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EXECUTIVE SUMMARY

Olsson conducted a signal operations evaluation of multiple corridors as part of the City of
Omaha Signal System Master Plan. The objective of this project was to review coordinated
signal timing plans for vehicles traveling north/south along 72™ Street and east/west along
Pacific Street and also document measures of effectiveness. In addition, short-term and long-
term safety and operational improvements were evaluated along the corridors and
recommendations were provided. A benefit-cost analysis was completed for the safety and
operations evaluation tasks.

The project included 44 signalized intersections along/near 72" and Pacific Streets. Four
signalized intersections along 72" Street were not re-timed because they are a part of the
Dodge Street phase of the Adaptive Signal Control Technology (ASCT) project.

Synchro models were used to compare existing to implemented timing plans for the AM, Midday
(MD), PM, and Offpeak (OP) analysis periods. Network performance measures compared
(which include ALL movements at all signals) were total delay, total stops, total travel time, and
fuel consumed. Total delay and total stops were reduced for all four periods, but total travel time
and fuel consumed increased in the PM periods by approximately one percent. AM, MD, and
OP periods decreased for total travel time and fuel consumed.

Travel time runs were collected before and after implementation along 72™ Street from Harrison
Street to Blondo Street. The average travel time run in both the north and south directions was
decreased after implementation during all weekday time periods, except the southbound AM.
The average directional travel time runs decreased by 27 to 192 seconds for the other weekday
periods. This represented reductions in total delay of 10-45%. Weekend travel times increased
in each direction.

A benefit analysis was preformed to evaluate a monetary value of the implemented timing
changes. The benefits used to estimate this value included travel time savings, fuel savings,
reduction in greenhouse gas emissions, and an estimate in crash reductions. The monetary
benefit over the next five years is anticipated to be $17.3 million.

Performance Measure Project Benefit ‘ Present Value ‘
Delay Reduction 501,737 hours $ 13,586,564
Fuel Consumption Reduction 576,048 gallons $ 1,180,898
Emissions Reduction 5,138 tons $ 401,046
Crash Reduction 58 crashes $ 2,456,451

Olsson /1



City of Omaha
Signal Operations
72" Street
MAPA-5037(19), C.N. 22802, OPW 53798

IMIOINV |

1.0 INTRODUCTION & OBJECTIVE

Olsson conducted a signal operations evaluation of multiple corridors as part of the City of
Omaha Signal System Master Plan. The objective of this project was to review coordinated
signal timing plans for vehicles traveling north/south along 72" Street and east/west along
Pacific Street and also document measures of effectiveness. In addition, short-term and long-
term safety and operational improvements were evaluated along the corridors. A benefit-cost
analysis was completed for both the signal timing optimization and safety and operations
evaluation tasks.

This project updated cycle lengths, clearance intervals, and phasing plans for the area while
bringing the project area up to City of Omaha timing standards. Intersections along the corridor
were also evaluated for leading pedestrian intervals, bicycle timing accommodations and
potential changes to left-turn phasing. These tasks were completed for the AM, Offpeak (OP),
Midday (MD), PM, and Weekend Midday (WM) peak hour periods. The time-of-day schedule
was also updated to provide more uniformity and increase cross corridor compatibility.

This report documents the methods and procedures taken to evaluate signal operations through
a series of sections summarized by major task.

The project included 44 signalized intersections along/near 72" and Pacific Streets. Four
signalized intersections along 72" Street were not re-timed because they are a part of the
Dodge Street phase of the Adaptive Signal Control Technology (ASCT) project. The
intersections along 72™ Street include (from south to north with adjacent intersections in
parenthesis and signal ID in brackets):
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o [699] Harrison Street

o [730] Drexel Street

e [615] Main Street

e [616] Q Street

e [1167] M Plaza

e [449] L Street (South)

e [449] L Street (North)

o [444] F Street

e [44]1-80 Eastbound Ramps
o [43] I-80 Westbound Ramps
o [445] Grover Street

e [455] Spring Street

e [451] Mercy Road

o [868] Cedar Street

e [446] Hickory Street

e [831] Pine Street

e [453] Pacific Street

[808] Rose Blumkin Drive ([973]
Rose Blumkin Drive & NFM
Entrance and [939] Rose Blumkin
Drive & Harney Street)

[700] Jones Street

[448] Jones Circle

[447] Farnam Street*

[443] Dodge Street*

[738] Crossroads Drive*

[441] Cass Street* ([438] 69" Street
& Cass Street)

[947] Mayfield Drive

[456] Western Avenue (West)

[456] Western Avenue (East)

[454] Seward Street

[439] Bakers Drive

[440] Blondo Street

[450] Maple Street

* Intersection not modified; part of Dodge Street adaptive corridor

The intersections along Pacific Street include (from west to east with adjacent intersections in

parenthesis and signal ID in brackets):

e [506] 90" Street ([512] 90" Street & Westover Road/Harney Street)

e [8493] 87" Avenue
e [493] 87" Street
e [485] 84" Street
e [610] 74" Street
e [453] 72" Street
e [830] 69" Street
e [435] 67" Street
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Table 1 illustrates the speed limits, median type, and number of lanes along the corridors.

Table 1. Corridor Characteristics

72nd St Harrison St to 1-80 40 Divided 4-Lanes
72nd St I-80 to Pacific St 35 Divided 6-Lanes
72nd St Pacific St to Cass St 35 Divided 6-Lanes
727 St Cass St to Western Ave (West) 35 Undivided 5-Lanes
727 St Western Ave (West) to Blondo St 35 Divided 4-Lanes
727 St Blondo St to Maple St 40 Divided 4-Lanes
Pacific St | 90 St to 67t St 35 Undivided 5-Lanes

Along the corridors, between signalized intersections, there are many side street stop-controlled
full access and T-intersections. Pedestrian accommodations are provided at all signalized
intersections except at the I-80 ramp intersections. The signalized intersections are a
coordinated system for north/south traffic along 72" Street and for east/west traffic along Pacific
Street. Further discussion of the existing time of day schedule and field observations is included
in Section 4.

A map illustrating the location of the project intersections is shown in Figure 1.
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2.0 PROJECT ADMINISTRATION

21 ProjectTeam

The project team encompasses members from the City of Omaha, Nebraska Department of
Transportation (NDOT), and Olsson who helped throughout the duration of the project:

e Bryan Guy (City of Omaha, Project Manager)
o Garret Schram (City of Omaha)
¢ Nick Gordon (City of Omaha)

e John Gloden (City of Omaha)

e Jenna Habegger (NDOT)

e Justin Petersen (Olsson)

e Shane King (Olsson)

o Jeremy Stretz (Olsson)

e Tom Fulton (Olsson)

e Dan Bellizzi (Olsson)

¢ John Diediker (Olsson)

o Greta Ehrhorn (Olsson)

2.2 Project Meetings

Project meetings are listed below which were held online due to precautions from the ongoing
COVID-19 pandemic during the project duration. Meeting Minutes for each are summarized in
Appendix A.

o Kickoff Meeting — September 15, 2020

e Progress Meeting — October 27, 2020

o Progress Meeting — November 10, 2020

o Progress Meeting — November 25, 2020

e Pre-Implementation Meeting — January 15, 2021
¢ Implementation — February 10, 2021

o Progress Meeting — March 2, 2021

A project kick-off meeting was held on September 15, 2020, to coordinate project goals,
expectations, and data management on the 72" Street project. Progress meetings were held to
outline project developments and coordinate between staff. A pre-implementation meeting was
held on January 15, 2021, to review timing plans, patterns, programming, and other pertinent
conversations before implementation.
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3.0 DATA COLLECTION

3.1 Turning Movement Counts

The City of Omaha provided historical weekday average daily traffic (ADT) volumes and turning
movement counts (TMC) from 2015-2019. The intersection turning movement volumes were
entered into Synchro (Version 10) traffic signal timing software and used to analyze proposed
timing plans for the 72" and Pacific Streets corridors. TMC were conducted from 7:00 AM —
11:00 AM and 2:00 PM - 6:00 PM.

3.2 24-Hour Segment Gounts

Olsson collected roadway segment counts along 72" Street north of Mayfield Avenue, south of
M Plaza, and south of Pacific Street. Volumes were collected from October 19, 2020 through
October 24, 2020 (Monday-Saturday). Weekend documentation was cut short on Saturday
afternoon due to a snowstorm requiring snowplow operations that forced the in roadway mat
counters to be picked up. Raw traffic counts and plots of volumes by time, day, and direction are
illustrated in Appendix B.

When comparing the ADT volumes collected versus historical data, traffic volumes were
noticeably low, likely impacted by the ongoing COVID-19 pandemic. The AM peak hour traffic
volumes were approximately 27-37% lower than historical counts and PM peak hour traffic
volumes were 16-30% lower than historical counts. ADT volumes were 11-34% lower than 2018
Omaha-Council Bluffs Metropolitan Area Planning Agency (MAPA) counts. Year to year
variations are to be expected, but these noted differences are likely attributed to ongoing
COVID-19 impacts when counts were conducted. Table 2 summarizes the differences between
MAPA 2018 and 2020 ADT counts. Figure 2 depicts the weekday 15-minute interval volumes
south of Pacific Street. Figure 3 illustrates the difference in directional volumes south of Pacific
Street.

Table 2. Count Comparisons

Averagae Weekday Traffic

Location Counts % Change
2018* 2020
72nd St North of Mayfield Ave 36,300 23,925 -34.1%
72nd St South of M Plz 32,900 29,060 -11.7%
72nd St South of Pacific St 43,800 36,600 -16.4%
* Source: MAPA
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Figure 3. 72" Street Weekday Traffic Volumes by Direction South of Pacific Street
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3.3 Travel Time Runs

Travel time runs were collected for “before” conditions on 72" Street from October 21, 2020
through October 24, 2020 as a baseline to compare against new. The timing plan periods
collected were weekday AM (7:00 AM — 9:00 AM), OP (9:00 AM — 11:00 AM), MD (11:00 AM —
3:00 PM), PM (4:00 PM - 6:00 PM), and WM (11:00 AM — 3:00 PM) time periods. Field
measurements were recorded using Tru-Traffic (v10) software and GPS. Some interpolation
was required to estimate intersection arrival times due to loss of GPS signal at L Street and 1-80
underpasses. These do not affect the total travel times captured but may cause disruptions in
where precisely delays occur around these two underpasses. Travel time data and graphs are
illustrated in Appendix C and summarized in Section 7.3.

3.4 CrashData

The City of Omaha provided crash data at three locations from 2015-2019: 72" and Blondo
Streets, 72" and Grover Streets, and 90" and Pacific Streets. The City also provided existing
signal timings, Synchro models, access to traffic monitoring cameras, warrants for left-turn
phasing and leading pedestrian intervals, and comments from staff on concerns related to the
existing timing plans.
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4.0 EXISTING RORDWAY & TRAFFIC CONDITIONS

4.1 Time of Day Schedule and Special Plans

Intersections along the 72" Street corridor are currently coordinated for north/south traffic along
72" Street and east/west traffic along Pacific Street. Most intersections run a 90 second cycle
length during the AM, OP, MD, and PM periods. Exceptions include the AM, MD, and PM
periods when the intersections of 72" and L Streets (north and south) and 72" Street and M
Plaza run a 120 second cycle. 72" and Main Streets, 72" and Q Streets, and 72" and F
Streets also run a 120 second cycle length in the PM period. Table 3 depicts the weekday time
of day schedule. Table 4 and Table 5 depict the Saturday and Sunday time of day schedules,
respectively.

Special timing plans that used or had unique patterns were identified to determine whether such
plans are still required. Many intersections use the timing pattern 6 through the MD period, but
these plans are identical to pattern 1. In the same manner, pattern 4 is run by multiple
intersections after pattern 3 in the PM period, but is identical to pattern 3. Pattern 5 is used
throughout the day at multiple intersections during the weekend but is identical to pattern 1.
Table 6 summarizes unique timing patterns for the project intersections.
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Table 3. Existing Weekday Time of Day Schedule
SRR A LS SEfEEEEEEE s EE s Eeg e Ee b A
WEEKDAY N s R B S e s S s a5 E s s e s =
Ll ettt ettt el

450 |72nd St & Maple St 20 [Free] 2[90] 1[90] 3[90] | 1(90] |201Free
440 |72nd St & Blondo St 1[90] 2[90] 1[90] 3[90] 1[90]

439 |72nd St & Parker St (Bakers Dr) 33 [Flash] 2[90] 1[90] 3[90] 1[90] Iss (Flash
454 |72nd St & Seward St 33 [Flash] 2[90] 1[90] 3[90] 1[90] 33 [Flashl]
456 |72nd St & Western St 20 [Free] = 2[90] 1[90] | 6[90]* | 1[90] |3[90]|4wor 1[90] 20 [Free
947 |72nd St & Mayfield St 33 [Flash] 2[90] 1[90] | 6[90]* | 1[90] |3 [90] |stwor 1[90] 3 [Flash]]
441 |72nd St & Cass St 1[90] Adap 0 Adap 1[90]
738 |72nd St & Crossroads Mall 1[90] Adap 0 Adap 1[90]
443 |72nd St & Dodge St 1[90] Adap 0 Adap 1[90]
447 |72nd St & Farnam 1[90] Adap 0 Adap 1[90]
448 |72nd St & Jones Cir 20 [Free] =l 2[90] 1[90] | 6[90]* | 1[90] |3 [90] |40 1[90] 20 [Free
700 |72nd St & Jones St 20 [Free] = 2[90] 1[90] | 6[90]* | 1([90] |3 [90]|stwor 1[90] 20 [Free
808 |72nd St & Rose Blumkin 20 [Free] = 21[90] 1[90] | 6[90]* | 1[90] |3 [90]|«w0r 1[90] 20 [Free
453 | 72nd St & Pacific St 1[90] 2 [90] 1[90] |6[90]**| 1[90] |3[90]|4wor 1[90]

831 |72nd St & Pine St 20 [Free] = 2[90] 1[90] | 6[90]* | 1[90] |3 [90]|stor 1[90] 20 [Free
446 |72nd St & Hickory St 20 [Free] b 2[90] 1[90] 6[90]* | 1[90] |3[90]|4w0r 1[90] 20 [Free
868 |72nd St & Cedar St 20 [Free] i 2[90] 1[90] 6[90]* | 1[90] |3[90]|4twor 1[90] 20 [Free
451 |72nd St & Mercy St 20 [Free] = 2[90] 1[90] | 6[90]* | 1([90] |3 [90]|stwor 1[90] 20 [Free
455 |72nd St & Spring St 10 [Free] 2[90] 1[90] 3[90] |1[90]| 11[90] |10 [Free
445 |72nd St & Grover St 10 [Free] 2[90] 1[90] 3[90] 1[90]| 11 [90] |10 [Free
43 |72nd St & I-80 WB Ramps 20 [Free] 2[90] 1[90] 3[90] 1[90] 20 [Free
44 |72nd St & I-80 EB Ramps 20 [Free] 2[90] 1[90] 3[90] 1[90] 20 [Free
444 |72nd St & F St 20 [Free] 2[90] 1[90] 1[90] 20 [Free
449 |72nd St & L St 10 [Free] m 4 [90]** | 10 [Free
1167 |72nd St & M Plz B oTFRsh 4[90]** 4901+ [19 losh]
616 |72nd St & Q St 10 [Free] 2 [90] 1[90] 1[90] 10 [Free
615 |72nd st & Main st 20 [Free] 2[90] 1(90] 1090]  |20(Free
[[730 |72nd st & Drexel st F 53 [Flash] -] 21901 1[90] 3(90] 1[90] 5 et
l699 [72nd St & Harrison St 20 [Free] 2[90] 1[90] 3190 1[90] |20 (Freeff
508 |90th St & Shamrock 20 [Free]

512 |90th St & Harney/Westover St 20 [Free] [1o0]  2p00] | 1[90] | 3p0 | 1[90] [20(Free
[ls06 [90th St & Pacific St 1[90] 2[90] 1[90] 3[90] 1[90]

8493 |87th Ave &Pacific St 20 [Free] 1ol 2[90] 1[90] 3[90] 1[90]

493 |87th St & Pacific St 20 [Free] 190] 2[90] 1[90] 3[90] 1[90]

485 |84th St & Pacific St 20 [Free] 1[%0] 2[90] 1[90] 31[90] 1[90] |20 [Free!
58 |Ridgewood St & Pacific St 20 [Free]

471 |78th St & Pacific St 20 [Free] 1190] 2[90] 1[90] 3[90] 1[90] |20 [Free
610 |74th St & Pacific St 33 [Flash] 2[90] 1[90] 3[90] 1[90] |33 [Flash
453 | 72nd St & Pacific St 1[90] 2[90] 1[90] |6[90]**| 1[90] |3 [90]|«wor

830 |69th St & Pacific St 33 [Flash] 2[90] 1[90] | 6[90]* | 1[90] |3 [90] |st0r 1[90] [33 trash
[l235_|67th st & Pacific st 20 [Free] 2 [90] 20 [Free] 3 [90] | +or 20 [Free] f
939 |Rose Blumkin & Harney St 33 [Flash] 2[90] 1[90] 3 [90] |+ eor* 1[90] 33 [Flash
973 |Rose Blumkin & NFM Ent I 33 [Flash] I 2[90] 1[90] 3 [90] | 41s0r° 1[90] Lsﬁm"
[l438_|69th St & Cass/Underwood 20 [Free] [-] 21001 ] 1[90] [ 31901 |  1[90]  [a0(Free|

LEGEND
* Indicates Duplicate Time of Day Plans

**Indicates Unique Time of Day Plan
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