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Executive Summary 
 
PURPOSE    
 
The Town of Mammoth Lake’s General Plan Land Use Element/Zoning Code Amendments and 
Mobility Element Update Project includes physical transportation improvements (such as 
potential new street connections and/or reconfigurations, new traffic signals and/or roundabouts, 
transit-related improvements, and bicycle and pedestrian-related improvements), as well as 
revisions to the Town’s future buildout land use assumptions. The purpose of this report is to 
analyze potential transportation impacts associated with the proposed project. The following six 
study scenarios are evaluated:  
 
 Scenario 1 – Existing Conditions 
 Scenario 2 – Existing Conditions With Mobility Element Roadways 
 Scenario 3 – Future Buildout With Existing Roadway Network 
 Scenario 4 – Future Buildout With Mobility Element Roadways 
 Scenario 5 – Future New FAR Land Uses With Existing Roadway Network 
 Scenario 6 – Future New FAR Land Uses With Mobility Element Roadways 
 
CONCLUSIONS 
 
The conclusions of the Transportation Impact Analysis are as follows: 
      
1. Implementation of the proposed Mobility Element and new FAR land use quantities would 

generally result in increased traffic volumes along Main Street, and reduced traffic volumes 
in areas west and south of Main Street.  

 
2. All study intersections operate at an acceptable LOS under existing year scenarios, with or 

without the Mobility Element roadway network.  
 

3. The following eight intersections are forecast to exceed the LOS thresholds under one or 
more of the future buildout scenarios (Scenarios 3 through 6): 

 
 Main Street / Mountain Blvd 
 Main Street / Post Office 
 Main Street / Center Street 
 Main Street / Forest Trail 
 Main Street / Laurel Mountain Road 
 Old Mammoth Road / Tavern Road 
 Old Mammoth Road / Sierra Nevada Road 
 Old Mammoth Road / Minaret Road / Fairway Drive 
 
Potential intersection LOS mitigation measures are summarized in Table ES-1 for each of the 
future buildout scenarios. As indicated, under future scenarios without the new FAR land uses, 
only two intersections would require LOS mitigation. In comparison, with the new FAR land  
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uses, at least six intersections would require LOS mitigation. The proposed Mobility Element 
includes a new traffic signal at one intersection along Main Street. The adopted 2007 Mobility 
Element also includes a signal or roundabout at one intersection along Main Street (at Center 
Street). Further analysis of potential new signals is expected to be provided as a part of project-
specific analyses. In addition, the Town plans to work with Caltrans regarding intersection 
improvements on Main Street. 
 
Table ES-1 also lists improvements at Meridian Blvd / Sierra Park Blvd that are not necessary 
from an LOS standpoint, although they are included in the proposed Mobility Element:  
 
4. No intersection traffic queuing problems are identified at the study intersections, with the 

exception of one location. At the signalized Minaret Road/Main Street/Lake Mary Road 
intersection, the traffic queues on the eastbound Lake Mary Road approach are calculated to 
exceed the available lane storage length under all future scenarios. As such, the eastbound 
traffic queues could potentially interfere with operations at the adjacent signalized Lake 
Mary Road/Canyon Boulevard intersection during busy periods. This condition does not 
occur under the 50th-percentile traffic queues. The Town plans to work with Caltrans 
regarding intersection improvements along Main Street.    
 

5. All roadways in the study area have reserve capacity under all scenarios. Therefore, no 
roadway capacity concerns are identified.  
 

6. After post processing the VMT results to include higher levels of bicycle and pedestrian use 
with the addition of the mobility element, the VMT for all scenarios is below the Town’s 
VMT threshold of 179,708 except Scenario 5 (Future New FAR Land Uses with Existing 
Roadway Network).  

 
7. Implementation of the proposed Mobility Element would expand the transit system and 

increase overall transit use by approximately 0.4 percent. Overall, the proposed Mobility 
Element is expected to improve transit services and facilities. Implementation of the new 
FAR would add both new vehicle and transit trips. As the increase in vehicle trips is greater 
than the increase in transit trips, the overall transit percentage is reduced with the new FAR. 
 

8. Implementation of new signals and/or roundabouts along Main Street would improve 
pedestrian conditions. In addition, the proposed grade-separated trail crossing on Minaret 
Road north of Old Mammoth Road would improve safety conditions for pedestrians and 
bicyclists. Overall, the proposed Mobility Element is expected to improve conditions for 
pedestrians and bicyclists in Mammoth. Implementation of the new FAR is expected to 
increase pedestrian travel, primarily in the commercial zones along Main Street and Old 
Mammoth Road.  
 

9. Senate Bill (SB) 743 would result in a change in the metrics for determining impacts relative 
to the transportation network through the development of new methodologies for traffic 
analyses for CEQA documents. The public comment period regarding the Revised Proposal 
on updates to the CEQA Guidelines on Evaluating Transportation Impacts in CEQA ends on 
February 29, 2016.   
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Section 1 

Introduction 
  
This engineering report documents the findings and conclusions of a Transportation Impact 
Analysis (TIA) for the Town of Mammoth Lake’s General Plan Land Use Element/Zoning Code 
Amendments and Mobility Plan Update Project in Mammoth Lakes, California. The Project 
includes physical transportation improvements (such as potential new street connections and/or 
reconfigurations, new traffic signals and/or roundabouts, transit-related improvements, and 
bicycle and pedestrian-related improvements), as well as revisions to the Town’s future buildout 
land use assumptions. This study examines the transportation conditions for build out of the 
project. This study also provides the technical basis for the EIR Transportation and Circulation 
Section.  
 
SCOPE OF STUDY 
 
This transportation engineering study analyzes traffic data, intersection capacity and level of 
service, and transportation impacts of the proposed project in accordance with the requirements 
of the Town of Mammoth Lakes and Caltrans standards. Based upon input provided by the Town 
of Mammoth Lakes, the following intersections were identified for analysis:  
 
1. Forest Trail/Minaret Road 
2. Main Street/Minaret Road 
3. Main Street/Mountain Boulevard 
4. Main Street/Post Office 
5. Main Street/Center Street 
6. Main Street/Forest Trail 
7. Main Street/Laurel Mountain Road 
8. Main Street/Old Mammoth Road 
9. Main Street/Sierra Park Road/Sawmill Cutoff 
10. Main Street/Thompson Way (potential new connection) 
11. Old Mammoth Road/Tavern Road 
12. Old Mammoth Road/Sierra Nevada Road 
13. Meridian Boulevard/Minaret Road 
14. Meridian Boulevard/Old Mammoth Road 
15. Meridian Boulevard/Sierra Park Road  
16. Meridian Boulevard/Main (SR 203) Eastbound 
17. Meridian Boulevard/Main (SR 203) Westbound 
18. Old Mammoth Road/Chateau Road 
19. Old Mammoth Road/Minaret Road 
 
In addition, the following impacts are evaluated: 
 
 Identification of intersection traffic queuing concerns 
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 The need for new turn lanes, signals, roundabouts, or other capacity-enhancing measures at 
the study intersections 

 
 Roadway capacity within the study area 
 
 Vehicle Miles Traveled (VMT) within the Town on a busy winter Saturday  
 
 Bicycle and pedestrian facilities (qualitative analysis) 
 
 Transit systems and facilities (qualitative analysis) 
 
In order to evaluate the impacts of both project components (both the Mobility Element and the 
Land Use/Zoning Amendment); this analysis considers the following six scenarios:  
 
1. Existing Year Traffic Conditions and Existing Roadway Network 
2. Existing Year Traffic Conditions and Future Mobility Element Roadway Network 
3. Future Buildout Land Uses and Existing Roadway Network 
4. Future Buildout Land Uses and Future Mobility Element Roadway Network 
5. Future Buildout with new FAR Land Uses and Existing Roadway Network 
6. Future Buildout with new FAR Land Uses and Future Mobility Element Roadway Network 
  
The results of this study are used to develop recommendations to mitigate project transportation 
impacts.  
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Section 2 

Existing Conditions 
 
This section documents the existing setting and transportation conditions in the Town, providing 
a foundation for comparison to future conditions. The study area and the intersections evaluated 
are shown in Figure 1.  
 
EXISTING SETTING 
  
Existing Roadway Network 
  
The major access into the Town is via State Route 203, which intersects US Highway 395 just 
east of the Town limits. SR 203 (also named Main Street) is a four-lane minor arterial road from 
US 395 through the majority of the developed portion of the Town. SR 203 narrows to two lanes 
north of the intersection of Main Street and Minaret Road. The highway continues from the 
developed area of the Town to the Mammoth Mountain Ski Area (MMSA), and terminates at the 
Mono-Madera County Line. Portions of SR 203 are augmented by frontage roads. The 
Mammoth Scenic Loop, a two-lane road off of SR 203, provides secondary access from the 
Town to US 395 to the north. The Town’s roadway network is shown in Figure 1. 
 
The following roadway classifications are used in the Town: 
 
Arterials - Major streets, which are two to four lanes, augmented with turning lanes and 
controlled intersections, carrying high volumes of traffic to and from local and collector streets. 
Arterial roadways in the Town include the following: 
 
 Main Street (SR 203) to 8.5 miles west of US 395 (including the Frontage Roads) 
 Minaret Road 
 Meridian Boulevard 
 Old Mammoth Road east of Waterford Avenue 

 
Collectors – Two-lane streets for traffic moving between arterial and local streets augmented at 
intersections, which provide access for major land use areas. Collector streets in the Town 
include the following: 
 
 Old Mammoth Road, west of Minaret 
 Canyon Boulevard 
 Lakeview Boulevard 
 Forest Trail 
 Majestic Pines Drive 
 Waterford Avenue 
 Lake Mary Road 
 Lakeview Road 
 Azimuth Drive 
 Chateau Road  
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 Sierra Park Road 
 Laurel Mountain Road 
 Sierra Nevada Road, east of Azimuth Drive 
 Tavern Road 

 
Local Streets - Public and private two-lane streets that provide direct access to residential 
properties, and provide access from residential areas to collector or arterial streets.  
 
Rural Roads - Roads that provide access to remote, scenic, or recreational areas, and to very low-
density residential areas. 
 
At present, all of the roadways in the Town provide one through lane in each direction, with the 
exception of the following roadways, which provide two through lanes in each direction: 

 
 Main Street east of Minaret Road 
 Minaret Road from Main Street north 0.1 mile 
 Portions of Meridian Boulevard  
 
Additionally, although not in the study area, Rainbow Lane is a one-way street between Canyon 
Boulevard and Mammoth Slopes Drive. 
 
Traffic signals are currently provided at the following intersections: 
 
 Main Street/Old Mammoth Road 
 Main Street/Minaret Road 
 Meridian Boulevard/Minaret Road 
 Meridian Boulevard/Old Mammoth Road 
 Canyon Boulevard/Lake Mary Road (this intersection is not included in this study) 
 
The intersection of Meridian Boulevard/Sierra Park Road is an all-way (4-way) stop-controlled 
intersection. Other intersections along the arterial roadways are controlled by stop signs on the 
minor street approaches. The lane configuration and control of the study intersections are 
depicted in Figure 1.  
 
Existing Traffic Volumes 
 
The traffic volumes throughout the Town of Mammoth Lakes vary greatly by time of day, day of 
week and, more importantly, by season. While daily traffic volumes in Mammoth Lakes are 
sometimes the highest in the summer months, the highest peak-hour volumes are typically 
experienced on winter Saturdays, during the afternoon hours when skiers “download” from the 
Mammoth Mountain Ski Area. Particularly in areas with these high variations in traffic levels, it 
is important to decide what hourly traffic volumes should be used as the basis of design. To 
avoid the development of facilities that are only needed a relatively few days per year, the traffic 
engineering profession has adopted a standard procedure of basing roadway design on volumes 
slightly below the absolute peak volumes. For this reason the Town of Mammoth Lakes, for 
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example, has focused its design policies on a typical winter Saturday peak hour, rather than the 
highest winter peak hour. 
 
A Policy on Geometric Design of Highways and Streets (American Association of State Highway 
and Transportation Officials, 2001) indicates “the design hourly volume for rural highways 
should generally be the 30th highest volume of the future year chosen for design.” (Page 61) It is 
true that during winter peak periods, traffic volumes occasionally exceed the resulting 
intersection and roadway capacity. However, to avoid the development of facilities that are only 
needed during peak periods on a relatively few days per year, the typical winter Saturday peak 
hour is analyzed, which is consistent with standard engineering design practice.  
 
Finally, although this study focuses on winter traffic conditions, summer traffic volumes are also 
reviewed and compared to winter volumes, in order to verify that the highest peak-hour traffic 
volumes generally occur during the winter season. 
 
Existing Winter Traffic Volumes 
 
Year 2009 winter Saturday design volumes for the study area were developed as a part of the 
Town of Mammoth Lakes Travel Model Report (LSC Transportation Consultants, Inc., 2011) 
through the following steps: 
 
1. Winter weekday and Saturday 24-hour traffic counts were conducted at a total of eight 

roadway locations throughout the Town. These data were supplemented with 24-hour traffic 
counts taken by the Town’s permanent count stations. A total of 13 additional 24-hour counts 
were obtained, for a total of 21 locations.  
 

2. In addition to the 24-hour traffic counts, weekday and Saturday peak-hour intersection traffic 
counts were conducted at a total of 18 intersections on Friday and Saturday, January 30-31, 
2009.  
 

3. To develop the travel demand model design hour, daily traffic volumes for each Saturday 
during three winter seasons (06/07, 07/08, 08/09) were obtained from Caltrans’ permanent 
count stations at two major intersections on Main Street (Old Mammoth Road, Lake Mary 
Road/Minaret Road). The volumes from each Saturday during these three winter seasons 
were averaged to determine the average daily traffic volume on Main Street during a “typical 
winter Saturday.”  
 

4. The average daily volume was then compared to the average volume that occurred during the 
date of the Town’s extensive and comprehensive traffic volume survey conducted on 
Saturday, January 31, 2009 at all major intersections and roadway segments within 
Mammoth Lakes. This comparison was used to develop a “factor” of 1.07, which was 
applied to the collected intersection and roadway segment count data. The adjusted volumes 
were used to calibrate the travel demand model so that it more accurately represents a 
“typical winter Saturday.” 
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The 2009 winter traffic volumes were adjusted to reflect existing year conditions. The growth in 
traffic volumes between 2009 and 2015 was determined based on a review of Caltrans historical 
traffic volumes. Caltrans Peak Month Average Daily Traffic (ADT) volumes at a point on SR 
203 (Main Street) east of Minaret Road were reviewed for years 2009 and 2014 (the latest year 
for which data are available). At this location, peak month ADT grew approximately 5.0 percent 
between 2009 and 2014. Extrapolating this growth trend to 2015 yields an estimated growth rate 
of 6.0 percent between 2009 and 2015 or an annual average growth rate of 1 percent per year. 
This 6.0 percent growth rate was applied to all 2009 intersection volumes to estimate existing 
winter design volumes.  
 
Finally, the resulting traffic volumes were checked to make sure they reasonably balance along 
roadway links with no intervening driveways. Intersection balancing adjustments were generally 
applied conservatively high with respect to traffic volumes by increasing approach volumes at 
the adjacent intersection in order to match the higher link volume. The resulting existing winter 
PM peak-hour traffic volumes are shown in Figure 2. 
 
Existing Summer Traffic Volumes 
 
Town of Mammoth Lakes staff conducted summer intersection counts between August 22 and 
August 26, 2015 to confirm winter traffic volumes are still higher and the appropriate design 
period. It was then necessary to adjust the summer count data to reflect a typical busy summer 
day. The typical busy summer day volume was estimated based on the 30th highest summer peak 
hour along Main Street as reported by Caltrans hourly data. Factors of adjustment varied 
between 1.05 and 1.59. The resulting typical busy summer peak-hour design volumes are 
contained in Appendix A.  
 
The summer peak-hour volumes were then compared to the existing winter peak-hour volumes. 
Of the 15 locations compared, winter volumes were higher at 12 locations and nearly the same at 
one location (the Main Street/Old Mammoth Road intersection). At the two intersections of Main 
Street/Sierra Park Road and Meridian Boulevard/Sierra Park Road the summer volumes were 25 
and 32 percent, higher in the summer, respectively. Given that winter Saturday peak-hour traffic 
volumes are generally higher than summer peak-hour volumes; this analysis focuses on winter 
Saturday peak-hour conditions but peak hour level of service was calculated for summer for both 
Main Street/Sierra Park Road and Meridian Boulevard/Sierra Park Road which is shown under 
Section 6 of this report.  
 
Existing Transit Conditions 
 
Eastern Sierra Transit Authority (ESTA) operates the following fare-free fixed route service for 
the Town of Mammoth Lakes year round, seven days a week.  
 
Purple Line – This year-round route runs along SR 203, Sierra Park Road, Manzanita Road, 
Lupin Street, Minaret Road, Forest Trail, Hillside Drive, and Canyon Boulevard, with several 
key stops in between, such as Vons, Mammoth High School, Mammoth Hospital, Mammoth RV 
Park, Rite Aid, and The Village. The Purple Line also stops near the 395 Route/Mammoth  
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Express stop at 1 Sierra Park Road, the YARTS stop and the Park & Ride lot. This line runs 
every 30 minutes between the hours of 7:00 AM and 6:00 PM. 
 
Gray Line - This year-round route runs along Meridian Boulevard and Old Mammoth Road, with 
several notable stops, such as the College, the Skate Park, the Mammoth High School, the  
 
Mammoth Hospital, Aspen Village, and Mammoth Creek Park. This line runs every 30 minutes 
between the hours of 7:00 AM and 6:00 PM.  
 
In FY 2013/14 ESTA began contracting with Mammoth Mountain Ski Area (MMSA) for the 
operation of the winter ski shuttles. Generally, these routes operate from late November to late 
May (depending on the winter).  
 
Red Line – This route runs between the Snowcreek Athletic Club and the Main Lodge, with 
stops serving Vons, Main Street, and The Village. The Red Line also stops near the 395 Route/ 
Mammoth Express stop and the Park & Ride lot. During winter months, this route runs every 15 
minutes from 7:00 AM to 5:30 PM.  
 
Blue Line – This route runs along Canyon Boulevard and Lakeview Boulevard between The 
Village and Canyon Lodge. The service runs every 15 minutes past the hour from 7:20 AM to 
5:20 PM. 
 
Green Line – This shuttle runs between Vons and Eagle Lodge every 15 minutes between the 
hours of 7:30 AM and 5:30 PM. 
 
Yellow Line - This shuttle runs between The Village and Eagle Lodge every 15 minutes between 
7:30 AM and 5:30 PM. 
 
Orange Line – This route runs between The Village and Tamarack Cross Country Ski Center 
every 30 minutes between 8:30 AM and 5:15 PM. 
 
Existing Bicycle and Pedestrian Conditions 
 
Town of Mammoth Lakes Trail System Master Plan (MLTSMP), adopted October 19, 2011 
focuses on non-motorized facilities for alternative forms of transportation, including pedestrians, 
bicyclists, and cross country skiers. The MLTSMP provides trails that connect and pass through 
a series of parks and open space areas, having numerous access points in and around the Town. 
Currently, approximately 8.5 miles of trails within the Town Boundary have been developed. 
Because of the significant existing and future traffic congestion in the Town and the relatively 
compact development pattern, non-motorized facilities can be more than recreational facilities. 
The trail system, which allows for pedestrian, cycling, and cross-country skiing use, reduces auto 
travel, as well as provides important recreational amenities for visitors and community residents.  
 
Additionally, to further develop an extensive pedestrian facility system, the Town adopted a 
comprehensive Pedestrian Master Plan in March 2014 (formerly the Sidewalk Master Plan). The 
Pedestrian Master Plan guides the future development and enhancement of pedestrian facilities 
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within the Town and is intended to follow the General Plan Mobility Element goals, policies, and 
actions related to pedestrian infrastructure. 
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Section 3 

Proposed Conditions 
  
PROJECT DESCRIPTION 
 
The Mobility Element proposes to expand the physical roadway network of Mammoth Lakes, 
provide intersection capacity-enhancing improvements (new signals and roundabouts), expand 
the existing transit system, and provide bicycle and pedestrian-related improvements. The other 
component of the project, the change in Floor Area Ratio, will result in additional future land use 
quantities (additional square footage and units).  
 
Mobility Element Roadway Network 
 
The Mobility Element proposes to increase connectivity throughout the town by providing the 
following changes and additions to the roadway network: 
 
 Removal of frontage roads along Main Street between Laurel Mountain Road and Manzanita 

Road. 
 

 Addition of connections on the U.S. Forest Service property in the area north of Main Street. 
 
 Extend Thompson Way between Main Street and Sierra Nevada Road. 

 
 Extend Tavern Road to new Thompson Way. 
 
 Extend Sierra Nevada Road to provide access to school area. 
 
 Extend Sierra Park Road south to Sherwin Creek Road. 
 
 Provide connections within Shady Rest Site between Center Street, Tavern Road, Dorrance 

Drive and Chaparral Road/Arrowhead Drive. 
 
 Extend Callahan Way south to Dorrance Drive. 
 
 Connect Waterford Avenue over Mammoth Creek. 
 
 Extend East Bear Lake Drive to Minaret Road and Main Street. 
 
The proposed roadway network is illustrated in the Mobility Plan Figure 3-2, included in 
Appendix B. 
 
In addition, the Mobility Element includes the following intersection improvements: 
 
 Main Street/Post Office (or alternate intersection): Implement traffic signal. 

 
 Sierra Park Boulevard/Meridian Boulevard: Implement traffic signal. 



 

LSC Transportation Consultants, Inc. Mammoth Mobility Element 
Page 12 Transportation Impact Analysis 

 
 
Mobility Element Transit System 
 
The Mobility Element suggests a general increase in transit will occur along with new 
development. The following specific transit improvements are assumed in this analysis:  

 
 Extend the Grey Line south into Snowcreek. 

 
 Add a new route between downtown and the airport with limited stops and one hour 

headways. 
 
Mobility Element Bicycle and Pedestrian System 
 
The Mobility Element includes planned Class II bike lanes, Class III bike routes, and future 
multi-use paths. It also identifies key pedestrian routes that should receive priority investment 
and locations where infrastructure improvements should be strategically pursued. 
 
Proposed Land Use Changes 
 
Original buildout land uses were developed as a part of the Town of Mammoth Lakes Travel 
Model (LSC Transportation Consultants, Inc., 2011) based on the 2007 General Plan and the 
2009 Draft Housing Element. These future base-case land uses were not changed as a part of this 
project and are shown in Appendix C. 
 
The proposed new Floor Area Ratio (FAR) occurs in two commercial zones, and it is assumed it 
will result in an increase in land use quantities (specifically Multi-Family Units, Lodging Units 
and Retail/Commercial area) as compared to the original buildout land uses. Note the land use 
types allowed in the commercial zones does not change only the number of unit or floor area of 
each land use. The future land use assumptions with the proposed new FAR (the new FAR land 
uses) are shown in Appendix C.  
 
Scenario 2: Existing Traffic Volumes with Mobility Element 
 
The effect of the Mobility Element on existing traffic conditions was analyzed using the Town’s 
TransCAD model. The change in traffic volumes associated with the proposed Mobility Element 
roadway network and transit system improvements were added to the existing volumes to 
estimate the ‘existing with Mobility Element’ volumes shown in Figure 3.  
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Section 4 

Future Cumulative Conditions 
 
The following future cumulative scenarios are analyzed to determine the effect of the Mobility 
Element and the new FAR land uses: 
 
 Scenario 3 – Buildout Land Uses with Existing Roadways and Transit Service 

 
 Scenario 4 – Buildout Land Uses with Mobility Element Roadways and Transit Service 

 
 Scenario 5 - New FAR Land Uses with Existing Roadways and Transit Service 

 
 Scenario 6 - New FAR Land Uses with Mobility Element Roadways and Transit Service 
 
The Mammoth Lakes Travel Model using the TransCAD 5.0 software was used to estimate all 
future scenarios. This computer software program is widely used throughout the country to 
prepare city-wide and regional traffic forecasts. It is a “gravity model”, in that it forecasts traffic 
between various areas of Mammoth Lakes in a fashion similar to Sir Isaac Newton’s formula for 
the gravitational force between planets. Just like gravitational force is directly proportionate to 
the mass of two planets and inversely proportionate to the distance between the two planets, the 
TransCAD model forecasts the number of trips based directly on the land use quantities in each 
area and inversely on the travel time/distance between areas. In addition, the TransCAD model 
uses a “logit model” function to allocate individual passenger-trips between the transit and auto 
modes, based upon the relative ease of travel between specific origins and destinations by each 
mode. The model then iteratively balances trip productions and attractions and assigns vehicle 
trips to individual roadway and turning movements to result in a balanced forecast of all vehicle-
trips (and transit passenger-trips) throughout the Mammoth Lakes roadway network.1 
 
The Mammoth Lakes area is represented in the model in the form of 167 “Traffic Analysis 
Zones” (TAZs). In addition, the model includes external point representing the roadways into 
and out of Mammoth Lakes. Roadway and transit route networks are entered into the model, as 
defined by roadway capacity, free-flow travel speed, transit speed, and transit capacity. 
 
Details of the modeling processes are as follows: 
 
 For each scenario, the appropriate land uses are identified in each TAZ.  
 
 The land uses quantities are input into the model either the Buildout land uses or the New 

FAR land uses. 
 

 The model then applies the trip generation rates (as shown in Appendix C) to the land use 
quantities.  
 

                                                 
1 Much more background information regarding the model can be found in the Town of Mammoth Lakes Travel 
Model document, prepared by LSC in February 2011. 
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 The result is the number of person trips for each scenario, 184,096 trips were generated under 
scenarios with the buildout land uses and 195,460 trips generated under scenarios with new 
FAR land uses. 
 

 The model then splits the person trips into a travel mode which is either automobile or transit 
based on travel times and roadway capacity. 
 

 Origins and destinations are the trips are then balanced and trips are assigned to roadways 
and transit routes. Pass-by trips and linked trips are created in this process.  

 
The existing roadway network and transit system parameters in the TransCAD model were 
updated to reflect Year 2015 conditions. The growth between the existing model volumes and 
each model run was added to the existing turning movement volumes. The resulting winter 
Saturday PM peak-hour intersection volumes for Scenarios 3 through 6 are shown in Figures 4-7. 
 
Conclusions about the future scenarios that include the mobility element are conservatively high. 
In that the addition of new bicycle and pedestrian facilities is not reflected in the modeling 
process. The trip generation rates account for existing bicycle and pedestrian use in that the trip 
generation is lower than it would be if there were no bicycle or pedestrian trips.  
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Section 5 

Level of Service Analysis 
 
The concept of Level of Service is defined as a qualitative measure describing operational 
conditions within a traffic stream, and their perception by motorists and/or passengers. A Level 
of Service definition generally describes these conditions in terms of such factors as speed and 
travel time, freedom to maneuver, traffic interruptions, comfort and convenience, and safety. Six 
levels of service are defined for each type of roadway facility. They are given letter designations, 
from A to F, with Level of Service A representing the best operating conditions and Level of 
Service F the worst. Detailed LOS descriptions are provided in Appendix D. 
 
Level of Service (LOS) is evaluated at the study intersections, as well as roadway capacity in the 
study area. First, the applicable intersection LOS standards are described. Next, the LOS 
methodology is discussed, and the LOS analysis is summarized for each study scenario. Finally, 
roadway capacity is evaluated for all study scenarios.  
 
LEVEL OF SERVICE STANDARDS 
 
The Town of Mammoth Lakes General Plan Transportation Element, adopted in 2001, currently 
contains the following Policy: 
 
Policy 1.7: Establish and maintain a Level of Service D or better on a typical winter Saturday 
peak hour for signalized intersections and for primary through movements for unsignalized 
intersections along arterial and collector roads. This standard is expressly not applied to 
absolute peak conditions, as it would result in construction of roadway improvements that are 
warranted only a limited number of days per year and that would unduly impact pedestrian and 
visual conditions.  
 
Therefore, the following LOS thresholds were applied in the General Plan traffic analysis: 
 
 For Signalized Intersections: Total intersection LOS D or better must be maintained. 

Therefore, if a signalized intersection is found to operate at a total intersection LOS E or F, 
mitigation is required. It is assumed that this same threshold applies to roundabouts.  

 
 For Unsignalized Intersections: In order to avoid the identification of a LOS failure for 

intersections that result in only a few vehicles experiencing a delay greater than 50 seconds 
(such as at a driveway serving a few homes that accesses onto a busy street), a LOS 
deficiency is not identified for all intersections with approach LOS E or F. Instead, a LOS 
deficiency is assumed to occur at an unsignalized intersection only if an individual minor 
street movement operates at LOS E or F and total minor approach delay exceeds four vehicle 
hours for a single lane approach and five vehicle hours for a multi-lane approach. In other 
words, a deficiency is found to occur if the average number of vehicles queued over the 
peak-hour exceeds four at a single-lane approach, or exceeds five at a multi-lane approach. 
Traffic operations at the study intersections were assessed in terms of Level of Service (LOS) 
and delay.  
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The same thresholds are applied in this analysis. 
   
LEVEL OF SERVICE ANALYSIS METHODOLOGY 
 
Intersection LOS was evaluated using Synchro software (Version 8.0, Trafficware 2013) based 
on the 2010 Highway Capacity Manual methodologies at all study intersections. LOS at the 
existing stop-controlled divided highway intersections of SR 203/Meridian Boulevard was 
analyzed using the HCS 2010 software.  
 
For signalized intersections, LOS is primarily measured in terms of average delay per vehicle 
entering the intersection. LOS at unsignalized intersections is quantified in terms of delay per 
vehicle for each movement. The unsignalized intersection LOS is based upon the theory of gap 
acceptance for side-street stop sign-controlled approaches, while signalized intersection LOS is 
based upon the assessment of volume-to-capacity ratios and control delay.  
 
LEVEL OF SERVICE ANALYSIS 
 
Intersection LOS was evaluated at all study intersections for all six study scenarios, and the 
results are summarized in Table 1. Appendix D presents the actual output from each of the LOS 
calculations for the study intersections. 
 
Scenario 1 - 2015 Existing Conditions 
 
Study intersections were evaluated to determine existing operational conditions during the 
typical Saturday winter PM peak hour. Using the traffic volumes presented as part of this study, 
it is possible to evaluate the LOS provided during this period at the intersections serving the 
study area. As the table indicates, the LOS at all the study intersections is within the Town’s 
Level of Service standards.  
 
Scenario 2 - Existing Conditions with Mobility Element 
 
The study intersections were evaluated to determine operational conditions with Scenario 2 
traffic volumes. As Table 1 indicates, intersection LOS standards are not exceeded at any of the 
study intersections under Scenario 2. Rather, average delays are expected to slightly decrease at 
some locations with implementation of the Mobility Element improvements.  
 
Scenario 3 - Buildout Land Uses with Existing Roadways and Transit Service 
 
Implementation of the future development assumed under Scenario 3 would generally increase 
average intersection delays and the LOS at some intersections would degrade. However, 
intersection LOS standards are not exceeded at any of the study intersections, with the following 
two exceptions: 
 
 Main Street/Mountain Boulevard  
 Old Mammoth Road/Minaret Road/Fairway Drive  
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TABLE 1:  Mammoth Mobility Element - Intersection Level of Service

Intersection Traffic Control1 Delay Veh-Hrs LOS Delay Veh-Hrs LOS Delay Veh-Hrs LOS Delay Veh-Hrs LOS Delay Veh-Hrs LOS Delay Veh-Hrs LOS

1 Minaret Road / Forest Trail Stop-Control 70.3 0.9 F 54.6 0.7 F 180.6 3.0 F 180.6 3.0 F 140.6 2.2 F 180.6 3.0 F
2 Minaret Road / Lake Mary Road / Main Street Traffic Signal 29.4 -- C 26.3 -- C 45.4 -- D 41.2 -- D 47.2 -- D 44.8 -- D
3 Mountain Blvd / Main Street Stop-Control 35.8 0.2 E 36.8 0.2 E 266.5 8.9 F 529.0 18.4 F 132.3 2.6 F 231.5 4.5 F
4 Main Street / Post Office Stop-Control 57.2 1.8 F 82.0 2.3 F 84.6 3.4 F 189.8 7.1 F 308.4 17.1 F 531.3 22.1 F
5 Center Street / Main Street Stop-Control 27.5 -- D 27.2 -- D 42.1 2.0 E 45.2 1.4 E 179.2 12.0 F 94.5 3.0 F
6 Forest Trail / Main Street Stop-Control 47.2 1.8 E 45.1 1.4 E 70.5 3.4 F 85.2 3.6 F 116.4 6.1 F 191.5 8.8 F
7 Laurel Mountain Road / Main Street Stop-Control 38.3 1.4 E 31.6 -- D 49.6 2.1 E 47.3 1.5 E 121.0 6.9 F 129.2 5.6 F
8 Old Mammoth Road / Main Street Traffic Signal 11.1 -- B 11.4 -- B 11.4 -- B 12.3 -- B 12.2 -- B 14.0 -- B
9 Sierra Park Blvd / Main Street Stop-Control 14.4 -- B 13.9 -- B 15.5 -- C 15.3 -- C 15.3 -- C 15.8 -- C

10 Main Street / Thompson Stop-Control 11.8 -- B 11.5 -- B 11.4 -- B 11.3 -- B 11.3 -- B 11.4 -- B
11 Old Mammoth Road / Tavern Road Stop-Control 26.7 -- D 22.3 -- C 37.9 0.7 E 34.0 -- D 160.7 4.2 F 102.4 2.4 F
12 Old Mammoth Road / Sierra Nevada Road Stop-Control 42.7 0.7 E 29.2 -- D 88.3 1.8 F 62.9 1.3 F 289.2 6.0 F 204.4 4.3 F
13 Minaret Road / Meridian Blvd Traffic Signal 20.5 -- C 19.4 -- B 30.9 -- C 26.1 -- C 30.9 -- C 25.9 -- C
14 Old Mammoth Road / Meridian Blvd Traffic Signal 29.9 -- C 24.4 -- C 34.0 -- C 29.7 -- C 47.9 -- D 34.0 -- C
15 Sierra Park Blvd / Meridian Blvd All-Way-Stop 17.4 -- C 14.3 -- B 20.8 -- C 17.5 -- C 31.7 -- D 18.2 -- C
16 Main Street Eastbound / Meridian Blvd Stop-Control 13.4 -- B 13.7 -- B 14.0 -- B 14.9 -- B 13.8 -- B 15.1 -- C
17 Main Street Westbound / Meridian Blvd Stop-Control 11.9 -- B 13.0 -- B 13.0 -- B 14.8 -- B 13.2 -- B 15.2 -- C
18 Old Mammoth Road / Chateau Road Stop-Control 19.9 -- C 15.3 -- C 47.1 1.1 E 32.3 -- D 85.6 2.3 F 42.5 1.0 E
19 Old Mammoth Road/ Minaret Road/Fairway Drive Stop-Control 20.4 -- C 14.1 -- B OVF OVF F 128.1 6.2 F OVF OVF F 191.3 9.0 F

MITIGATED Mitigation Measure
3 Mountain Blvd / Main Street Traffic Signal 3 12.1 -- B 12.9 -- B 300.4 3.3 F
4 Main Street / Post Office Traffic Signal 15.7 -- B 19.6 -- B 18.0 -- B
5 Center Street / Main Street Add NB-RT Lane 122.0 3.4 F

6 Forest Trail / Main Street
Prohibit SBLT; or 

Traffic Signal 4
13.1 -- B 14.1 -- B

7 Laurel Mountain Road / Main Street Add NB-RT Lane 95.2 4.1 F 109.3 3.6 F
11 Old Mammoth Road / Tavern Road Add EB RT Lane 182.9 2.0 F
12 Old Mammoth Road / Sierra Nevada Road Add EB&WB RT Lanes 313.7 3.5 F 235.4 2.6 F
15 Sierra Park Blvd / Meridian Blvd Traffic Signal2 13.3 -- B 13.4 -- B
19 Old Mammoth Road/ Minaret Road/Fairway Drive Roundabout 13.8 -- B 10.0 -- A 14.6 -- B 10.1 -- B

Bold indicates that LOS standard has been exceeded.
OVF = Overflow, which indicates a significant delay for which HCM 2010 methodology cannot accurately predict delay.
Note:  NB=northbound; SB=southbound; EB=eastbound; WB=westbound; LT=left-turn; RT=right-turn
Note 1: LOS is reported as total intersection delay for signalized intersection and worst movement/approach for unsignalized intersections and roundabouts.
Note 2: Although this improvement is included in the Mobility Element, it is not needed from an LOS perspective.
Note 3: Under Scenario 6, the Mountain Boulevard/Main Street intersection can be mitigated by adding a southbound right-turn lane to the existing configuration.
Note 4: LOS is shown for traffic signal option.
Source:  LSC Transportation Consultants, Inc. Mammoth Mobility LOS.xlsx

Scenario 6Scenario 3

Existing Conditions

Scenario 2 Scenario 4 Scenario 5Scenario 1
Existing                

with Mobility Element
Future Buildout           

with Existing Network
Future Buildout           

with Mobility Element
Future FAR Land Uses     
with Existing Network

Future FAR Land Uses      
with Mobility Element
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Both of these unsignalized intersections would degrade to unacceptable levels under this 
scenario. 
 
Scenario 4 - Buildout Land Uses with Mobility Element Roadways and Transit Service 
 
As Table 1 indicates, intersection LOS standards are not exceeded at any of the study 
intersections under Scenario 4, with the following three exceptions: 
 
 Main Street/Mountain Boulevard  
 Main Street/Post Office 
 Old Mammoth Road/Minaret Road/Fairway Drive  
 
These three intersections would operate at unacceptable levels under this scenario. A comparison 
with Scenario 3 indicates that implementation of the Mobility Element under future cumulative 
conditions would not cause any intersections to degrade from acceptable to unacceptable levels 
except the unsignalized Main Street/Post Office intersection. 
 
Scenario 5 – Buildout with New FAR Land Uses with Existing Roadways/Transit Service 
 
The study intersections were evaluated to determine operational conditions under Scenario 5 
conditions. As the table indicates, intersection LOS standards are exceeded at the following 
intersections under Scenario 5: 
 
 Main Street/Post Office  
 Main Street/Center Street  
 Main Street/Forest Trail  
 Main Street/Laurel Mountain Road  
 Old Mammoth Road/Tavern Road  
 Old Mammoth Road/Sierra Nevada Road  
 Old Mammoth Road/Minaret Road/Fairway Drive  
 
Comparing this scenario to Scenario 3 (without new FAR) indicates that implementation of the 
new FAR land uses would degrade the LOS from acceptable to unacceptable at six intersections. 
A beneficial impact of the new FAR is that it would improve the LOS at the unsignalized Main 
Street/Mountain Boulevard intersection from an unacceptable level to an acceptable level under 
the existing roadway network. 
 
Scenario 6 – Buildout with New FAR Land Uses with Mobility Element 
 
As indicated in the far right columns in the table, intersection LOS standards are exceeded at the 
following study intersections under Scenario 6: 
 
 Main Street/Mountain Boulevard intersection  
 Main Street/Post Office  
 Main Street/Forest Trail  
 Main Street/Laurel Mountain Road  



 

LSC Transportation Consultants, Inc. Mammoth Mobility Element 
Page 26 Transportation Impact Analysis 

 Old Mammoth Road/Sierra Nevada Road  
 Old Mammoth Road/Minaret Road/Fairway Drive  
 
Comparing this scenario to Scenario 4 (without new FAR) indicates that implementation of the 
new FAR land uses would degrade the LOS from acceptable to unacceptable at four 
intersections. In comparison with Scenario 5 (without Mobility Element) implementation of the 
Mobility Element would degrade the LOS at the unsignalized Main Street/Mountain Boulevard 
intersection from an acceptable level to an unacceptable level under the new FAR scenarios. 
However, with the new FAR land uses, a positive impact of the Mobility Element is that the 
Main Street/Center Street and Old Mammoth Road/Tavern Road intersections would improve to 
acceptable levels. 
 
ROADWAY CAPACITY 
 
First, the methodology for estimating roadway capacity is described. Next, the roadway capacity 
analysis for all study scenarios is presented. 
 
Roadway Capacity Methodology 
 
The capacity of the roadways within Mammoth Lakes was estimated as follows: 
 
1. A base saturation flow rate of 1,600 vehicles per hour per direction was assumed. This figure 

is slightly lower than is typically observed in urban areas, representing the reduction in 
effective capacity that results from both visitor drivers that are unfamiliar with the area, as 
well as the impacts of winter driving conditions. It is consistent with observed capacity in the 
Tahoe Region, which is similarly affected by visitor drivers. 

 
2. According to Chapter 10 (Urban Street Concepts) of the Highway Capacity Manual, the 

default directional lane split for roadways with two lanes per direction is 52.5 percent in one 
lane and 47.5 percent in the other. Therefore, as no recent count data is available to 
determine the actual lane split, for roadways with two lanes in each direction, these 
assumptions are applied.  

 
3. Reductions to roadway capacity were made, as required on individual segments, to account 

for the presence of pedestrian crossings, on-street parking maneuvers, vehicles searching for 
parking spaces, and conflicting driveway turning movements.  

 
4. The resulting roadway capacities are shown in Table 2. Please note, however, that the 

roadway capacities applied in this study are for planning purposes only and are only based 
upon estimated effects of pedestrians, parking maneuvers, and driveway turning-movement 
conflicts.  

 
It should also be noted that, consistent with standard analysis procedures elsewhere, level of 
service and capacity were not adjusted to account for snow conditions. The occurrence of 
stormy/snowy weather conditions and snow on the roadways occurs over a relatively small 
proportion of the winter and vehicle traffic generally decreases significantly in inclement  
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TABLE 2:  Mammoth Mobility Element - Roadway Capacity

Existing Scenario 2 Scenario 3 Scenario 4 Scenario 5 Scenario 6

Street Name from to Direction
Peak Hour 

Volume V/C
Peak Hour 

Volume V/C
Peak Hour 

Volume V/C
Peak Hour 

Volume V/C
Peak Hour 

Volume V/C
Peak Hour 

Volume V/C

Main Street Canyon Minaret Eastbound 2600 631 0.24 626 0.24 805 0.31 800 0.31 830 0.32 850 0.33
Minaret Canyon Westbound 2600 747 0.29 677 0.26 990 0.38 920 0.35 1,015 0.39 940 0.36
Minaret Mountain Eastbound 2600 1,002 0.39 1,062 0.41 1,240 0.48 1,300 0.50 1,285 0.49 1,395 0.54

Mountain Minaret Westbound 2600 520 0.20 525 0.20 650 0.25 655 0.25 670 0.26 675 0.26
Sierra Mountain Westbound 2600 543 0.21 588 0.23 665 0.26 710 0.27 710 0.27 710 0.27
Sierra Post Office Eastbound 2600 982 0.38 1,212 0.47 1,050 0.40 1,280 0.49 1,175 0.45 1,530 0.59

Post Office Center Eastbound 2600 996 0.38 1,196 0.46 1,090 0.42 1,290 0.50 1,220 0.47 1,530 0.59
Center Post Office Westbound 2600 620 0.24 695 0.27 690 0.27 765 0.29 730 0.28 860 0.33
Center Forest Trail Eastbound 2600 954 0.37 1,109 0.43 1,055 0.41 1,210 0.47 1,155 0.44 1,440 0.55

Forest Trail Center Westbound 2600 643 0.25 713 0.27 710 0.27 780 0.30 755 0.29 875 0.34
Forest Trail Laurel Mountain Eastbound 2600 1,076 0.41 1,186 0.46 1,215 0.47 1,325 0.51 1,330 0.51 1,565 0.60

Laurel Mountain Forest Trail Westbound 2600 679 0.26 744 0.29 740 0.28 805 0.31 810 0.31 900 0.35
Laurel Mountain Old Mammoth Eastbound 2600 931 0.36 1,016 0.39 1,040 0.40 1,125 0.43 1,100 0.42 1,230 0.47
Old Mammoth Laurel Mountain Westbound 2600 599 0.23 679 0.26 655 0.25 735 0.28 685 0.26 805 0.31
Old Mammoth Sierra Park Eastbound 2600 408 0.16 408 0.16 440 0.17 440 0.17 420 0.16 450 0.17

Sierra Park Old Mammoth Westbound 2600 361 0.14 361 0.14 405 0.16 405 0.16 410 0.16 450 0.17
Sierra Park Thompson Eastbound 2600 376 0.14 381 0.15 400 0.15 405 0.16 380 0.15 410 0.16
Thompson Sierra Park Westbound 2600 350 0.13 340 0.13 400 0.15 390 0.15 405 0.16 440 0.17

East of Thompson Eastbound 2600 370 0.14 380 0.15 395 0.15 405 0.16 375 0.14 410 0.16
Westbound 2600 346 0.13 326 0.13 395 0.15 375 0.14 400 0.15 425 0.16

Minaret Road  North of Main Southbound 1300 668 0.51 693 0.53 830 0.64 855 0.66 855 0.66 905 0.70
Northbound 1300 477 0.37 472 0.36 590 0.45 585 0.45 610 0.47 610 0.47

 South of Main Northbound 1600 667 0.42 572 0.36 905 0.57 810 0.51 925 0.58 830 0.52
Southbound 1600 260 0.16 205 0.13 370 0.23 315 0.20 370 0.23 315 0.20

 North of Meridian Southbound 1600 535 0.33 440 0.28 915 0.57 820 0.51 920 0.58 780 0.49
Northbound 1,600 324 0.20 289 0.18 505 0.32 470 0.29 520 0.33 450 0.28

 South of Meridian Northbound 1,600 165 0.10 150 0.09 285 0.18 270 0.17 280 0.18 245 0.15
Southbound 1,600 328 0.21 273 0.17 620 0.39 565 0.35 595 0.37 520 0.33

 North of Old Mammoth Southbound 1,600 244 0.15 173 0.11 530 0.33 450 0.28 530 0.33 440 0.28
Northbound 1,600 175 0.11 135 0.08 305 0.19 260 0.16 310 0.19 270 0.17

 North of Forest Trail Southbound 1,600 848 0.53 848 0.53 960 0.60 960 0.60 965 0.60 960 0.60
Northbound 1,600 207 0.13 207 0.13 235 0.15 235 0.15 235 0.15 235 0.15

 South of Forest Trail Northbound 1,300 276 0.21 276 0.21 315 0.24 315 0.24 315 0.24 315 0.24
Southbound 1,300 784 0.60 784 0.60 875 0.67 875 0.67 885 0.68 875 0.67

Forest Trail  East of Minaret Westbound 800 43 0.05 43 0.05 60 0.08 60 0.08 55 0.07 60 0.08
Eastbound 800 123 0.15 123 0.15 175 0.22 175 0.22 160 0.20 175 0.22

 West of Minaret Eastbound 800 143 0.18 143 0.18 165 0.21 165 0.21 160 0.20 165 0.21
Westbound 800 196 0.25 196 0.25 215 0.27 215 0.27 215 0.27 215 0.27

 North of Main Southbound 800 170 0.21 140 0.18 225 0.28 195 0.24 235 0.29 215 0.27
Northbound 800 81 0.10 91 0.11 90 0.11 100 0.13 110 0.14 110 0.14

Meridian Blvd  West of Minaret Eastbound 2,600 403 0.16 328 0.13 600 0.23 525 0.20 610 0.23 530 0.20
Westbound 2,600 238 0.09 193 0.07 360 0.14 315 0.12 370 0.14 320 0.12

 East of Minaret Westbound 1,600 275 0.17 215 0.13 405 0.25 345 0.22 425 0.27 350 0.22
Eastbound 1,600 488 0.31 378 0.24 720 0.45 610 0.38 750 0.47 615 0.38

 West of Old Mammoth Eastbound 1,600 970 0.61 970 0.61 1,015 0.63 1,015 0.63 1,165 0.73 1,025 0.64
Westbound 1,600 546 0.34 531 0.33 585 0.37 570 0.36 670 0.42 590 0.37

Old Mammoth Sierra Park Eastbound 2,600 838 0.32 823 0.32 880 0.34 865 0.33 985 0.38 885 0.34
Sierra Park Old Mammoth Westbound 2,600 530 0.20 525 0.20 560 0.22 555 0.21 630 0.24 570 0.22

 East of Sierra Park Westbound 1,600 325 0.20 280 0.18 385 0.24 340 0.21 435 0.27 350 0.22
Eastbound 1,600 459 0.29 399 0.25 540 0.34 480 0.30 615 0.38 490 0.31

 South of Main Northbound 1,600 414 0.26 474 0.30 490 0.31 550 0.34 475 0.30 550 0.34
Southbound 1,600 165 0.10 195 0.12 210 0.13 240 0.15 210 0.13 245 0.15

Old Mammoth Road Tavern Main Northbound 1,600 446 0.28 467 0.29 495 0.31 505 0.32 585 0.37 565 0.35
Main Tavern Southbound 1,600 727 0.45 744 0.47 840 0.53 830 0.52 1,005 0.63 975 0.61

Sierra Nevada Tavern Northbound 1,600 451 0.28 451 0.28 530 0.33 505 0.32 630 0.39 600 0.38
Tavern Sierra Nevada Southbound 1,600 716 0.45 701 0.44 830 0.52 815 0.51 990 0.62 960 0.60

Meridian Sierra Nevada Northbound 1,600 488 0.31 443 0.28 555 0.35 520 0.33 680 0.43 630 0.39
Sierra Nevada Meridian Southbound 1,600 705 0.44 665 0.42 820 0.51 780 0.49 985 0.62 935 0.58

Chateau Meridian Northbound 1,600 403 0.25 338 0.21 470 0.29 405 0.25 585 0.37 475 0.30
Meridian Chateau Southbound 1,600 498 0.31 428 0.27 625 0.39 535 0.33 715 0.45 600 0.38
 South of Chateau Northbound 1,300 265 0.20 365 0.28 365 0.28 310 0.24 440 0.34 440 0.34

Southbound 1,300 313 0.24 430 0.33 430 0.33 365 0.28 520 0.40 520 0.40
Sierra Park Road  South of Main Northbound 1,300 68 0.05 68 0.05 100 0.08 100 0.08 100 0.08 100 0.08

Southbound 1,300 90 0.07 80 0.06 140 0.11 130 0.10 140 0.11 135 0.10
 North of Meridian Southbound 1,300 80 0.06 80 0.06 100 0.08 100 0.08 105 0.08 100 0.08

Northbound 1,300 183 0.14 173 0.13 205 0.16 195 0.15 235 0.18 200 0.15
Note:  V/C = volume -to- capacity ratio.
Source:  LSC Transportation Consultants, Inc. Mammoth Mobility LOS.xlsx

Capacity 
(vehicles 
per hour)
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weather conditions. Furthermore, it would be speculative to try to determine the impact to 
roadway capacity resulting from stormy conditions, as conditions are unique to each storm, as is 
driver behavior. This approach is consistent with other traffic analyses and travel demand models 
that LSC has prepared in similar areas with high annual snowfall, such as the Lake Tahoe region; 
Park City, Utah; and Aspen, Colorado. 
 
Roadway Capacity Analysis 
 
The roadway capacity analysis for each scenario is presented in Table 2. As shown, all roadway 
segments currently operate well within the estimated capacity. All segments are expected to 
continue to operate well below capacity with implementation of the proposed project under any 
study scenario. Therefore, no roadway capacity concerns are identified. 
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Section 6 

Transportation Impacts and Mitigation 
 
The following potential areas of transportation impacts are considered in this section: 
 
 Intersection Level of Service Impacts 
 Intersection Traffic Queuing 
 Roadway Capacity 
 Vehicle Miles Traveled 
 Transit Impacts  
 Pedestrian and Bicycle Impacts 
 
Potential mitigation measures are considered. Finally, Senate Bill (SB) 743 legislation is 
discussed.  
 
INTERSECTION LEVEL OF SERVICE 
 
All study intersections currently operate at an acceptable LOS under typical winter Saturday PM 
peak-hour conditions (Scenario 1). With implementation of the proposed Mobility Element in 
2015 (Scenario 2), all study intersections would continue to operate at acceptable levels. 
However, the following eight intersections are forecast to exceed LOS thresholds (as discussed 
in Section 5) under one or more of the future buildout scenarios (Scenarios 3 through 6): 
 
 Main Street / Mountain Blvd 
 Main Street / Post Office 
 Main Street / Center Street 
 Main Street / Forest Trail 
 Main Street / Laurel Mountain Road 
 Old Mammoth Road / Tavern Road 
 Old Mammoth Road / Sierra Nevada Road 
 Old Mammoth Road/ Minaret Road/Fairway Drive 
 
Under future scenarios without the new FAR land uses (Scenarios 3 and 4), only two 
intersections would require LOS mitigation. In comparison, with the new FAR land uses 
(Scenarios 5 and 6), at least six intersections would require LOS mitigation. Potential 
intersection LOS mitigation measures are summarized in the lower portion of Table 1, which can 
be found in the previous section, and they are also discussed below.   
 
Intersection LOS Mitigation Measures 
 
Main Street / Mountain Blvd 
 
At the unsignalized intersection of Main Street/Mountain Blvd, LOS improvements are not 
necessary with the new FAR land uses without the proposed Mobility Element roadway network 
(Scenario 5). With the new FAR land uses and the Mobility Element roadways (Scenario 6), 
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provision of a southbound right-turn lane on Mountain Boulevard would mitigate the LOS 
deficiency. Under the original future buildout scenarios (Scenarios 3 and 4), installation of a 
traffic signal would provide a good LOS (LOS B or better). The proposed Mobility Element 
includes a new traffic signal at one intersection along Main Street. Further analysis of potential 
new signals, such as signal warrant analyses per the California Manual on Uniform Traffic 
Control Devices (CA MUTCD), is expected to be provided as a part of project-specific analyses. 
In addition, the Town is planning to work with Caltrans regarding intersection improvements on 
Main Street.  
  
Main Street / Post Office 
 
At the unsignalized Main Street/Post Office intersection, installation of a traffic signal would 
provide a good LOS (LOS B or better) under all study scenarios. Note that implementation of a 
traffic signal is not necessary under future buildout conditions without the proposed project 
(Scenario 3). The proposed Mobility Element includes a new traffic signal at one intersection 
along Main Street. For Scenario 5 (without Mobility Element), a new traffic signal would need to 
be provided at this location or at an alternate location along Main Street. Further analysis of 
potential new signals, such as signal warrant analyses per the California Manual on Uniform 
Traffic Control Devices (CA MUTCD), is expected to be provided as a part of project-specific 
analyses. In addition, the Town is planning to work with Caltrans regarding intersection 
improvements on Main Street. 
 
Main Street / Center Street 
 
At the unsignalized intersection of Main Street/Center Street, LOS mitigation is only needed 
with the new FAR land uses and without the proposed Mobility Element (Scenario 5). Although 
the adopted 2007 Mobility Element includes a new signal or roundabout at this location, 
provision of a northbound right-turn lane on Center Street would provide an acceptable LOS. 
The addition of a new signal at a nearby intersection may draw traffic away from this 
intersection via the frontage roads. Further analysis of potential new signals, such as signal 
warrant analyses per the California Manual on Uniform Traffic Control Devices (CA MUTCD), 
is expected to be provided as a part of project-specific analyses. In addition, the Town is 
planning to work with Caltrans regarding intersection improvements on Main Street. 
 
Main Street / Forest Trail 
 
At the unsignalized Main Street/Forest Trail intersection, LOS mitigation is not needed without 
the new FAR land uses. That is, LOS mitigation is only needed under Scenarios 5 and 6. With 
the new FAR land uses, prohibiting southbound left-turn movements made from Forest Trail 
onto Main Street would result in an acceptable LOS. Alternatively, installation of a traffic signal 
would provide a good LOS B. The proposed Mobility Element includes a new traffic signal at 
one intersection along Main Street. The addition of a new signal at a nearby intersection may 
draw traffic away from this intersection via the frontage roads. Further analysis of potential new 
signals, such as signal warrant analyses per the California Manual on Uniform Traffic Control 
Devices (CA MUTCD), is expected to be provided as a part of project-specific analyses. In 
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addition, the Town is planning to work with Caltrans regarding intersection improvements on 
Main Street. 
 
Main Street / Laurel Mountain Road 
 
At the unsignalized Main Street/ Laurel Mountain Road intersection, LOS mitigation is only 
needed under scenarios with the new FAR land uses. With the new FAR land uses (Scenario 5), 
installation of a traffic signal at a nearby intersection may draw traffic away from this 
intersection via the frontage road. However, with the new FAR land uses and the proposed 
Mobility Element roadway network (Scenario 6), the frontage road would be removed. Under 
Scenario 6, provision of a northbound right-turn lane on Laurel Mountain Road would provide 
an acceptable LOS at this intersection. The proposed Mobility Element includes a new traffic 
signal at one intersection along Main Street. Further analysis of potential new signals, such as 
signal warrant analyses per the California Manual on Uniform Traffic Control Devices (CA 
MUTCD), is expected to be provided as a part of project-specific analyses. In addition, the Town 
is planning to work with Caltrans regarding intersection improvements on Main Street. 
 
Old Mammoth Road / Tavern Road 
 
At the unsignalized intersection of Old Mammoth Road/Tavern Road, LOS mitigation is only 
needed with the new FAR land uses without the Mobility Element roadway network (Scenario 
5). Provision of an eastbound right-turn lane on Tavern Road would improve the LOS to an 
acceptable level under this scenario. 
  
Old Mammoth Road / Sierra Nevada Road 
 
At the unsignalized intersection of Old Mammoth Road/Sierra Nevada Road, LOS mitigation is 
only needed with the new FAR land uses (Scenarios 5 and 6). Provision of eastbound and 
westbound right-turn lanes on the Sierra Nevada Road approaches would improve the LOS to an 
acceptable level under both scenarios. 
 
Old Mammoth Road / Minaret Road / Fairway Drive 
 
The unsignalized Old Mammoth Road/ Minaret Road/Fairway Drive intersection is expected to 
exceed LOS standards under all future scenarios. The installation of a roundabout, as anticipated 
in the adopted and proposed Mobility Element, would improve the LOS to a good level (LOS A 
or B) under all scenarios. A roundabout would also act as a traffic calming feature and enhance 
pedestrian crossing conditions.  
 
Main Street / Sierra Park Boulevard 
 
This unsignalized intersection operates at an acceptable LOS during the Town’s standard winter 
design period under all study scenarios. The total intersection volume at this location is higher in 
the summer than winter. LOS was calculated for busy summer conditions, which resulted in an 
acceptable LOS under all study scenarios. Although intersection improvements are not necessary 
from an LOS standpoint, the Mobility Element includes a new roundabout at this location. A 
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roundabout would provide traffic calming benefits and enhanced pedestrian crossing conditions. 
 
Additional Intersection Improvements Included in Proposed Mobility Element 
 
The proposed Mobility Element contemplates a new signal at Meridian Blvd / Sierra Park Blvd.  
 
The LOS at the all-way stop-controlled intersection of Meridian Boulevard/Sierra Park Road is 
acceptable under all scenarios during the Town’s standard winter analysis period. The total 
intersection volume at this location is higher in the summer than winter. LOS was also calculated 
for busy summer conditions which resulted in acceptable LOS under the all study scenarios. 
Note that school was in session when the summer counts were conducted. Although intersection 
improvements are not necessary from an LOS standpoint, the Mobility Element includes a new 
traffic signal at this location. A signal would provide enhanced pedestrian crossing conditions. 
 
INTERSECTION TRAFFIC QUEUEING 
 
The traffic queue lengths were reviewed at the study intersections, in order to identify whether 
the queues would impact traffic operations at adjacent intersections or key driveway locations. 
At the signalized Minaret Road/Main Street/Lake Mary Road intersection, the 95th-percentile 
traffic queues on the eastbound Lake Mary Road approach are calculated to exceed the available 
lane storage length. As such, the eastbound traffic queues could potentially interfere with 
operations at the Lake Mary Road/Canyon Boulevard intersection to the west during busy winter 
periods. This condition occurs under all future scenarios (Scenarios 3-6). The 50th-percentile 
traffic queues on the eastbound approach were also reviewed, and no queuing concerns were 
identified. Note that the Town is planning to work with Caltrans regarding intersection 
improvements along Main Street.   
 
ROADWAY CAPACITY 
 
All roadways in the study area have reserve capacity under all scenarios. Therefore, no 
mitigation is necessary from a roadway capacity standpoint. 
 
VEHICLE MILES TRAVELED  
 
The Town’s Vehicle Miles Traveled (VMT) threshold based on the 2011 TransCAD model is 
179,708 Total VMT over the course of a busy winter Saturday. Total VMT was estimated within 
the Town for all scenarios. First, the unadjusted VMT estimates provided by the TransCAD 
model were identified: 
 
 Scenario 1 – Existing Conditions:       152,844 VMT 
 Scenario 2 – Existing Conditions with Mobility Element Roadways:  149,444 VMT 
 Scenario 3 – Future with Existing Roadways:      179,233 VMT 
 Scenario 4 – Future with Mobility Element Roadways:     175,826 VMT 
 Scenario 5 – Future with New FAR Land Uses and Existing Roadways:  184,217 VMT  
 Scenario 6 – Future with New FAR Land Uses and Mobility Element:  180,900 VMT 
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The model directly analyzes the auto and transit travel modes, and it does reflect existing 
pedestrian and bicycle travel (as the current reductions in motor vehicle use are reflected in the 
calibrated vehicle trip generation rates). However, as the model is not sensitive to improvements 
in pedestrian and bicycle conditions, additional analysis is necessary to identify the VMT 
benefits of the bicycle/pedestrian improvements included in some of the scenarios. Separate 
bicycle and pedestrian VMT reductions were estimated.  
 
The mobility element proposes roughly a threefold increase in pedestrian facilities in the ‘general 
pedestrian zone’, which extends from North Village along Main Street to Sierra Park Road and 
continues along Old Mammoth Road to Chateau Road. According to An Assessment of Urban 
Form and Pedestrian and Transit Improvements as an Integrated GHG Reduction Strategy 
(Washington State DOT, April 2011) there is a direct correlation between increase in sidewalk 
coverage and reduction in VMT. Applying the methodology identified in this paper, in 
Mammoth Lakes a threefold increase in sidewalk coverage is likely to result in a 4.3 percent 
decrease in VMT generated by trips within the pedestrian zone. The model trip table was 
summarized to identify VMT associated with trips in this zone, and this factor applied. As shown 
in Table 3, multiplying the VMT in the pedestrian zone by the 4.3 percent results in a reduction 
of 260 VMT under scenario 4 and 330 VMT under scenario 6.  
 

 
 

TABLE 3: Vehicle Miles Traveled (VMT) Adjustment

Scenario 3 Scenario 4 Scenario 5 Scenario 6

Future with 

Existing 

Network

Future with 

Mobility 

Element 

Future New 

FAR with 

Existing 

Network

Future New 

FAR with 

Mobility 

Element 

VMT 

Threshold

Peak Day Daily VMT from Model 179,233 175,826 184,217 180,900 179,708

VMT of Trips with Both Ends within General 

Pedestrian Zone
1 ‐ 6,230 ‐ 7,895

Mobility Element Pedestrian Network Adjustment ‐ 4.2% ‐ 4.2%

Pedestrian VMT Reduction for Mobility Element
‐

260
‐

330

Miles of Bicycle Lanes
7.5 17.0 7.5 17.0

Percent Bicycle Mode Share
2

3.5% 4.6% 3.5% 4.6%

Bicycle VMT based on Mode Share 6,273 8,144 6,448 8,379

Bicycle VMT reduction for Mobility Element 1,871 1,932

Adjusted VMT 179,233 173,695 184,217 178,638 179,708

Percent Above/Below VMT Threshold ‐0.3% ‐3.3% 2.5% ‐0.6%

Note  2: Increase  in Mode  Share  based on increase  in bicycle  lane  miles  and Inyo County Active  Transportation Plan (LSC, 2016)

Mammoth Model VMT.xlsx

Note  1: The  'General  Pedestrian Zone' as  defined in the  Mobi l i ty Element extends  from North Vi l lage  along Main Street to Sierra  Park Road and 

continues  along Old Mammoth Road to Chateau Road.
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The mobility element also proposes an increase in Class II bike lanes from about 7.5 miles 
currently to about 17 miles in the future. Only bicycle lanes within the urban growth boundary 
were considered, because bike lanes and multi-use paths on the periphery of the town have a 
much smaller impact on townwide VMT. A correlation was found between miles of bike lanes 
and increase in the bicycle mode in the overall mode split. The current bicycling mode split in 
Mammoth Lakes is 3.5 percent from the 2010-2014 American Community Survey 5-Year 
Estimates. According to the Inyo County Active Transportation Plan (ATP) 2016, a doubling of 
the miles of bike lanes would likely result in a 25% increase in bicycle mode share. In Mammoth 
Lakes, with the Mobility Element, the bike lanes would increase by 127% which would result in 
a 32 percent increase in bicycle mode share for a total bike mode share of 4.6 percent. This 
higher mode split would reduce VMT by 1,871 under scenario 4 and 1,932 under scenario 6. 
 
Subtracting the pedestrian and bicycle VMT adjustments due to the Mobility Element from the 
VMT from the model, yields the adjusted VMT at the bottom of Table 3. As shown all future 
scenarios are below the Towns VMT threshold except Scenario 5 (Future New FAR with 
Existing Network).  
 
PEDESTRIAN AND BICYCLE FACILITIES 
 
The Mobility Element identifies potential new pedestrian connections, as well as key pedestrian 
routes that should receive priority investment and locations where infrastructure improvements 
should be strategically pursued. It also includes planned Class II bike lanes, Class III bike routes, 
and future multi-use paths. A new, grade-separated crossing is proposed where the multi-use 
path crosses Minaret Road at a point immediately north of Old Mammoth Road. If designed 
properly, this would improve safety conditions for pedestrians and bicyclists. Additionally, 
implementation of new signals or roundabouts along Main Street would improve pedestrian 
conditions.   
 
In comparison with the adopted 2007 Mobility Element, the proposed Mobility Element 
addresses pedestrian and bicycle facilities separately and it provides a more in-depth view of 
each. The proposed Mobility Element includes the following new goals for the pedestrian and 
bicycle system: 
 
“Goal M.9. Provide an attractive and accessible pedestrian environment throughout the Town.”  
 
“Goal M.11. Increase bicycle use through improved public education and marketing of the 
system.”  
 
Given the above, the proposed Mobility Element is expected to improve conditions for 
pedestrians and bicyclists in Mammoth. 
 
Implementation of the new FAR (Scenarios 5 and 6) would increase land uses within the 
commercial areas of Main Street and Old Mammoth Road. These areas coincide with the areas 
designated as “pedestrian zones” in the proposed Mobility Element. With the new FAR, more 
trips could be accommodated within a convenient walking distance (about one-quarter mile), 
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which will tend to increase pedestrian trips. Additionally, the new FAR would allow increased 
mixing of land uses, which would encourage pedestrian travel. 
 
TRANSIT IMPACTS 
 
The Town’s TransCAD Model provides the total number of trips, as well as the number of trips 
via transit. The percent of trips that use the transit system were calculated for the four future 
scenarios, as shown below: 
 
 Scenario 3-Future with Existing Roadways:      14.3 percent 
 Scenario 4-Future with Mobility Element Roadways:     14.7 percent 
 Scenario 5-Future with New FAR Land Uses and Existing Roadways:   13.7 percent  
 Scenario 6-Future with New FAR Land Uses and Mobility Element:   14.1 percent 
 
As shown above, implementation of the Mobility Element would expand the transit system and 
increase overall transit use by approximately 0.4 percent. In addition, the proposed Mobility 
Element includes a new goal for the transit system: 
 
“Goal M.13. Ensure the financial sustainability of transit.”   
 
This new goal would be expected to result in new funding for transit-related improvements. 
Overall, the proposed Mobility Element is expected to improve transit services and facilities. 
 
Implementation of the new FAR would add new vehicle and transit trips. As the increase in 
vehicle trips is higher than the increase in transit trips, the transit percentage is reduced with the 
new FAR.  
 
SB 743 LEGISLATION 
 
On September 27, 2013, Governor Brown signed Senate Bill (SB) 743, which became effective 
on January 1, 2014. The purpose of SB 743 is to streamline the review under CEQA for several 
categories of development projects, including the development of infill projects in transit priority 
areas, and to balance the needs of congestion management with statewide goals related to infill 
development, promotion of public health through active transportation, and reduction of 
greenhouse gas emissions. The bill adds Chapter 2.7: Modernization of Transportation Analysis 
for Transit Oriented Infill Projects to the CEQA Statute (Section 21099). Section 21099(d) (1) 
provides that aesthetic and parking impacts of a residential, mixed-use residential, or 
employment center project on an infill site within a transit priority area shall not be considered 
significant impacts on the environment.  
 
In addition, SB 743 will result in a change in the metrics for determining impacts relative to the 
transportation network through the development of new methodologies for traffic analyses for 
CEQA documents to promote the state’s goals of reducing greenhouse gas emissions and traffic-
related air pollution, promote the development of multimodal transportation system, and provide 
clean, efficient access to destinations. Currently, environmental review of transportation impacts 
focuses on the delay that vehicles experience at intersections and on roadway segments, which is 
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often measured using Level of Service (LOS). Mitigation for increased delay often involves 
widening a roadway or the size of an intersection, which increases capacity and may therefore 
increase auto use and emissions and discourage alternative forms of transportation. Under SB 
743, the focus of transportation analysis will shift from driver delay to reduction of greenhouse 
gas emissions, creation of multimodal networks and promotion of a mix of land uses.  
 
SB 743 requires that the Office of Planning and Research (OPR) prepare revisions to the CEQA 
guidelines criteria for determining the significance of transportation impacts of projects within 
transit priority areas. OPR will submit the proposed changes to the Secretary of the Natural 
Resources Agency to certify and adopt. In August 2014 OPR released a report entitled “Updating 
Transportation Impacts Analysis in the CEQA Guidelines” for public comment. The report 
contained a new proposed Section 15064.3 to the CEQA Guidelines as well as proposed 
amendments to Appendix F (Energy Conservation) and Appendix G (Initial Study Checklist) of 
the CEQA Guidelines. The comment period closed November 21, 2014 and OPR reviewed and 
considered comments to determine if revisions are needed. OPR conducted many months of 
intensive engagement with the public, public agencies, environmental organizations, 
development advocates, industry experts, and many others, regarding the analysis of 
transportation impacts. On January 20, 2016 OPR released a Notice of Availability for the 
Revised Proposal on updates to the CEQA Guidelines on Evaluating Transportation Impacts in 
CEQA. The comment period ends on February 29, 2016.   
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Mobility Element Roadways 
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Appendix D 

Intersection Level of Service Output 
 

   



 



DESCRIPTIONS OF LEVELS OF SERVICE

The concept of level of service is defined as a qualitative measure describing operational conditions 
within a traffic stream, and their perception by motorists and/or passengers. A level of service definition 
generally describes these conditions in terms of such factors as speed and travel time, freedom to 
maneuver, traffic interruptions, comfort and convenience, and safety. Six levels of service are defined for 
each type of facility for which analysis procedures are available. They are given letter designations, from 
A to F, with level of service A representing the best operating conditions and level of service F the worst. 

Level of Service Definitions

In general, the various levels of service are defined as follows for uninterrupted flow facilities: 

$ Level of service A represents free flow. Individual users are virtually unaffected by the presence of 
others in the traffic stream. Freedom to select desired speeds and to maneuver within the traffic 
stream is extremely high. The general level of comfort and convenience provided to the motorist, 
passenger, or pedestrian is excellent. 

$ Level of service B is in the range of stable flow, but the presence of other users in the traffic stream 
begins to be noticeable. Freedom to select desired speeds is relatively unaffected, but there is a slight 
decline in the freedom to maneuver within the traffic stream from LOS A. The level of comfort and 
convenience provided is somewhat less than at LOS A, because the presence of others in the traffic 
stream begins to affect individual behavior. 

$ Level of service C is in the range of stable flow, but marks the beginning of the range of flow in 
which the operation of individual users becomes significantly affected by interactions with others in 
the traffic stream. The selection of speed is now affected by the presence of others, and maneuvering 
within the traffic stream requires substantial vigilance on the part of the user. The general level of 
comfort and convenience declines noticeably at this level. 

$ Level of Service D represents high-density, but stable, flow. Speed and freedom to maneuver are 
severely restricted, and the driver or pedestrian experiences a generally poor level of comfort and 
convenience. Small increases in traffic flow will generally cause operational problems at this level. 

$ Level of service E represents operating conditions at or near the capacity level. All speeds are 
reduced to a low, but relatively uniform value. Freedom to maneuver within the traffic stream is 
extremely difficult, and it is generally accomplished by forcing a vehicle or pedestrian to “give way” 
to accommodate such maneuvers. Comfort and convenience levels are extremely poor, and driver or 
pedestrian frustration is generally high. Operations at this level are usually unstable, because small 
increases in flow or minor perturbations within the traffic stream will cause breakdowns. 

$ Level of service F is used to define forced or breakdown flow. This condition exists wherever the 
amount of traffic approaching a point exceeds the amount which can traverse the point. Queues form 
behind such locations. Operations within the queue are characterized by stop-and-go waves, and they 
are extremely unstable. Vehicles may progress at reasonable speeds for several hundred feet or more, 
then be required to stop in a cyclic fashion. Level of service F is used to describe the operating 
conditions within the queue, as well as the point of the breakdown. It should be noted, however, that 
in many cases operating conditions of vehicles or pedestrians discharged from the queue may be 
quite good. Nevertheless, it is the point at which arrival flow exceeds discharge flow which causes 
the queue to form, and level of service F is an appropriate designation for such points. 



 



Scenario One 

  



 













































 



Scenario Two 

  



 









































 



Scenario Three 

  



 









































 



Scenario Four 

  



 









































 



Scenario Five 

 

  



 









































 



Scenario Six 

 



 









































 



Mitigated LOS 
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