- - \§v ......... ., 4 ‘
£\ Aoh
- - P * ¢ l,‘
; * g Lol

-----------------------------

------------------------------

To: Ron Ruthven, AICP §o: 145396 jaZ
Town of Westlake, Texas 'I%;"'-.(’CENS‘-?'E,&“"J;
_ WSS O
From:  Briallen Rees, PE, PTOE M

Date:  October 23, 2023 M

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.
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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 VVolume
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 VVolume

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 VVolume

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
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Figure 3: Peak Hour Volume Warrant Summary

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 VVolume

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.
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The Pedestrian VVolume 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 TXxDOT 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

Z0 00 - 00 00 00 ¥'0 - 00 ¥'0 00 00 - 00 00 00 T0 00 00 T0 00 S{oN1L PaIeINOY %
€ 0 0 0 0 0 z 0 0 z 0 0 0 0 0 0 T 0 0 T 0 S§oNIL parenomy
8T 8'C - 9'G 00 00 2C - 19 8T [ 9'G - 'L 00 L€ T 00 TZ ZT 00 SWnIpsiN %
1€ 2 0 2 0 0 43 0 T 6 z € 0 z 0 T 43 0 T 1T 0 swnipaiy
186 L6 - v'v6 000T 0°00T 7’6 - €€6 8'L6 926 776 - €26 000T €96 1'86 0°00T 6.6 1'86 000T SIBI %
STLT T 0 19 € 1L 125 0 vT 88y [ 15 0 vZ T 9z 966 €T Ly €06 B3 syb
- €8 00 v Z0 v 6°0€ 00 60 5’82 ST TE 00 ST T0 ST L'1S 10 1T €25 67 % [e10L
- - 00 067 T2 0'6Y - 00 8T 226 0§ - 00 T8y 6T 0°0S - €T 8y 106 €€ % yoeoiddy
67T ST 0 1L € 1L s 0 a1 661 12 S 0 9z T 1z 600T €T 8y ST6 B3 [e101 puels
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Nd 00:9
laag L€ 0 €T T [ 8€T 0 L 92z S 8T 0 6 0 6 TST S 9T 6TT 1T [el01 AlinoH
86 8T 0 9 0 zT [ 0 T €z T S 0 € 0 z 0S € S 1€ S Wd S¥'S
96 L 0 € T € as 0 T S 0 z 0 0 0 z 73 0 2 [ € Nd 0€:S
6TT 9 0 € 0 € 19 0 z €9 z L 0 € 0 v 6 0 S z€ z Nd ST'S
€T 9 0 T 0 S 16 0 € 98 z v 0 € 0 T (3 z z Y4 T Nd 00:S
vze ze 0 ST T 9T 89T 0 T 85T 6 [ 0 9 0 9 ZTT z 6T 98 S [e101 AjinoH
69 2 0 € 0 T 9 0 0 Se T v 0 z 0 z [ 0 € 0z 2 Wd SF'v
[ L 0 2 0 € o€ 0 T 23 € z 0 T 0 T 62 T L 6T z Nd 0E:%
06 1T 0 € 0 8 22 0 0 122 T € 0 z 0 T e T 2 62 0 Nd ST
16 0T 0 S T 2 S 0 0 0S 2 € 0 T 0 z vZ 0 S 8T T Nd 007
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 [e101 AjinoH
- - - - - - - - - - - - - - - - - - - - - o HVIUD s
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 AV 00:6
195 or 0 €z T 9T €8 0 S 1. L €T 0 8 T 2 22 v 9 €0V zT [e101 AjinoH
T0T 8 0 z T S 8T 0 T 9T T € 0 z T 0 ZL T 0 19 2 AV S8
veT 6 0 L 0 z vT 0 0 vT 0 € 0 € 0 0 86 0 € 26 € AV 0£:8
vST 6 0 9 0 € €z 0 z 0z T v 0 z 0 z 8TT z T vTT T ANV ST:8
28T vT 0 8 0 9 8z 0 z 12 S € 0 T 0 z L€T T z 0€T 2 AV 00:8
oz 9¢ 0 0z 0 9T 2S 0 z (a2 9 1T 0 € 0 8 T2E z L 10€ S [el01 AlinoH
T.T vT 0 L 0 L 44 0 0 8T 2 € 0 T 0 z ZeT 0 € 9z1 € NV GFiL
ITT 6 0 9 0 € 9T 0 T €T z z 0 0 0 z 06 T 0 68 0 NV 0€:L
19 6 0 S 0 2 8 0 T L 0 € 0 z 0 T Ly T T € z AV GT:L
a9 2 0 z 0 z 9 0 0 9 0 € 0 0 0 € 2S 0 € 61 0 NV 00:L
feloL | [ejoL ddy  uwini-n wbry niyL o feloL 'ddy  wni-n by niyL ya feloL 'ddy  wni-n wbry niyL o feloL 'ddy  wnL-n ey niyL ya owiL veis
punogiseg punoquuoN punogissp\ punoquinos ’
4L VAVNYED aA1g YNVI0S ¥a S3140D an1g YNV10S
rleQ JUSWAAON Buluing
T :0N abed woo xjuwelb@aseyd g968'592° /18

€20¢/TT/0T -9¥eq Heis

:9p0D 8lS

AAT8 VNVYT0S @ ¥a S31J0D :dWeN unod

£T09. SelelS panun ‘sexal ‘uojbullly

aueT SIBN0T ‘M 0ZTT

OUl X1N dijel] NVHO



Z ‘0N abed

€¢0¢/TT/0T 81eq Mels

'8poD aNS

dAT9 YNVY10S ® ¥d S31HO0D BweN unod

10|d Breq uswaAo Buluing

[sTan1a vNv10S

el ul no

aST s €T0T
€ 4 T
8¢ T 9T

€esT 12S 966

667
4
6

88y
1

+

tmgﬁog

CORTES DR [E]

Out

Total

101

105

SYoNIL pare|nomy
swnipay

TL

L9

In
51

54

26

27

sybr

Nd ST:9 £202/TT/0T
v buipu3

9L

€L

no

50

51

WV 00:L €202/TT/0T

TL

TL

SVT

T
ul

24

26

¢ 1 s

¥14 + P

Tee

1444

el

[M] 18L vavNveo

+ o

n hl 1 o
€T €e ST6 8y
0 0 T 0
0 0 T T
€T €€ €06 Ly

8197 600T 609
€ T 4
€C T T
26ST 966 965
el ul no

[N] aA1g vNv10S

wod xuwelb @aseyd 8968°'592°L T8
€709/ SalelS paiun ‘sexal ‘uoibully

aueT SIBN0T ‘M 0ZTT
“OuUl X1N dijell ANVHO




00 00 - 00 - 00 00 - 00 00 00 00 - 00 - 00 00 00 00 00 00 SYON1L PaIeINOY %
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 SONIL parenomy
%2 00 - 00 - 00 08 - 052 z8 00 'L - €vT - 00 T 00 00 €T 00 SWNIpsiN %
vT 0 0 0 0 0 L 0 T 9 0 T 0 T 0 0 9 0 0 9 0 swnipai
8.6 0°00T - 0°00T - 0°00T 026 - 0'SL 816 000T €26 - 1°58 - 0°00T 8'86 0°00T 000T 1'86 000T Sbr %
119 9 0 12 0 8T 08 0 € 19 0T [ 0 9 0 9 6.1 € 6 95 1T swbr
1980 1280 0000 G/8°0 0000 €790 1110 0000 0050 6980 0050 €180 0000 €850 0000 0S.°0 588°0 GLE0 0SL°0 888°0 889°0 4Hd
- €L 00 v 00 6 8'€T 00 90 91T 9T T2 00 TT 00 0T 69 S0 v'T ZEL LT % [e10L
- - 00 609 00 T'6 - 00 9v 6'€8 STT - 00 8'€S 00 (214 - 90 67 €'G6 €Z % yoeoiddy
T€9 9 0 8¢ 0 8T 18 0 2 €L 0T €T 0 L 0 9 a8y € 6 29v 1T [eloL
veT 6 0 L 0 z vT 0 0 vT 0 € 0 € 0 0 86 0 € 26 € AV 0£:8
vST 6 0 9 0 € €z 0 z 0z T v 0 z 0 z 8TT z T vTT T AV ST:8
28T 7T 0 8 0 9 8z 0 z T2 S € 0 T 0 z L€T T z 0€T 2 AV 00:8
1T vT 0 L 0 L 72 0 0 8T [2 € 0 T 0 z zeT 0 € 9zT € NV G2
feloL | [ejoL ddy  uwini-n wbry niyL o feloL 'ddy  wni-n by niyL ya feloL 'ddy  wni-n wbry niyL o feloL 'ddy  wnL-n ey niyL ya owiL veis
punoqises punoqyuoN punogise\ punoqyinos :
4L VAVNYED aA1g YNVI0S ¥a S3140D an1g YNV10S
(WV S7:2) ereq INOH Yead 1uswaAo buluing
€ :0N abed woo xjuwelb@aseyd g968'592° /18

€20¢/TT/0T -9¥eq Heis

:9p0D 8lS

AAT8 VNVYT0S @ ¥a S31J0D :dWeN unod

£T09. SelelS panun ‘sexal ‘uojbullly

aueT SIBN0T ‘M 0ZTT
“OuUl X1N dijell ANVHO



4 ‘0N abed

€¢0¢/TT/0T 81eq Mels

'8poD aNS

dAT9 YNVY10S ® ¥d S31HO0D BweN unod

(WV Si7:2) 10|d BleQ INOH Mead 1uswaAo Buluing

[sTan1a vNv10S

el ul no

€89 .8 96¥
0 0 0
€T L 9

0.8 08 061

x| m| ol <

€L
0
9
L9
1
+

CORTES DR [E]

Total

26

0
28

In
12

0
13

Out

14

0
15

d

SYONIL parenomy
swnipay
sybr

NV S8 £202/TT/0T
v buipu3
NV S:L €202/TT/0T

ejeq InoH ead

¢ ¥ hir

¥14 + P

8¢

8¢

6T

6T
no

8T

8T

o

o
ul

<9

S9
el

[M] 18L vavNveo

*

vl
n
€
[
0
€

- —
Il ol e gl =~
o|lo|lo|lo|x 1

(Il[

989 S8y T0T
0 0 0
€T 9 L

€L5 (A4 6

el ul no

[N] aA1g vNv10S

wod xuwelb @aseyd 8968°'592°L T8
€709/ SalelS paiun ‘sexal ‘uoibully

aueT SIBN0T ‘M 0ZTT
“OuUl X1N dijell ANVHO




00 00 - 00 00 00 00 - 00 00 00 00 - 00 - 00 00 00 00 00 00 SYON1L PaIeINOY %
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 SONIL parenomy
00 00 - 00 00 00 00 - 00 00 00 00 - 00 - 00 00 00 00 00 00 SWNIpsiN %
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 swnipai
000T 000T - 0°00T 0°00T 0°00T 000T - 000T 0°00T 000T 0°00T - 0°00T - 0°00T 000T 0°00T 000T 0°00T 000T Sbr %
laas L€ 0 €T T €Z 8€T 0 L 9zz S 8T 0 6 0 6 ST S 9T 6TT 1T swbr
1780 v15°0 0000 7S50 0520 6.0 759°0 0000 €85°0 1590 529°0 €790 0000 0S.°0 0000 €950 SSL°0 LTr'0 008°0 7080 0S50 4Hd
- €8 00 6 z0 zs 9°€S 00 9T 605 TT v 00 0C 00 0C 0v€ TT 9°€ 8'9Z Sz % [e10L
- - 00 ) 1T 229 - 00 6¢C 0'56 TZ - 00 005 00 005 - €€ 90T 8'8L €L % yoeoiddy
laas L€ 0 €T T €2z 8€T 0 L 9ze S 8T 0 6 0 6 TST S 9T 6TT 1T [eloL
86 8T 0 9 0 ZT oz 0 T €z T S 0 € 0 z 0S € S 1€ S Nd S¥'S
96 L 0 € T € as 0 T S 0 z 0 0 0 z 73 0 2 [ € Nd 0€:S
6TT 9 0 € 0 € 19 0 z €9 z L 0 € 0 v 6 0 S z€ z Nd ST'S
€T 9 0 T 0 S 6 0 € 98 z 2 0 € 0 T 0 z z Gz T INd 00:S
feloL | [ejoL ddy  uwini-n wbry niyL o feloL 'ddy  wni-n by niyL ya feloL 'ddy  wni-n wbry niyL o feloL 'ddy  wnL-n ey niyL ya owiL veis
punoqises punoqyuoN punogise\ punoqyinos :
4L VAVNYED aA1g YNVI0S ¥a S3140D an1g YNV10S
(INd 00:9) B1eQ INOH Yead JUswaAo buluing
G :0N abed woo xjuwelb@aseyd g968'592° /18

€20¢/TT/0T -9¥eq Heis

:9p0D 8lS

AAT8 VNVYT0S @ ¥a S31J0D :dWeN unod

£T09. SelelS panun ‘sexal ‘uojbullly

aueT SIBN0T ‘M 0ZTT
“OuUl X1N dijell ANVHO



9 :0N abed

€¢0¢/TT/0T 81eq Mels

'8poD aNS

dAT9 YNVY10S ® ¥d S31HO0D BweN unod

(INd 00:9) 10|d B1eq INOH Mead 1uswaAo Buluing

[sTan1a vNv10S

el ul no

6.E 8€¢ wt
0 0 0
0 0 0

6L€ 8€C ™l

H|~|IJ

x|~ o|o|~
| v| o] of 1

92¢
0
0

9ze
1
+

CORTES DR [E]

Total

37

0
37

In
18

0
18

Out

19

0
19

d

€T

€T

12

TC
no

€C

€C

A

LE
ul

89

85
el

[M] 18L vavNveo

H_ SoniL parenoy’
swnipay
g sybr
Nd 00:9 £202/TT/0T +
v buipu3
INd 00:S £202/TT/0T
- <
3 elRQ INOH Mead Ny
n 1 1 ]
S T 61T 9T
0 0 0 0
0 0 0 0
S T 61T 9T

viv 18T €92
0 0 0
] 0 0

viv TST €92

el ul no

[N] aA1g vNv10S

wod xuwelb @aseyd 8968°'592°L T8
€709/ SalelS paiun ‘sexal ‘uoibully

aueT SIBN0T ‘M 0ZTT
“OuUl X1N dijell ANVHO




Texas
Department
of Transportation

2011 TMUTCD Warrants

Traffic Survey — Count Analysis
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*Note: 150 vph applies as the lower threshold volume for a minor-street
approach with two or more lanes and 100 vph applies as the lower
threshold volume for a minor-street approach with one lane.
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