of the intersection . No left turns are 

allowed from the center-running track lane, so the Jaffi was not observed to be waiting behind 

turning vehicles. Rather, the limited green time and the queuing present contributed to higher p.m. 

peak hour travel times. 

• The 29 experienced 58 seconds 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 frequently 

queued in advance of the intersection, in some cases back to Howth Street. As a result of queueing, 

buses missed green signal phases and waited for an ~xtra signal cycle; the maximum intersection 

travel time observed in the p.m . peak observations was 213 seconds~'-· ------------~--- Commented [HT34]: What was the max travel time? Might be 

\ 

helpful context to show variability. 
• The 29 was observed to use the center-running track lane to bypass queuing on at least one 

occasion . 

!__]rhis intersection is uniquely constrained compared to the other study Intersections: 

!____JJ;_serves multiple approaches with higher volumes than the Brighton and Plymouth 

intersections. This includes cross-street volumes and through and turning movement volumes 

along Ocean Avenue . Much of the delay recorded was observed to be a result of queuing, likely 

• 

longer signal cycle than the other locations. 

LWhite: Kittelson, please address 

Commented [MGA35R34]: Included. 

Commented [HT36]: This can be broadened. Yes, it has the 
highest side street volumes, but I believe it is also the highest 
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times. 

LW hite: Kittelson, let's discuss this one with Tony. 

as a result of the allocation of green time to competing intersection approaches.] --

The intersection includes longer pedestrian crossings across Ocean Avenue {in excess of 80 feet} \ 

than the other intersections. requiring longer side-street pedestrian crossings phases and a 

1:=~~~~~~~~~~~~~~~~==< 

These constraints reduce the ability to provide capital improvement solutions compared to the other 

locations. 

sl35er11eEl ts 13e a re51ollt sf EjloleloleiAg aAEl ESFA13etiAg EleFAaAEl5 at tl'le iAter5eEtisA. 

Southbound 

The 43 Masonic outbound route along Geneva at this location from one of two shared left-through 

lanes that do not include conflicting pedestrian or vehicle movements. As provided in Table 3.B-18 

beginning on Response to Comments Section 4C pp. 4.C-40, project-related increase in vehicle traffic 

and passenger boarding/alighting activity would be associated with 82 seconds of travel time delay 

Kittelson & Associates, Inc. San Francisco, California 
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during the p.m. peak hour. Travel time delay is attributable to passenger boarding activity, transit 

reentry time, and the level of vehicular traffic at the intersection and surrounding the Muni stop 

approximately 250 feet north of the intersection. The 2000 Highway Capacity Manual shows average 

bus re-entry delay into adjacent traffic streams to increase as a function of the adjacent lane hourly 

volumes, from an average of zero seconds with 100 veh icles to an average between four and six 

seconds at volumes between 400 and 600 veh icles per hour.12 Data collected for this project show a 

southbound p.m. peak hour volume of 508 vehicles, which corresponds with an estimate of between 

four and six seconds of reentry delay in addition to delay at the intersection. As explained in the 

preceding section, this intersection is constrained by vehicle demand and pedestrian crossing lengths 

that limit possible signal timing solutions. 

Combined Delay 

Table ~ 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 

Location Eastbound Westbound 

K/T Third/lnglesideK,t+ +RiFElflRgle5iEle 

llle€iel ntersection travel time: 
through Plymouth Avenue 14 25 

llle€iel ntersection travel time: 
through Brighton Avenue 26 &720 

llle€iel ntersection travel time: 
through Frida Kah lo Way 14 38 

Total Combined Delay 54 *0083 

29 Sunset 

hiflkSegment Travel Time: Lee to 
Brighton n/a !Hl 

llle€iel ntersection travel time: 
through Brighton Avenue 16 ~30 

llle€iel ntersection travel time: 
through Plymouth - 30 

llle€iel ntersection travel time: 
through Frida Kah lo Way - 58 

12 2000 Highway Capacity Manual Chapter 27 Exhibit 27-10. Reproduced in the "Public Transit" appendix of the 2019 

San Francisco Transportation Impact Analysis Guidelines and available at https://sfolanning.org/project/transportation

impact-analysis-guidelines-environmental-review-updatellimpact-analysis-guidelines 

Kittelson & Associates, Inc. San Francisco, California 

I 
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Total Combined Delay 

Source: Kittelson, 2020. 

RECOMMENDED IMPROVEMENTS 
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16 

The following improvements are recommended to reduce transit travel times in the study area and are 

displayed in Construct a bus boarding island on southbound Frida Kahlo Way. 

Figure 2~. These proposed improvements require approval by the SFMTA and are subject to 

review by relevant rail oversight authorities. 

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

Avenue; 

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

• Providing a protected green arrow signal phase for westbound left turns at Ocean 

Avenue/Plymouth Avenue; afltl 

• Prohibit eastbound left turns at Ocean Avenue/Plymouth Avenue~7 and 

• Construct a bus boarding island on southbound Frida Kah lo Way. 

Figure 2: Recommended Improvements to Reduce Transit Travel Times 

Kittelson & Associates, Inc. San Francisco, California 

Commented [MGA43]: Westbound column updated per my 
comments in Table 2. 
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Source: Google Earth" 

Ocean Avenue/Brighton Avenue 

Eastbound: Prohibit left Turns 
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At Ocean and Brighton avenues, prohibiting eastbound left turns would provide dual benefit to transit 

operations. It would eliminate transit delay for the KLT associated with waiting behind left-turning 

vehicles, which was observed to result in missing green phases. ~ 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 right lane. ~his would benefit the 29 as well, whose drivers would either 

travel in a right lane with fewer vehicles or could also use the left lane to travel through the 

intersection if right-turning vehicles are yielding to crossing pedestrians. 

Implementing this improvement would improve reliability for the KLT and 29 and could reduce p.m. 

peak hour travel time delay compared to off-peak travel times by up to ~6 and 16 seconds~ 
respectively. There is no guarantee that the improvement would reduce delay by the ful l amounts 

observed, given there are other sources of transit delay. 

Westbound: Provide Protected/Permissive left Turn Phasing 

At Ocean and Brighton avenues, providing a protected green arrow 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 

and could reduce delay by up to 6-7-lQ_seconds. There is no guarantee that the improvement would 

reduce delay by the full amounts observed, as the K(I line would need to wait for a turning vehicle to 

clear even though the movement would be more reliable with a protectedLpermissive phase. 

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 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 right lane. This improvement would improve reliability for both lines and 

could reduce delay for the K/T by up to /14 ~econds. There is no guarantee that the improvement would 

reduce delay by the full amounts observed. given there are other sources of transit delay. 

Kittelson & Associates, Inc. San Francisco, California 
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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+ffi 

associated with waiting behind those left-turning vehicles. This improvement would improve reliability 

for the K+ffi. 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+ffi by up to 25 seconds and for the 29 by up to 30 seconds. There is no 

guarantee that the improvement would reduce delay by the full amounts observed, as the K+K/T and 

29 lines would need to wait for a turning vehicle to clear even though the movement would be more 

reliable with a protected/permissive phase . 

Frida Kah lo Way/ Ocean Avenue/Geneva Avenue 

Southbound: fJ.FBhisit left TYffl&Transit Boarding Island 

The improvement identified to improve transit operations at this intersection is the addition of a transit 

boarding island along the southbound approach of Frida Kah lo Way. A transit boarding island would be 

an extension of the sidewalk at the location of the stop that would reduce passenger boarding and re

entry delay associated with accessing the bus stop . The SFMTA Transportation Engineering Transit 

Preferential Toolkit identifies that transit boarding is lands typically reduce passenger boarding/alighting 

delay by an average of five seconds and reduce re-entry delay by an average of five seconds. This 

location may be associated with more passenger boarding/alighting delay than five seconds. The 

boarding island would reduce transit reentry delay, which would in turn allow Muni buses better access 

to the signal, potentially reducing delay at the intersection by proceeding through on more green 

signals or getting better position in a queue. 

~ea5il31e Ea13ital iFR13re11eFReAt reESFRFReAElatisA5 ts iFR13re11e traA5it s13eratisA5 were Ast iEleAtifieEl. 

IFR13rs11eFReAt5 tl'lat 13Fi11ilege s13eratisA5 alsAg OEeaA A11eAlole {e.g., FRsre greeA tiFRe fer OEeaA A11eAlole 

a1313FsaEl'le5) wslollEl 13riAg Eli513eAefit ts tl'le 4~ aAEl 49 liAe5 tra11eliAg alsAg ~riEla Kal'lls 'Nay at tl'le 5aFRe 

iAter5eEtisA . CsA5traiAeEl rigl'lt sf way liFRit5 EjloliEk 131oli1El iFR13Fs11eFReAt s13tisA5, a5 well. 

Conclusion 

The recommended improvements further refine the capital measures identified as part of Project 

Mitigation Measure M-C-TR-4: Monitor Cumulative Transit Travel Times and Implement Measures to 

Reduce Transit Delay. 

SECONDARY EFFECTS OF IMPLEMENTING IMPROVEMENTS 

The following describes the secondary construction and operational effects of implementing the 

improvements identified above. 

Kittelson & Associates, Inc. San Francisco, California 
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Construction 

Construction to implement the identified capital improvements would include the following: 

• Installation of signage for the prohibited left turns at both Brighton and Plymouth avenues. 

• Installation of additional signal heads. possibly including a new mast arm. to provide 

protected/permissive phasing in the eastbound direction at Plymouth and Brighton avenues. 
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This level of construction would cause temporary disruption to existing operating conditions and would 

require a logistics plan to ensure continued service is provided for all travel modes and road users in 

the interim. 

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: 

• For westbound left-turning drivers at Plymouth and Brighton avenues, a protected/permissive 

phase provides dedicated time to make the left turn separated from oncoming traffic or 

pedestrians. It would also provide a safety benefit with the provision of the protected movement. 

• The westbound protected left-turn phase would occupy a share of green time and would result in a 

decrease in green time of a few seconds to other phases. 

• For eastbound through drivers along Ocean Avenue, the prohibition of left turns at Plymouth 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. 

Pedestrian Benefits 

The Ocean Avenue/Plymouth Avenue intersection serves many pedestrians in the p.m. peak hour. 

These pedestrians share a signal phase with the parallel Ocean Avenue movements, including the right

turn, and left-turn movements. The shared vehicle turning movements and pedestrian crossings create 

a conflict 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: 

• 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} 

Kittelson & Associates, Inc. San Francisco, California 
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• 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 legs of these intersections, conflicts with left-turning 

drivers would be reduced. Separating the left-turning conflicts provides a safety benefit to pedestrians 

crossing Plymouth and Brighton avenues. 

General Effect on Circulation 

The identified improvements wouldwill have the following anticipated effect on circulation within the 

study area: 

_• _ The prohibition of eastbound left turns at Ocean and Plymouth avenues. Prohibiting this 

movement wouldwill redistribute the 11 left-turning drivers currently making this movement in the 

p.m. peak hour. These drivers would have the following options {see Construct a bus boarding 

island on southbound Frida Kah lo Way. 

• Figure 2~}: 

• Turn left at Faxon, Miramar, or Granada avenues in advance of the Plymouth Avenue 

intersection; or 

• 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. 

_• _ The prohibition of eastbound left turns at Ocean and Brighton avenues. Prohibiting this 

movement wouldwill redistribute the 39 left-turning drivers currently making this movement in the 

p.m. peak hour. These drivers would have the following options {see Construct a bus boarding 

island on southbound Frida Kah lo Way. 

• Figure 2~}: 

• 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. 

[Both prohibitions would redistribute 

above and would increase the traffic 

existing eastbound left-turn volumes .I 

#!e5e-approximately the number of left-turning trips presented I 
on the relevant local streets by an amount commensurate to the 

\ 
Kittelson & Associates, Inc. San Francisco, California 
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The capital improvements and potential diversions discussed above would not be expected to create 

conflicts or delays to existing transit operations and would not create safetv- hazards to people walking. 

biking, driving, or taking transit. Plymouth, Granada, Miramar, Brighton, and Holloway avenues are low

speed local roads that can accommodate the marginal increase in trips. 

Kittelson & Associates, Inc. San Francisco, California 



APPENDIX A: MULTI MODAL TURNING MOVEMENT COUNTS 



~PPENDIX B: PEAK HOUR DATA COLLECTION] Commented [EW53]: Please remove the 22188 from the top of 
the sheets. 

Commented [w54RS3]: It would be helpful if appendix Band 

C looked the same format too, but don't prioritize this if 
challenging. 

Commented [MGA55R53]: 21888 removed. Making them 
uniform would be a relatively big lift, so we did not do this per 
Wade's guidance. 



~PPENDIX C: OFF-PEAK (NIGHTIIM E) DATA COLLECTION] ~ Commented [EW56]: AppendixCshould remove references to 

~-------------~~: >~th~e~h~is~to~r~ic~al~t~ra~v~el~t~im~e~s~. T~h~o~se~a~r~e~in~c~lu~de~d~i~n~A~p~pe~n~d~ix~D~a~n~d~it~'s=< confusing to introduce them and make a comparison in Appendix c 
when they haven't been included yet. 

Commented [MGA57R56]: Since (a) the comparison to 
historical travel is critical for the process documented here and (b) 
these appendixes follow the order presented in the memo ... I've put 

a footnote in all pages of this appendix that simply refer the reader 
to Appendix D for historical travel times. 



APPENDIX D: HISTORICAL SFMTA MUNI TRAVEL TIMES 


