
  Memorandum 

To: Ron Ruthven, AICP 

 Town of Westlake, Texas 

From: Briallen Rees, PE, PTOE 

Date: October 23, 2023 

Subject: Traffic Signal Warrant Analysis at Solana Boulevard and Cortes Drive in the Town of Westlake, 

Texas  

 

Dear Mr. Ruthven: 

The purpose of this traffic signal warrant analysis is to analyze the existing traffic volumes at the intersection of 

Solana Boulevard and Cortes Drive to determine is a traffic signal is warranted today. The intersection is one of 

the primary access points for the Westlake Entrada development and is currently unsignalized. A vicinity map in 

included in Figure 1. 

 
Figure 1: Vicinity Map 
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Traffic Signal Warrant Analysis 

A traffic signal warrant analysis (TSWA) was performed for the intersection of Solana Boulevard and Cortes 

Drive in the Town of Westlake, Texas for existing conditions. The intersection is one of the primary access points 

for the Westlake Entrada development and thus, is anticipated to experience high volumes of traffic upon 

completion of the development.  Traffic data was collected at this intersection on Wednesday, October 11, 2023 

during the AM and PM peak hours, traffic data sheets are included as an Attachment. In order to perform a full 

TSWA, 24-hour counts are needed; in order to calculate the remaining traffic data, ITE time of day traffic 

distribution percentages were used. 

This traffic signal warrant was conducted based on the Texas Manual on Uniform Traffic Control Devices 

(TMUTCD).  The TMUTCD provides the necessary requirements to warrant a traffic signal control. The TSWA 

worksheet including analysis of each of the warrants is included as an Attachment. 

The investigation of the need for a traffic control signal shall include an analysis of factors related to the existing 

operation and safety at the study location and the potential to improve these conditions, and the applicable factors 

contained in the following traffic signal warrants: 

 Warrant 1, Eight-Hour Vehicular Volume 

 Warrant 2, Four-Hour Vehicular Volume 

 Warrant 3, Peak Hour 

 Warrant 4, Pedestrian Volume 

 Warrant 5, School Crossing 

 Warrant 6, Coordinated Signal System 

 Warrant 7, Crash Experience 

 Warrant 8, Roadway Network 

 Warrant 9, Intersection Near a Grade Crossing 

The satisfaction of a traffic signal warrant or warrants shall not in itself require the installation of a traffic control 

signal.  

A traffic control signal should not be installed unless an engineering study indicates that installing a traffic control 

signal will improve the overall safety and/or operation of the intersection.  A traffic control signal should not be 

installed if it will seriously disrupt progressive traffic flow. 

The study should consider the effects of the right turn vehicles from the minor street approaches.  Engineering 

judgment should be used to determine what, if any, portion of the right turn traffic is subtracted from the minor 

street count when evaluating the signal warrants.  The following paragraphs provide a brief description of each of 

the signal warrants in the TMUTCD. 

Warrant 1, Eight-Hour Vehicular Volume 

The Minimum Vehicular Volume, Condition A, is intended for application at locations where a large volume of 

intersecting traffic is the principal reason to consider installing a traffic control signal. 

The Interruption of Continuous Traffic, Condition B, is intended for application at locations where Condition A 

is not satisfied and where the traffic volume on a major street is so heavy that traffic on a minor intersecting street 

suffers excessive delay or conflict in entering or crossing the major street. 

The results of the eight-hour vehicular volume warrant indicate that only about 45% of the volume is currently 

present to meet this warrant. The requirement is 420 vehicles on the main road (Solana Boulevard) during the 

eighth highest hour, and currently there are only 274 vehicles; on the minor road, 105 vehicles should be present 

during the eighth highest hour and currently there are only 28 vehicles. Warrant 1 is not satisfied. 
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Warrant 2, Four-Hour Vehicular Volume 

The Four-Hour Vehicular Volume 

signal warrant conditions are intended 

to be applied where the volume of 

intersecting traffic is the principal 

reason to consider installing a traffic 

control signal.  

The results of the four-hour vehicular 

volume warrant indicate that the minor 

street volumes (Cortes Drive) is too 

low to meet the warrant requirements. 

Graphs are provided in the TMUTCD 

depicting the relationship between the 

major and minor road, see Figure 2. As 

shown in the graph, the volumes on 

both the major and minor road 

approaches are too low and therefore 

warrant 2 is not satisfied. 

Warrant 3, Peak Hour 

The Peak Hour signal warrant is 

intended for use at a location where 

traffic conditions are such that for a 

minimum of 1 hour of an average day, 

the minor-street traffic suffers undue 

delay when entering or crossing the 

major street. 

This signal warrant shall be applied 

only in unusual cases, such as office 

complexes, manufacturing plants, 

industrial complexes, or high-

occupancy vehicle facilities that attract 

or discharge large numbers of vehicles 

over a short time. 

Since the anticipated land use of the 

Westlake Entrada development does 

not fall under one of the categories 

listed, warrant 3 is not applicable and therefore not satisfied. Even if the land uses for Entrada were aligned with 

the lane uses listed in the TMUTCD, the traffic volumes would not satisfy the peak hour warrant. Another graph 

is provided in the manual depicting the relationship between major and minor road traffic, see Figure 3. 

Warrant 4, Pedestrian Volume 

The Pedestrian Volume signal warrant is intended for application where the traffic volume on a major street is so 

heavy that pedestrians experience excessive delay in crossing the major street. 

Figure 2: Four-Hour Volume Warrant Summary 

Figure 3: Peak Hour Volume Warrant Summary 
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The Pedestrian Volume signal warrant shall not be applied at locations where the distance to the nearest traffic 

control signal or STOP sign controlling the street that pedestrians desire to cross is less than 300 feet unless the 

proposed traffic control signal will not restrict the progressive movement of traffic. 

Pedestrian traffic volumes at this intersection were low enough to be considered insignificant. Warrant 4 is not 

satisfied. 

Warrant 5, School Crossing 

The School Crossing signal warrant is intended for application where the fact that school children cross the major 

street is the principal reason to consider installing a traffic control signal. For the purposes of this warrant, the 

word “school children” includes elementary through high school students. 

Since no schools are present within the vicinity of the site, warrant 5 is not applicable and therefore not satisfied. 

Warrant 6, Coordinated Signal System 

Progressive movement in a coordinated signal system sometimes necessitates installing traffic control signals at 

intersections where they would not otherwise be needed in order to maintain proper platooning of vehicles. 

The Coordinated Signal System signal warrant should not be applied where the resultant spacing of traffic control 

signals would be less than 1,000 feet. 

The nearest traffic signal to the intersection of Solana Boulevard and Cortes Drive is the intersection of Davis 

Boulevard and Solana Boulevard, which is approximately 1,350 feet northwest of our intersection. Since the 

existing volume along Solana Boulevard is relatively low, there is likely no issue with vehicle plantooning. 

Warrant 6 is not satisfied. 

Warrant 7, Crash Experience  

The Crash Experience signal warrant conditions are intended for application where the severity and frequency of 

crashes are the principal reasons to consider installing a traffic control signal. 

BGE reviewed the TxDOT Crash Records Information System (CRIS) database for historic crash data at the 

intersection of Solana Boulevard and Cortes Drive. Records were searched from 2018 to 2023 and no crashes had 

been reported during this time period. It typically takes a few months for the database to be updated with recent 

crashes, so any new crashes occurring in the Summer or Fall of 2023 have likely not been put into the database. 

However, in order for warrant 7 to be considered or met, warrant 1 must first be satisfied; since warrant 1 is not 

yet satisfied, even if recent crashes occurred at the intersection, the warrant would not be satisfied. 

Warrant 8, Roadway Network 

Installing a traffic control signal at some intersections might be justified to encourage concentration and 

organization of traffic flow on a roadway network. The need for a traffic control signal shall be considered if an 

engineering study finds that the common intersection of two or more major routes meets specific traffic volume 

criteria stated in the warrant. 

In order for warrant 8 to be satisfied, the total approach volume on all approaches should be greater than 1,000 

vehicles for a single peak hour. The highest total approach volume that has been calculated for this intersection in 

existing conditions is 561 vehicles. Warrant 8 is not satisfied. 
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Warrant 9, Intersection Near a Grade Crossing 

The Intersection Near a Grade Crossing signal warrant is intended for use at a location where none of the 

conditions described in the other eight traffic signal warrants are met, but the proximity to the intersection of a 

grade crossing on an intersection approach controlled by a STOP or YIELD sign is the principal reason to consider 

installing a traffic control signal. 

This signal warrant should be applied only after adequate consideration has been given to other alternatives or 

after a trial of an alternative has failed to alleviate the safety concerns associated with the grade crossing. 

The intersection of Solana Boulevard and Cortes Drive is not near a rail crossing. Warrant 9 is not satisfied.  

Conclusion 

The purpose of this traffic signal warrant analysis was to analyze existing traffic volumes and conditions at the 

intersection of Solana Boulevard and Cortes Drive to determine if a traffic signal is warranted today. The traffic 

warrant methodology presented in the Texas Manual on Uniform Traffic Control Devices (TMUTCD) was used 

to determine the need for a traffic signal. The results of the warrant analysis determined that none of the nine 

signal warrants presented in the TMUTCD were satisfied under existing conditions. A traffic signal is not 

warranted or recommended at this time. 

Sincerely, 

 

 

 

Briallen Rees, PE, PTOE 

Project Manager 

brees@bgeinc.com 

(972) 528-8457 

mailto:brees@bgeinc.com
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Traffic Survey — Count Analysis

Form Revised 2/27/2012 2011 TMUTCD Warrants

County: District:

City: Population: Survey Date:

  Section

Major

Minor

Eight Highest Hours: Include the same 8 hours for the Major and Minor St. volumes.

Time   Comments:

Ends Veh. Total

9:00 AM 508

6:00 PM 389

8:00 AM 373

12 NOON 368

11:00 AM 319

10:00 AM 285

4:00 PM 280

5:00 PM 274

Warrant 1. Eight Hour Vehicular Volume

        Yes     No      Meets 70%
c
 (and major-street speed exceeds 40 mph or population less than 10,000) or  100%

a

(regardless of speed) of Condition A.
– or –

        Yes     No      Meets 70%
c
 (and major-street speed exceeds 40 mph or population less than 10,000) or  100%

a

(regardless of speed) of Condition B.
– or –

        Yes     No      Meets 80%
b
 of Conditions A and B.

– or –

        Yes     No      Meets 56%
d
 of Conditions A and B (and major-street speed exceeds 40 mph or population less

than 10,000).

Condition A - Minimum Vehicle Volume

 Major Existing

Street 100%
a

80%
b

70%
c

56%
d

100%
a

56%
d

18.7%

1 500 400 350 280 150 84

2 or more 600 480 420 336 150 84 28

2 or more 600 480 420 336 200 112

1 500 400 350 280 200 112

Condition B - Interruption of Continuous Traffic

 Major Existing

Street 100%
a

80%
b

70%
c

56%
d

100%
a

56%
d

37.3%

1 750 600 525 420 75 42

2 or more 900 720 630 504 75 42 28

2 or more 900 720 630 504 100 56

1 750 600 525 420 100 56
a
Basic minimum hourly volume.

b
Used for combination of Conditions A and B after adequate trial of other remedial measures.

c
May be used when the major-street speed exceeds 40 mph or in a community with a population of less than 10,000.

d
May be used for combination of Conditions A and B after adequat trial of other remedial measures when major street exceeds

 40 mph or in an isolated community with a population of less than 10,000.

1 of 6

Ft Worth

60

60

80

53

53

160

80%
b

70

70%
c

Vehicles per hour on higher-volume

85% Speed

35 MPH

120

160

140

140

105

105120

Required

Vehicles per hour on higher-volume

Minor St approach (One Direction Only)

Required

Minor St approach (One Direction Only)

70%
c

1

274

70

80%
b

802 or more

2 or more

1

Ped. Total

Street

Street 30.4%

Number of Lanes

 Minor

 Minor

32

Vehicles per hour on Major St

29

2 or more

Solana Blvd

Cortes Dr

10/11/2023

Vehicles per hour on Major St

1

Number of Lanes

45.7%

(Total of Both Approaches)

1

Westlake 1,700

  ControlName

2 or more

Minor St. - Hi. Vol. App.

Veh. Total

40

37

28

30

Existing

274

Existing

32

36

Required

Major St. - Both App.

Ped. Total

Required

(Total of Both Approaches)



Traffic Survey — Count Analysis

Form Revised 2/27/2011)

Warrant 5. School Crossing

        Yes     No      Is the number of adequate gaps in traffic stream during the period when the children are using

the crossing less than the number of minutes in the same period? 

– and –

        Yes     No      Is there a minimum of 20 students during the highest crossing hour?

– and –

        Yes     No      Is the nearest signal located more than 300 feet away?

(This warrant may be applied, if the proposed signal is less than 300 feet and does not restrict

the progressive movement of traffic.)

Warrant 6. Coordinated Signal System

        Yes     No      On a one-way street or a street with traffic predominantly in one direction, are the adjacent

signals far enough apart that the necessary degree of vehicle platooning does not occur?

– or –

        Yes     No      On a two-way street, are the adjacent signals far enough appart that the necessary degree of 

vehicle platooning does not occur and would the proposed and adjacent traffic control signal

provide a progressive operation?

Warrant 7. Crash Experience

        Yes     No      Is one of the following conditions met?: 

♦ 80% of Condition A or Condition B in Warrant 1

♦ 56% of Condition A or B in Warrant 1 (major-street speed exceeding 40 mph or

population less than 10,000)

♦ 80 % or more of Warrant 4 met?

– and –

        Yes     No      Have there been 5 or more reportable crashes susceptible to correction by a traffic 

signal within  a 12 month period?

Warrant 8. Roadway Network 

        Yes     No      Is the total existing, or immediately projected, entering volume on all approaches greater 

than 1000  vehicles for each of any 5 hours of a Saturday and/or Sunday.

– or –

        Yes     No      Is the total existing, or immediately projected, entering volume greater than 1000 vehicles for 

the peak hour of a typical weekday, and do the 5 year projected traffic volumes meet one or 

more of Warrants 1, 2, and 3 during an average weekday?

 Check applicable characteristics of each route:

 Major  Minor

 Street  Street

It is part of street or highway system that serves as the principal roadway network for through 

traffic flow.

It includes rural or suburban highways outside, entering, or traversing a city.

It appears as a major route on an official plan such as a major street plan in an urban area 

traffic and transportation study.

Remarks:

5 of 6

N/A



Traffic Survey — Count Analysis

TxDOT Form Revised 2/27/2012)

Warrant 2. Four Hour Volumes

          Yes       No       Meets each of 4 Highest Hours (Warrant 2 — see Figure 1).

Figure 1.  Four-hour volume warrant.  (Warrant 2.)
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Traffic Survey — Count Analysis

TxDOT Form Revised 2/27/2012)

Warrant 3. Peak Hour 

          Yes     No  Are all of the following conditions true for any four consecutive 15 minute periods?

1. The total stopped time delay experienced by the traffic on one minor street approach (one 

direction only) controlled by a stop sign equals or exceeds 4 vehicle-hours for a one-lane 

approach and 5 vehicle-hours for a two-lane approach, and

2. The volume of the same minor street approach (one direction only) equals or exceeds 100 

vph for one moving lane of traffic or 150 vph for two moving lanes, and

3. The total entering volume serviced during the hour equals or exceeds 650 vph for 

intersections with three approaches or 800 vph for intersections with four (or more) 

approaches.

– or –

          Yes     No       Meets one High Hour (Warrant 3 — see Figure 2).

Figure 2.  Peak hour volume warrant.  (Warrant 3.)
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