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What is Level of Service (LOS)?

• A qualitative measure describing operational conditions within a 
traffic stream, and their perception by motorist and/or passengers

• Generally describes these conditions in terms of such factors as 
speed and travel time, freedom to maneuver, traffic interruptions, 
comfort and convenience, and safety



Level of Service Breakdown

A – free flow
B – reasonably free flow
C – stable flow 
D – approaching unstable flow
E – stable flow
F – forced or breakdown flow
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• The consistency or dependability in travel times, as measured from 
day-to-day and/or across different times of the day

• LOTTR =  
଼଴௧௛ ௉௘௥௖௘௡௧௜௟௘ ்௥௔௩௘௟ ்௜௠௘

ହ଴௧௛ ௉௘௥௖௘௡௧௜௟௘ ்௥௔௩௘௟ ௧௜௠௘

• Travel Times are gathered through the National Performance 
Management Research Data Set (NPMRDS) which is  a national 
dataset of vehicle probe base travel times and speeds 

• The consistency or dependability in travel times, as measured from 
day-to-day and/or across different times of the day

ScoreLOTTR

Good1.00

Good to Moderate1.15

Moderate1.3

Moderate to Poor1.4

Poor>=1.5
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Level of Travel Time Reliability Limitations

• LOTTR primarily measures travel time reliability. It reflects the 
congestion level to some extent. However, it may not entirely capture 
the varying levels of congestion;

• LOTTR values are calculated using different sample sizes in different 
locations, making comparisons between locations somewhat 
challenging;

• The numeric value is derived from NPMRDS 2024 data( from locations 
with an ADT>10,000 and TMC segment>0.1 mile to ensure greater 
accuracy); 



Data Needs

Roadway Inventory – 2023

• dbo_OUT_Mileage

Traffic Data – 2023

• K – density (vehicle/mile/lane)

• D – Directional Distributional Factor

• Peak Hour ADT

• Truck Percentage

Level of Travel Time Reliability (LOTTR) – 2023 

Efficiency and accuracy



Facility Determination

Facility types are determined using the 
Roadway Inventory

• Urban/Rural

• Access

• Number of Lanes

• Passing Lanes

• Median

• High Type

Number of LanesAccessRural Urban Area

4 or More1 (Full Control)2, 3, 4 (Population 
greater than 5,000)

FreewayUrban

AnyOther2, 3, 4 (Population 
greater than 5,000)

Arterial

N/AN/A2, 3, 4 (Population 
greater than 5,000)

Arterial - High Type1

4 or More1 (Full Control)1 (Rural)FreewayRural

4 or MoreOther1 (Rural)Multilane

N/AN/A1 (Rural)Arterial2

3 or FewerOther1 (Rural)Two-Lane

3 or FewerOther1 (Rural)Two-Lane Passing3

1Urban Arterial High Type was used on select roadways where engineering judgement suggested design features increased the per-
lane roadway capacity.
2Rural Arterial was used on rural highways that had interrupted flow characteristics (multiple traffic signals, etc.).
3Two-Lane Passing was used on rural two-lane highways with periodic passing opportunities.  This designation was used for the 
entire length between major destinations regardless of the presence of a passing lane at any specific location.



LOS Thresholds

Thresholds are based on Highway Capacity Manual (HCM 7) methodologies 



Acceptability Ratio & Validation

𝐴𝑐𝑐𝑒𝑝𝑡𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝑅𝑎𝑡𝑖𝑜 =  
𝐻𝑜𝑢𝑟𝑙𝑦 𝑉𝑜𝑙𝑢𝑚𝑒

𝑈𝑛𝑎𝑐𝑐𝑒𝑝𝑡𝑎𝑏𝑙𝑒 𝑇ℎ𝑟𝑒𝑠ℎ𝑜𝑙𝑑

For additional validation, peaking factors 
were reviewed using location specific data

• HPMS, planning studies, etc.
• Previous analysis’ notes and 

comments were considered

Efficiency, accuracy, & consistency



What are Macros?

Macros are recorded code that automates repetitive 
Excel tasks, turning hours of big data cleaning into 
one-click processing

Macros 
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DBO Out Mileage HPMS Report Final Results
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Oww! My hands hurt 
from all these 
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Capacity Project 
Identification

• Potential capacity improvements were scoped for 
locations with an acceptability ratio >= 1.0

• Current STIP projects and construction jobs were 
considered

• Planning studies, if available, were used to scope 
improvements

• LOTTR >= 1.5 were considered in addition to the 
acceptability ratio

LOTTRScoreTier

>=1.5>=1.20A

>=1.3>=1.10B

N/A>=1.05C

N/A>=1.00D (Opt. 1)

>=1.5N/AD (Opt. 2)



1. Insert examples of current job numbers

2. Recently completed capacity projects
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Questions?


