QuickZone-CFLHD Yosemite Module
Predicting Traffic Impacts Using Existing QuickZone Networks
Key Skills Obtained in this Module:

· Opening Saved QuickZone files

· Navigating Within QuickZone

· Viewing QuickZone Networks and Calculating Phase Data

· Using “Baseline Only” Analysis  to Validate Pre-Roadwork Delays

· Identifying Timing and Location of Problematic Delays

· Differentiating Between Baseline and After Case Delays

· Adjusting Allowable Work Hours to Reduce Delay

· Conducting Sensitivity Analyses On Travel Demand Data

· Understanding Project-Level Delay Costs

· Saving Files and Comparing Alternatives
Background

Yosemite National Park in California is one of the most popular national park destinations in the nation, averaging more than 40,000 visitors through its entrance gates each day throughout the year.  One of the primary destinations for entering park visitors is Yosemite Village, the primary hub of activity within the park and home to the Valley Visitors Center, a wide variety of lodging and dining options, trail heads, and other visitor services.

The shape of Yosemite Valley (Figure 1) makes access to Yosemite Village scenic for the park visitor but quite limiting for traffic operations.  Given the steep terrain around the valley, the only roadways into and out of Yosemite Village are Northside and Southside Drives running along the Merced River which flows through the center of the valley.  Both facilities are two-lane, one-way facilities with stop-controlled intersections along their length at two bridge crossings.

These two key valley roadways are scheduled for a significant repaving and rehabilitation project starting in 2006-2008. Concern regarding significant delays in the construction phase has led CFLHD staff and NPS personnel to consider a range of phasing and staging alternatives.  This concern is nontrivial given current (no roadwork) traffic conditions, where weekend congestion and delays are already a recurring event during peak travel months.  NPS personnel estimate that visitors in 2004 may spend upwards of 30 minutes departing the Yosemite Village area on weekend afternoons in the summer.
In this training module, we will utilize QuickZone to estimate delays in 2007 from a proposed traditional Maintenance of Traffic (MOT) approach where one lane of each facility is repaved while the other remains open to traffic.  The module assumes that a QuickZone network with travel demand has already been created by a colleague and you have been asked to review, understand and critique the proposed approach.

QuickZone Network of Yosemite Valley

The QuickZone network for Yosemite Valley was developed in QZEdit and is shown in Figure 1.1.  Link and node numbers are indicated, as well as capacity assumptions for the baseline (no roadwork) case.  
In this module, no changes to link or node geometry or characteristics are required.
Travel Demand Data Sources

AADT estimates for each link were calculated using a 1998 traffic study as an initial starting point.  The increase in annual visitation to Yosemite (1998-2003) was used to estimate an annual travel demand growth rate.  2007 AADT values were obtained by applying this growth factor to the 1998 AADT data for a nine year period and entered into QuickZone.  

Travel demand characteristics were assembled from several sources and then refined through two short-term data collection activities.  A first-cut distribution of hourly and daily travel demand factors were obtained from the 1998 traffic study.  Monthly (seasonal) variations in travel demand were obtained from park entrance station data.  Finally, two-short term data collection activities were conducted to refine hourly and daily distributions and to establish a rate of travel demand growth from 1998-2004.
In this module, no changes to seasonal or daily travel demand patterns are required. Sensitivity analysis on the 2007 travel demand estimates will be conducted, however.
Proposed Work Plan By Phase – Yosemite Training Module
Phase #1: Y. Vill. Flag (March)
Traffic Control:
Flagger operations on Northside Drive near Yosemite Village.

(Links 7 and 8).

Based on an analysis outside of QuickZone, flaggers can maintain a 200 vehicles-per-hour (vph) outbound capacity.
Allowable Work Hours: Monday 0:00 to Saturday 12:00.
Phase #2: Y. Vill. Flag (April)
Traffic Control: As in March, but with reduced work hours.
Allowable Work Hours:
Monday 0:00 – 12:00; Monday 20:00 - Tuesday 12:00; Tuesday 20:00 - Wednesday 12:00, and so on in the same pattern with the last allowed work Friday 20:00 - Saturday 12:00.
Phase #3: Weekday N+Sside (May-June)
Traffic Control
One lane closed along Northside and Southside Drives.
Links 9,10 reduced to 600 vph capacity (Northside)

Links 1,5 reduced to 600 vph capacity (Southside)

Link 4 reduced to 300 vph capacity from lane closure plus impact of scenic views and turning movements into/out of parking lots.


Allowable Work Hours:  Monday 9:00 to Friday 12:00.
Phase #4: Nightwork (July-August) 
Traffic Control
One lane closed along Northside and Southside Drives.

Links 9,10 reduced to 600 vph capacity (Northside)

Links 1,4,5,6 reduced to 600 vph capacity (Southside)

(Note that at night, scenic views have no impact on capacity).


Allowable Work Hours

Monday 0:00 – 9:00 AM

Monday 19:00 – Tuesday 9:00.


Tuesday 19:00 – Wednesday 9:00.


Wednesday 19:00 – Thursday 9:00.


Thursday 19:00 – Friday 9:00.


Friday 19:00 – Saturday 9:00.

Phase #5: Nightwork (Sep)
Traffic Control: As in Phase #4.
Allowable Work Hours: As in Phase #4.
Phase #6: 24-7 N+Sside (Oct-Nov)
Traffic Control

One lane closed along Northside and Southside Drives.

Links 9,10 reduced to 600 vph capacity (Northside)

Links 1,5 reduced to 600 vph capacity (Southside)

Link 4 reduced to 300 vph capacity from lane closure plus impact of scenic views and turning movements into/out of parking lots.


Allowable Work Hours:  Monday 0:00 – Saturday 9:00.
Follow-Along Demonstration Component

Open QuickZone

Load QuickZone file: “Yosemite Training Module (proposed).”
Generate Network

View Network

Review Node Data

Review Link Data

(identify natural bottlenecks in the system)

Outbound: Link #8

Inbound: Link #4

Review Inbound/Outbound Travel Demand Patterns

Review Seasonal Demand Factors

Review Phasing Information Input

(find/correct two inconsistencies with paper material)

1st: Phase 3, Nside Work Zone, timing is wrong (too long)

2nd: Phase 6, Sside WZ, Wrong capacity input for link 4 (too high)
Save revised file as “Yosemite Training Module (fixed).”

Calculate After and Baseline Delays

Review Sum of all Work Zones Minutes of Delay Graph (Inbound)


Baseline, After, After+Baseline

Hands-On Component

Validating Baseline Delays

· Using the Delay Graph function for Max User Delay (min) under the Output Data tab, circle the months of the year when baseline (no roadwork) queues and delays form.

JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC
· Do these baseline delays occur in both the inbound and outbound directions?
INBOUND ONLY
OUTBOUND ONLY   
BOTH

· Using the Seasonality Demand function on the Input Data tab, are the months with delay consistent with high seasonal demand? 
YES
NO

· Again using the Delay Graph function on the Output Data tab, which days of the week have baseline delays greater than 20 minutes?
SUN
MON
TUE
WED
THU
FRI
SAT
· What times-of-day during these most congested days generate delays greater than 30 minutes? What is the maximum observed baseline delay?

__________________________________________________________________

· Checking against input data on the Outbound AADT Pattern function, are these times of day consistent with the hours of peak outbound travel demand?  
YES
NO

· Is the magnitude of recurrent delay predicted by QuickZone consistent with NPS observations (mentioned in the background section)? What might account for any differences?

__________________________________________________________________

Identifying Roadwork Activity With Problematic Delays

· Again utilizing the Delay Graph function on the Output Data tab, during what phases do minutes of maximum user delay (baseline and after) in the outbound direction exceed 40 minutes?  If so, on what days of the week?  Are there instances where delays just from the work zone (after case) exceed 40 minutes? If so, on what days of the week?

Baseline + After Case: __________________________________  

After Case: ___________________________________________

· During what phases do minutes of maximum user delay (baseline and after) in the inbound direction exceed 40 minutes? Are there instances where delays just from the work zone (after case) exceed 40 minutes?

Baseline + After Case: __________________________________  

After Case: ___________________________________________

Evaluating Strategies to Reduce Road User Delays

· User delays in the outbound direction during the nightwork operations in Phase 4 (July-August) are unacceptable in terms of maximum “baseline and after” and “after” case delay.  

Original Plan Maximum User Delay (Baseline+After Case)____________________________
Original Plan Maximum User Delay (After Case)____________________________________

Would shifting the allowable work hours from weekdays 7 PM-9AM to weekdays 9PM-11AM reduce this delay?
To find out, edit the work plan timings for each of the six work plans in Phase 4 for the outbound (Northside) work zone under the Phasing Information button on the Input Data tab.  Now recalculate the delays under the Program Controls tab.

Identify the new expected maximum “baseline and after” and “after” user delay for the outbound direction in July-August. 

Modified Plan Maximum User Delay (Baseline+After Case)___________________________
Modified Plan Maximum User Delay (After Case)___________________________________

· User delays in the inbound direction during Phase 3 (May-June) are unacceptable in terms of maximum “after” case delay.

Will changing the allowable work hours for the Southside Drive work zone in Phase 3 to 5AM-Noon, Monday-Friday reduce “after” user delay to less than 10 minutes?
To find out, edit the single work plan for the Southside work zone in Phase 3 to begin on Monday at 5 AM and finish at Noon.  Now, use the “copy work plan” function to generate a similar plan on Tuesday, Wednesday, Thursday and Friday.  Recalculate delays.

Identify the new expected maximum “after” user delay.

Modified Plan Maximum User Delay (After Case)_________________________________
· Save a version of the Yosemite file based on changes to allowable work hours made in Phase 3 and 4, saving as “Yosemite Training Module (final)”.

Sensitivity Analysis on Demand Data

· Clear QuickZone data and reload the “proposed” phasing and timing plan for Yosemite. Calculate phase data.  Using the Project Summary Table from the Output Data tab, what is the total expected 2007 user cost in millions of dollars for delays from the work zone?

__________________________________________________________________
· In the Demand section of the inputs, increase demand by 10% by adjusting the estimated 2007 AADTs for each link on Sunday, then use the copy AADT pattern to make the same change throughout the weekly pattern.  After re-calculating phase data, what is the total expected 2007 user cost in millions of dollars?

__________________________________________________________________
· What is the impact of a 5% decrease in estimated 2007 AADT on project user delay cost?

__________________________________________________________________
· Clear QuickZone data and load “Yosemite Training Module (final)”.  What is the expected user costs of the revised plan in 2007?

__________________________________________________________________
