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Memorandum 
 
Date: May 21, 2008 
 
To: John M. Ward and Associates 
 
From: Gary Black 
 Leilani Valerio 
 
Subject: Traffic Study for the Proposed Laurel Way Joint Venture in Redwood City, CA 
 
 
Hexagon Transportation Consultants, Inc., has completed a traffic analysis for the Laurel Way Joint 
Venture. The proposed project consists of an 18-lot subdivision on Laurel Way in Redwood City, 
California. This study was conducted for the purpose of identifying the potential traffic impacts 
related to the proposed development. The impacts of the project were evaluated following accepted 
traffic engineering standards and methodologies and as set forth by the City of Redwood City. The 
study included an analysis of AM and PM peak-hour traffic conditions for one signalized intersection 
and three unsignalized intersections. The study intersections are listed below and shown on Figure 1.  
 
Study Intersections 

 
Farm Hill Boulevard and Jefferson Avenue (signalized) 
Highland Avenue and Jefferson Avenue (unsignalized) 
Highland Avenue and Laurel Way (unsignalized) 
Highland Avenue and Jefferson Avenue/Farm Hill Boulevard (unsignalized) 

 
Traffic conditions at the study intersections were analyzed for the weekday AM and PM peak-hours 
of traffic. The AM peak-hour of traffic is generally between 7:00 and 9:00 AM and the PM peak-
hour is typically between 4:00 and 6:00 PM. It is during these periods that the most congested traffic 
conditions occur. 
 
Traffic conditions were evaluated for the following scenarios:  
 

Scenario 1: Existing Conditions. New manual turning-movement counts were conducted at the 
study intersections. Traffic counts are contained in the Appendix. 

Scenario 2: Project Conditions. Projected peak-hour traffic volumes with the project (hereafter 
called project traffic volumes) were estimated by adding to existing traffic volumes the 
additional traffic generated by the project. Project conditions were evaluated to 
determine potential project impacts. 

Since the project would generate a small number of trips, a future growth scenario is not required. 
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Methodology 
 
This section presents the methods used to determine the traffic conditions for each scenario described 
above. It includes descriptions of the data requirements, the analysis methodologies, and the applicable 
level of service standards. 
 
Data Requirements 
 
The data required for the analysis were obtained from new traffic counts. The following data were 
collected from these sources: 
 
• existing traffic volumes 
• lane configurations 
• signal timing and phasing (for signalized intersections) 
 
Analysis Methodologies and Level of Service Standards 
 
Traffic conditions at the study intersection were evaluated using level of service (LOS). Level of Service 
is a qualitative description of operating conditions ranging from LOS A, or free-flow conditions with little 
or no delay, to LOS F, or jammed conditions with excessive delays. The various analysis methods are 
described below. 
 
Signalized Intersections  
 
The signalized study intersection is located in the City of Redwood City and is therefore subject to the 
City of Redwood City Level of Service standards. The City of Redwood City level of service 
methodology is the Highway Capacity Manual (HCM) method for signalized intersections. The HCM  
evaluates signalized intersection operations on the basis of average delay time for all vehicles at the 
intersection. The City of Redwood City level of service standard for signalized intersections is LOS D or 
better. The correlation between average delay and level of service is shown in Table 1. 
 
Unsignalized Intersections 
 
The unsignalized study intersections are located in the City of Redwood City and are therefore subject to 
the City of Redwood City Level of Service standards. The City of Redwood City level of service 
methodology is the Highway Capacity Manual (HCM) method for unsignalized intersections. The HCM 
evaluates unsignalized intersection operations on the basis of average delay time for all vehicles at the 
intersection. The City of Redwood City level of service standard for unsignalized intersections is LOS D 
or better. The correlation between average delay and level of service is shown in Table 2. 
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Table 1  
Signalized Intersection Level of Service Definitions Based on Control Delay 

Average
Control Delay

Level of Per Vehicle
Service Description (Sec.)

A Operations with very low delay occurring with favorable progression Up to 10.0
and/or short cycle lengths.

B Operations with low delay occurring with good progression and/or 10.1 to 20.0
short cycle lengths.

C Operations with average delays resulting from fair progression 20.1 to 35.0
and/or longer cycle lengths. Individual cycle failures begin to
appear.

D Operations with longer delays due to a combination of unfavorable 35.1 to 55.0
progression, long cycle lengths, or high V/C ratios. Many vehicles 
stop and individual cycle failures are noticeable.

E Operations with high delay values indicating poor progression, long 55.1 to 80.0
cycle lengths, and high V/C ratios. Individual cycle failures are
 frequent occurrences. This is considered to be the limit of
acceptable delay.

F Operation with delays unacceptable to most drivers occurring due Greater than 80.0
to oversaturation, poor progression, or very long cycle lengths.

Source: Transportation Research Board, 2000 Highway Capacity Manual , (Washington, D.C., 2000).  
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Table 2  
Unsignalized Intersection Level of Service Definitions Based on Control Delay 

Average
Control Delay

Level of Per Vehicle
Service Description (Sec.)

A Operations with very low delay occurring with favorable progression. Up to 10.0

B Operations with low delay occurring with good progression. 10.1 to 15.0

C Operations with average delays resulting from fair progression. 15.1 to 25.0

D Operations with longer delays due to a combination of unfavorable 25.1 to 35.0
progression or high V/C ratios.

E Operations with high delay values indicating poor progression 35.1 to 50.0
and high V/C ratios. This is considered to be the limit of
acceptable delay.

F Operation with delays unacceptable to most drivers occurring due Greater than 50.0
to oversaturation and poor progression.

Source: Transportation Research Board, 2000 Highway Capacity Manual .
 

 
 
Existing Conditions 
 
Existing peak-hour traffic volumes were obtained from new manual turning-movement counts at the 
study intersections. The existing peak-hour intersection volumes are shown on Figure 2. The traffic count 
data are included in the Appendix. 
 
Highland Avenue and Laurel Way currently has no traffic controls. For this analysis, an implied stop on 
Laurel Way was assumed. 
 
The results of the level of service analysis under existing conditions are summarized in Table 3. The 
results indicate that all of the study intersections currently operate at acceptable levels of service. The 
level of service calculation sheets are included in the Appendix. 
 
The existing site is served by a narrow dirt road that extends from Laurel Way. The dirt road accesses two 
homes that will remain. The two homes are not part of the project. 
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Table 3 
Existing Intersection Levels of Service 
 

Type of Peak Count Avg.
Intersection Control Hour Date Delaya LOSb

Farm Hill Boulevard/Jefferson Avenue and Jefferson Avenue signal AM 02/07/08 7.4 A
PM 02/07/08 5.5 A

Highland Avenue and Jefferson Avenue 2-way AM 02/07/08 9.4 A
stop PM 02/07/08 9.2 A

Highland Avenue and Laurel Way/Altamont Way 2-way AM 02/07/08 8.9 A
stop PM 02/07/08 8.9 A

Farm Hill Boulevard/Jefferson Avenue and Highland Avenue 2-way AM 02/07/08 23.8 C
stop PM 02/07/08 24.6 C

a  Average control delay (seconds per vehicle) including all movements for intersections controlled by a signal or four-way
      stop. At intersections under two-way stop control, average delay is reported for the worst controlled lane group.
b   Level of service (based on average delay).

 
 
 
Traffic Volumes On Residential Streets 
 
Unlike the quantitative volume-to-capacity ratio and LOS approach used to evaluate operational impacts 
on the road system, the evaluation of the neighborhood quality impacts of projected traffic increases is 
tenuous to quantify.  Residential street traffic flow characteristics do not necessarily lend themselves to 
typical traffic capacity analyses.  In essence, residential street traffic capacities relate more closely to 
residents concerns regarding noise, pedestrian safety and conflicts between through traffic and driveway 
access.  There has been little research conducted on this topic, and there is not a generally established 
guideline which considers these factors relative to traffic effects on residential streets. Although no 
national consensus exists, "local" streets have been generally characterized as carrying a maximum of 
2,000 to 3,000 daily vehicles. Streets carrying less than 1,000 daily vehicles would tend to be purely 
minor residential streets, serving the access needs of adjacent residences. Residential streets serving 
adjacent residences as well as providing linkages to several neighborhoods can normally be expected to 
carry 1,000 to 3,000 daily vehicles.  A street with an average daily volume of over 1,000 vehicles should 
be considered to be functioning as a residential collector street and residents concerns would be increased 
relative to driveway conflicts and pedestrian safety.  When volumes on local streets approach 3,000 daily 
vehicles, residents of homes fronting on those streets can be expected to perceive the street as being 
significantly impacted in terms of congestion, safety, pedestrian access and overall neighborhood quality. 
 
Although daily traffic volumes do not provide a clear indication of traffic operations, they can be an 
indicator of the overall traffic flow conditions, particularly on local streets. 
 

The existing daily traffic on each residential roadway segment is summarized in Table 4. 
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Table 4 
Existing Daily Traffic on Residential Roadway Segments 

Road Segment
Existing Daily 

Traffic
Highland Ave, at Laurel Wy 780
Laurel Wy, at Highland Ave 100
Altamont Wy, at Highland Ave 75

 
 
 
Project Conditions  
 
Project Trip Estimates 
 
The magnitude of traffic produced by a new development and the locations where that traffic would 
appear are estimated using a three-step process: (1) trip generation, (2) trip distribution, and (3) trip 
assignment. In determining project trip generation, the magnitude of traffic entering and exiting the site is 
estimated for the AM and PM peak-hours. As part of the project trip distribution, an estimate is made of 
the directions to and from which the project trips would travel. In the project trip assignment, the project 
trips are assigned to specific streets and intersections. These procedures are described further in the 
following sections. 
 
Trip Generation 
 
Through empirical research, data have been collected that correlate to common land uses their propensity 
for producing traffic. Thus, for the most common land uses there are standard trip generation rates that 
can be applied to help predict the future traffic increases that would result from a new development. 
 
The magnitude of traffic generated by the proposed project was estimated by applying to the size of the 
development the applicable trip generation rates. On the basis of the trip generation rates published in the 
Institute of Transportation Engineers (ITE) manual entitled Trip Generation, seventh edition, 2003, it is 
estimated that the project would generate 172 daily trips, with 13 trips occurring during the AM peak-
hour and 18 occurring during the PM peak-hour. The project trip generation estimates are presented in 
Table 5. 
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Table 5  
Trip Generation Table 

Land Use Rate /a/ Trips Rate /a/ In Out Total Rate /a/ In Out Total

Proposed Project
Residential Units /b/ 18 units 9.57 172 0.75 3 10 13 1.01 11 7 18

Notes:
/a/ Rates expressed in trips per dwelling unit.
/b/ Trip generation rates for single-family homes (ITE Land Use #210) used for the project. 

Source for rates: ITE Trip Generation, Seventh Edition.

Size

PM Peak HourAM Peak HourDaily 

 
 
 
Trip Distribution  
 
The trip distribution pattern for project-generated traffic was estimated based on traffic patterns on the 
surrounding roadway system and on the locations of complementary land uses. The project trip 
distribution pattern is shown graphically on Figure 3.  
 
 
Trip Assignment 
 
The peak-hour trips associated with the proposed project were added to the transportation network in 
accordance with the distribution pattern discussed above. Figure 3 shows the assignment of project traffic 
at the four study intersections.  
 
Project Traffic Volumes 
 
Project trips, as represented in the above project trip assignment, were added to existing traffic volumes to 
obtain project traffic volumes. Project traffic volumes are shown graphically on Figure 4.   
 
Highland Avenue and Laurel Way currently has no traffic controls. For this analysis, an implied stop 
on Laurel Way was assumed. 
 
The results of the level of service analysis under project conditions are summarized in Table 6.The 
results indicate that all of the study intersections would operate at acceptable levels of service. The 
level of service calculation sheets are included in the Appendix. 

The daily traffic on each roadway segment with the project is summarized in Table 7. 
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Table 6 
Project Intersection Levels of Service 

Existing
Type of Peak Avg. Avg.

Intersection Control Hour Delaya LOSb Delaya LOSb Crit.Delay Crit.V/C

Farm Hill Boulevard/Jefferson Avenue and Jefferson Avenue signal AM 7.4 A 7.5 A 0.1 0.003
PM 5.5 A 5.6 A 0.1 0.002

Highland Avenue and Jefferson Avenue 2-way AM 9.4 A 9.6 A n/a n/a
stop PM 9.2 A 9.3 A n/a n/a

Highland Avenue and Laurel Way/Altamont Way 2-way AM 8.9 A 8.9 A n/a n/a
stop PM 8.9 A 8.9 A n/a n/a

Farm Hill Boulevard/Jefferson Avenue and Highland Avenue 2-way AM 23.8 C 24.9 C n/a n/a
stop PM 24.6 C 25.3 D n/a n/a

a  Average control delay (seconds per vehicle) including all movements for intersections controlled by a signal or four-way
      stop. At intersections under two-way stop control, average delay is reported for the worst controlled lane group.
b   Level of service (based on average delay).

Project
Increases

 
 
Table 7 
Daily Traffic on Residential Roadway Segments With Project 

Road Segment
Daily Traffic 
With Project

Highland Ave, at Laurel Wy 840
Laurel Wy, at Highland Ave 250
Altamont Wy, at Highland Ave 85

 
 
 
Site Access and Parking 
 
The proposed project would be accessed via Laurel Way and Highland Avenue. Although access to and 
from Altamont Way is possible, it is assumed that very little, if any, project traffic would use that route. 
Laurel Way currently terminates where the proposed project will be built and narrows prior to the 
termination. According to the site plan (see attachment), the project will extend Laurel Way into a cul-de-
sac, which will provide a standard street termination. Laurel Way will be widened to private residential 
street width standards wherever possible given the constraint of trees and existing homes. This will allow 
access for trucks including fire trucks and emergency vehicles. There are several sections on Laurel Way 
where on-street parking will be available. These sections are located between parcels 18 and 19, 16 and 
17, and in front of parcels 5 and 7. 
 
Due to the roadway’s curvature and foliage, sight distance is limited at certain points along Highland 
Avenue, affecting access in/out of residential driveways and side streets. The width of Highland Avenue 
is limited, particularly immediately south of Laurel Way. At that point, Highland Avenue has a width of 
about 15 feet, extremely narrow for a two lane roadway. The visibility for vehicles exiting from Laurel 
Way onto Highland Avenue is somewhat limited, particularly to the south. 
 
The sight distance at the Laurel Way and Highland Avenue intersection was measured for safety. There is 
approximately 168 feet of sight distance north of Laurel Way and approximately 154 feet south of Laurel 
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Way. According to the Highway Design Manual the stopping sight distance is adequate based on a 25-
mph design speed. The intersection of Laurel Way and Highland Avenue should be free and clear of any 
obstructions to optimize sight distance. Any landscaping and signage should be located in such a way to 
ensure an unobstructed view for drivers. A stop sign should be added on Laurel Way at Highland Avenue. 
 
 
Conclusion 
 
The project would create a negligible increase in traffic on surrounding roads and intersections. The 
project would improve Laurel Way by providing additional width, where possible, and by providing a 
proper termination. Therefore, there would not be any traffic impacts related to the proposed 
development. Nevertheless, as a safety precaution, a stop sign should be added on Laurel Way at 
Highland Avenue. 
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