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DRAFT MEMORANDUM
To: Los Angeles County Metropolitan Transportation Authority (LA Metro)
From: Iteris, Inc.
Date: May 25, 2018
Subject: Metro Orange Line — Calibration of Traffic Simulation Model for Existing Conditions

As part of the Environmental Impact Analysis Task Order for the Metro Orange Line (MOL) Grade Separation
and Four-quadrant Gate Study, Iteris was tasked to update and expand the traffic simulation model previously
developed for the MOL Grade Separation Feasibility Study completed in 2017. This model had served as the
traffic operations analysis tool for comparing potential improvement alternatives for the MOL. This technical
memorandum documents the components of the model update, recalibration and validation under
existing conditions for the MOL Grade Separation/4-Quadrant Gate impact evaluation.

I.  Model Update

The microsimulation platform VISSIM was used to develop the model. The VISSIM model was first
developed for the MOL Speed Evaluation Study (completed in 2015) using VISSIM build 6.00-21 and was
calibrated for existing year 2015 PM conditions. The VISSIM model included the existing roadway
geometrics, traffic signal parameters, and driver behavior characteristics. For the MOL Grade Separation/4
Quadrant Gate evaluation, the model analysis was expanded to include the AM peak hour in addition to
the previously available PM peak hour. New turning movement counts were collected in December 2017
at intersections closest to the MOL Busway corridor and input into the model. Travel times collected from
previous projects were utilized to calibrate the model travel times. Additional bus travel times were
collected in April 2018 to capture existing operations. This model update was performed using VISSIM build
9.00-06.

Unlike static analyses conducted according to the Highway Capacity Manual (HCM), a simulation model
includes “virtual drivers” that travel through the model network, from entry nodes to exit nodes, along
“logical” network paths that are assigned by the analyst to simulate driver behavior under existing
conditions. The model uses random seeds and probability distributions for a number of traffic flow
characteristics, such that each model run would produce slightly different outputs. Each seed contains
random variables to account for variations in driver behavior and departure times. This model is therefore
stochastic; it allows for simulating the random fluctuations that are typically observed in real-time traffic
networks. This feature makes the results more robust and realistic, given that they are based on the
average of multiple observations or model runs, rather than a single calculation.
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Network Coding

The initial model network was coded to match the geometric configurations from an imported aerial image
that was drawn and scaled in VISSIM. The network included the Metro Orange Line busway between the
North Hollywood Station and the western terminus of the busway at the Chatsworth Metrolink Station. The
following parallel roadway corridors were also included:

e Chandler Boulevard between North Hollywood Station and Ethel Avenue
e  Oxnard Street between Woodman Avenue and Sepulveda Boulevard

e Victory Boulevard between Densmore Avenue and Balboa Boulevard

e  Oxnard Street between White Oak Avenue and Corbin Avenue

e Victory Boulevard between Topham Avenue and De Soto Avenue

e (Canoga Avenue between Vanowen Street and Prairie Avenue

The model update maintained the initial network boundaries, as shown in Figure 1.

Figure 1 — Simulation Model Network
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Signal Timing Data

The network contains approximately 50 signalized intersections, including the busway signals and signalized
intersections on parallel roadways. Signal timing data was provided by LADOT for the initial model
development. The signal timing inputs in the model were validated to the signal timing sheets as part of the
update.

Traffic Count Data

Intersection turning movement counts were collected in December 2017 at locations closest to the MOL
busway corridor for the AM and PM peak periods. The new peak hour volumes for vehicles, pedestrians,
and bicycles were entered into the model at these count locations as part of the model update.
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Travel Time Data

For the MOL Speed Evaluation Study (Attachment A) and the MOL Grade Separation Feasibility Study
(Attachment B), travel time runs were conducted using the floating car method. The travel time data in
Table 1 was assembled from the previous Studies:

Table 1 — Travel Time Data

Average Average

TRAVEL TIME Average
EGMENT D I
CORRIDOR SEG ate Collected Travel Speed TTriavzl

Time
(mph) (mm:ss)

Average
Speed
(mph)

(mm:ss)

North Hollywood Station to Canoga

. January 2017 39:48 20.0 mph 41:18 19.3 mph
WB MOL Busway  Station

Canoga Station to Chatsworth Station August 2015 13:06 19.7 mph 14:12 18.1

Chatsworth Station to Canoga Station August 2015 14:00 18.2 mph 13:48 18.5

EB MOL Busway ;I:arl?og: Station to North Hollywood January 2017 39:18 20.4 mph 38:4 20.9
NB Canoga Avenue Vanowen Street to Nordhoff Street November 2015 08:24 20.7 mph 08:24 20.8
SB Canoga Avenue  Nordhoff Street to Vanowen Street November 2015 09:12 19.0 mph 08:24 20.7

Coldwater Canyon Boulevard to
Tujunga Avenue

Tujunga Avenue to Coldwater
Canyon Boulevard

EB Chandler Blvd November 2015 04:12 28.8 mph 08:18 26.3

WB Chandler Blvd November 2015 05:06 23.7 mph 07:30 25.6

Il.  Calibration Methodology

The objective of model calibration is to obtain the best match possible between the outputs estimated by
the simulation model performance and data from the field measurements of the performance. However,
there are diminishing returns where large investments in effort yield small improvements in accuracy at a
certain point in the calibration process. The Federal Highway Administration (FHWA) has set calibration
procedures and standards for microsimulation models which were used in this calibration process. These
FHWA calibration targets were applied as follows:

Hourly Flows, Model Versus Observed

e Individual Link Flows
0 Within 100 vehicles/hour (v/h), for Flows < 700 v/h
0 Within 15%, for 700 v/h < Flow < 2,700 v/h
O  Within 400 v/h, for Flow > 2,700 v/h
e Sum of All Link Flows
0 Within 5% of the sum of all link counts
e  GEH Statistic* < 5 for Individual Link Flows > 85% of cases
e  GEH Statistic* for Sum of All Link Flows GEH < 4 for sum of all link counts

*The use of the GEH statistic (named after its developer, Geoffrey E. Havers) "stems from the inability of either the absolute
difference or relative difference statistics to cope with flows over a wide range" of values (Scottish Transport Appraisal
Guidance, 2002). The GEH statistic is a modified Chi-squared statistic that incorporates both relative and absolute differences
to compare modeled and observed characteristics. The form of the GEH statistic allows for greater absolute differences for
low volumes while requiring lower relative differences for large volumes. The expression for the GEH statistic is GEH = [square
root of 2[(E - V).sup.2] / (E + V)] (2) Where E = model estimated characteristic; V = observed characteristic.

Travel Times, Model Versus Observed
e Travel Times, Network within 15% (or 1 minute, if higher) of > 85% of cases
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Visual Audits - Bottlenecks
e Visually acceptable queuing — to analyst’s satisfaction

Ill.  Calibration Results

VISSIM Model Run Procedure

The model is set to run for 5,400 simulation seconds (a simulation period of 1 hour and 30 minutes). This
allows for a 30-minute “warm-up” period (0 to 1,800 seconds) where congestion can develop, and then a
60-minute period (1,800 to 5,400 seconds) when the analysis statistics are collected. The simulation
resolution is set at 10 time steps per simulation second. In order to increase the confidence level of the
data obtained from the simulation runs, a total of 10 simulation runs, each with a different random seed,
were performed for the AM and PM peak hours, and the average of these runs were used in the calibration.

Results

A comparison of the input demand volumes and corresponding simulated VISSIM volume outputs are
included in Table 2 and Table 3 for the AM and PM peak hours, respectively. The comparisons show the
magnitude of vehicles that VISSIM is capable of processing during the simulation versus the actual number
of vehicles that were assigned as input volumes. Table 4 summarizes the results for calibration criteria of
traffic flow. As shown in these tables, all calibration targets based on volumes were achieved.

Table 4 — Volume Calibration Results

ACCEPTANCE AM

VOLUME CALIBRATION MEASURE
TARGET Results |  lareet

Target
Achieved? | RS | Achieved?

Individual Vehicle Flow

Within 100 veh/h, for flow < 700 veh/h > 85% of cases 100% Yes 100% Yes

Within 15 % for 700 veh/h < flow < 2700 veh/h > 85% of cases 100% Yes 100% Yes

Within 400 veh/h, for flow> 2700/h > 85% of cases - - = =
Sum of all Links Within 5% -0.4% Yes 0.0% Yes
GEH Statistic < 5 for Individual Link Flows > 85% of cases 99% Yes 100% Yes
GEH Statistics for sum of all link flows Less than 4 1.29 Yes 0.02 Yes

Directional travel time data collected along the busway and parallel roadways from previous MOL Studies
were used for calibration. In total, an average of 10 models runs were compared for the AM and PM peak
hours. A comparison of the travel time output results from the models with the actual field observations
for AM and PM peak hours are presented in Table 5 and Table 6, respectively. As shown, the average travel
times simulated in the existing peak hour models for the MOL busway and parallel corridors in both
directions are all within the prescribed FHWA acceptable calibration targets.

Table 5 — AM Travel Time Calibration Results

TRAVEL TIME AM Travel Time (min) Target
SEGMENT
CORRIDOR m Absolute | Percentage | Achieved?

North Hollywood Station to Canoga Station 40.5 46.3 14.2% Yes

WB MOL Busway . ’
Canoga Station to Chatsworth Station 12.0 12.8 0.7 5.9% Yes
EB MOL Busway Chatsworth .Station to Canoga Station . 13.8 13.9 0.1 0.9% Yes
Canoga Station to North Hollywood Station 40.2 42.5 2.4 5.9% Yes
NB Canoga Avenue Vanowen Street to Nordhoff Street 8.4 7.4 1.0 11.9% Yes
SB Canoga Avenue  Nordhoff Street to Vanowen Street 9.2 8.8 0.4 4.2% Yes
EB Chandler Blvd  Coldwater Canyon Boulevard to Tujunga Avenue 4.2 4.7 0.6 13.6% Yes
WB Chandler Blvd  Tujunga Avenue to Coldwater Canyon Boulevard 5.1 4.8 0.3 5.0% Yes
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Table 6 — PM Travel Time Calibration Results

TRAVEL TIME SEGMENT PM Travel Time (min) Target
CORRIDOR | Field | Simulated | Absolute | Percentage | Achieved?
4.9

North Hollywood Station to Canoga Station 40.9 45.8 12.0% Yes

WB MOL Busway . ’
Canoga Station to Chatsworth Station 13.3 13.6 0.4 2.8% Yes
EB MOL Busway Chatsworth ?tation to Canoga Station . 14.5 15.4 0.9 6.1% Yes
Canoga Station to North Hollywood Station 41.7 44.7 3.0 7.2% Yes
NB Canoga Avenue Vanowen Street to Nordhoff Street 8.4 7.4 1.0 11.5% Yes
SB Canoga Avenue  Nordhoff Street to Vanowen Street 8.4 8.8 0.3 4.1% Yes
EB Chandler Blvd  Coldwater Canyon Boulevard to Tujunga Avenue 4.6 4.8 0.2 4.4% Yes
WB Chandler Blvd  Tujunga Avenue to Coldwater Canyon Boulevard 4.7 4.5 0.2 3.4% Yes

IV.

The VISSIM model provides an average intersection delay per vehicle and intersection level of service (LOS)
for the AM and PM peak hours, as shown in Table 7.

General Findings

The efforts of this model update resulted in achieving the calibration targets defined and prescribed by
FHWA for the existing AM and PM VISSIM model along the MOL busway and for the newly counted
intersection links. For the volume calibration criteria, the model meets FHWA criteria for individual vehicle
flows, sum of all links, and both GEH statistics. The model also meets the FHWA criteria targets for travel
times. Overall, it is concluded that the AM and PM peak VISSIM models developed for MOL are well suited
to analyze conditions of proposed improvements at these calibrated locations.
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Attachment A
Metro Orange Line Speed Evaluation Study
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Attachment B
Metro Orange Line Grade Separation and
Operational Improvements Technical Study
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Metro Orange Line Grade Separation Analysis and
Operational Improvements Technical Study
Final Report

Figure 5 — Recommended Improvement for Each Crossing
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Detailed technical analyses were completed for the following aspects of each identified improvement
alternative, for each selected location:

e Potential minor street closures

e Conceptual design and cost estimates

e Operating plans

e Trafficimpacts

e Traffic management and construction staging plans
e Parking impacts

e Right-of-way survey and maps

e  Conceptual geotechnical investigation

e  Utility investigation

e Conceptual hydraulics and hydrology study

e Four quadrant gate system feasibility

A number of detailed technical studies were prepared to address specific aspects and improvements. The
results of these technical studies are documented in independent technical memoranda.

5.1.1 Potential Minor Street Closures

Crossings along the MOL were evaluated to determine if they could be permanently closed to cross-traffic in
order to benefit MOL operations without negatively and disproportionately impacting the surrounding
community.

5.1.1.1  Methodology for Identifying Closures

Section 3.0 and 4.0 of this document focused on identifying crossings which would benefit from grade
separations. The analysis also found that many other crossings could benefit from some other forms of
improvement, as well as crossings which affected bus operations so little that they could remain unchanged. As
illustrated in Figure 6, additional quantitative performance measures for closure are identified.

Figure 6 - Methodology for Evaluation Closures

Identify and Evaluate
4 Quantitative Performance
Measurements

Recommend

Identify Crossings for

Closure Evaluation

Crossings for Closure

These new performance measures are specifically relevant to identifying crossings for closure, and include:
street continuity, street classifications, traffic redistribution, emergency access, and neighborhood character.
Similar to the methodology described in Section 4.0, each crossing received a score of “high”, “medium”, or
“low” in the quantitative analysis for each performance measure, with a final overall summary score for the
crossing. High scores indicate better candidates for closure. Only crossings with overall summary scores of
“high” were recommended for closure. The additional performance measures and the methods to derive the
measurements are as follows:

e Street Continuity: the shortest distance from the crossing to the end of the street in question.
Shorter distances mean fewer miles of road would be cut off by a closure, making a crossing with a
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short distance a better candidate for closure.

e Street Classification: cross-street’s classification, based upon the City of Los Angeles’s Complete
Streets Design Guide, published in 2014. A non-arterial street hosts less traffic, as it is less likely to
connect activity centers and as a result is a better candidate for closure.

e  Traffic Redistribution:

0 Vehicle miles diverted (the average daily traffic at each crossing multiplied by the distance to
the next-nearest signalized crossing), which is the combined VMT of diverted traffic vehicle
if the crossing was closed. Fewer vehicle miles diverted means less traffic would be affected,
making such a crossing a better candidate for closure.

0 Adjacent crossing capacity rates the ability of both crossings on either side to absorb
diverted traffic from a closure based on the adjacent crossing’s own traffic volumes, LOS,
and street classifications. This assumes a 50%-50% split of the closed crossing’s traffic to the
crossings on either side. A crossing surrounded by major roadways with C or better levels of
service and reasonable daily volumes are better candidates for closure.

o Emergency Access: the difference in distance an emergency vehicle would have to travel from a fire
station if a crossing was closed, compared to how far it would travel with the crossing open. The
smaller the difference in distance required to travel, the less likely a closure of that crossing would
impact emergency services.

o Neighborhood Character: the number of schools and Jewish religious institutions within a quarter-
mile of each crossing. Schools indicate pedestrian activity, and discussions with Metro have revealed
the importance of timed, signalized crossings for the area’s religious Jewish communities who
according to faith can neither press the pedestrian call buttons nor drive on the Sabbath. The fewer
the number of such institutions around a crossing, the better candidate it is for closure.

5.1.1.2  Summary of Crossings under Consideration

Table 12 lists the crossings identified in the screening results as meriting some type of improvement other
than grade separations, as well as those marked for no change. Crossings listed in bold denote the presence
of an Orange Line station.

Table 12 — Crossings Marked for Improvements Other than Grade Separation

CROSSING CROSSING CROSSING

Tujunga Ave 2 Hazeltine Ave 2&6 Lindley Ave 3&5
Colfax Ave 2 Tyrone Ave 6 Wilbur Ave 3
Corteen PI 2 Vesper Ave 6 Tampa Ave 3
Whitsett Ave 2 Kester Ave 6 Corbin Ave 3
Bellaire Ave 2 City of LA (private) 6 Victory Blvd 3
Coldwater Canyon Ave 4 Densmore Ave (gated) 6 Winnetka Ave 3
Chandler Blvd 4 Driveway (private) 6 Mason Ave 3
Ethel Ave 4 Woodley Ave 6 De Soto Ave 3
Oxnard St 2 White Oak Ave 5

Note: Crossings listed in bold indicate the presence of a MOL station. CD = LA City Council District

5.1.1.3  Results of Analysis and Recommendations
The results of the quantitative analysis are listed in Table 13.
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Table 13 — Summary Scores of Crossings Considered for Closure
SUMMARY SUMMARY SUMMARY
CROSSING SCORE CROSSING SCORE CROSSING SCORE
Tujunga Ave MED Hazeltine Ave MED Lindley Ave LOW
Colfax Ave MED Tyrone Ave HIGH Wilbur Ave LOW
Corteen PI HIGH Vesper Ave HIGH Tampa Ave LOW
Whitsett Ave LOwW Kester Ave MED Corbin Ave MED
Bellaire Ave HIGH City of LA (private Xing) LOW Victory Blvd LOW
Coldwater Cyn Ave | LOW Densmore Ave (gated driveway) | HIGH Winnetka Ave MED
Chandler Blvd LOW Driveway (private) HIGH Mason Ave MED
Ethel Ave HIGH Woodley Ave LOW De Soto Ave LOW
Oxnard St MED White Oak Ave LOW

Note: Crossings listed in bold indicate the presence of a MOL station.

Corteen Place, Bellaire Avenue, Ethel Avenue, Tyrone Avenue, Vesper Avenue, Densmore Avenue, and a
private driveway all scored well enough to be considered for closure. Some of the key reasons that these
crossings scored “high” for closure candidacy include:

e C(lassification as non-arterial streets;

e Few vehicle miles diverted from traffic redistribution if closed;

e Adjacent crossings capable of absorbing additional traffic from closure;

e Insignificant differences in travel distance for emergency services access if closed.

Detailed quantitative information for each crossing evaluated is available in Task 6.3 Potential Minor
Intersections for Closure Memorandum. Each crossing potentially closed to cross-traffic will improve MOL bus
operations, as buses will no longer lose time from dwelling at red lights or slowing down and speeding up
while approaching and departing intersections.

5.1.1.4  Other Considerations

In addition to quantitative technical analysis, qualitative and community considerations may impact the
selection of recommended crossings for closure, as opposed to no change or alternative improvements. The
considerations that follow have been gathered from Metro outreach and operations teams.

Community Considerations

e Ethel Avenue: Ethel Avenue is a key access point from Chandler Boulevard to the adjacent
neighborhood. If closed, the only entrance to residents would be from Burbank Boulevard, limiting
emergency service access to a single point. Additionally, the Ethel Avenue crossing is used by people
frequenting the Chabad of North Hollywood, a Jewish institution at the corner of Ethel Avenue and
Chandler Boulevard. Closing Ethel Avenue would cut off access for members of this community south
of Chandler Blvd.

e Bellaire Avenue: Bellaire Avenue is a major thoroughfare for local travel and is used by
neighborhood shuttles to transport children to school outside of the San Fernando Valley. Closing
Bellaire Avenue would create local community impacts.

e Valley Eruv: The Jewish community within the study area maintains the Valley Eruv. An eruvis a
portion of an urban area enclosed by a wire boundary that symbolically extends the private domain
of Jewish households into public areas, permitting activities within it that are normally forbidden in
public on the Sabbath. On the Sabbath and holidays, religious Jews follow a tradition of resting which
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limits the types of activities performed that day. The Valley Eruv is bounded by the 101, 170, 5, 118,
and 405 freeways. Metro has reviewed the boundaries of the Valley Eruv for impacts from potential
crossing closures, particularly around the crossings under consideration within the Chandler
Boulevard corridor of the Orange Line.

Operational Considerations

Densmore Avenue serves as the entrance to the Donald C. Tillman Water Reclamation Plant, and is a
potential entry point for other buses which may require access to the busway at that location. Final decisions
should consider these potential impacts.

5.1.2  Conceptual Design and Cost Estimates

This subsection presents an overview of conceptual design and constructability issues for these grade
separations. The information gained during the course of this study, along with the conceptual drawings
produced, provide all of the essential information, including cost and construction timelines, needed to begin to
progress these improvements through the funding and design process. This is an essential step in laying the
groundwork for an enhanced Metro Rail system to support the next decades of mobility in Los Angeles County.

A Cost Database has been developed based upon the five percent conceptual plans for the identified Grade
Separation Analysis and Operational Improvements Technical Study, and summarizes the basic cost
estimating methodology used to develop capital cost estimates.

5.1.3  Operating Plans

Operational plans were presented in Task 6.6 MOL Detour Routing Memorandum. These operational plans are
primarily developed to maintain operations during the most intensive potential project improvements —the
construction of grade separations at five priority locations: Fulton/Burbank, Woodman, Van Nuys, Sepulveda
and Reseda. These crossings, and the busway corridor in the immediate vicinity of the crossing, would be out of
service and buses would not be able to utilize various segments of the MOL busway right-of-way (ROW) during
the construction period. The proposed detour route is designed to achieve the following goals:

e Maintain bus service during the construction period

e Maintain convenient passenger access to MOL service and connecting bus routes
e Avoid bus operations in construction zones

e Keep MOL service as close to the current ROW as possible

e Provide safe and efficient bus service operation during construction

The bus detour routes consider several issues found during the review of the current service operation,
preliminary construction alternatives, and field investigation of the ROW. The following are items that have
been identified during the review:

e The ability of MOL articulated buses to enter and exit the busway ROW — Because several ROW segments
would be impacted during construction, MOL buses would have to enter and exit the ROW at several
points for on-street operations. The detour routes consider locations where 60-foot articulated buses
would need adequate space for turning movements and the ability to merge with automobile traffic.

e Safe turning movements and service operations — In development of the detour routing, the operation
of MOL articulated buses along the major roadway was considered. Sepulveda Boulevard between the
Woodley and Sepulveda Stations was reviewed due to concerns regarding the ability of eastbound buses
to serve the Sepulveda Station from the bus stop located on Sepulveda Boulevard. This station located
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immediately north of the ROW would require buses to safely cross traffic and turn left onto Oxnard
Street. This route alternative was not recommended due to these predicaments.

e Construction alternatives that would reroute the existing busway ROW — One point of contention is
to reroute the MOL Busway immediately south of the current ROW through existing automobile
parking area. For example, the proposed detour routing for the Reseda Station includes an alternative
routing if this construction alternative is implemented.

5.1.4  Traffic Impacts

Traffic analyses were conducted for various improvement alternative scenarios for the Metro Orange Line
Grade Separation Analysis and Operational Improvements Technical Study. The VISSIM microsimulation
software was used for the traffic analysis. The VISSIM model originally developed for the MOL Speed
Evaluation Study (2015) was used as the base model for further evaluations. This model was updated to
reflect existing 2016/2017 conditions. One of the major updates in the VISSIM model was bus speeds at
intersection crossings, which changed after Metro implemented the immediate recommendations listed in
the MOL Speed Evaluation Study.

5.1.4.1 Alternatives
A traffic operations analysis was conducted for each of the following alternatives:

1. Alternative 1 - Grade Separation
a. Alternative 1A — Grade separation of only Reseda and only Sepulveda
b. Alternative 1B — Grade separation from Sepulveda to Van Nuys only
c. Alternative 1C— Grade separation from Woodman to Valley College
d. Alternative 1D — Grade separation at Reseda, Sepulveda to Van Nuys, and Oxnard-
Woodman-Fulton-Valley College
2. Alternative 2 — Four Quad Gate System Deployment at all Crossings (31 total crossings, not including
private and/or pedestrian-only crossings)
3. Alternative 3 —Signal Improvements at all Crossings

In addition to the alternatives listed above, a simulation was conducted for potential construction detours. It
is important to note that the alternatives evaluated as a part of the traffic operations analysis reflect a
sample of potential improvements that were determined to be applicable to crossings via the initial screening
conducted earlier in the project process. The findings of this analysis were used to develop potential
packages of improvements, and the packages ultimately developed were different from the alternatives
evaluated in this task.

5.1.4.2  Traffic Operation Simulation Results

Utilizing the data and findings collected in previous tasks, Iteris prepared a computer simulation, using VISSIM,
of the operation of the MOL. Figure 7 shows a comparison bus travel times under all alternatives: existing,
Alternative 1A-1D, Alternative 2 and Alternative 3 conditions. Alternative 2 would have the maximum
improvement, with travel time reduction of 12 minutes in both directions. Alternative 1D would reduce bus
travel time up to six (6) minutes and Alternative 3 would reduce travel time by less than one minute.
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Figure 7 — Bus Travel Time — Alternative Comparison
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5.1.4.2.1 Construction Stage Detour Analysis

The proposed routing plans, presented in Task 6.6 MOL Detour Routing Memorandum, would detour buses
off the busway temporarily during construction of grade separation alternatives, to adjacent local roads.
Figure 8 shows the existing bus travel times between the bus stops. It should be noted that the travel times
are calculated using VISSIM which includes bus speeds and traffic operational conditions.

Figure 8 — Eastbound and Westbound Travel Time Plots (by Bus Stops) — Existing Vs Detour
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As shown in Figure 8 the travel times would increase by approximately seven (7) minutes in both westbound
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5.1.5  Traffic Management and Construction Staging Plans

A preliminary construction staging/detour plan, construction phasing, traffic management strategies, and
identification of potential construction impacts, including the operation of the MOL, street and parking lot
closures, and pedestrian and bicycle circulations was prepared as part of the Task 6.8 Construction Staging
Report. The report, however, does not serve as the official Traffic Management Plan (TMP) as required by
City of Los Angeles Department of Transportation (LADOT) for construction activities within LADOT’s
jurisdiction. Construction staging details such as exact street crossing locations, length, width, curve radii,
signage, and closure period will be identified and analyzed in the next phase of the project when engineering
design is further refined. Detailed TMP will be prepared in the later stages in accordance with LADOT
specifications and requirements.

5.1.6  Parking impacts

A parking analysis was performed for the MOL, as detailed in Task 6.9 Parking Impact Analysis Memorandum.
Potential parking impacts were assessed based on the conceptual design (up to 5% level of engineering) of
the three (3) grade separation alternatives. These alternative segments include: 1) Yolanda Avenue to
Texhoma Avenue (Reseda Boulevard Grade Separation), 2) I-405 to Ranchito Avenue (Sepulveda Boulevard to
Van Nuys Boulevard Grade Separation), 3) Ranchito Avenue to Leghorn Avenue (Woodman Avenue to Fulton
Avenue/Burbank Boulevard Grade Separation). For the purposes of the parking analysis, each of the
alternative segments are divided into sections based on existing parking that would be affected by the
alternatives, particularly near the MOL station sites.

5.1.7  Right-of-Way Survey and Maps
A thorough investigation of parcels and property ownership along the right-of-way required for MOL
improvements is available in Task 6.10 Technical Memorandum: Right of Way Requirements.

5.1.8  Geotechnical Analysis

The detailed results of the evaluation of geotechnical and hazardous material conditions that could adversely
impact the development of grade separating the Orange Line are presented in Task 6.11 Geotechnical
Analysis Report and summarized in this document.

5.1.9  Utility Investigation

Within the study area, various utilities along the project will be impacted during construction. The Utility
Matrix indicates all known utilities that are impacted at the time of the study. The utilities that are indicated
as major impacts fall into the following categories:

e Overhead utility lines near or crossing the project alignment
Gas lines larger than 24” in diameter

Storm drain lines that are larger than 36” in diameter

e Water lines that are larger than 24” in diameter

e Sewer lines that are larger than 30” in diameter

e Qil lines near or crossing the project alignment

The overhead utility lines are generally electrical, communication, or cable services. Gas lines larger than 24”
generally serve a regional population. Typically, these third party utilities require a long lead time for removal
and/or relocation. Qil lines are also owned by third party utilities and will require the long lead time as well.
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At this level of study, it was decided to use the above criteria to determine the categorical impacts for storm
drain, water, and sewer lines. As the design progresses, additional utilities will be identified to be removed
and/or relocated based on the final design.

5.1.10  Conceptual Hydraulics and Hydrology Study
The detailed results of existing drainage conditions and potential drainage impact caused by grade separating
the priority locations of the Orange Line is presented in Task 6.13 Preliminary Drainage Study Report.

5.1.11  Four Quadrant Gate System Feasibility

The potential application of railroad-type four quadrant gate systems as an additional traffic control and
safety feature at MOL busway crossing intersections is presented in Task 11 Four Quadrant Gate System
Phase Il and summarized in this document. Two primary aspects of potential gate systems are the focus of
the analysis:

e Conceptual schematics, operations, and equipment for gate system applications along the MOL
corridor; and

e A summary of traffic operations for both vehicular traffic crossing the MOL corridor and Metro buses
using the MOL corridor with the addition of potential gate systems.

A preliminary Concept of Operations memorandum was completed, as part of Task 11, to document the
feasibility of gate systems applied to a BRT corridor. The Concept of Operations document noted that gate
systems are common along at-grade rail lines throughout Los Angeles County, and the technology used to
activate and operate these systems is proven and reliable. Gate systems have never been deployed for BRT
systems in California, and there are inherent differences between rail and bus operations that necessitate
specific design and operational considerations in order to serve as a viable traffic control and safety feature
for at-grade BRT corridor crossings. The Concept of Operations memorandum concluded that a four quadrant
gate system can be considered feasible for application and operation on the MOL BRT Corridor, under the
following specific conditions:

1. Vehicle detectors (loops or video detection systems) can and should be used.

2. Maximum approach speeds of buses should be used to develop the timing plans and sequence for
gate operation.

3. The four quadrant gate system would replace the existing traffic signal at a crossing that controls the
bus movements. Traffic signals controlling vehicular movements on crossing streets would be modified
or remain, consistent with traffic signal installations adjacent to other Metro rail crossings. An Operator
Signal or modified light rail transit (LRT) signal would be required to alert the approaching bus operator
to the current gate status (e.g., for an operator signal — dark when the gates are up, solid when the
gates have been activated and are descending, and flashing when the gates are down).

4. The system would only be feasible if the MOL right-of-way was exclusively used by Metro buses, and
use by all other vehicles is restricted and only authorized by Metro, with strict regulations for safety
adherence.

5.2 Travel Demand Forecasting Model Summary

Preliminary travel demand model forecasts were developed to determine potential ridership and VMT changes
that would result from potential grade separations. The complete detailed analysis is available in the Task 8.0
Travel Demand Forecasting Methodology Report and summarized here. Metro’s travel demand model was used
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to develop forecasts for the opening year of potential grade separations, anticipated as the year 2025 (based on
the most recent Measure M funding plan). The project team reviewed detailed model inputs for accuracy and
correctness, running the model stream and comparing the results to existing conditions for the modeling area.
Changes were made in the model code to reflect current conditions and the 2025 horizon year, including
modifications to socioeconomic data and updated transit information. Ridership forecasts were prepared for
potential combinations of grade separations, and the results are presented on Table 14. The majority of the
growth is forecast to occur during peak periods, with additional growth forecast in the off-peak periods.
Maximum passenger loads are forecast for the Sepulveda station, consistent with current ridership.

Table 14 — Summary of Ridership Forecasts

RIDERSHIP CHANGE GROWTH

FORECAST SCENARIO ‘ Peak \ Off-Peak | Total Peak  Off-Peak \ Total Peak | Off Peak = Total
Base Year 2012 16,200 8,300 24,500 - - - - - -
Year 2025 (No Build) 18,200 7,700 25,900 - - - 12% -7% 6%
Year 2025 Package A 18,900 8,000 26,900 700 300 1,000 4% 4% 4%
Year 2025 Package B 19,200 8,100 27,300 1,000 400 1,400 5% 5% 5%
Year 2025 Package C 18,900 7,900 26,800 700 200 900 4% 3% 3%
Year 2025 Package D 20,900 8,400 29,300 2,700 700 3,400 15% 9% 13%
Year 2025 Gate Systems | 26,100 9,900 36,000 7,900 2,200 10,100 43% 29% 39%

5.3 Summary Needs Analysis

The Table 15 presents a general summary of the needs analysis findings, which then lead to the development
of project alternatives. These potential improvements are also displayed in Figure 9.
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Table 15 — Summary of Potential Improvements and Associated Technical Analysis Findings

Bus Travel Time Change

Reduction of approx. 1
min per bus per grade
separation

Change in Cross-Street Traffic Delays

Reduction in average peak hour delay of
approximately 5 seconds per vehicle per
grade separation

Note that the reduction in delay is directly
related to adjacent traffic signals, and is
greatest in those locations where the existing
MOL crossing is adjacent to other traffic signal
controlled intersections

Safety Benefit

Removes potential for bus/
vehicle/bike/ped conflicts
for buses within the MOL
corridor

e S50 M -$100 M per
grade separation

Final Report

Other Issues

Potential interruption of
existing bus/bike path
operations

Potential reduction of
Metro-owned parking
Potential utility conflicts

Communication?

corridor

crossing

Improved TSP e Reduction of less than 1 e Increase in average peak hour delay of Reduced potential for short | e $50 K per crossing e Maintenance/deployment
min per bus for the entire approximately 1-2 seconds per vehicle per stops by bus vehicles e Note that costs could challenges with in-vehicle
corridor crossing increase if additional transponders

communication links

are required
Improved e Reduction of less than 1 e Increase in average peak hour delay of Reduced potential for short | e $50 K per crossing e Accuracy of real-time traffic
Bus-Signal min per bus for the entire approximately 1-2 seconds per vehicle per stops by bus vehicles signal information

Minor Street
Closures

Reduction of approx. 40
sec per bus per closure

N/A (no cross traffic movements)

Removes potential for bus/
vehicle/bike/ped conflicts
for buses within the MOL
corridor

e $25K-$100K per
closure (or higher)

Interruption of direct
walking/bicycling paths in
residential neighborhoods
Reduced access for public
safety vehicles

Four Quadrant Gate
Systems

Reduction of approx. 48
sec per bus per gate
system

Increase in average peak hour delay of
approximately 7-8 seconds per vehicle per
gate system location

Note that gates would only operate when a
bus is present, and changes in bus operations
—such as platooning vehicles or operating at
increased headways — could reduce the
overall average delay experienced

Virtually removes potential
for bus/vehicle/bike/ped
conflicts for buses within the
MOL corridor

e $1.3 M per gate
system (or higher)

May require further
coordination with regulatory
agencies, as the application
of gates for a BRT system is
unique

Implementation challenges
for fail-safe operation

Note:

!Costs do not include ongoing operations and maintenance costs.

This improvement would likely be implemented as a part of a systematic update for all signals along the MOL corridor.
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6.0 RECOMMENDED BASE ALTERNATIVE

Initially four packages of improvements were developed for consideration, reflecting different combinations of
grade separations and other operational improvements. An additional package was added, in order to consider
the deployment of gate systems at all crossings. When these five packages were discussed with Metro staff
during the course of recurring project meetings, it was ultimately determined that a hybrid package combining a
variety of improvement measures would provide the maximum benefit and address the stated purpose and
need to the greatest extent. Therefore, Package A-1 was developed as presented as follows:

Package A-1: Hybrid Solution (Grade Separations + Gate Systems)

Package A-1 (shown in Figure 10) proposes aerial grade separations at the Van Nuys and Sepulveda stations.
The busway would be elevated the entire length from Van Nuys Station to Sepulveda Station, including the
pedestrian crossing at Sepulveda Station and the station would be relocated over Sepulveda Boulevard. All
roadway crossings between the Van Nuys and Sepulveda stations would remain open. Tyrone Avenue is the
only roadway proposed to be closed. No changes are proposed to the other four pedestrian-only crossings
located along the study segment, and the remaining 27 crossings would have gate systems installed.
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Figure 10 - Recommended Base Alternative (Package A-1)
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The recommended base alternative, Package A-1, assumes that the majority of busway crossings along the 12.7-
mile study segment would be protected by gate systems, as described previously in Section 5.1.11. As the gate
systems require additional advance warning time, the recommended base alternative also assumes changes to
busway operations to minimize cross-traffic delays. The recommended base alternative assumes that during
peak periods, buses would operate in two-vehicle platoons at eight-minute headways. This operation would
allow the busway to carry the same amount of peak period riders at increased headways, thereby reducing the
frequency of gate activation and reducing associated potential cross traffic delays. It should be noted that the
eight-minute headway needs to be further evaluated and approved by Metro Operations department. The
recommended base alternative also assumes that bus vehicles would operate at the maximum civil speed
allowed by Metro operations, when traveling within the busway. With the increased protection of the crossings
provided by the gate systems and grade separations, bus operators will be able to operate at higher speeds at
the crossings, and will therefore be able to operate at higher speeds on busway segments between crossings.

Under Package A-1, bus travel times would decrease by approximately 12.6 minutes (average for both
directions), and average cross street traffic delays due to gate activations during peak periods would reduce by
approximately 1.6 seconds per vehicle. Daily vehicle miles travelled (VMT) would decrease by about 81,756 and
the change in O&M costs would decrease by approximately 6.4 percent. The recommended base alternative
assumes that the adjacent bike path would remain operational, and associated traffic signal controls for bike
path crossings would be maintained. The signals controlling the bike path crossings would be connected to the
busway crossings and gate systems, so that bikes could operate a push button to receive a signal to cross the
intersecting streets, independent of gate system activation by MOL buses. This means that cross traffic would
potentially face red lights due to bike crossings, assumed to be consistent with current levels of activation.

In terms of overall safety benefits, the hybrid package A-1 would provide the maximum potential improvement
for the entire MOL corridor, as it allows for additional features that restrict and limit potential conflicting
vehicular, pedestrian, and bicycle movements across the busway at the highest number of crossings. The
combination of grade separations and gate systems would significantly impede the ability of cross-street traffic
and pedestrians to illegally cross the busway while a bus was approaching or within the crossing, which would
result in a significant reduction of bus-involved collisions.

It is important to note that although the focus of this feasibility study is the 12.7-mile east-west segment (from
North Hollywood to Canoga), Metro seeks to provide improvements for the entire 18-mile MOL corridor (from
North Hollywood to Chatsworth). Recognizing this, Table 16 presents a summary of the recommended
improvements and associated performance metrics for all segments of the MOL corridor. As noted on the table,
performance metrics and costs for improvements for the segments not included in this current feasibility study
were developed using information provided by Metro. Additional evaluations and refinements will likely occur
during subsequent environmental clearance and design phases.

From a cost/benefit standpoint, the recommended base alternative would provide improvements at 33 MOL
crossings at an average cost of $8.5 M per crossing. By increasing protections at 33 crossings, Package A-1
provides the maximum potential reduction for the 23 bus-involved collisions that occurred along the MOL
corridor between 2015 and 2016. Compared to the other alternative packages described in the next section,
the recommended base alternative provides greater improvements at more crossings, at nearly half the cost
per crossings.
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Table 16 — Recommended MOL Corridor Improvements

SEGMENT RECOMMENDED IMPROVEMENTS & PERFORMANCE METRICS

e Hybrid Solution
0 5 Grade separated crossings
0 27 Gated crossings
0 1 roadway crossing closures
0 $273 M (2017 $)?
0 Average 12.6-minute travel time decrease
e Maintain existing bike path
e Gates only (Not included in current study)
0 7 Gated crossings
0 $10 M2(2017 9)
0 Average 3.4-minute travel time decrease?
e Maintain existing bike path
e Hybrid Solution (Not included in current study)
0 5 Grade separated crossings
0 34 Gated crossings
Entire Corridor (North 0 1 roadway crossing closure
Hollywood to Chatsworth) 0 Bike path grade separation
0 $283 M2(2017 9)
0 Average 16-minute travel time decrease?
e Maintain existing bike path

East-West Segment (North
Hollywood to Canoga)

North-South Segment
(Canoga to Chatsworth)

Notes:
1.  Cost estimates include elevated bike path (described below) as well as side platform station configurations.
2.  Cost estimates and performance metrics presented are rough estimates, due to the preliminary nature of the feasibility analysis.
Subsequent environmental clearance and design phases will require further evaluation and analysis.

As an optional component of the recommended base alternative, a preliminary feasibility analysis of
potential grade separations for the adjacent bike path was conducted, so that bike path users could cross
over the busiest cross streets — Sepulveda and Van Nuys. The results of the preliminary feasibility analysis are
presented in Table 17. It is important to note that these results address only the engineering and operational
feasibility, with a goal of identifying improvements that could be incorporated into the recommended base
alternative to provide improved facilities for additional modes besides only buses and vehicles. There are
many conceptual benefits of providing grade separations for the adjacent bike path over two of the most
congested crossings along the MOL corridor, including safety and travel time benefits. There are also
concerns regarding the feasibility of constructing, maintaining, and ensuring ongoing safety and security for
grade separated bike path crossings. Therefore, additional evaluations and refinements will likely occur
during subsequent environmental clearance and design phases.

Table 17 — Bike Path Grade Separation Alternatives

ALTERNATIVE COST $ (2017)

Grade Separated bike path from Sepulveda to Van Nuys (No local access between these crossings) —
Long Bike Path option

$22.7M

Grade separated bike path at Sepulveda crossing and Van Nuys crossing only — Short Bike Path option ‘ $12.8M
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7.0 ALTERNATIVE OPTIONS

Using the findings of the detailed technical analyses, the project team identified feasible improvements for
further consideration. The improvements were then compared to the preliminary environmental checklist
and travel demand modeling results, in order to arrive at a group of recommended improvements. These
recommended improvements were then grouped together into potential packages for further study and
potential implementation. Further details concerning these alternative packages can be found in the Task 9.0
Grade Separation Alternatives Analysis and Structural Type Selections (GSAA&STS) Report. The improvement
packages for the east-west segment portion of the MOL are summarized in Table 18 and described further,
and depicted in Figures 11a-11e.
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Table 18 — Summary of Potential Alternative Options (MOL North Hollywood to Canoga Segment)

Package A:

Van Nuys & Sepulveda + Reseda

Package B:

Valley College & Woodman + Reseda

Package C:

Woodman + Sepulveda + Reseda

Package D:

Valley College & Woodman +
Van Nuys & Sepulveda + Reseda

(Fiscally Unconstrained)

Metro Orange Line Grade Separation Analysis and
Operational Improvements Technical Study
Final Report

Package E:
Gate Systems
(Current operating speeds)

Package A- 1 (Hybrid)

Van Nuys + Sepulveda + Gates
Systems (with platooning & higher
speeds & increased headways)®

# of Grade Separated Crossings (Priority Locations?) 6 (3) 4 (3) 4 (3) 9(5) 5(2)

# of Permanent Closures 1 1 1 1 1

LA City Council Districts with Grade Separations CD3;CD6 CD2&CD4;CD3 CD2;CD3;CD6 CD2;CD3;CD4;CD6 - ch6

- ) Eastbound (EB - Canoga to North Hollywood): 40.3 mins
2

Existing Bus Travel Time (Average) Westbound (WB - North Hollywood to Canoga): 42.7 mins

EB: -4.2 mins EB: -2.5 mins EB: -2.7 mins EB: -6.3 mins EB:-12.1 mins EB:-12.3 mins
; ; 2
Change in Bus Travel Time (Between Canoga and North Hollywood) WB: -3.8 mins WB: -2.3 mins WB: -2.4 mins WB: -4.2 mins WB: -12.7 mins WB: -12.9 mins
Northbound: 24.4 sec/veh
Existing Cross Street Traffic Delay® (PM Peak Hour, Average per Vehicle) Southbound: 22.2 sec/veh

Average: 23.3 sec/veh

Change in Cross Street Traffic Delay® (PM Peak Hour, Average per Vehicle)

NB: -0.3 sec/veh
SB: -0.4 sec/veh
AVG: -0.4 sec/veh

NB: -0.7 sec/veh
SB: -0.9 sec/veh
AVG: -0.8 sec/veh

NB: -0.6 sec/veh
SB: -0.8 sec/veh
AVG: -0.7 sec/veh

NB: -0.7 sec/veh
SB: -1.6 sec/veh
AVG: -1.1 sec/veh

NB: +9.6 sec/veh
SB: +4.9 sec/veh
AVG: +7.3 sec/veh

NB: -1.7 sec/veh
SB: -1.4 sec/veh
AVG: -1.6 sec/veh

Existing Ridership? (Weekday daily passengers) 24,500

Change in Ridership, Year 2025 (Weekday daily passengers) Jr(iﬁz;) J'(iﬁ;:;) (:93(;00) (?1’43;3 :1(;5113/00;) +(1:)?:;;(;*
Change in VMT, Year 2025 (Daily) -11,120 -13,202 -8,765 -29,159 -81,756 -81,756*
% Change in O&M Costs® -2.5% -1.4% -1.4% -1.9% -6.4% -6.4%*
Estimated Capital Cost of Grade Separations $259M $262M $223M $453M - $191M
Estimated Capital Cost of Permanent Closures $0.08M $0.08M $0.08M $0.08M - $0.08M
Estimated Capital Cost of Improved Bus-Signal Communications $0.2M $0.4M $0.4M $0.2M - -
Estimated Capital Cost of Signal Improvements $1.3M $1.4M $1.4M $1.2M - -
Estimated Capital Cost of Gate Systems - - - - $40.3M $35.1M
Estimated Capital Cost of Side Platform Locations $15M $10M $10M S$20M - 10M
Estimated Capital Cost of Elevated Bike Path (Van Nuys to Sepulveda) $23M $13M $13M $23M - $23M
Additional Overall Contingency (5.5%)’ $16.4M $15.8M $13.6M $27.4M $2.2M $14.3
Estimated Total Capital Costs (2017 $) $315M $303M $261M $525M $43M $273M

Notes:

1. Grade separations of the priority locations will require additional grade separations for adjacent crossings due to the proximity of roadways and design requirements for grade separations. Priority locations (shown as the number of grade separations in parenthesis) are those identified in Measure M —

Reseda, Sepulveda, Van Nuys, Woodman/Oxnard, and Fulton/Burbank.

2. Does not include station dwell time, as dwell time is highly variable per station and time of day.
3. Average for all signalized crossings between North Hollywood and Canoga, and not indicative of specific crossings.

4. Travel demand model derived ridership; actual existing (Year 2016) ridership averages 25,090 daily passengers on weekdays.

5. O&M costs are rough estimates; see Appendix B for additional details.

6. Under Package A-1, buses are assumed to travel at the maximum civil speed authorized by Metro within the corridor, further reducing end-to-end travel times. Buses are also assumed to operate in two-vehicle platoons at increased headways (8-minute headways assumed for purposes of analysis). Last,

gate systems would only operate when a bus is present, which would result in on overall decrease in gate activations throughout the course of a typical day.

7. A 5.5% contingency was added to all cost estimates, on top of individual contingencies for specific elements, to account for the preliminary nature of this technical study.
* Travel Demand Model results are preliminary in nature, due to the preliminary nature of this technical study. Since changes in ridership and VMT are related to increased bus travel speeds, it is assumed that the estimates of Ridership and VMT change would change slightly from what is currently shown with

further refinements to the proposed alternatives. Similarly, O&M costs for Package A-1 were not provided. These items would be refined in subsequent environmental clearance and design phases.
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Package A: Van Nuys & Sepulveda + Reseda

Package A (shown in Figure 11a) proposes aerial grade separations at the Van Nuys, Sepulveda, and Reseda
stations. The busway would be elevated the entire length from Van Nuys Station to Sepulveda Station, which
is proposed to be relocated over Sepulveda Boulevard. All roadway crossings between the Van Nuys and
Sepulveda stations would remain open. Tyrone Avenue is proposed to be closed as it is required for the grade
separation ramp structure. The package also includes bus-signal communication systems at pedestrian
crossings (Agnes Avenue, Goodland Avenue, Hayvenhurst Avenue, and Zelzah Avenue). These crossings do
not significantly impact bus operations and could be good opportunities to pursue a bus-signal
communications pilot program. The remaining crossings in the corridor would receive TSP improvements.

Under Package A, bus travel times would decrease by approximately six minutes (combined in both directions),
and cross street traffic delays would decrease by an average of 0.4 seconds per vehicle. Daily VMT would
decrease by about 11,100, and the change in O&M costs would decrease by approximately 2.5 percent.

Package B: Valley College & Woodman + Reseda

Package B (shown in Figure 11b) proposes two undercrossing grade separations at the Valley College and
Woodman stations, and an aerial grade separation at Reseda Station. The Valley College and Woodman stations
are proposed to be below-grade stations, and the busway would be lowered from at-grade to travel below-
grade between the stations, crossing under Oxnard Avenue as well. Tyrone Avenue is proposed to be closed.
The remaining crossings would receive the same bus-signal communication systems and signal improvements as
recommended in Package A. In addition, the City of Los Angeles Bureau of Street Maintenance, Van Nuys
District Yard driveway (referred to in this document as City of Los Angeles driveway), located just east of the
Sepulveda Boulevard crossing, would receive bus-signal communication system improvement.

Under Package B, bus travel times would decrease by approximately four minutes (combined in both
directions), and cross street traffic delays would decrease by an average of 0.8 seconds per vehicle. Daily VMT
would decrease by about 13,200, and the change in O&M costs would decrease by approximately 1.4 percent.

Package C: Woodman + Sepulveda + Reseda

Package C (shown in Figure 11c) proposes an undercrossing grade separation at Woodman Station and aerial
grade separations at the Sepulveda and Reseda Stations. The Woodman Station is proposed to be a below-
grade station and the busway would be lowered from at-grade to travel below-grade in this area, crossing
under Oxnard Street as well. Similar to Package A, the existing Sepulveda Station would be relocated to be
over Sepulveda Boulevard. Tyrone Avenue is proposed to be closed. The remaining crossings would receive
the same bus-signal communication systems and signal improvements as recommended in Package B.

Under Package C, bus travel times would decrease by approximately four minutes (combined in both
directions), and cross street traffic delays would decrease by an average of 0.7 seconds per vehicle. Daily VMT
would decrease by about 8,800, and the change in O&M costs would decrease by approximately 1.4 percent.

Package D: Fiscally Unconstrained (All Priority Grade Separations)

Package D (shown in Figure 11d) is fiscally unconstrained, and would grade separate all five priority grade
separations identified in Measure M. Tyrone Avenue is proposed to be closed. The remaining crossings would
receive the same bus-signal communication systems and signal improvements as recommended in Package A.
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Under Package D, bus travel times would decrease by approximately six minutes (combined in both directions),
and cross street traffic delays would decrease by an average of 1.1 seconds per vehicle. Daily VMT would
decrease by about 29,100, and the change in O&M costs would decrease by approximately 1.9 percent.

Package E: Gate Systems

This alternative (shown in Figure 11e) proposes deploying railroad-style four quadrant gate systems at all
crossings along the corridor, except for the City of Los Angeles driveway and pedestrian crossings, which
would receive bus signal improvements. No crossings are proposed to be closed.

Under this alternative, bus travel times would decrease by 12 minutes (per direction), and cross street traffic
delays would increase by an average of 7.3 seconds per vehicle. Daily VMT would decrease by about 82,000,
and the change in O&M costs would decrease by approximately 6.4 percent.

Detour Routing

The technical evaluation also included an analysis of potential detour routes for buses, bicycles, and
pedestrians during construction of any of the grade separation alternatives. For bicycle and pedestrian
routes, including the adjacent multi-modal bike path, the detours would route users to adjacent surface
streets and signalized intersections. The goals for potential bus detours include:

Maintain bus service during the construction period

Maintain convenient passenger access to MOL service and connecting bus routes
Avoid bus operations in construction zones

Keep MOL service as close to the current ROW as possible

e Provide safe and efficient bus service operation during construction
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Figure 11a — Potential Improvement Package A
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Figure 11b — Potential Improvement Package B
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Figure 11c — Potential Improvement Package C
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Figure 11d —Potential Improvement Package D
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Figure 11e — Potential Gate Systems
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8.0 OTHER CONSIDERATIONS

As the Measure M Expenditure Plan identifies future conversion of the MOL corridor to rail, stations at the
proposed grade crossing locations would be designed to be convertible to future light rail transit (LRT)
requirements. A feasibility study was conducted to evaluate the potential for temporarily raising the busway
during BRT operations, and then lowering the guideway for future LRT operations, and this was determined to
be infeasible. Other considerations regarding conversion of stations to LRT requirements include:

e  Center platform design implemented for BRT operation (requires cross-over, similar to El Monte Busway)
e Platforms would be extended to three-car LRT length

e Platforms would be raised

e Canopies would be adjusted

e Escalators would be modified

9.0 FUNDING SUMMARY

Potential grade separations are included in the Measure M Expenditure Plan, as well as ultimate conversion
of the MOL corridor to LRT. Funding is summarized in Table 19.

Table 19 — MOL Measure M Expenditure Plan

Schedule of Funds Available . Y

Project (Final Project to be Defined : S 2016 - 2067 Measure M Most Recent o
- Ground- Expected Opening 2 Local, State, . . &)

by the Environmental Process) " . 20 Funding Cost Estimate —

@ Breaking = Date (3 Year Range) g Federal, Other 2015 % 2015*

Expenditure Plan Major Projects = Start Date | First Year of Range 2 Funding 2015 $ §
Orange Line BRT Improvements n FY 2019 FY 2025 sf S0 $286,000 | $286,000 | T
Orange Line Conversion to Light Rail FY 2051 FY 2057 sf $1,067,000 $362,000 | $1,429,000 | T

Note: n. Critical grade separation(s) will be implemented early through Operation Shovel Ready.
Source: Los Angeles County Transportation Expenditure Plan — Fiscal Year 2018-2057
(http://theplan.metro.net/wp-content/uploads/2016/09/measurem_ordinance_16-01.pdf)

10.0 NEXT STEPS

Following completion of this technical study, Metro staff will initiate an environmental process and
preliminary engineering design. Concurrently, Metro is pursuing a pilot study of potential gate systems to
reduce the frequency of right-turn on red (RTOR) violations and collisions, and will be deploying new
equipment along the north-south segment between Canoga and Chatsworth. A number of key issues will
require further attention and analysis during subsequent project phases. The issues include:

e Project-specific transportation and parking impacts —Refined transportation and parking analyses
should be conducted for the recommended base alternative, as a part of subsequent environmental
clearance and design efforts.

e Real estate/right-of-way impacts - Metro may need to initiate negotiations for right-of-way
acquisitions included as a part of the recommended base alternative.

e  Utility impacts - Further utility investigations should be conducted to confirm potential conflicts for the
recommended base alternative, as a part of subsequent environmental clearance and design efforts.
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Ridership impacts — Forecast ridership increases indicate continued crowding of buses during peak
periods, particularly for stations between Sepulveda and North Hollywood. The Reseda (or Canoga)
Shortline operation may address these issues, and Metro should continue to monitor peak bus loads
to ensure bus capacity can meet ridership demand.

Ongoing operations — Metro will continue to monitor and adjust bus operations to address issues
related to bus speeds and safety.

Multi-agency coordination — Metro will continue to coordinate with LADOT and other stakeholder
agencies to ensure potential improvements along the corridor are integrated into other concurrent
projects.

Public outreach — Metro will continue to reach out to community stakeholders, to ensure this vital
transportation link continues to meet the mobility needs of the San Fernando Valley.
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