QuickZone-CFLHD Louis Lake Module
Predicting Traffic and Cost Impacts of Flaggers and Detours
Key Skills Obtained in this Module:

· Understand network design (with detours)

· Understand phasing options (flaggers, full closures)
· Calculate phase data

· Interpret flagger output, detour output
· Understand user and economic cost components and how they can be used

Background

Wyoming Forest Highway 23 (WY FH 23) / Louis Lake Road is located in Fremont County, Wyoming, and links the town of Lander, Wyoming, and the Shoshone National Forest. It is a one-lane gravel road with turnouts that is narrow, unsafe, and inadequate for expected traffic increases as more visitors are drawn to the area.

Louis Lake Road provides direct roadside access to an abundance of recreational opportunities, including driving for pleasure, viewing scenery and wildlife, dispersed camping, picnicking, lake and stream fishing, hunting, hiking, nature trails, backpacking, rock climbing, cross-country biking, snowmobiling, and cross-country skiing. WY FH 23 contributes to the economies of Fremont County and Lander, Wyoming, as it is the primary local access from Lander to the Forest. Increasing interest in the recreational opportunities provided along WY FH 23 indicates a potential for local economic growth in the form of lodging, restaurants, outfitters, and other recreational related businesses and services.

Because the road is such a vital link to the Forest, residents of Lander in particular were concerned that real and perceived construction delays would deter vacationers and local businesses would lose revenue. QuickZone was needed to estimate delays and assure the public that the construction schedule chosen was the best of the available options. Further, it would allow CFLHD staff to give travelers an idea of what delays to expect at different times to help them better plan their trips and avoid the times with the worst delays.

This is primarily a flagger application of QuickZone, a new feature in the program. Being a rural area, traffic volumes are low and recurring delays from demand exceeding non-construction capacities are not a concern. The primary means of traffic control are flaggers when the two-lane road is reduced to one-lane, two-way operations, and full closures during rock blasting and other dangerous activities. In this training module, we will use QuickZone to estimate the delays travelers would face at different configurations of flagging operations, as well as the amount of traffic that might have to take the detour during road closures, and the added time and cost that would entail. Further, we will highlight the user and economic cost components of QuickZone, which allow us to estimate the user delay costs, vehicle operating costs, and economic cost impacts of construction activity. 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 for the Louis Lake Road Construction Area

The QuickZone network for the Louis Lake Road construction area was developed in QZEdit and is shown in Figure 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

ADT counts for each month the road is typically open were based on 1997 counts projected to 2003, as documented in the Louis Lake Road Environmental Impact Statement. Time of day and day of week demand distributions specific to Louis Lake Road were not known. However, this data was collected for the Beartooth Highway Reconstruction Project and was applied here because the traffic characteristics (predominately seasonal vacation travel) were similar enough. The QuickZone inputs were therefore ADT combined with monthly seasonality factors, time of day factors, and day of the week factors. For lack of more specific information, demands and demand distributions were equal in both directions.
In this module, no changes to seasonal or daily travel demand patterns are required.
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Figure 1. Louis Lake Road QuickZone Network

Construction Specification – Louis Lake Road Training Module

After June 1, limit construction-caused delays to public traffic to a maximum of one (1) hour through the entire project length, with maximum 30-minute delays through any work zone, except as permitted below. 

One maximum 4-hour daytime closure, between 6:00 AM and 4:00 PM, of the project will be allowed on Tuesday, Wednesday, and Thursday, if approved by the CO.  Provide a one-week written notice to the CO stating the reason the closure(s) is required.

Night closures of the project will be allowed from Monday through Thursday from 8:00 P.M. to 6:00 A.M.  Notify the CO 30 days in advance if night closures are required.  Full night closures of the project will not be allowed if no work is being performed at night.  

Key Considerations:

· Maximum delays from flagger operations

· The timing of detours

Follow-Along Demonstration Component

1. Design of Louis Lake Network in QuickZone
2. Introduction to Flaggers

3. Add Flaggers to first phase (July 2005) in QuickZone:
	Work Zone
	Five Walls

	Days
	Sunday-Saturday

	Hours
	7am – 7pm

	Length
	1 km

	Speed limit
	30 km/hr

	Buffer time
	30 seconds

	Max cycle time
	30 min


4. Calculate Phase Data

5. Review Flagger Output
· Project Summary

· 2-Way 1-Lane Operation

· Weekly Delay

· Weekly Cost

6. Introduction to Detours

7. Add Work Plans for nighttime full closures at all allowable times for:

	Phase
	July 2005

	Monday
	Monday

	Hours
	<See Construction Specification for allowable work hours>


8. User and Economic Costs in QuickZone

a. Add miscellaneous costs:

· $50/day for public outreach regarding road closure dates and times

b. Overview of cost components

c. Generate new output. Review cost results.

d. Save the file with the new cost data.
Hands-On Component

Open input file: “Louis Lake_Training_flaggers_and closures.xls.”

1. The construction specification says: 
After June 1, limit construction-caused delays to public traffic to a maximum of one (1) hour through the entire project length, with maximum 30-minute delays through any work zone.
2. What is the maximum user delay through any one work zone in July 2005?

(Hint: Use the Summary Tables)

3. What is the maximum number of vehicles in queue in July 2005?

(Hint: Use the Summary Tables)

4. What is the maximum user delay through the 11.5 meter-long project area in July 2005?

(Hint: Use the Delay Graphs, plot “Graph sum of all work zones” as the chart type, “user delay” as the Y-axis value)

5. Are the specification criteria currently being met in July 2005?

6. What are the total delay costs of cars and trucks in the July 2005 phase?
7. How many vehicles are forced to take the detour in the July 2005 phase? How does that compare to the total traffic volume?
(Hint: For total traffic volume, take ADT from the demand input screen and multiply by the seasonality factor for July 2005 and the number of days in the phase)

8. How do the costs associated with the flaggers compare with the full closures for July 2005?
(Hint: Use the “Phase Summary” table)

Hands-On Component

Open input file: “Louis Lake_Training_flaggers_and closures.xls.”

2. What is the maximum user delay through any one work zone in July 2005?

(Hint: Use the Summary Tables)

5.68 minutes [Project Summary, Weekly Delay Summary]

3. What is the maximum number of vehicles in queue in July 2005?

(Hint: Use the Summary Tables)

6 vehicles [Weekly Delay Summary]

4. What is the maximum user delay through the 11.5 meter-long project area in July 2005?

(Hint: Use the Delay Graphs, plot “Graph sum of all work zones” as the chart type, “Max user delay” as the Y-axis value)

33.93 minutes [Delay Graphs]

5. Are the specification criteria currently being met in July 2005?
Yes. 30 minutes is less than the allowable 60 minutes.

6. What are the delay costs of cars and trucks in the July 2005 phase?
Cars: $15,060; Trucks: $825; Total: $15,885. [Phase Summary]

7. How many vehicles are forced to take the detour in the July 2005 phase? 
116 per week, 580 total for the 5-week phase. [Detour Summary]

(58, 290 for each direction)

8. How do the costs associated with the flaggers compare with the full closures for July 2005?

(Hint: Use the “Phase Summary” table)

Detour Costs:



Detour Delay: $11,557



Inventory:
$9



Economic:
$1,702


Misc.:

$8.750


Total:

$22,018

Mainline/Flagger Costs:


$15,060 (delay) + $11 (inventory) = $15,071
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