


 

ACKNOWLEDGEMENTS: 
 

CITY OF MEDICAL LAKE 

Council Members 

 Mayor Terri Cooper 
 Heath Wilbur 
 Ted Olson 
 Don Kennedy 
 Tony Harbolt 
 Lance Speirs 
 Lorin Ray-Abbott 
 Chad Pritchard 

City Administrator 

 Sonny Weathers  

City Planner 

 Elisa Rodriguez 

PREPARED BY, CONSULTANTS 
 CivTech 
 Ardurra 



















































Stanley St 







































Table 5.1. FHWA Sidewalk Needs by Roadway Type 







Exhibit 5.2. FHWA Safe Facilities Results 





Exhibit 5.4. FHWA Facility Selection Matrix 
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Exhibit 5.8. Medical Lake School District (Green) 
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Glossary of Terms  

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

This section of the Technical Appendix provides a glossary of terms. 

 Access point  An intersection, driveway, or opening on a roadway that provides access to a land use or 
facility. 

 All-way stop-controlled  An intersection with stop signs located on all approaches.  

 Arterial  (General Definition) A signalized street that primarily serves through traffic and secondarily provides 
access to abutting properties. 

 Average daily traffic (ADT)  The average 24-hour traffic volume at a given location on a roadway.  

 Capacity  The number of vehicles or persons that can be accommodated on a roadway, roadway section, 
or at an intersection over a specified period. Capacity is also a term used to define limits for transit, 
pedestrian, and bicycle facilities. Concept typically expressed as vehicles per hour, vehicles per day, or 
persons per hour or per day.  

 Collector street  (General Definition) A surface street providing land access and traffic circulation within 
residential, commercial, and industrial areas.  

 Cycle  A complete sequence of cycle indicators.  

 Cycle length  The total time for a signal to complete one cycle. 

 Delay  The additional travel time experienced by a driver, passenger, or pedestrian. 

 Demand  The number of users desiring service on a highway system or street over a specified time. Concept 
typically expressed as vehicles per hour, vehicles per day, or persons per hour or per day.  

 Departing sight distance  The length of road required for a vehicle to turn from a stopped position at an 
intersection (or driveway) and accelerate to travel speed.  

 Design Hour  The peak hour of traffic volumes/conditions; typically used in traffic studies, design analyses, 
and design. Typically recognized as the 85th percentile hours and often one of the peak/commute hours. 

 Downstream  The direction of traffic flow. 

 Functional class  A transportation facility defined by the traffic service it provides. 

 Growth factor  A percentage increase applied to current traffic demands or counts to estimate future 
demands/volumes. 

 Intersection Control Analysis  An intersection control analysis (ICA) is a traffic/transportation study used to 
recommend geometric and traffic control improvements for an intersection or intersections. 

 Level of Service  The standard used to evaluate traffic operating conditions of the transportation system. This 
is a qualitative assessment of the quantitative effect of factors such as speed, volume of traffic, geometric 



 
 

features, traffic interruptions, delays, and freedom to maneuver. Operating conditions are categorized as LOS 
A through LOS F.  LOS A generally represents the most favorable driving conditions and LOS F represents 
the least favorable conditions. 

 Mainline  The primary through roadway as distinct from ramps, auxiliary lanes, and collector-distributor roads. 

 Major Street  The street not controlled by stop signs at a two-way stop-controlled intersection. 

 Minor arterial  (General Definition) A functional category of a street allowing trips of moderate length within a 
small geographical area.  

 Operational analysis  A use of capacity analysis to determine the level of service on an existing or projected 
facility, with known projected traffic, roadway, and control conditions. 

 Peak Generator Hour  The single hour (or hours) in a day during which trip generation for a development or 
land use is highest.  

 Peak hour  A single hour (or hours) in a day during which the maximum traffic volume occurs on a given 
facility (roadway, intersection, etc.). Typically, the peak hour is known as the rush  hour that occurs during 
the AM or PM work commutes of the typical weekday. The absolute peak hour of the day can also be 
referred to as the design hour. 

 Peak Generator Hour  The peak hourly volume generated by a particular development or land use. In the 
context of traffic reports, the generator hour can occur in the morning and afternoon, described as AM and 
PM peak generator hours, respectively. 

 Peak hour factor  The hourly volume during the maximum-volume hour of the day divided by the peak 15-
minute flow rate within the peak hour; a measure of traffic demand fluctuation within the peak hour. 

 Principal Arterial - (General Definition) A major surface street with relatively long trips between major points, 
and with through-trips entering, leaving, and passing through the urban area. 

 Queue  A line of vehicles, bicycles, or persons waiting to be served by the system in which the flow rate from 
the front of the queue determines the average speed within the queue. Slower moving vehicles or people 
joining the rear of the queue are usually considered a part of the queue. 

 Roadside obstruction  An object or barrier along a roadside or median that affects traffic flow, whether 
continuous (e.g., a retaining wall) or not continuous (e.g., light supports or a bridge abutment). 

 Road characteristic  A geometric characteristic of a street or highway, including the type of facility, number 
and width of lanes, shoulder widths and lateral clearances, design speed, and horizontal and vertical 
alignment.  



 
 

 Roundabout  An unsignalized intersection with a circulatory roadway around a central island with all entering 
vehicles yielding to the circulating traffic. 

 Shoulder  A portion of the roadway contiguous with the traveled way for accommodation of stopped 
vehicles, emergency use, and lateral support of the subbase, base, and surface courses.  

 Stopping sight distance  The length of road needed for a moving vehicle to come to a complete stop prior 
to an obstruction sighted on the road.  

 Traffic conditions  A characteristic of traffic flow, including distribution of vehicle types in the traffic stream, 
directional distribution of traffic, lane use distribution of traffic, and type of driver population on a given 
facility. 

 Travel speed  The average speed, in miles per hour, of traffic computed as the length of the roadway 
segment divided by the average travel time of the vehicles traversing the segment.  

 Travel time  The average time spent by vehicles traversing a highway segment, including control delay, in 
seconds per vehicle or minutes per vehicle.  

 Trip Distribution and Assignment  The predicted travel patterns of vehicle trips as they approach and depart 
a land use. Distribution refers to the travel pattern, usually defined in percentages or fractions, and assignment 
refers to vehicle trip ends. 

 Traffic forecast  The predicted traffic volume of the analysis horizon year or period. Most typically predicted 
for the weekday, AM peak hour, PM peak hour, or AM or PM peak generator hours of the typical weekday.  

 Traffic impact analysis  A traffic impact analysis (TIA) is an engineering and planning study that forecasts the 
potential traffic and transportation impacts of a proposed development on an area, neighborhood, or 
community. Reports can also be referred to as a traffic impact study (TIS).  

 Trip generation  The number of vehicle trips generated by a development or land use. Most typically 
predicted for the weekday, AM peak hour, PM peak hour, or AM or PM peak generator hours of the typical 
weekday. 

 Two-way left-turn lane  A lane in the median area that extends continuously along a street or highway and is 
marked to provide a deceleration and storage area, out of the through-traffic stream, for vehicles traveling in 
either direction to use in marking left turns at intersections and driveways.  

 Two-way stop-controlled  The type of traffic control at an intersection where drivers on the minor street or 
drivers turning left from the major street wait for a gap in the major street traffic to complete a maneuver. 
Typically, the minor approaches are stop-controlled.  

 Unsignalized intersection  An intersection not controlled by traffic signals.  



 
 

 Upstream  The direction from which traffic is flowing. 

 Volume  The number of persons or vehicles passing a point on a lane, roadway, or other traffic-way during 
some time interval, often one hour, expressed in vehicles, bicycles, or persons per hour.  

 Volume-to-capacity ratio  The ratio of flow rate to capacity for a transportation facility. 

 Walkway  A facility provided for pedestrian movement and segregated from vehicle traffic by a curb or 
provided for on a separate right-of-way.



 
 

 

 

 

 

 

Appendix B:  

HCM Methodology 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

All intersections capacity conditions were analyzed using the methodologies presented in the latest (7th) edition of the Highway 
Capacity Manual (HCM) updated in 2022. The concept of level of service (LOS) uses qualitative measures that characterize 
operational conditions within the traffic stream. The individual levels of service are described by factors that include speed, travel 
time, freedom to maneuver, traffic interruptions, and comfort and convenience. Six levels of service are defined for each type 
of facility for which analysis procedures are available. They are given letter designations A through F, with LOS A representing the 
best operating conditions and LOS F the worst. Each level of service represents a range of operating conditions; a description of 
each LOS grade is provided as follows:  

LOS A represents uninterrupted travel operations. A roadway operating at LOS B may also be over-engineered, where 
resources could have been allocated to higher priority areas.  

LOS B represents reasonably free-flow travel operations, unaffected by the presence of other vehicles. A roadway operating 
at LOS A may be over-engineered, where resources could have been allocated to higher priority areas.  

LOS C represents stable travel operations and average speeds remain at or near free-
flow conditions. This is an ideal LOS, requiring drivers to be vigilant for safety and 
representing appropriate infrastructure investment. 

LOS D represents travel operations that are acceptable but are approaching instability. 
Speeds decrease and the roadway investment is serving an appropriate number of 
users. 

LOS E represents travel operations that are unacceptable to the city. Traffic is unstable 
and flow, speed, and maneuverability are limited. LOS E may be mitigated with 
improvements that include traffic control measures, signal timing adjustments, or 
capacity improvements.  

LOS F represents travel operations that are forced flow or breakdown conditions in queued traffic. Stop-and-go travel with 
long delays exists as vehicles shuffle through queues. Like LOS E, these conditions must be mitigated. 

Levels of service for intersections are defined within ranges of average control delay experienced per vehicle, the number of seconds 
a vehicle can expect to wait due to the presence of a traffic control device. Signalized LOS is the function of control delay experienced 
by all vehicles at the intersection, as is LOS for an all-way stop. However, LOS for an unsignalized one or two-way stop to another road 
is the function of control delay experienced within the worse, stopped approach or approach movement. Table 5 lists LOS criteria for 
signalized and unsignalized intersections (all or partial stops). 

The LOS (capacity) analysis was developed using Synchro software, version 12.0. Synchro 12.0 software calculates the LOS per HCM 7th 
edition methodology. The 7th edition HCM documents the signalized LOS calculation methodology which considers lane geometry, 

Table 5. Intersection LOS Criteria 
Level of 
Service 

Control Delay (sec/veh) 

Signalized Unsignalized 

A  10  10 

B > 10-20 > 10-15 

C > 20-35 > 15-25 

D > 35-55 > 25-35 

E > 55-80 > 35-50 

F > 80 (or v/c>1) > 50 (or v/c>1) 

Source: Exhibits 19-8, 20-2, 21-8, and 22-8,
Highway Capacity Manual, 7th Edition (2022) 



 
 

traffic volumes and cycle length/phasing to compute LOS. Synchro analysis worksheets report individual movement delay/LOS and 
overall delay/LOS for signalized intersections; unsignalized intersection worksheets report the worst-case delay/LOS and the average 
overall intersection delay. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

 

 

 

 

Appendix C:  

Summary Collision Data 





 
 

 

 

 

 

 

Appendix D:  

Summary LOS Worksheets 

 

 




























