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Definition of Terms 

Average Annual Daily Traffic (AADT) : A measurement of the number of vehicles traveling on 

a segment of highway each day, averaged over the year. 

Capacity: Value of the maximum flow rate. 

Control Delay: Portion of total delay a vehicle experiences at a traffic-controlled intersection, 

given in seconds per vehicle. 

Coordinated Data System (CDS): Database of route numbers used to identify streets. 

Crash Modifi cation Factor: Value multiplied by the number of crashes in a certain time period 

to estimate the number of crashes that would remain in that time period if a crash mitigation 

were in place. 

Crash Rate: Number of crashes per a unit of exposure. Common units of exposure include 

million vehicle miles traveled for roadway segments and million entering vehicles for 

intersections. 

Crash Reduction Factor: Percentage multiplied by the number of crashes in a certain period to 

estimate how many crashes would be eliminated if a crash mitigation were in place. 

Crash Severity: Scale of bodily harm up to and including death, suffered by the occupants of 

the vehicle involved in a crash. There are four levels of crash severity used: property damage 

only (PDO), non-incapacitating/possible injury (minor injury), incapacitating injury (major 

injury), and fatal. 

Critical Accident Rate (CAR): A statistical measure used in crash rate analysis to determine 

statistical significance. If the crash rate of the location in question is above the CAR for that 

location, the crash rate is above the average crash rate for similar facilities to a statistically 

significant level.  

Expected Crashes: The number of predicted crashes is modified based on actual crash 

experience at an intersection or on a roadway. Expected crashes will be unique for each 

intersection or roadway segment. 

Flow Rate: Measurement of the number of vehicles passing a given point within a set amount of 

time, usually an hour. 

Interchange: Set of ramps and intersections used to allow traffic to travel to and from a 

controlled access freeway facility. 

Level of Service (LOS): Performance measure concept used to quantify the operational 

performance of a facility and present the information to users and operating agencies. The actual 

performance measure used varies by the type of facility; however, all use a scale of A (best 



Juneau ï Egan Dr. & Yandukin Intersection Improvement 

SFHWY00079/0003208 

Traffic Analysis and Alternative Concepts Report 

October 2019 

xi 

conditions for individual users) to F (worst conditions). Often, LOS C or D in the most congested 

hours of the day will provide the optimal societal benefits for the required construction and 

maintenance costs. 

Peak Hour:  The hour-long period in which the volume of a given road is the highest for the day 

or other time period. Morning, midday, and evening peak hours are often used for analysis, 

although peak hours may occur at other times, such as at school dismissal. 

Peak Hour Factor (PHF): Measure of traffic variability over an hour period calculated by 

dividing the hourly flowrate by the peak 15-minute flowrate. PHF values can vary from 0.25 (all 

traffic for the hour arrives in the same 15-minute period) to 1.00 (traffic is spread evenly 

throughout the hour). 

Predicted Crashes: An estimate of the number of crashes at an intersection or on a roadway 

segment based on specific characteristics such as AADT, number of lanes, lighting, etc. All 

places with these same characteristics are estimated to have the same number of predicted 

crashes. 

Safety Performance Function (SPF): Equation found in the Highway Safety Manual (HSM) 

that can be used to predict crashes in a future time period, based on estimated characteristics of 

the future roadway, such as future AADT. 

Volume to Capacity Ratio (v/c): Measure of how much of the available capacity of a facility is 

being used, calculated by dividing the demand volume by the capacity of a facility. Values of 

0.85 or less are a good design objective so that there is available reserve capacity. 
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Executive Summary 

This October 2019 report updates a 2018 study, adding analysis of crashes for the years 2015 

through 2017 to the initial study of crashes from 2005 through 2014. 

The Fred Meyer intersection1 of Egan Drive at Yandukin Drive has been mentioned as needing 

improvements in several community planning documents. In 2012, the Alaska Department of 

Transportation and Public Facilities (DOT&PF) reconstructed the Egan Drive left-turn lanes by 

providing a zero offset of the opposing left-turn lanes, and thereby improving sight lines between 

vehicles in the left-turn lanes and approaching oncoming vehicles in the through-lane. At the 

same time, the left-turn lanes were extended to provide more queue storage. Continuous lighting 

was installed on Egan Drive from the study intersection towards downtown in 2013. Prior to this, 

only the intersection was lighted. Because crash patterns have not changed significantly since 

these improvements were installed, DOT&PF believes that additional improvements are needed 

and is conducting a study looking at crashes and efficiency at the intersection and to propose 

improvements, as needed.  

Egan Drive is a controlled-access principal arterial carrying almost 30,000 vehicles per day. It is 

an important connection for carrying long-distance high-speed traffic, but must also serve local 

traffic, as there are limited parallel routes. Egan Drive serves vehicular traffic, transit routes, 

freight traffic, pedestrians, and bicyclists. 

Traffic volumes are heavy heading towards downtown in the morning and towards Mendenhall 

Valley in the evening. Travel speeds are high along Egan Drive, with the 85th percentile speed at 

about 5 mph above the posted speed limit of 55 mph. 

Pedestrians and bicyclists are generally well accommodated in the study area, but there are few 

locations for pedestrians to cross Egan Drive and those who desire to cross Egan Drive at the 

Fred Meyer intersection are projected to experience delays in 2040 of much greater than 45 

seconds  during peak traffic times. Highway Capacity Manual (HCM) 2010 indicates delays of 

greater than 45 seconds result in a very high likelihood that pedestrians will not wait for an 

acceptable gap in traffic and instead attempt to rush through shorter gaps. (Note that there is not 

a marked crossing at this intersection.) 

Transit vehicles serve the area, with stops at the Fred Meyer and at the Nugget Mall. 

The analysis identified two main concerns for the intersection: 

 
1 The study intersection is referred to as the ñFred Meyerò intersection in this report to aid the reader in recognizing 

its location, as that is how it is often referred to locally, and is not intended to suggest that the intersection is owned 

by Fred Meyer or that Fred Meyer is responsible for the intersection. 



Juneau ï Egan Dr. & Yandukin Intersection Improvement 

SFHWY00079/0003208 

Traffic Analysis and Alternative Concepts Report 

October 2019 

xiii  

¶ Left-turning vehicles have difficulty judging gaps in oncoming traffic, resulting in injury 

crashes. The high speed of oncoming vehicles (85th percentile speeds of around 60 mph) 

contributes to this condition. 

¶ Pedestrians have difficulty crossing Egan Drive at the Fred Meyer intersection because of 

the lack of adequate crossing gaps. While a controlled, marked crossing of Egan Drive is 

provided at the Glacier Highway/Nugget intersection, pedestrians have been observed 

crossing Egan Drive at the Fred Meyer intersection. Thus, if any changes are proposed, 

consideration should be given to also accommodate the pedestrian crossing movement. 

Some treatments to reduce or eliminate left-turn crashes have been identified: 

¶ Control left -turn movements with a signal or roundabout. With a traffic signal, left-

turn movements would only be made during a protected left-turn signal, when oncoming 

traffic is stopped by a red signal. A roundabout would re-direct the left-turn conflict to a 

low-speed merge maneuver with the roundabout circulation lane. Under both options, 

left-turn demands from the side streets would be served.  

¶ Eliminate left-turn movements. This option would prohibit left turns from Egan Drive 

towards either the Fred Meyer store or the airport. Drivers would have to take another 

route to reach their destination. Right-in-right-out access would be maintained. Under 

one option, Glacier Highway/Lemon Spur would be connected through to the Glacier 

Highway/Nugget intersection to reduce out-of-direction travel.  

¶ Provide physical separation of the left-turn and through movements. This option 

would involve building an interchange with ramps to serve Yandukin Drive to grade 

separate conflicting movements. 

¶ Speed control. Speeds contribute to the likelihood of an injury crash. By reducing speeds 

(through enforcement, for example), crash severity should be reduced. 

¶ Traffic demand management. If measures are taken that spread the traffic demands 

over longer periods of the day, crashes that result from driverôs impatience due to delay 

in the heaviest volume periods of the day could be reduced. 

From these possible methods of reducing crashes, four alternative concepts were chosen for 

analysis: 

¶ Alternative Concept A, No Build. This alternative concept would provide no 

improvements and would retain the existing conditions. 

¶ Alternative Concept B, Signal at the Fred Meyer Intersection of Egan Drive at 

Yandukin Drive.  This alternative concept would install a signal at the Fred Meyer 

intersection, allowing all vehicle movements at this intersection and providing 

infrastructure for a pedestrian crossing of Egan Drive. Construction costs for this 

alternative concept are around $19 million. Signalization reduces angle and left-turn 

crash frequency and severity. However, rear-end crashes on the major approaches may 
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increase. In addition, total intersection delay would increase because Egan Drive traffic, 

previously uninterrupted traffic flow, would be controlled by the traffic signal.  

¶ Alternative Concept C1, One-Way Extension of Glacier Highway/Lemon Road to 

the Glacier Highway/Nugget intersection and Closure of the Median at Yandukin 

Drive. This alternative concept would close the median at Yandukin Drive, eliminating 

all left turns at the intersection. Glacier Highway/Lemon Road would be extended to the 

Glacier Highway/Nugget intersection; however, the extension would be a one-way 

roadway allowing traffic to travel from Glacier Highway/Nugget towards the Fred Meyer 

only. Construction costs for this alternative concept are around $15 million. Crashes 

would be reduced and vehicle delay would increase. 

¶ Alternative Concept C2, Extension of Glacier Highway/Lemon Road to the Glacier 

Highway/Nugget intersection and Closure of the Median at Yandukin Drive. This 

alternative concept would close the median at Yandukin Drive, eliminating all left turns 

at the intersection. Glacier Highway/Lemon Road would be extended to the Glacier 

Highway/Nugget intersection, creating a 4-leg intersection at that location. This 

alternative concept would provide an alternate route around the Yandukin Drive 

intersection at Egan Drive. Construction costs for this alternative concept are around $20 

million. Crashes would be reduced; however, vehicle delay would increase significantly. 

¶ Alternative Concept D, Interchange at the Fred Meyer Intersection of Egan Drive at 

Yandukin  Drive. This alternative concept would build a grade-separated interchange at 

the Fred Meyer intersection, allowing all vehicle movements at this intersection and 

providing a grade-separated crossing for pedestrians. Construction costs for this 

alternative concept are around $34 million. Both crashes and delay would be reduced. 

To aid southbound left-turn drivers from Egan Drive to distinguish between right turn and 

through vehicles in the oncoming traffic, raised channelization could be installed as a low-cost, 

short-term improvement. 

Alternative Concept D, a grade separated interchange, is recommended to be advanced.  Points 

that support selection of Alternative Concept D are: 

¶ All of the identified concerns are addressed by Concept D (see Table 58 on page 131). 

¶ Alternative Concept Dôs crash reduction is through the physical separation of the 

conflicting movements rather than signal control. Therefore, the interchange is the most-

effective and the longest-term crash reduction tool. 

¶ Alternative Concept D is the only alternative that effectively reduces travel delay over 

what is currently experienced by intersection users.  All other alternatives have increased 

delay because traffic entering the intersection under those alternatives is subject to 

control and potential stopping by the signal, whereas the mainline traffic on Egan Drive 

continues to be free-flow with an interchange. 
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¶ As an uninterrupted flow facility, Alternative Concept D has significant reserve capacity 

to accommodate future travel demand well beyond this studyôs design evaluation period.  

¶ Finally, Alternative Concept D is consistent with the planning for this area that was 

previously developed and accepted by public interests and agencies. 

This recommendation is solely based on this Traffic Study which does not provide an analysis or 

consideration of other factors that may affect any final determinations by the Department. This 

Traffic Study will be integrated into a Planning and Environmental Linkage (PEL) study that will 

consider environmental and socio-economic issues through a more comprehensive public and 

agency involvement process.  The PEL study will conclude with a final recommendation that 

could be advanced for future project development.





Juneau ï Egan Dr. & Yandukin Intersection Improvement 

SFHWY00079/0003208 

Traffic Analysis and Alternative Concepts Report 

October 2019 

1 

1 Introduction  

1.1 Project Description 

The Alaska Department of Transportation and Public Facilities (DOT&PF) has retained Kinney 

Engineering, LLC to prepare this Traffic Analysis and Alternative Concepts Report for the Egan 

Drive and Yandukin Drive Intersection Improvement project. The purpose of the study is to 

examine how to improve the traffic operations, capacity, and safety of the Fred Meyer2 

intersection of Egan Drive with Yandukin Drive and to provide a recommended solution. The 

project is located within the city limits of Juneau, Alaska, as depicted in Figure 1.  

Egan Drive is a four-lane divided, controlled-access, principal arterial roadway running generally 

north-south with full access control between major intersections and a mix of at-grade 

intersections and grade-separated interchanges. It serves both long distance and local trips, 

carrying about 30,000 vehicles per day (vpd). As part of the National Highway System, Egan 

Drive connects downtown Juneau with the Mendenhall Valley and Juneau International Airport, 

as well as with the University of Alaska Southeast and the Auke Bay Ferry Terminal. 

Yandukin Drive is a major collector roadway in the Mendenhall Valley west of Egan Drive, 

carrying about 2,500 vpd to Juneau International Airport and other commercial and residential 

establishments.  

Lemon Road/Glacier Highway is a minor arterial. Volumes on this leg have varied from 7,500 to 

12,500 vpd between 2012 to 2015. Lemon Road/Glacier Highway is parallel to Egan Drive 

between the Sunny Point Interchange and Yandukin Drive and carries about 4,500 vpd. 

All in bound and outbound traffic must pass through the intersection of Egan Drive at Yandukin 

Drive. There are no alternative routes to this intersection. In addition to the intersection of Egan 

Drive at Yandukin Drive, the study area also includes four nearby intersections. The study area is 

shown in Figure 2. 

Note that for this report, Egan Drive and parallel routes are referred to as north-south roadways 

and all side streets that intersect with Egan Drive are referred to as east-west roadways.  

This Traffic Analysis and Alternative Concepts Report presents the existing conditions of the 

intersection, as well as the future 2040 no-build condition, and analyzes several alternative 

concepts under these volume conditions.  The design year for this report is 2040. 

 
2 The study intersection is referred to as the ñFred Meyerò intersection in this report to aid the reader in recognizing 

its location, as that is how it is often referred to locally, and is not intended to suggest that the intersection is owned 

by Fred Meyer or that Fred Meyer is responsible for the intersection. 
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Figure 1. Project Vicinity Map
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Figure 2. Study Area
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1.2 Functional Classification 

DOT&PF uses the functional classification of a roadway to select Level of Service (LOS) and 

operational performance, design speed, and other geometric criteria. 

Within the project limits, Egan Drive is classified as a principal arterial and Glacier 

Highway/Lemon Road is classified as a minor arterial. Arterial roads are intended for high 

mobility and low access and are designed to carry large volumes at an efficient speed. Yandukin 

Drive is classified as a major collector. Collector roads balance access and mobility and are 

designed to gather and distribute trips between local streets and arterials. 

The American Association of State Highway and Transportation Officialôs (AASHTOôs) A 

Policy on the Geometric Design of Highways and Streets, 2011 (PGDHS) describes urban areas 

as ñthose places within boundaries set by the responsible State and local officials having a 

population of 5,000 or moreò and rural areas as ñthose areas outside the boundaries of urban 

areas.ò The project study area is within the more densely populated area of the City and Borough 

of Juneau (CBJ) and therefore falls within an urban area. 

The PGDHS has guidelines for appropriate LOS thresholds for different functional 

classifications and area and terrain types. Figure 3 presents these recommendations. Based on the 

table, all intersections affected by the project are recommended to have no worse than LOS C or 

D in the design year.  

Note that this guideline refers to the intersection as a whole, and not to specific movements. 

Since the only vehicles that experience any delay at the study intersection are the left-turn 

movements from Egan Drive, the overall existing intersection delay easily meets this threshold 

and will continue to meet it in the future. 

 
Source: Modified from AASHTO PDGHS Table 2-5 

Figure 3. Level of Service Recommendations 
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1.3 Surrounding Land Uses 

Within the project area, existing developments include a variety of land uses. Figure 4 presents 

the land uses in the area. Traffic growth is likely because of the undeveloped lands which are 

zoned for high-density residential properties within the project area.  

 
SOURCE: City & Borough of Juneau GIS files (obtained November 2017) 

Figure 4. Zoning Map in Project Area Vicinity  
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2 Planning Background 

Several planning-level documents, published studies, 

and concurrent projects related to this intersection were 

reviewed to ensure that improvements analyzed in this 

study support the goals of these documents. 

2.1.1 Lemon Creek Area Plan (CBJ, 2017) 

The Lemon Creek Area Plan is a community-based 

planning document that develops a series of goals and 

actions within the Lemon Creek area. 

The Lemon Creek Area Plan identified multiple actions 

to occur within the project area. Most notably, the plan 

advocates for improvements at the Fred Meyer 

intersection of Egan Drive at Glacier Highway/Lemon Road and for the extension of Glacier 

Highway/Lemon Spur to the Egan Drive at Glacier Highway/Nugget intersection. 

2.1.2 Comprehensive Plan of the City & Borough of Juneau (CBJ, 2013) 

The Comprehensive Plan of the City & Borough of Juneau (Comprehensive Plan) provides a 

guide for the long-range growth, development, and conservation of valued resources. 

The Comprehensive Plan lists the following improvements within the study area as actions that 

need implementing: 

¶ Non-motorized facilities improvements. Provide sidewalks and bicycle paths/lanes 

ñalong existing roads to provide safe and efficient access and recreation and to reduce 

pedestrian/automobile accidentsò and provide a safe pedestrian and bicycle circulation 

system in the Lemon Creek area. 

¶ Transportation improvements. Construction of an extension of Glacier Highway from 

its current dead-end north of Fred Meyer to the intersection of Glacier Highway and Egan 

Drive at McDonaldôs and the Nugget Mall. 

¶ Parks, trail, community garden, and stream corridor improvements. Construction of 

a coastal trail along Egan Drive or along the ñinsideò or north side of Egan Drive, 

connecting Sunny Point to neighborhoods to the east and west. 

This Traffic Analysis and Alternative Concepts Report considers the impacts of these types of 

improvements, including improved pedestrian and bicycle connectivity and the extension of 

Glacier Highway to the Nugget intersection. 

Section Highlights 

¶ Several planning documents 

describe a need for improved 

pedestrian and bicycle 

connectivity, either along or 

across Egan Drive.  

¶ Many of the studies are in 

favor of extending Glacier 

Highway/Lemon Spur to the 

Glacier Highway/Nugget 

intersection.  
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2.1.3 Juneau Non-Motorized Transportation Plan (CBJ, November 2009) 

The purpose of the Juneau Non-Motorized Transportation Plan, published in 2009, is to improve 

the safety and capacity of the non-motorized transportation network by recommending 

infrastructure and policy improvements. 

The Juneau Non-Motorized Transportation Plan identified non-motorized transportation issues 

along Egan Drive, Yandukin Drive, and Glacier Highway/Lemon Road. [Note: the Juneau Non-

Motorized Transportation Plan refers to Glacier Highway/Lemon Road as Old Dairy Road.] The 

Juneau Non-Motorized Transportation Plan has recommended the following projects within the 

study area: 

¶ High Priority - Crossing between Fred Meyer and Bus Stop. A crosswalk on Glacier 

Highway/Lemon Road between Fred Meyer and the bus stop on the east side of the road. 

(Completed 2013) 

¶ Medium Priority  ï Bike Lane. Bike lane on Glacier Highway/Lemon Spur between 

separated path along Egan Drive and Fred Meyer. (Partially Completed) 

¶ Medium Priority ï Coastal Trail. Paved pathway at least 10 feet wide along the south 

side of Egan Drive from Yandukin Drive to Twin Lakes Path. 

This Traffic Analysis and Alternative Concepts Report considers the impacts of these types of 

improvements, including improved pedestrian and bicycle connectivity. 

2.1.4 West Egan Drive Corridor Study (DOT&PF, 2003) 

The West Egan Drive Corridor Study (WEDCOR) identified possible solutions for the current 

and expected future transportation problems along and across the Egan Drive corridor between 

Industrial Boulevard and Yandukin Drive. 

WEDCOR identified traffic and safety deficiencies along Egan Drive. The identified concerns 

within the Egan Drive and Yandukin Drive intersection included: 

¶ Capacity and Level of Service  

o Based on the traffic projections of WEDCOR, by the year 2025, unacceptable 

delay is anticipated at the intersections of Egan Drive at Glacier Highway/Nugget 

and at Yandukin Drive.  

¶ System Linkage 

o By 2025, local trips leaving, entering, and crossing Egan Drive will be delayed 

unduly. This will be exacerbated by the use of Egan Drive for local trips where 

other facilities are neither available nor convenient, such as between the 

Mendenhall Valley and Fred Meyer and between Glacier Highway (North) and 

Riverside Drive. 
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¶ Airport Access  

o Due to the importance of Juneau International Airport to the regional economy, 

access to the airport is critical in the Egan Drive corridor. The study evaluated 

how well Egan Drive and the surrounding transportation system accommodate the 

movement of people between and among air, ground, and sea transportation in 

and around the study area.  

o Travel between Juneau International Airport and other key destinations in the 

Juneau area (e.g., downtown Juneau, Auke Bay Ferry Terminal) often requires the 

use of local streets, a factor understood by the residents, but that is not obvious to 

visitors. The resulting confusion creates unnecessary out-of-direction travel. 

¶ Safety  

o The intersection within the study area that has one of the highest accident rates in 

southeast Alaska is Egan Drive at Glacier Highway/Nugget.  

o Other safety problems identified in WEDCOR include inadequate or marginal 

sight distance at the Fred Meyer intersection of Egan Drive at Yandukin Drive. 

(The sight distance concern was addressed with the 2012 DOT&PF 

construction project.) 

¶ Pedestrian and Bicycle Facilities 

o The unsignalized intersection at the Fred Meyer intersection on Egan Drive at 

Yandukin Drive is of particular concern for pedestrians and bicyclists. Additional 

lanes on Egan Drive to accommodate more vehicles would make access by 

pedestrians even more difficult unless adequate alternate pedestrian and bicycle 

facilities are provided.  

o Transit stops at unsignalized intersections like Glacier Highway/Lemon Road at 

Fred Meyer can be a safety concern for pedestrians. 

WEDCORôs proposed action for the Egan Drive and Yandukin Drive intersection was a full 

interchange that would be located to the east of the existing intersection.   

This Traffic Analysis and Alternative Concepts Report updates and refines the capacity, safety, 

and pedestrian/bicycle analyses presented in the WEDCOR study for future year traffic volumes 

at the subject intersection, 

2.1.5 Juneau Area Wide Transportation Plan (CBJ, 2001) 

The Juneau Area Wide Transportation Plan, published in 2001, recommends solutions for 

transportation problems and concerns throughout Juneau. Over the last 16 years, many of the 

solutions listed in the Area Wide Transportation Plan have been implemented. This section 

describes only the solutions that have not been implemented. 
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The Area Wide Transportation Plan states that the 1998 existing weekday evening peak LOS for 

the unsignalized intersection at Egan Drive and Yandukin Drive was LOS F.  

The Area Wide Transportation Plan recommends the following transportation 

improvements/recommendations within the study area: 

¶ Extending the sidewalk along Egan Drive 

¶ Preserving the median along Egan Drive for a possible mass transit route in the future 

¶ Extending Glacier Highway/Lemon Spur to the Glacier Highway/Nugget intersection 

¶ Widening Glacier Highway from two lanes to three lanes 

This Traffic Analysis and Alternative Concepts Report will consider the benefits and costs of 

these types of improvements, including improved pedestrian and bicycle connectivity and the 

extension of Glacier Highway to the Nugget intersection. 
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3 Existing Infrastructure  

3.1 Intersections and Traffic Control  

The intersection is a 4-leg unsignalized intersection. 

Figure 5 presents the existing configuration of the study 

area. Left-turn movements from the side streets are 

prohibited, and right turns from the side streets have 

entrance ramps with merge lanes. Therefore, the only 

movements that experience any delay are the left-turn 

movements from Egan Drive towards Fred Meyer or 

towards the airport. A 2012 DOT&PF construction 

project modified opposing left-turn lane configuration 

from a negative to a zero offset, thereby improving sight 

distance. 

The existing intersection configuration is presented in  

Figure 5 on page 11.    Auxiliary lane lengths shown are 

nominal lengths.

Section Highlights 

¶ Egan Drive is a controlled 

access principal arterial, 

which means it is an 

important connection for 

carrying long-distance high-

speed traffic. 

¶ Egan Drive in this area also 

must serve local traffic, as 

there are limited parallel 

routes. 

¶ Pedestrian connections are 

good for traveling along 

Egan Drive, but there are 

few locations for pedestrians 

to cross. 

¶ Transit vehicles serve the 

area, with stops at the Fred 

Meyer and at the Nugget 

Mall. 
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Figure 5. Existing Configuration 

350-foot NBRT Lane 

700-foot SBLT Lane 

430-foot NBLT Lane 

400-foot SBRT Lane 
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3.2 Project Area Roadway Characteristics 

Characteristics of the study area roadways related to the geometric design of the roadway are 

shown in Table 1. 

Table 1. Roadway Characteristics 

3.3 Pedestrian and Bicycle Facilities 

Currently, there are no designated pedestrian crossings at the Fred Meyer intersection of Egan 

Drive and Yandukin Drive. However, there are a variety of sidewalks, separated pathways, and 

bike lanes within the project area, as shown in Figure 6. While the existing infrastructure 

provides continuous coverage along the study area roadways, the only pedestrian/bicycle 

connection across Egan Drive is at the Glacier Highway/Nugget intersection. 

Name 
CDS 

Route # 

Functional 

Classification 

Cross 

Section 

Speed 

Limit 
(mph) 

Sidewalks/ 

Pathways 
Bike lane 

Egan Drive/Glacier Highway 296000 
Other Principal 

Arterial 

Divided  

4-Lane 
55 

Separated 

Pathway 
No 

Glacier Highway/Lemon Road 

(MP 0.00 to MP 0.12) 
296229 Minor Arterial 2-Lane - No 

Wide 

shoulders 

Glacier Highway/Lemon Road 

(MP 0.12 to MP 1.26) 
296229 Minor Arterial 2-Lane 45 Yes Yes 

Glacier Highway/Lemon Spur 296266 Local 2-Lane 35 No 
Not 

Continuous 

Yandukin Drive 296324 Major Collector 2-Lane 40 No 
Wide 

shoulders 

Yandukin Drive Wye to Egan 

Drive 
296327 

Other Principal 

Arterial 
1-Lane N/A No No 

Old Dairy Road 296326 Minor Collector 2-Lane 40 No 
Wide 

shoulders 

Glacier Highway Nugget 296331 Minor Arterial 4-Lane 30 Sidewalk No 
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Figure 6. Existing Pedestrian and Bicycle Facilities 

3.4 Transit  

Figure 7 shows the two bus stops, Stop 427 (West) and 479 (East), on Glacier Highway/Lemon 

Road near the Fred Meyer intersection of Egan Drive and Yandukin Drive. The area around 

these bus stops was recently upgraded to connect to the sidewalk from Fred Meyer. Eleven bus 

routes pass through the study intersection. Five of the routes travel northbound/southbound along 

Egan Drive between the Nugget Mall and downtown. The other routes traverse Glacier 

Highway/Lemon Road near Fred Meyer and continue to/from downtown on Glacier 

Highway/Lemon Road and to/from the Nugget Mall on Egan Drive. At the study intersection, 

these routes make a westbound right turn when traveling towards the Mendenhall Valley/Nugget 

Mall and make a southbound left turn when traveling towards the Lemon Creek 

Area/Downtown. 
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Figure 7. Juneau Capital Transit Route Map 
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4 Crash Analysis 

Crashes are rare and random events. The vast majority 

of the time, drivers travel safely on the road system. 

Crashes usually do not occur unless more than one 

contributing circumstance happens at the same time and 

in the same space. For example, vehicles stopping when 

a light turns red rarely experience rear end crashes. Rear 

end crashes only occur when multiple contributing 

factors are also present (such as the leading vehicle 

braking more sharply than expected, the following 

driver following too closely and or being distracted, icy 

or wet road conditions that require more time to stop, 

etc.).  

Because crashes are rare and random, a location that has 

very few crashes most years may unexpectedly have 

many crashes in the next year. Similarly, a location that 

consistently has a high number of crashes most years 

may unexpectedly have a year with few or no crashes. 

The crash analysis takes this into account be looking at 

crash trends over several years and by considering 

factors that are known to contribute to the likelihood of 

a crash (like traffic volume). 

Sometimes, the characteristics of the road design can 

contribute to the possibility of a crash (such as when the 

traffic signal is blocked from view due to a horizontal 

curve and the leading driver doesnôt see the red light until they need to brake sharply in order to 

stop in time). In these cases, changing or mitigating the road design can reduce the number of 

crashes that occur.  

This chapter examines characteristics of crashes that occurred at the Fred Meyer intersection of 

Egan Drive at Yandukin Drive from 2005 through 2017 to determine what factors contribute to 

the likelihood of a crash at this intersection and to suggest mitigations that might decrease the 

likelihood that crashes will occur.  The methodologies used for the analysis of crashes comply 

with the state of the practice.  These methodologies provide evidence on whether crash histories 

are due to safety issues or just randomness, and whether treatments were effective. 

Section Highlights 

¶ The crash rate at the Fred 

Meyer intersection on Egan 

Drive is not statistically 

above average for similar 

intersections statewide. 

However, it has the 5th 

highest injury rate in Juneau. 

¶ Crash severity at the study 

intersection is of concern. 

¶ Left turn crashes from Egan 

are the predominant crash 

type of concern. 

¶ Crashes are more likely 

when roads are icy, snowy, 

or wet, particularly in the 

months of November 

through January. 

¶ Crashes are more likely 

during periods of high traffic 

volumes and speeds, 

especially when these 

conditions occur during 

periods of darkness. 
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4.1 Crash History (2005 to 2017) 

For the initial report (October 2018), DOT&PF provided crash data for the roadways and 

intersections in the study area for a 10-year period from 2005 through 2014. For this update, 

additional crash data was provided, through 2017.   

In 2012, Egan Drive at the study intersection was improved through the Egan/Yandukin 

Intersection Safety Enhancements project. The project implemented a zero offset of the 

southbound and northbound left-turn lanes on Egan Drive to improve sight distance and safety 

for left-turning drivers. As a result of this change, sight distance for southbound left-turn drivers 

was significantly improved. However, southbound vehicles queued up in the southbound left turn 

lane still partially block the view of oncoming traffic for northbound left turn drivers.  

Continuous lighting was installed on Egan Drive from the study intersection towards downtown 

in 2013.  Prior to this construction, only the intersection was lighted. 

For each crash listed in the DOT&PF database, the crash type and location were carefully 

reviewed and adjusted using engineering judgment and crash narratives that were provided for a 

small subset of the crashes. Figure 8 shows the crashes per year for the study intersection, as well 

as the Annual Average Daily Traffic (AADT) volumes for each year. The figure illustrates the 

randomness associated with crash data, with as many as 10 crashes in some years and as few as 2 

crashes in others. The number of crashes each year following the reconstruction is consistent 

with the range of crashes per year before reconstruction, meaning we have no evidence that the 

construction projects changed the likelihood of a crash occurring. 

 
Figure 8. 2005 to 2014 Crash Type by Year for Fred Meyer Intersection of Egan Drive at 

Yandukin Drive  
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A statistical analysis, described in Appendix A, was performed to determine whether or not a 

statistical change could be detected between the periods before and after the reconstruction. This 

statistical analysis also found no evidence that the construction projects changed the likelihood 

of a crash occurring.  

4.2 Intersection and Segment Crash Rates 

Crash rates were calculated based on the number of crashes, the number of years in the study 

period, and annual average daily traffic (AADT). The crash rates were then compared to 

statewide averages for similar facilities and the Critical Accident Rate (CAR). The CAR is a 

threshold above which the observed rate is considered statistically higher than average at a 95% 

confidence level. When a crash rate exceeds the CAR, there is strong evidence that crashes are 

caused by underlying contributing factors instead of just random occurrences. Crash rates at 

intersections are given in terms of crashes per million entering vehicles (MEV). Crash rates on 

segments are given in terms of crashes per million vehicle miles (MVM). Table 2 presents the 

intersection crash rates and Table 3 presents the segment crash rates.  

Within the study area, one intersection (Glacier Highway/Nugget at Old Dairy Road) and one 

segment (Old Dairy Road from Glacier Highway/Nugget to Yandukin Drive) have crash rates 

above the statewide average and the CAR for similar locations. Because this report is focused at 

the Fred Meyer intersection at Egan Drive, additional detail describing the causes or possible 

mitigations for crashes at these locations is not described. If alternative concepts for the Fred 

Meyer intersection impact either of these two locations, however, consideration should be given 

to improvements that will reduce the number of crashes at these locations, in addition to 

improvements to the Fred Meyer intersection.  

In the most recent DOT&PF Southcoast Region 2013 Traffic and Safety Report, the crash rate of 

the Fred Meyer intersection of Egan Drive at Yandukin Drive was compared to other Southcoast 

intersections for the years 2009 through 2013. The 5-year weighted crash rate of the study 

intersection was ranked 13th highest for the entire Southcoast region and ranked 8th highest 

within Juneau. Using this 5-year data, the study intersection is ranked 5th highest in injury 

crashes for the entire Southcoast region and ranked 3rd highest in injury crashes within Juneau. 
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Table 2. Intersection Crash Rates (2005 to 2017) 

Intersection 
Total 

Crashes 

Average 
Yearly 

Entering 
AADT 

Crashes/ 
MEV 

Statewide 
Averages 
(Crashes/ 

MEV) 

CAR @ 95.00% 
Confidence 
(Crashes/ 

MEV) 

Above 
Average? 

Above 
CAR? 

Safety 
Index 

Egan Dr at Yandukin Dr/Glacier Hwy 86 31,686 0.57 0.55 0.66 Yes  No 0.87 

Egan Dr at Glacier Hwy/Nugget 110 30,345 0.76 1.57 1.75 No No 0.44 

Glacier Hwy/Nugget at Old Dairy Rd 57 13,232 0.91 0.55 0.72 Yes Yes 1.27 

Glacier Hwy/Lemon Rd at Glacier Hwy/Lemon Spur 3 10,864 0.06 0.52 0.70 No No 0.08 

Yandukin Dr at Old Dairy Rd 9 3,506 0.54 0.52 0.85 Yes No 0.64 

Table 3. Segment Crashes (2005 to 2017) 

Segment 
Total 

Crashes 

Segment 
Length 
(Miles) 

Average 
Yearly 
AADT 

Crashes / 
MVM 

Traveled 

Statewide 
Averages 
(Crashes/ 

MVM) 

CAR @ 
95.00% 

Confidence 
(Crashes/ 

MVM) 

Above 
Average

? 

Above 
CAR? 

Safety 
Index 

Egan Dr/Glacier Hwy:  
Yandukin Dr to Glacier Hwy/Nugget 

15 0.76 25,744 0.16 1.30 1.50 No No 0.11 

Glacier Hwy/Lemon Rd:  
Egan Dr/Glacier Hwy to Glacier Hwy/Lemon Spur 

6 0.12 10,417 1.01 1.60 2.54 No No 0.40 

Glacier Hwy/Lemon Spur:  
Glacier Hwy/Lemon Rd to Road End 

0 0.36 2,293 0.000 1.60 2.78 No No 0.00 

Yandukin Drive:  
Glacier Hwy/Lemon Rd to Old Dairy Rd 

2 0.30 2,670 0.53 1.60 2.80 No No 0.19 

Old Dairy Rd:  
Glacier Hwy/Nugget to Yandukin Dr 

18 0.55 2,157 3.20 1.60 2.57 Yes Yes 1.25 
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At the Fred Meyer intersection at Egan Drive, the crash rate of 0.55 crashes per million entering 

vehicles is slightly higher than the state average and below the CAR for similar intersections. 

The safety index (calculated as the ratio of the intersection or segment crash rate to CAR) is 

0.87. This is lower than DOT&PFôs typical cutoff value (0.90, per the Highway Safety 

Improvement Program Handbook) for considering crash-focused improvements. However, the 

number of major injuries at the intersection (6 from 2005 to 2017) is the highest of the 

intersections in the project area and does meet the DOT&PF typical cutoff value for considering 

improvements focused on reducing injury crashes (2 major injury crashes in a 5-year period, per 

the Highway Safety Improvement Program Handbook).  

4.3 Crash Types 

Crash types at the study intersection were examined to determine if there are any contributing 

factors that could be addressed by this project. Figure 9 presents the crashes at the intersection by 

crash type. The predominant crash types are left-turn crashes, followed by run off road crashes.  

The left-turn crashes were divided evenly among crashes involving vehicles making a 

southbound left turn and vehicles making a northbound left turn. While some of the contributing 

factors for left-turn crashes were addressed in 2012 and 2013 (with the zero-offset left turns that 

improve sight distance and the lighting project), there is no evidence that crash frequency was 

reduced by these projects. 

 
Figure 9. Crash Type Distribution at Fred Meyer Intersection (2005-2017)  

4.4 Crash Severity 

Figure 10 compares the distribution of crash severity at the study intersection during the periods 

before reconstruction and after reconstruction with the distribution of crash severity at other 
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intersections in Juneau. While there were no fatalities at the Fred Meyer intersection of Egan 

Drive and Yandukin Drive during the entire study period, many crashes resulted in either a minor 

or major injury. Note that the graph shows a trend of decreasing injury crashes after the left turn 

realignment and lighting projects (2014 to 2017); however, a comparison of the before and after 

fatal and injury crashes using the HSM method shows that this change is not statistically 

significant (Odds Ratio of 0.88 ± 2(0.64), confidence interval of [-0.01 to 2.55]). Because the 

interval contains ñ1.0ò, we cannot conclude that the intersection improvement reduced severity. 

 
Figure 10. Crash Severity at Intersection Before and After Reconstruction 

4.5 Analysis of Factors Contributing to Crashes 

4.5.1 Month of Year and Traffic Volumes 

As shown in Figure 11, crashes occur most frequently during the winter months, with 52% of the 

crashes occurring in November, December, and January. By contrast, traffic volumes are lowest 

in November, December and January, and highest during the summer months.  
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Figure 11. Crashes and Traffic Volumes by Month at Fred Meyer Intersection (2005 to 

2017) 

4.5.2 Time of Day 

As shown in Figure 12, crashes tend to occur in the periods of the day with the highest traffic 

volumes, with 36% of the crashes occurring between 3 PM and 7 PM, a period with 31% of the 

daily traffic volume. Crashes in the months of November through January exaggerate this 

pattern, with 44% of the crashes in November through January occurring between 3 PM and 7 

PM.  

 

Figure 12. Crashes and Traffic Volume by Time of Day (2005 to 2017) 
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4.5.3 Road Surface Condition and Weather 

One possible reason for the concentration of crashes at the Egan Drive intersection at Fred 

Meyer during the winter months could be weather or the road surface condition. Figure 13 shows 

the number of crashes reported in each month by the condition of the road surface reported at the 

time of the crash. Icy or snowy road surfaces appear to contribute to the peak in crashes in 

November and December. In January, the increased crash frequency appears to be related to both 

icy and wet road surface conditions. 

 

Figure 13. Crashes by Road Condition and Monthly Precipitation (2005 to 2017) 

By contrast, the weather condition at the time of the crash (see Figure 14) does not appear to 

relate as directly to the peak in crash frequency in November through January, since the number 

of crashes appears to increase for all weather conditions in these months. 
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Figure 14. Crashes by Weather at Time of Crash (2005 to 2017) 

4.5.4 Light Condition  

Another factor that changes seasonally and by time of day is the light condition. For each hour of 

the day, Figure 15 shows the approximate percentage of time over a year that the sun is above 

and below the horizon. Figure 16 shows the reported light condition for each crash on Egan 

Drive and the Fred Meyer intersection by time of day. During the PM peak period (3 PM to 7 

PM), crashes appear to be more likely to occur when it is dark outside, as compared to other 

times of the day when it is more likely to be dark. 

 

Figure 15. Sun Position Percentages by Time of Day for Juneau 
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Figure 16. Crashes by Reported Light Condition and Time of Day (2005 to 2017) 

4.5.5 Left Turn Crashes by Direction 

As discussed in Section 4.3, the predominant crash type at this intersection is left turn crashes. 

Because of the limited movements at this intersection (vehicles are prohibited from turning left 

from the side streets onto Egan Drive or from crossing Egan Drive), the left turn movement from 

Egan Drive turning onto the side streets is the only permitted movement with a crossing conflict. 

As illustrated in Figure 17, the left turn crashes result in more injuries, with 72% of left turn 

crashes resulting in major or minor injuries. Additionally, 83% of crashes resulting in major 

injuries are left turn crashes. 

 

Figure 17. Crashes by Type and Severity (2005 to 2017) 
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Two directions of left turn crashes are possible: northbound vehicles turning left from Egan 

Drive to travel towards the airport, and southbound vehicles turning left from Egan Drive to 

travel towards the Fred Meyer. Table 4 shows that left turn crashes occur at approximately the 

same rate in both directions. 

Table 4. Comparison of Crash Rates for Left Turn Crashes by Direction (2005 to 2017) 

Direction of 

Left Turn  

Crash 

Frequency 

Approximate Daily 

Turning Vehicles 

Crash Rate (crashes 

per million turning 

vehicles) 

Northbound 15 2,400 1.31 

Southbound 24 3,500 1.43 

 

4.6 Crash Summary 

Figure 18 provides a visualization of the historical crashes at the Fred Meyer intersection of 

Egan Drive and Yandukin Drive during the 13-year study period, including the two years the 

area was under construction. The directional orientation of the crashes was interpreted from the 

crash data.  Approach crash patterns are generalized from crash data and depicted without detail 

of lane assignment and exact position.   This level of detail is adequate to identify problem trends 

and contributing factors.   

Left-turn crashes, which occur at this intersection more frequently than other crash types, are the 

greatest concern. Moreover, crashes at the study intersection have a higher than expected 

likelihood of resulting in injuries. In 2012 and 2013, reconstruction projects at this intersection 

improved sight distance for left turn drivers by shifting the relative position of the left turn lanes 

and by installing continuous lighting from the subject intersection towards downtown Juneau. 

However, there is no evidence that the likelihood of a crash changed from before these 

improvements (2005 to 2011) to after these improvements (2014 to 2017). 

The following factors appear to be contributing to the identified crash patterns: 

¶ Time of Year: 52% of the crashes at this intersection occur in November, December, and 

January, typically months of poor weather (rain, fog, snow, ice, etc.) and increased hours 

of darkness. 

¶ Road conditions: Icy or snowy roads are associated with crashes in November and 

December. In January, wet roads also contribute to the increase in crashes. Under these 

road conditions, acceleration and stopping deceleration are reduced because of lower 

traction.  Also, spray from wet roads can impede sight, resulting in increased difficulty in 

selecting adequate left-turn gaps. 
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Figure 18. Crash Type and Severity Diagram (2005 to 2017, including two years under construction)
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¶ Time of Day combined with Time of Year: Overall, 36% of the crashes occur during the 

PM peak period (3 PM to 7 PM); this effect is more pronounced in November through 

January, when 44% of crashes occur in the PM peak period. Traffic volumes are the 

highest during this commuting time (31% of daily traffic), and turning gaps of sufficient 

length are fewer.  Moreover, drivers must evaluate three approach lanes with high speed 

traffic streams to select gaps, which could result in errors, conflicts, and crashes.  As 

such, the elevated crashes during peak commuting times suggests high speed and high 

volumes contribute to the left-turn crash issues. 

¶ Light conditions: During the PM peak period about 68% of crashes are coded as 

occurring in darkness even though the sun is at or below the horizon only about 40% of 

the time in those hours throughout the year. The light conditions as a contributing factor 

may be confounded by the heavy traffic volumes since these conditions occur 

simultaneously.  However, since crashes are more concentrated in the winter months, it is 

likely that darkness coupled with high volume traffic and poor road conditions diminishes 

further the driverôs gap selection ability, thus increasing conflicts and crashes. 

¶ Sight distance: For northbound left turn drivers (turning towards the airport), line of sight 

of oncoming traffic is partially blocked when vehicles are queued up in the opposing left 

turn lane. 

Left turn crashes are considered the most important crash type to address at this intersection, as 

they occur more frequently than other crashes and tend to be of higher severity (more likely to 

cause an injury). In addition, other crash types may also be reduced by mitigations that reduce 

left turn crashes. For example, a left turn conflict may result in a rear end crash when a through 

vehicle brakes suddenly to avoid a turning vehicle. Or, if one of the vehicles swerves and runs 

off the road, the conflict could result in a run off road type crash. 

Left turn crashes (collisions between left-turning traffic with oncoming through vehicles) are 

caused by insufficient gaps in the Egan Drive traffic during certain times of the day, as well as 

the difficulty  that left-turn drivers have with gap selection because of high volumes, high speeds, 

darkness, and environmental conditions. The conflicts between the left-turning vehicle and 

oncoming through vehicle, and resulting crashes, could be addressed by the following: 

¶ Control left -turn movements with signalization. Install a traffic signal so that left-turn 

movements are only made during a protected left-turn signal when conflicting traffic is 

held by a red signal. This assigns movement right-of-way and minimizes or eliminates 

driverôs errors in selecting and accepting adequate gaps. However, signals often will 

create additional conflicts, most notably those that can result in rear-end and sideswipe 

collisions between through vehicles within the dilemma zone of an approach. 
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¶ Relocate left-turn movements. Prohibiting left turns at the Yandukin intersection would 

eliminate conflicts at the intersection and relocate the left turns either to the Glacier 

Highway/Nugget intersection or to the Sunny Point interchange. Increased traffic demand 

and therefore conflicts at these other intersections would need to be addressed.  

¶ Provide physical separation of the left-turn and through movements. This would 

involve building a grade separation overpass to grade separate conflicting movements 

and eliminate left-turn collisions.  Left turns would be directed to ramps, and although 

another set of conflicts is created, the volumes and speeds are much lower and would 

likely result in less likelihood of crashes. 

¶ Speed control. Speeds contribute to the likelihood of an injury crash. By reducing speeds 

(through enforcement, for example), the likelihood of an injury crash will be reduced. 

¶ Traffic demand management. If measures are taken that spread the traffic demands 

over longer periods of the day, crashes that result from driverôs impatience due to delay 

in the heaviest volume periods of the day could be reduced. 
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5 Existing Operations 

5.1 Traffic  

5.1.1 Historical AADT  

Average Annual Daily Traffic (AADT) 

volumes were collected from the DOT&PF 

Southcoast Region Annual Traffic Volume 

Report(s). Table 5 summarizes historical 

AADTs for each road segment in the study 

area. 

To develop 2017 base year AADTs, 

volume data and turning movement data 

were collected for the study area in 

September and October 2017 and 

compared to historical data. Figure 19 

depicts the developed 2017 AADTs. 

 

 

 

 

 

 

 

 

 

 

 

 

Section Highlights 

¶ Egan Drive carries almost 30,000 vehicles 

per day. 

¶ Traffic volumes are heavy heading towards 

downtown in the morning and towards 

Mendenhall Valley in the evening. 

¶ Travel speeds are high along Egan Drive, 

with the 85th percentile speed at about 5 

mph above the posted speed limit of 

55 mph. 

¶ While most drivers travel through the study 

area with minimal delay, some turning 

vehicles experience significant delay.  

o Turning drivers may sit at the Glacier 

Hwy/Nugget signal for more than one 

cycle. 

o At the Egan Drive intersection at Fred 

Meyers, left-turning drivers may choose 

different routes or choose to turn when 

the gap in oncoming traffic is 

insufficient, causing oncoming drivers 

to brake. 

¶ Pedestrians and bicyclists are generally well 

accommodated in the study area, but there 

are few locations for pedestrians to cross 

Egan Drive and those who desire to cross 

Egan Drive at the Fred Meyer intersection 

are projected to experience delays in 2040 

that are much greater than 45 seconds 

during peak traffic times. HCM 2010 

indicates that delays greater than 45 seconds 

result in a very high likelihood that 

pedestrians will not wait for an acceptable 

gap in traffic and will instead attempt to 

rush through shorter gaps. 
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Table 5. Average Annual Daily Traffic (2005-2015) 

Segment Name Extents 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 

Egan Dr/ Glacier 

Hwy 

Bridge #2127NB and 

#2192SB to Yandukin Dr 
24,903 23,365 23,667 20,798 21,214 25,802 25,310 25,010 25,254 26,795 27,201 

Yandukin Dr to Glacier Hwy 

Nugget 
26,367 23,667 25,060 22,303 22,749 23,499 23,031 22,760 28,221 28,369 29,122 

Glacier Hwy Nugget to 

Mendenhall Loop Rd 
26,465 25,060 25,152 22,385 22,833 23,586 23,135 22,860 26,195 26,332 26,776 

Glacier Hwy/ 

Lemon Rd 

Egan Dr/Glacier Hwy to 

Glacier Hwy/Lemon Spur 
7,491 8,466 *  *  *  *  *  *  *  8,900 7,584 

Glacier Hwy/Lemon Spur to 

DOT Regional Office 
*  4,592 *  *  *  *  *  *  *  - 4,566 

Glacier Hwy/ 

Lemon Spur 

Glacier Hwy/Lemon Rd to Rd 

End 
2,936 2,790 *  *  *  *  2,381 2,366 2,443 2,397 2,604 

Yandukin Dr 

Yandukin Dr Wye to Egan Dr  *  *  *  *  *  *  *  *  *  - 1,997 

Old Dairy Rd to Crest Avenue - - - - - - *  2,438 2,420 2,686 2,740 

Yandukin Dr 

Wye to Egan Dr 

Yandukin Dr to Egan 

Dr/Glacier Hwy 
- - - - - - - - - - 2,500 

Old Dairy Rd 

Glacier Hwy Nugget to Crest 

Avenue 
1,600 1,632 1,576 1,402 1,682 1,737 1,703 2,765 2,745 2,834 2,834 

Crest Avenue to Yandukin Dr 1,483 1,707 1,613 1,440 1,728 1,785 1,465 1,450 1,440 1,722 1,756 

Trout Street 
Glacier Hwy Nugget to 

Jordan Ave 
4,169 3,962 3,962 3,526 4,231 4,370 4,286 4,235 5,098 5,125 5,202 

Glacier Hwy 

Nugget 

Egan Dr/Glacier Hwy to 

Jordan Avenue 
*  *  *  *  *  *  *  8,126 8,065 8,080 7,567 

Note: *  denotes years with published volumes in DOT&PF Annual Volume Reports that have since been determined to be unreliable by DOT&PF 

staff and therefore removed from the analysis. 
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Figure 19. 2017 Average Annual Daily Traffic 
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5.1.2 Existing Turning Movement Volumes 

Turning movement volumes (TMVs) for analyzed intersections within the study area were 

collected in September and October 2017. PM counts were also taken at the Fred Meyer 

intersection at Egan Drive and Yandukin Drive in November 2017.  

The intersection of Egan Drive and Yandukin Drive experiences an unbalanced  directional 

distribution during the AM and PM peak hours, with 69% of traffic on Egan Drive heading 

southbound in the AM peak and 69% heading northbound during the PM peak. Total intersection 

traffic at Egan Drive and Glacier Highway/Nugget is nearly equal in the AM and PM peak hours 

and is slightly lower at the midday peak hour. At the intersection of Yandukin Drive and Old 

Dairy Road/Livingston Way, traffic peaks at noon. The other analyzed intersections experience 

daily traffic peaks during the PM peak hour. 

Peak hour factors (PHFs) convert hourly volumes to 15-minute design flow rates for capacity 

analyses. They represent the uniformity of traffic volumes over an hourly period and range from 

0.25 (all traffic arrives in one 15-minute period and no additional traffic arrives for the rest of the 

hour) to 1.0 (equal number of vehicles arrive during each 15-minute period). 

Table 6 shows the intersection PHFs for the morning, midday, and evening peaks for a regular 

day. These PHFs are representative of locations where traffic is evenly spaced throughout the 

hour, with some periods being slightly higher volume than others. 

Table 6. Existing PHFs for Major Peak Periods  

Intersection AM Midday PM 

Glacier Highway & Old Dairy Road 0.95 0.95 0.87 

Egan Drive & Glacier Hwy/Nugget 0.89 0.92 0.90 

Yandukin Drive & Old Dairy Road 0.93 0.89 0.95 

Egan Drive & Yandukin Drive 0.86 0.95 0.92 

Glacier Hwy/Lemon Spur & Glacier Hwy/Lemon Road 0.89 0.89 0.99 

Heavy vehicle percentages (HV%) are also taken into account in analyzing the capacity of 

intersections. The exact HV% for each movement at each intersection was used for the capacity 

analysis. HV% on Egan Drive is approximately 4%. 

The collected turning movement volumes were balanced to adjust for mathematical 

inconsistencies and daily variation in traffic. Figure 20 through Figure 22 depict existing TMVs 

for peak hours.  
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Figure 20. Existing Turning Movement Volumes ï AM Peak Hour (7:30 AM to 8:30 AM)  
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Figure 21. Existing Turning Movement Volumes ï Noon Peak Hour (12:00 PM to 1:00 PM) 
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Figure 22. Existing Turning Movement Volumes ï PM Peak Hour (4:30 PM to 5:30 PM) 
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5.2 Existing Intersection Capacity 

Capacity analyses were conducted using Synchro Trafficware which applies Highway Capacity 

Manual (HCM) intersection methodologies. The existing PHFs detailed in Table 6 were used to 

approximate conditions during the highest 15-minute period of each peak hour.  

Capacity analysis at the stop-controlled (unsignalized) intersections considers delay for the stop-

controlled approaches only; since the main street through traffic experiences no delay, level of 

service (LOS) for uncontrolled movements is not reported. In contrast, all approaches experience 

delay at signalized intersections, so capacity analysis looks at all of the approaches individually, 

as well as the signalized intersection as a whole.  

Table 7 and Table 8 summarize existing intersection LOS at peak hours for Egan Drive and 

Glacier Highway/Nugget, and Egan Drive and Yandukin Drive, respectively. 

The analysis indicates that although the intersections as a whole operate well throughout the day 

(LOS C), some movements experience a significant delay. Specifically, at the Glacier 

Highway/Nugget intersection during the morning peak period, the northbound left-turn vehicles 

(240 vehicles per hour) experience about 75 seconds of delay per vehicle (LOS E) and the 

eastbound left-turn vehicles (85 vehicles per hour) experience about 60 seconds of delay per 

vehicle (LOS E). At the Fred Meyer intersection, the northbound left turn (135 vehicles per hour) 

experiences an average delay of almost 40 seconds (LOS E) in the morning peak hour, and in the 

PM peak hour the southbound left turn (330 vehicles per hour) experiences an average delay of 

almost 70 seconds (LOS F). 

Table 7 and Table 8 also provide calculated 95th percentile queue lengths for the stopped 

movements. The calculated left-turn queues at the Fred Meyer intersection of Egan Drive and 

Yandukin Drive are shorter than the existing left-turn lanes (700-foot lane for the southbound left 

turn and a 430-foot lane for the northbound left turn); however, anecdotal reports indicate that 

the southbound left-turn lane length is sometimes exceeded in the PM peak hour. In addition, 

anecdotal evidence suggests that some people avoid making a southbound left turn in the evening 

peak hours and instead travel to the Sunny Point/Switzer interchange and travel back along 

Glacier Highway/Lemon Road to reach their destination. This indicates that the measured 

turning movement count for the southbound left turn probably does not include all of the demand 

for that movement.
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Table 7. Existing Intersection LOS at Egan Drive & Glacier Highway/Nugget 

AM Peak 
Eastbound  Northbound Southbound Intersection 

Average Left Through Right Left Through Right Left Through Right 

Delay (sec/veh) 57.2 - 0.0 77.3 1.9 - - 21.5 0.0 19.8 

LOS E - Free E A - - C Free B 

v/c Ratio  0.6 - - 0.9 0.2 - - 0.9 - - 

Queue Length (ft) 75 - - 350 125 - - 1000 - - 

Midday Peak 
Eastbound  Northbound Southbound Intersection 

Average Left Through Right Left Through Right Left Through Right 

Delay (sec/veh) 43.8 - 0.0 47.3 3.9 - - 21.8 0.0 19.3 

LOS D - Free D A - - C Free B 

v/c Ratio  0.8 - - 0.9 0.3 - - 0.6 - - 

Queue Length (ft) 150 - - 325 125 - - 450 - - 

PM Peak 
Eastbound  Northbound Southbound Intersection 

Average Left Through Right Left Through Right Left Through Right 

Delay (sec/veh) 45.5 - 0.0 52.7 8.2 - - 29.1 0.0 21.0 

LOS D - Free D A - - C Free C 

v/c Ratio  0.85 - - 0.95 0.67 - - 0.72 - - 

Queue Length (ft) 175 - - 400 450 - - 550 - - 
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Table 8. Existing Intersection LOS at Egan Drive & Yandukin Drive 

AM Peak 
Eastbound  Westbound Northbound Southbound 

Left Through Right Left Through Right Left Through Right Left Through Right 

Delay (sec/veh) - - 0.0 - - 0.0 39 - - 11 - - 

LOS - - Free - - Free E - - B - - 

v/c Ratio  - - - - - - 0.60 - - 0.30 - - 

Queue Length (ft) - - - - - - 100 - - 25 - - 

Midday Peak 
Eastbound  Westbound Northbound Southbound 

Left Through Right Left Through Right Left Through Right Left Through Right 

Delay (sec/veh) - - 0.0 - - 0.0 11 - - 12 - - 

LOS - - Free - - Free B - - B - - 

v/c Ratio  - - - - - - 0.30 - - 0.35 - - 

Queue Length (ft) - - - - - - 25 - - 50 - - 

PM Peak 
Eastbound  Westbound Northbound Southbound 

Left Through Right Left Through Right Left Through Right Left Through Right 

Delay (sec/veh) - - 0.0 - - 0.0 12 - - 69 - - 

LOS - - Free - - Free B - - F - - 

v/c Ratio  - - - - - - 0.30 - - 0.95 - - 

Queue Length (ft) - - - - - - 25 - - 275 - - 
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Three of the side street right-turn movements at these two intersections have an acceleration lane 

for merging directly onto Egan Drive, similar to interchange on-ramps. These movements were 

analyzed with the HCM on-ramp methodology. All of these merging movements have LOS B or 

better, as shown in Table 9. The ramp free-flow speed and merge length shown in the table were 

estimated using the HCM methodology. Note that the northbound on-ramp merge was analyzed 

for two conditions. The HCM methodology suggests the 45-mph free-flow speed and 680-foot 

merge length; however, observations show that many vehicles turning right from Fred Meyer 

hesitate and look for gaps in the oncoming through traffic before entering Egan Drive, thus 

entering at a slower speed and with a smaller merge length. The analysis shows that the merge 

still operates well (LOS C or better) under this condition.  

Table 9. Existing On-Ramp LOS 

Intersection Ramp 

Ramp Free 

Flow 

Speed 

(mph) 

Merge 

Length 

(feet) 

AM LOS 
Midday 

LOS 
PM LOS 

Egan Dr &  

Glacier Hwy/Nugget 
Southbound 30 780 B A B 

Egan Dr & 

Yandukin Dr 
Southbound 40 720 B A A 

Egan Dr & 

Yandukin Dr 
Northbound 

45 680 A A B 

25 200 B B C 

 

5.3 Vehicle Speed Study 

In September and October 2017, speed studies were conducted near the Fred Meyer intersection 

of Egan Drive and Yandukin Drive using radar detectors. The locations where 24-hour radar 

speeds were collected are shown in Figure 23. Figure 23 also presents the 85th percentile speed, 

pace speed range, and maximum recorded speed during observations. The ñpaceò is the 10-mph 

speed range that more vehicles fall into than any other 10 mph range. 

Generally, it is expected that 85th percentile speeds should match the posted speed limit of the 

roadway and that the 85th percentile speed should fall within the pace. All three of the Egan 

Drive speed study locations have 85th percentile speeds that are 5 mph or more above the speed 

limit (55 mph), thus drivers are speeding more than expected on Egan Drive. The rest of the 

speed study locations have 85th percentile speeds that are consistent with their speed limits.  

Speed-frequency curves for each location are found in Appendix A. 
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Figure 23. Speed Study Location and Results
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5.4 Bluetooth Study and Latent Demands 

An origin-destination study was performed to determine where vehicles using Glacier Highway/ 

Lemon Road near Fred Meyer are going to or coming from. This data can be used if a signal 

warrant analysis is performed and can also be used to determine how traffic patterns will change 

under different mitigation concepts. 

The origin-destination (O-D) data were collected using Bluetooth detectors which were mounted 

on poles at three locations: on Glacier Highway/Lemon Road near Fred Meyer, on the access 

road near the Sunny Point/Switzer interchange, and on Glacier Highway/Nugget near Old Dairy 

Road. 

Many devices such as digital cameras, cell phones, and laptop computers communicate with each 

other using the point-to-point networking protocol known as Bluetooth. Devices identify each 

other using MAC addresses, which are unique identifiers assigned to each Bluetooth device. The 

Bluetooth detector records the MAC address for each device it senses. Only devices with 

Bluetooth enabled are detected. This information can be compared to data collected by other 

Bluetooth detectors located elsewhere to determine travel time and origin-destination trends. 

The detectors were deployed for a 3-week period from September 13 through October 4, 2017. 

Table 10 shows the number of detections for each origin-destination pair of interest during that 

time period. 

Table 10. Number of Bluetooth Detections for Origin-Destination Pairs from September 13, 

2017 to October 4, 2017 

 Destination: 

Origin: 
Glacier Highway/  
Fred Meyer 

Glacier Highway/ 
Nugget 

Glacier Highway/ 
Sunny Point 

Glacier Highway/ 
Fred Meyer 

- 2,251 (149) 2,916 (211) 

Glacier Highway/ 
Nugget 

2,277 (159) - - 

Glacier Highway/ 
Sunny Point 

3,328 (248) - - 

 Note: All Detections (PM Peak Hour Detections) 

In addition to the Bluetooth detectors, radar detectors were also deployed on several roadways in 

the study area. These detectors collect volume and speed data for every vehicle that passes. One 

of the radar detectors was deployed on Glacier Highway/Lemon Road between the Glacier 

Highway/Fred Meyer Bluetooth detector and the Glacier Highway/Sunny Point Bluetooth 

detector from September 21 to September 29. Volume data from the radar detector was 

compared to the paired Bluetooth detections for this area to determine what percentage of the 
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actual traffic volumes are being discovered by the Bluetooth detectors. Approximately 4% of the 

traffic was sensed by the Bluetooth detectors.  The sample size, while only being approximately 

4% of the total traffic on the road was still a statistically-significant total number of readings to 

determine the routing between Bluetooth recording stations based on the sample data.   

The Bluetooth data is used to compare the percentage of vehicles traveling between one O-D pair 

to the percentage traveling between one or more other O-D pairs. The standard error is calculated 

using the percentage of vehicles making each movement and the total number of vehicle pairs 

collected. The maximum standard error is experienced when the percentage using one O-D pair 

is 50%. Based on the four O-D pairs presented in Table 10, the standard error is less than 0.5% 

for data considering the entire data collection period and is less than 2% for data considering 

only data collected during the PM peak hour. 

The Bluetooth O-D data and turning movement volumes taken at study area intersections were 

used to calculate how many vehicles would make a westbound left turn at the Fred Meyer 

intersection of Egan Drive (leaving the Fred Meyer and turning left to travel towards downtown 

on Egan Drive) if it were allowed.  

Northbound traffic coming to Fred Meyer comes north on either Glacier Highway/Lemon Road 

or on Egan Drive. Comparing turning movements from 7 AM to 7 PM for Egan Drive 

northbound right turns and for Glacier Highway/Lemon Road northbound thru and left 

movements, 30% of the traffic comes from Egan Drive and 70% from Glacier Highway. If it is 

assumed that southbound traffic would make the same route choices if turning movements were 

not restricted, then 30% of the traffic headed southbound from the Fred Meyer area would travel 

directly to Egan Drive (make a westbound left turn) if it could. Table 11 shows the estimated 

westbound left-turn demand, rounded to the nearest 10, and the approximate range in possible 

values due to standard error. There is a relatively low demand for this movement. 

Table 11. Estimated Westbound Left-Turn Demand from Fred Meyer Towards Downtown 

on Egan Drive using Bluetooth and Turning Movement Data 

Peak Hour 

Average Weekday 

Bluetooth Counts (Fred 

Meyer to Sunny Point) 

Estimated Total 

Southbound Volume from 

Fred Meyer Area 

Estimated Westbound 

Left-Turn Demand 

7:30 - 8:30 

AM 
6.1 [5.6 to 6.5] 150 [140 to 160] 50 [40 to 50] 

12:00 - 1:00 

Midday 

(Noon) 

9.5 [8.8 to 10.2] 240 [220 to 260] 70 [70 to 80] 

4:30 - 5:30 

PM 
10.3 [9.6 to 11.1] 260 [240 to 280] 80 [70 to 80] 
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5.5 Pedestrian and Cyclist Counts 

Manual traffic counts were performed within the study area in September and October 2017. 

Pedestrian and cyclist counts at five intersections were included in the traffic counts. Data were 

collected at each intersection for a minimum of 2-hour periods during peak vehicular traffic: 7:00 

AM to 9:00 AM, 11:00 AM to 1:00 PM, and 4:00 PM to 6:00 PM or 5:00 PM to 7:00 PM. (The 

PM peak hour was counted at different times on different days.) The data collected indicates that 

the most pedestrian and cyclist traffic within the study area occurs at the signalized intersection 

of Glacier Highway/Nugget and Egan Drive, as well as at the unsignalized intersections of 

Glacier Highway/Nugget and Old Dairy Road/Trout Street and Glacier Highway/Lemon Spur 

and Glacier Highway/Lemon Road. Figure 24 shows how pedestrian volumes varied over the 

day at the Glacier Highway/Nugget intersection. The maximum hourly volume occurred from 11 

AM to 12 noon for crossing Egan Drive (south approach). Figure 25 through Figure 27 depict the 

pedestrian and cyclist movements in the study area for peak vehicle volume hours.  
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Figure 24. Pedestrian Crossing Volumes at Egan Drive intersection with Glacier 

Highway/Nugget (September 21 and October 4, 2017) 
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Figure 25. Pedestrian Movements, AM Peak Hour 

Stop Sign 

Yield Sign 
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Figure 26. Pedestrian Movements, Midday Peak Hour 

Stop Sign 

Yield Sign 
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Figure 27. Pedestrian Movements, PM Peak Hour 

Stop Sign 

Yield Sign 
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5.6 Pedestrian and Cyclist Crossing Analyses 

Pedestrian delay for intersections within the study area were determined using the HCM 2010 

methodology.  

5.6.1 Delay for Pedestrian Crossings at Signalized Intersections 

The HCM methodology to determine the delay for pedestrians crossing signalized intersections 

considers signal timing characteristics.  

The only signalized intersection in the study area is the intersection of Egan Drive with Glacier 

Highway/Nugget. Table 12 summarizes the calculated delay at the intersection. The HCM 2010 

states that ñIn general, pedestrians become impatient when they experience delays in excess of 

30 s/p [seconds per pedestrian], and there is a high likelihood of their not complying with the 

signal indicationò (Page 18-69). Thus, pedestrians are likely to feel impatient as they wait at the 

Nugget signal and may cross against the walk signal. 

Table 12. Pedestrian Delay at Egan Drive & Glacier Highway/Nugget, Existing 

Peak Hour  Crossing Location  
Average Pedestrian Delay 

(sec) 

Midday 
South Leg 40-60 

West Leg 40-60 

PM 
South Leg 40-60 

West Leg 40-60 

 

5.6.2 Pedestrian Crossings at Unsignalized Intersections 

The HCM 2010 methodology to determine LOS for pedestrians crossing at unsignalized 

intersections (two-way stop-controlled) is determined solely based on the length of delay a 

pedestrian is expected to experience at the crossing. Table 13, modified from HCM 2010, 

summarizes the relationship between pedestrian delay and the amount of risk a pedestrian is 

willing to take to cross a roadway after a given amount of delay.  
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Table 13. Pedestrian Delay at Unsignalized Intersections 

Control Delay 

(sec/pedestrian) 
Comments 

0-5 Usually no conflicting traffic 

5-10 Occasionally some delay due to conflicting traffic 

10-20 Delay noticeable to pedestrians, but not inconveniencing 

20-30 Delay noticeable and irritating, increased likelihood of risk taking 

30-45 Delay approaches tolerance level, risk-taking behavior likely 

>45 Delay exceeds tolerance level, high likelihood of pedestrian risk-taking 

HCM 2010 describes the average time pedestrians must wait before crossing, or the average 

pedestrian gap delay, as a function of critical headway and vehicular flow rate. Critical headway 

is the minimum time needed between conflicting vehicles in order for a pedestrian to 

comfortably cross the street. When the gap between vehicles is below the critical headway, a 

pedestrian crossing opportunity is not available. Pedestrian delay is also affected by the rate at 

which vehicular traffic yields to pedestrians. For the analysis of unmarked crossings, the yield 

rate was assumed to be zero, meaning cars do not yield to pedestrians. Table 14 and Table 15 

present pedestrian crossing delay for each analyzed unsignalized crossing location during the 

midday and PM peaks, respectively. Only the uncontrolled crossings are analyzed. For stop-

controlled approaches, pedestrians are assumed to experience no delay, as all vehicles are 

required to yield to pedestrians at stop-controlled approaches. 

Generally, pedestrians attempting to cross uncontrolled approaches at intersections in the study 

area experience significant delay. In many cases there are nearby controlled crossings that have 

significantly less delay; however, in some cases, the distance to the next available crossing is 

very far. For example, pedestrians wanting to cross Glacier Highway/Nugget at Old Dairy Road 

could travel about 300 feet to the Egan Drive signal for a controlled crossing. Similarly, 

pedestrians wanting to cross Glacier Highway/Lemon Road at Glacier Highway/Lemon Spur 

could cross the north leg, which is controlled by a stop sign. However, pedestrians wanting to 

cross Egan Drive at Yandukin Drive near the Fred Meyer would have to travel the longest 

distance to reach a controlled crossing (about ¾ mile from the Yandukin Drive intersection to the 

Glacier Highway/Nugget intersection). 
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Table 14. Pedestrian Delay at Unsignalized Intersections, Existing, Midday Peak Hour 

Intersection Crossing Location  
Average 

Pedestrian Delay 
(sec) 

Likelihood of Risk-Taking 
Behavior 

Glacier Highway & Old Dairy 
Road/Trout Street 

South Leg No Pedestrian Delay ς Stop-Controlled 

North Leg No Pedestrian Delay ς Stop-Controlled 

West Leg 29 High 

East Leg >45 Very High  

Yandukin Drive & Old Dairy 
Road/Livingston Way 

North Leg No Pedestrian Delay ς Stop-Controlled 

West Leg 16 Moderate 

East Leg 16 Moderate 

Egan Drive & Yandukin Drive 

South Leg >45 Very High 

North Leg >45 Very High 

West Leg N/A (No Pedestrian Movements) 

East Leg N/A (No Pedestrian Movements) 

Glacier Hwy/Lemon Spur & 
Glacier Hwy/Lemon Road 

South Leg 35 High 

North Leg No Pedestrian Delay ς Stop-Controlled 

West Leg No Pedestrian Delay ς Stop-Controlled 
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