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1.0 INTRODUCTION

The intersection of Mile 22.5 North Road and Carmen Avila Road is located in
Precinct 4, Hidalgo County, Texas. Mile 22.5 North Road is two-lane local collector
roadway aligned in a general east-west direction across Hidalgo County. Carmen
Avila Road is also a local roadway traveling in a general north-south direction with
one lane in each direction and a continuous left turn lane. The west leg of Mile 22.5
North Road is actually a driveway that leads into the parking lot of Harwell Middle
School. The east leg of Mile 22.5 was recently constructed to connect Carmen
Avila Road to Cibolo Drive.

The Hidalgo County MPO Thoroughfare Map shows Carmen Avila Road as a New
Facility Principal Arterial with 120' ROW and Mile 22.5 North Road as an
Expansion Collector with 80' ROW.

L&G Engineering, as a representative of Hidalgo County, Precinct 4, has
contracted Ergonomic Transportation Solutions, Inc. (ETSI) to perform a traffic
signal warrant study at the intersection of Mile 22.5 North Road and Carmen Avila
Road. This study will evaluate the traffic demand at the intersection of Mile 22.5
North Road and Carmen Avila Road, based on current traffic conditions. The
purpose of this study is to determine if there will be substantial current traffic
demand is sufficient to warrant the installation of a traffic signal at the subject

intersection.
Exhibit 1.1 shows the general location of the study area.
1.1 SCOPE

The following tasks are covered in this study:
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1.2

Collect traffic volume counts at the study intersections for 12 hours during a
typical weekday.

Collect speed data along the study segment by car following method.
Conduct site investigations and record pertinent traffic data by visual
inspection.

Take photographs for each intersection approach.

Identify posted speed limits.

Identify presence of roadway illumination.

Record existing intersection control, if any.

Assess the existing geometry at the study intersection (where it exists) in
order to ensure proper sight distance requirements.

Record visible utilities, including power lines.

Record existing development in the vicinity of the intersection.

Record major traffic generators in the area.

Record other features that might impact installation of a traffic signal control.
Observe existing traffic patterns.

Include future roadway expansions and proposed geometric changes in
analysis

Conduct traffic signal warrant analysis in accordance with the guidelines
presented in the Texas Manual of Uniform Traffic Control Devices
(TMUTCD), 2011 edition.

Provide recommendations for type of intersection controls and approximate

construction costs.

DATA SOURCES

The analysis contained in this report follows methodologies and guidelines

described in the following publications:

Texas Manual on Uniform Traffic Control Devices (TMUTCD), 2011 Edition
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o Traffic Signals Manual, revised April 2011, published by Texas Department
of Transportation (TxDOT)

o A policy on Geometric Design of Highways and Streets, 2011 edition,
published by AASHTO.

This study is also based on field data collected by ETSI and information provided

by L&G Engineering.
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2.0 ROADWAY AND INTERSECTION CONDITIONS

2.1 EXISTING CONDITIONS

Mile 22.5 North Road is considered the minor street for study purposes. Mile 22.5
North Road is a newly constructed roadway with two lanes (one in each direction)
with no shoulders and side ditches. There are no speed limit signs on Mile 22.5
North Road. Overhead power lines run parallel to Mile 22.5 North Road on its north
side. Street lights mounted on power poles illuminate the intersection at Carmen
Avila Road. The asphalt pavement of Mile 22.5 North Road is in new condition.
Currently, it appears that some type retail development is under construction on the
northeast corner of the intersection. There are no pavement markings at the
intersection. There are existing stop signs facing eastbound and westbound traffic

on Mile 22.5 North Road that control the intersection.

Carmen Avila Road is considered the major street with 1 lane in each direction,
plus a continuous left turn lane, aligned in a general north-south direction. There is
a 20 mile per hour school zone speed limit on Carmen Avila Road. Overhead
power lines run along its east side. The asphalt pavement and pavement markings

on Carmen Avila Road are in good condition.

Carmen Avila Road intersects Mile 22.5 North Road at 90 degrees to form a
standard four-legged intersection. No sight distance issues were identified at this
intersection. Carmen Avila Road dead ends about 2,000 feet north of Mile 22.5
North Road.

The major traffic generators in the project area are:
o Harwell Middle School - Located directly west of the subject intersection
e Carmen Avila Elementary School - Located 550' south of the subject

intersection.
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There are no developments north of the intersection.

Exhibit 2.1 shows the existing conditions at this intersection.

3.0 TRAFFIC DATA

3.1 EXISTING TRAFFIC DATA

Traffic volume counts were collected for 13 continuous hours (6:00 a.m. to 7:00
p.m.) on a typical weekday (Thursday, October 8, 2019) using video cameras to
record all approaches and departures at the intersection of Mile 22.5 North Road
and Carmen Avila Road.

A review of the traffic counts indicate that the predominant traffic movements at the
intersection are northbound Carmen Avila Road to eastbound Mile 22.5 North
Road; and westbound Mile 22.5 North Road to southbound Carmen Avila Road. As
is expected, not much traffic is generated from the north leg, since Carmen Avila
Road dead ends north of the intersection. However, the north leg of Carmen Avila
Road is used by parent pick-up drop-off traffic. Very few pedestrians (33) were
observed crossing the intersection during the 13 hour traffic counting period.

Similarly, not too much traffic is generated from the west leg (school driveway),

except during peak school hours. This driveway is used primarily by school buses.
Details of the 13-hour traffic counts are provided in the Appendix.

3.2 ACCIDENT DATA

Accident data for the Carmen Avila Road and Mile 22.5 North Road intersection

were collected from TxDOT's Crash Records Information System. Only one

accident was reported in the past 4 years.
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4.0 TRAFFIC SIGNAL WARRANT ANALYSES

The warrant analysis was conducted in accordance with the methodology
presented in the 2011 Texas MUTCD. The TMUTCD provides nine (9) warrants to
be evaluated before a new traffic signal is considered for installation. The TMUTCD
states in Section 4C.01 that " the satisfaction of a traffic signal warrant or warrants
shall not in itself require the installation of a traffic signal" and recommends that
engineering judgment be used in the evaluation of the warrants to ensure that a

traffic signal will improve the overall safety and / or operation of the intersection.

Warrant forms showing the warrant requirements in detail are included in the
Appendix.

Based on the available data and existing conditions, only seven out of nine

warrants were applicable to this study:

= Warrant 1: Eight-hour Vehicular Volume
= Warrant 2: Four-Hour Vehicular Volume
»  Warrant 3: Peak Hour Vehicular Volume
=  Warrant 4: Pedestrian Volume

=  Warrant 5: School Crossing

= Warrant 7. Crash Experience

=  Warrant 8: Roadway Network
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4.1 WARRANT ANALYSIS RESULTS
Carmen Avila Road is considered to be the major street for study purposes, with
one lane in each direction. Mile 22.5 North Road is considered to be the minor

street, also with one lane in each direction.

A summary of the warrants tested and the analysis results are shown in Table 4.1.

Signal Warrant Analysis Results
1. Eight-Hour Vehicular Volume Not Satisfied
2. Four Hour Vehicular Volume Not Satisfied
3 Peak Hour Vehicular Volume Not Satisfied
4. Pedestrian Volume Not Satisfied
8. School Crossing Not Satisfied
6. Coordinated Signal System Not Applicable
[ Crash Experience Not Satisfied
8. Roadway Network Not Satisfied
9. Intersection Near a Grade Crossing Not Applicable

Table 4.1: Warrant Analysis Summary — Carmen Avila Road at Mile 22.5 North
Road

Considering the above analysis results, it is concluded that none of the warrants

are satisfied.
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5.0 CONCLUSIONS & RECOMMENDATIONS

Based on the signal warrant analyses results none of the warrants are satisfied at
the intersection of Mile 22.5 North Road and Carmen Avila Road.

Accordingly, traffic signal control is not recommended at this intersection.

Considering the adjacent school traffic and the predominant traffic movements NB-

EB and WB-SB, it is recommended that a four-way stop control be installed at this

intersection, although traffic volumes are not high enough to warrant such control.

The recommended four way stop control would not create additional delays to the

predominant movements, but would enhance safety and provide gaps to school
buses, while entering/exiting the west side driveway during peak school periods.
Stop ahead signs (W3-1) should be placed ahead of the intersection on all
approaches.

Further, it is recommended that an all red flashing beacon be installed at this
intersection along with safety lighting and stop bars, crosswalks and curb ramps on
all approaches. Left turn bays should be striped in the northbound and southbound
directions, where the continuous left turn lane currently is. A centerline should also
be striped on Mile 22.5 North Road.

To enhance pedestrian safety, sidewalks are recommended on both sides on
Carmen Avila Road and Mile 22.5 North Road. The sidewalks need to be
constructed at the time local developments take place. The sidewalk improvements
will require extension of the culverts across the intersection and possibly some
additional pavement. Additional engineering analysis should be conducted to
determine costs for the sidewalk and related improvements. The installation of the
4way stop control and flashing beacon are estimated to cost approximately
$40,000.

Exhibit 5.1 shows the recommended improvements in conceptual form.
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APPENDIX A

Warrant Analyses Forms




Texas
Departmant
of Transporiation

Form Revised 2/27/2042

Traffic Survey — Count Analysis
2011 TMUTCD Warrants

County: Hidalga, Precicat 4 District: Pharr

City: _Unincorporated Poputation:_Less than 10,000  Survey Date: OQctober 8, 2019

Route # Name Control Section Speed Limit
Major Carmen Avila Road N/A N/A 20 MPH
(SCHOOL ZONE)
Minor N/A Mile 22.5 North Road N/A N/A

Eight Highest Hours: Include the same 8 hours for the Major and Miner 8t. volumes,

Time Major St. — Both App. | Minor St.— Hi. Vol. App. Comments:
Ends Veh.Total | Ped. Total | Veh. Total | Ped. Total
7:00 AM 611 2 i06 0
8:00 AM 163 0 30 0 . .
10:00 AM 0 I 35 0 Major Street - 8th Highest Hour - 50
12:00 PM 76 | 22 0 Minor Street - 8th Highest Hour - 22
3:.00 PM 2217 10 54 0
400 PM 248 5 92 0
5:00 PM 183 0 71 0
6:00 PM 61 9 40 0
Warrant 1. Eight Hour Vehicular Yolume - Not Satisfied
COYes [8Ne  Meets 70%° (and major-street speed exceeds 40 mph or population less than 10,000) or 100%® (regardless
of speed) of condition A,
-0"—
Cves K No  Meets 70%"° (and major-street speed exceeds 40 mph or population less than 10,400) or 100%" (regardless
’ of speed) of condition B.
-0r=
[GYes BINo  Meets 80%" for Conditions A and B

i}F~
Meets 56%" of condition A and B {and major-street speed exceeds 40 mph or population less thaa 10,000)

!j Yes & No

Condition A — Minimum Vehicle Volume

. Major Strect — Beth Approaches Minor Street — High Vol. Appr.
Number of Lanes 8ths Highest Hour 8th Highest Hour
TRequired Existing Required Existing
Major Street Minor Strect
100% | 80%" | 0% 560 10% 0% | 80%° | 70%° 56%" 16%
1 1 500 400 350 280 50 150 129 165 84 22
2 or more 1 600 480 420 336 150 120 105 84
2 or more 2 or more 600 480 420 336 160 140 112
1 2 or more 500 400 350 280 200 160 140 112
Condition B — Interruption of Continuous Traffic
i Major Street — Both Appreaches Minor Street — High Vol. Appr.
Nuntber of Lanes 8th Highest Hour 8th Highest Hour
Required Existing Required Existing
Major Street Minor Street
100% | 80%" | 0% 56% " 7% 100% | 80%° | T0%° 56% " 29%
i 1 750 600 525 420 50 75 60 53 42 22
2 or more 1 $00 720 630 504 75 60 53 42
2 or more 2 or more 200 720 630 504 100 80 70 56
1 2 ar more 750 600 525 420 100 80 70 56

* Basic minimum hourly volume.
b Used for combination of Conditions A and B afier adequate trial of other remedial measures,
© May be used when the major-street speed exceeds 40 mph or i a comimunity with a population of less than 10,000,
* May be used for combination of conditions A and B after adequate trial of other remedial measures when major street exceeds 40 mph or in an
isclated community with a population of less than 16,000,

1of6




Traffic Survey — Count Analysis

Warrant 2. Four-Hour Vehicular Volumes — Not Satisfied

| [ Yes No  Meets each of 4 Highest Hours (Warrant 2 — see Figure 4C-2). |

MINOR STREET
HIGHER-VOLUME APPROACH - VPH

MINOR STREET
HIGHER-VOLUME APPROACH - VPH

. § ‘80
*60

Figure 4C-1. Warrant 2, Four-Hour Vehicular Volume (100% Factor)

500 | | I | [ I

\\<2 OR MORE LANES & 2 OR MORE LANES
100 “\ ‘B 208 MORE LANES & 1 LANE
300 N M e 1 LANE & 1 LANE

< K
'-.._\
T~ | {115

100 } g

300 400 500 600 700 800 900 1000 1100 1200 1300 1400

MAJOR STREET—TOTAL OF BOTH APPROACHES—
VEHICLES PER HOUR (VPH)

*Note: 115 vph applies as the lower threshold volume for a minor-street
approach with two or more lanes and 80 vph applies as the lower
threshold volume for a minor-street approach with one lane.

Figure 4C-2. Warrant 2, Four-Hour Vehicular Volume (70% Factor)
(COMMUNITY LESS THAN 10,000 POPULATION OR ABOVE 40 MPH ON MAJOR STREET)

400

2 OR MORE LANES & 2 OR MORE LANES
-~ el | |

| I
\\ L2 OR MORE LANEIS &1 LANIIE
i) N _1LANE & 1 LANE

i -

200

|

100 - ) \..‘
248 92 611 106' \

//

200 300 400 500 600 700 800 900 1000

MAJOR STREET—TOTAL OF BOTH APPROACHES—
VEHICLES PER HOUR (VPH)

*Note: 80 vph applies as the lower threshold volume for a minor-street
approach with two or more lanes and 60 vph applies as the lower
threshold volume for a minor-street approach with one lane.
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Traffic Survey — Count Analysis

Warrant 3, Peak Hour - Not Satisfied
dvyes TiNo Are all of the following conditions true for any four consecutive 15-minute periods?

I. The total stopped time delay experienced by the traffic on one minor street approach {one direction
only) controiled 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.
p— 01' -

[ Yes No  Meets one High Hour (Warmrant 3 — see Figure 4C-4).

Figure 4C-3. Warrant 3, Peak Hour

T 600
g \\
T 500 N N 2 OR MORE LANES & 2 OR MORE LANES
Q - = =t
=S \\ \-_ \\’/
we 400 ~]
. \\ \\ 3/ 2 OR MORE LANES & 1 LANE
i
% u S~ \\ <LANE & 1 LANE
22 200 ~ P ™
=2 ~ Tt 150
& 100 *100
I
o
€I

400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800

MAJOR STREET—TOTAL OF BOTH APPROACHES—
VEHICLES PER HOUR (VPH)
*Note: 150 vph applies as the lower threshoid 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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Figure 4C-4. Warrant 3, Peak Hour (70% Factor)
(COMMUNITY LESS THAN 10,000 POPULATION OR ABOVE 40 MPH ON MAJOR STREET)

N

OR MORE LANES & 2 OR MORE LANES

o 2 OR MORE LANEEI‘; &1 LAINE

><\ = LANE & 1 LANE
\
5]

300 ™
_—] )

200 S

100 \<\ \\K *100
B11.106 o

400 2
SN
\\

.

MINOR STREET
HIGHER-VOLUME APPROACH - VPH

300 400 500 600 700 800 900 1000 1100 1200 1300

MAJOR STREET—TOTAL OF BOTH APPROACHES—
VEHICLES PER HOUR (VPH)

“Note: 100 vph applies as the lower threshold volume for a minor-street
approach with two or more lanes and 75 vph applies as the lower
threshold volume for a minor-street approach with one lane.

Warrant 4. Pedestrian Volume - Not Satisfied

Pedestrian Volume Crossing the Major Street or mid-block location

B * or more for ez i
[ Ties No I;v; ,t-he pedestrian volume 100* or more for each of any 4 hours?
OYes KINo Is the pedestrian volume 190* or more during any 1 hour?

* For predominant pedestrian crossing speeds less than 4 ft./sec., the volume may be reduced by 50%.

-and-
Oves CIno Are there less than 60 gaps per hour of adequate length for the pedestrians to cross the street?
-and-
Cives Diva Is the nearest signal on the major street 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 5. School Crossing - Not Satisfied

[OYes [ No Isthe 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-

[OvYes [KNo Arethereaminimum of 20 students during the highest crossing hour?
-and-

[OYes [No Isthe nearest signal on the major street 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)
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Traffic Survey — Count Analysis

Warrant 6. Coordinated Sigual System - Net Applicable

COYes [[JNe Ona one-way sireet 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?
_0,‘_

[MMyes [JNo  Onatwo-way street, are the adiacent signals far enough apart that the necessary degrec of vehicle
platooning does not cccur and would the proposed and adjacent traftic control signal provide a
progressive operation?

Warrant 7. Crash Experience — Not Satisfied

[OvYes [INo Isone of the following conditions met?
¢ 80 % of condition A or condition B in warrant 1

¢ 56% condition A or B in Warrant | (Major street speed exceeding 40 mph and population
less than 10,600)

¢+ 80% or more of Warrant 4

~and-

[Nves [KINo  Have there been more than 5 crashes susceptible to correction by a traffic signal in |2 months?

Note: Warranted based on 8 incidents at or near this intersection. Specific cause and location information are unavaitable.

Warrant 8. Roadway Network - Not Satisfied

[Oyes [INo Isthe total existing, ar immediately projected, entering volume on all approaches greater than 10600
vehicles for each of any 5 hours of a Saturday and/or Sunday.
—aF —

[TYes [No Isthe 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

Tt is part of street or highway system that serves as the principal roadway network for through traffic flow.
1t includes rural ot suburban highways outside, entering, or traversing a city.

1t appears as a major route on an official plan such as a major street plan in an urban area affic and
transportation study.

1t connects areas of principal tratfie generation

00 xOoo
od oood

It has surface street freeway or expressway ramp lerminals

Warrant 9. Intersection Near a Grade Crossing - Not Applicable

[Dyes [INo The grade crossing exists on an approach controlled by a STOP or YIELD sign.

~and-

[Oves [ INo The centerof the track nearest the intersection is within 140 feet of the stop or yield line on the approach

~etired-

[dves [Ne  Onehigh hour falls above applicable curve in Figure 5 or Figure 6

50f6



Traffic Survey — Count Analysis

Minor Street Volume Adjustment Faclors Adjustment Factor [
i : % of High
% of Tractor-Traillor | D Less Dof70 .- |Occupancy Buses .
: Trucks on Minor- Than 70 | Feetor | on Minor-Street Adjustment Factor
Rail Traffic Per Day Adjustment Factor : Street Approach Feet More : Approach
1 0.67 0% to 2.5% 0.50 0.50 0% 1.00
2 0.91 2.6% to 7.5% 0.756 0.75 2% 1.09
3tos 1.00 7.6% to 12.5% 1.00 1.00 4% 1.19
6to8 1.18 12.6% to 17.5% 2.30 1.15 6% or more 1.32
9to 11 1.25 17.6% 1022.5% 2.70 1.35 e S
12 or more 1.33 22.6% to 27.5% 3.28 1.64
TS ckeRs D2 e 5 more than 27.5% 4.18 2.09

Distance from intersection to track

Minor street VPH on the approach that crosses
the track (one direction only)

Minor Street VPH With Adjustment

Major street VPH (total of both approaches)

Figure 4C-9. Warrant 9, Intersection Near a Grade Crossing
(One Approach Lane at the Track Crossing)

350 ,
| L1, Major
| o M Street
300 =
"™  Minor Street
250 !
o, ‘
MINOR STREET, g9 | %+, ~%d, | |
CROSSING 0 Ya T~ 1 g e
APPROACH - - ; @ = o L —
EQUIVALENT 150 0z~ ‘ :::\
VPH** %{ e i == 6 ft
i ~ s ‘ [ =
0\\6 |
50 0 %
o — S
0 100 200 300 400 500 600 700 800
MAJOR STREET—TOTAL OF BOTH APPROACHES—VEHICLES PER HOUR (VPH)
* 25 vph applies as the lower threshold volume
** VPH after applying the adjustment factors in Tables 4C-2, 4C-3, and/or 4C-4, if appropriate
Figure 4C-10. Warrant 9, Intersection Near a Grade Crossing
(Two or More Approach Lanes at the Track Crossing)
= Major Street
300 Minor Street
250 '
MINOR STREET, 2% —_—]
CROSSING
APPROACH - 150
EQUIVALENT L
VPH 4 f
50 ‘
— ] 3 25
0 100 200 300 400 500 600 700 800

MAJOR STREET—TOTAL OF BOTH APPROACHES—VEHICLES PER HOUR (VPH)

* 25 vph applies as the lower threshold volume
** VPH after applying the adjustment factors in Tables 4C-2, 4C-3, and/or 4C-4, if appropriate
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‘- » »
CRAM Fraffic Counting, Inc.
3753 FM 1105, Bldg. A
Georgetown, TX 78626

512-832-8650
File Name : Site 1 - Carmen Avila Rd & Mile 22

Site Code : 1
Start Date : 10/8/2019
Page No :1

Groups Printed- Vehicles - Heavy Vehicles - School Bus

Carmen Avila Rd Mile 22 1/2 Carmen Avila Rd Mile 22 1/2
Southbound Westbound Northbound Eastbound

Start Time Leftl Thru | Right | U-TURN L App. Total Left | Thru | Right | wTuEn 1 App. Tetal Left | Thru l Right | UTURN | aoten | Left | Thru | Right ! WTURY l App.Teral | Int. Total
06:00 AM 0 1 0 0 1 2 0 0 0 2 2 0 3 0 5 0 Q 0 0 0 8
06:15 AM 0 0 0 0 0| 10 1 0 0 11 2 6 1 0 9 0 0 0 0 0 20
06:30 AM 0 16 1 0 17 8 0 1 0 ) 3 15 1 0 19 0 0 1 0 1 46
06:45 AM 0 5 0 0 5 7 0 1 0 8 6 5 3 0 14 0 Q 0 4] 0 27

Total 0 22 1 0 23| 27 1 2 0 30| 13 26 8 0 47 0 0 1 0 1] 101
07:00 AM 2 12 0 0 14 9 1 2 0 12| 17 27 1 0 45 0 0 1 0 1 72
07:15 AM 5 50 0 0 55| 15 0 10 0 25| 42 52 1 0 95 0 0 3 0 3| 178
07:30 AM 4 66 0 0 70| 29 1 12 Q 42| 48 76 T 0 131 0 1 10 0 11| 254
07:45 AM 9 77 0 0 86| 16 0 11 Q 27| 32 74 9 0 115 0 1 16 0 17| 245

Total| 20 205 0 0 225| 69 2 35 0 106|139 229 18 0 386 0 2 30 0 32| 749
08:00 AM 3 49 0 0 52 6 0 3 0 9 4 44 6 0 54 0 0 1 0 1| 116
08:15 AM 1 12 0 0 13 7 0 1 0 8 3 1 6 0 20 0 0 0 0 0 41
08:30 AM 1 4 0 0 5 7 0 0 0 s 2 5 2 0 9 0 0 2 0 2 23
08:45 AM 0 2 0 0 2 5 0 1 0 6 1 4 3 0 8 0 0 1 0 1 17

Total 5 67 0 0 72| 25 0 5 0 30| 10 64 17 0 91 0 0 4 0 4| 197
09:00 AM 0 1 0 0 1 3 0 0 0 3 0 2 3 0 5 0 4] 0 0 0 9
09:15 AM 4] 5 0 0 5 3 0 0 0 3 2 8 1 0 11 0 0 1 0 1 20
09:30 AM 0 8 1 0 9 5 Q 0 0 5 1 6 1 0 8 0 0 2 0 2 24
09:45 AM 0 5 0 4] 5 5 1 0 0 6 0 7 4 0 11 0 4] 1 0 1 23

Total 0 19 1 0 20| 16 1 0 0 17 3 23 9 0 35 0 0 4 0 4 76
10:00 AM 0 3 0 0 3 8 0 1 0 9 0 3 3 0 6 0 0 0 0 0 18
10:15 AM 2 4 0 0 6 7 0 4 0 1 2 T 2 0 11 0 0 2 0 2 30
10:30 AM 0 3 0 0 3 7 1 0 0 8 2 0 3 0 5 0 0 5 0 5 21
10:45 AM 0 2 0 0 2 6 0 1 0 7 6 3 5 0 14 0 0 2 0 2 25

Total 2 12 0 0 14| 28 1 6 0 35| 10 13 13 0 36 0 0 9 0 9 94
11:00 AM 0 5 0 0 5 8 0 0 0 8 5 4 5 1 15 0 0 0 0 0 28
11:15 AM 0 5 0 0 5 4 0 0 0 4 1 5 5 0 11 1 0 4 0 5 25
11:30 AM 0 8 0 0 8 2 0 0 0 2 4 2 3 0 9 0 0 4 0 4 23
11:45 AM 0 b 0 0 5 6 0 0 0 6 0 4 4 0 8 0 0 1 0 1 20

Total 0 23 0 0 23| 20 0 0 4] 20| 10 15 17 1 43 1 0 9 0 10 96
12:00 PM 1 5 0 0 6 5 4] 0 0 5 1 6 5 0 12 0 0 5 0 5 28
12:15 PM 0 5 0 0 5 7 0 1 0 8 4 3 5 0 12 0 0 4 1 5 30
12:30 PM 0 8 1 0 9 2 0 3 0 5 4 9 4 0 17 0 0 1 0 1 32
12:45 PM 1 4 0 0 5 2 0 2 0 4 3 3 4 0 10 1 Q 1 0 2 21

Total 2 22 1 0 25| 16 0 6 0 221 12 21 18 0 51 1 o 11 1 131 111
01:00 PM 0 6 0 0 6 8 0 0 0 8 1 6 5 0 12 0 0 2 0 2 28
01:15 PM 0 3 0 0 3 9 0 1 0 10 0 4 3 0 7 0 0 1 0 1 21
01:30 PM 0 3 0 0 3 4 0 2 0 6 1 5 5 0 11 0 0 2 0 2 22
01:45 PM 1 2 0 0 3 6 0 0 0 6 3 2 10 0 15 Q 0 1 0 1 25

Total 1 14 0 0 15| 27 0 3 0 30 5 17 23 0 45 0 0 6 0 6 96
02:00 PM 0 2 0 0 2 4 0 0 0 4 2 4 3 0 9 0 0 1 0 1 16
02:15 PM 1 4 0 0 5 4 0 0 0 4 0 4 8 0 12 0 0 4 0 4 25
02:30 PM 1 2 0 0 3| 10 0 1 0 11 0 2 6 0 8 0 0 9 0 9 31
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CRAM Fualfic Ceunting, Inc.
3753 FM 1105, Bldg. A
Georgetown, TX 78626

512-832-8650
File Name : Site 1 - Carmen Avila Rd & Mile 22

Site Code : 1
Start Date : 10/8/2019
Page No :2
Groups Printed- Vehicles - Heavy Vehicles - School Bus
Carmen Avila Rd Mile 22 1/2 Carmen Avila Rd Mile 22 1/2
Southbound Westbound Northbound Eastbound
Start Time Leftl Thru L Right - L o ton | Left | Thru | Right ] wr | renten | Left L Thru [ Right | ure | ao.tea | Left [ Thru fRighl [t | App. Tetal Int_Tolﬂ
02:45 PM 1 5 0 0 6 8 0 0 0 8 0 6 8 0 14 0 0 0 0 28
Total 3 13 0 0 16| 26 0 1 0 27 2 16 25 0 43 0 0 14 0 14 100
03:00 PM 0 1 0 0 1 4 0 1 0 5 0 9 7 0 16 0 0 8 0 8 30
03:15 PM 1 3 0 0 41 17 0 3 0 20 0 10 17 0 27 0 0 1 0 1 52
03:30 PM 1 1 0 0 2| 15 0 3 0 18 5 39 16 0 60 0 0 2 0 2 82
03:45 PM 8 63 1 0 72 7 0 4 0 1] 14 25 6 0 45 0 0 1 4] 1] 129
Total| 10 68 1 0 79| 43 0 11 0 54| 19 83 46 0 148 0 0 12 0 12| 293
04:00 PM 5 46 0 0 51 5 0 7 0 12 5 33 6 0 44 1 3 36 0 40| 147
04:15 PM 3 34 1 0 38 4 0 2 0 6 9 22 8 0 39 0 0 14 0 14 97
04:30 PM 3 16 2 0 21 2 0 0 0 2 5 7 7 0 19 1 1 19 0 21 63
04:45 PM 3 13 0 0 16| 10 2 3 0 15 8 4 5 0 20 0 o 17 0 17 68
Total| 14 109 3 0 126| 21 2 12 0 35| 27 69 26 0 122 2 4 86 0 92| 375
05:00 PM 0 15 0 0 15 6 2 0 0 8 10 11 11 0 32 0 1 17 0 18 73
05:15 PM 1 5 0 0 6 3 i) 1 0 5 3 14 15 0 32 0 1 14 0 15 58
05:30 PM 5 34 1 0 40 6 0 2 0 8 2 19 10 0 31 1 1 22 0 24| 103
05:45 PM 2 9 1 0 12 5 0 1 0 6 3 4 8 0 15 0 1 13 0 14 47
Total 8 63 2 0 73| 20 3 4 0 27| 18 48 44 0 110 1 4 66 0 71| 281
06:00 PM 1 3 0 0 4| 15 0 0 0 15 3 2 8 0 13 0 3 9 0 12 44
06:15 PM 0 1 0 0 q 9 0 0 0 9 0 0 15 0 15 0 0 2 0 2 g
06:30 PM 0 1 0 0 1 8 0 0 0 8 0 1 12 0 13 0 0 1 0 1 23
06:45 PM 0 1 0 0 1 7 0 1 0 8 0 1 12 0 13 0 0 0 0 0 22
Total 1 6 0 0 71 39 0 1 0 40 3 4 47 0 54 0 3 q2 0 15| 116
Grand Total | 66 643 9 0 718|377 10 86 0 473|271 628 311 1 1211 5 13 264 1 283| 2685
Apprch% | 9.2 896 1.3 0 797 2.1 182 0 224 519 257 0.4 1.8 4.6 933 04
Total % | 2.5 239 0.3 0 26.7| 14 04 3.2 0 17.6/101 234 11.6 0 451| 0.2 05 9.8 0 105
Vehicles | 66 631 9 0 706|373 10 84 0 467|201 620 303 1 1125 5 4 196 1 206 | 2504
% Vehicles | 100 98.1 100 0 983|989 100 97.7 0 087|742 987 974 100 92.9| 100 308 742 100 72.8| 93.3
Heavy Vehicles 0 5 0 0 5 4 0 2 0 6 4 4 3 0 11 0 0 4 0 4 26
5 Heavy Vehicles 0 08 0 0 0.7] 1.1 0 23 0 13| 1.5 06 1 0 09 0 0 15 0 1.4 1
School Bus 0 T 0 0 7 0 0 0 0 0| 66 4 5 0 75 0 9 64 0 73| 155
% School Bus 0 1.1 0 0 1 0 0 0 0 0244 06 1.6 0 6.2 0 69.2 242 0 258| 58
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CRAM Fnatfic Counting, Inc.
3753 FM 1105, Bldg. A
Georgetown, TX 78626

512-832-8650
File Name : Site 1 - Carmen Avila Rd & Mile 22

Site Code : 1
Start Date : 10/8/2019
Page No :3
Carmen Avila Rd Mile 22 1/2 Carmen Avila Rd Mile 22 1/2
Southbound Westbound Northbound Eastbound
Start Time | Left | Thru l Right | L-TURM h ap.totat | Left l Thru I Right | wrumn | ap.Teat | Left | Thru | Right 1 WTURN I nep.tea | Left I Thru i Right } wILRY | Agp.Total | Int. TM
Peak Hour Analysis From 06:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:15 AM
07:15 AM 5 50 0 0 55| 15 0 10 0 25| 42 52 1 0 95 0 0 3 0 3| 178
07:30 AM 4 66 0 0 701 29 1 12 0 42| 48 76 7 0 131 0 1 10 0 11 254
07:45 AM 9 77 0 0 86| 16 0 11 0 27| 32 74 9 0 115 0 1 16 0 17 245
08:00 AM 3 49 0 0 52 6 0 3 0 9 4 44 6 0 54 0 Q 1 0 1 116
Total Volume | 21 242 0 0 263| 66 1 36 0 103 | 126 246 23 0 395 0 2 30 0 32| 793
% App. Total 8 92 0 0 64.1 1 35 0 319 623 5.8 0 0 6.2 938 0
PHF | .583 .786 .000 .000 .765|.569 .250 .750 .000 .613|.656 .809 .639 .000 .754|.000 .500 .469 .000 A71] 781
Vehicles| 21 241 0 0 262| 66 1 36 0 103 | 98 245 22 0 365 0 0 2 0 2| 732
% Vehicles | 100 99.6 0 0 996|100 100 100 0 100 (77.8 996 95.7 0 924 0 0 6.7 0 6.3| 923
Heavy Vehicles 0 0 0 0 0 0 0 0 0 0 1 0 4] 0 1 0 0 0 0 0 1
% Heavy Veh'cles 0 0 0 0 0 0 0 0 0 0| 0.8 0 0 0 0.3 0 4] 0 0 0 0.1
School Bus 0 1 0 0 1 0 0 0 0 0| 27 1 1 0 29 0 2 28 0 30 60
% School Bus 0 04 0 0 0.4 0 0 0 4] 0l214 04 4.3 0 7.3 0 100 933 0 938 7.6
Peak Hour Analysis From 06:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Each Approach Begins at:
07:15 AN 0700 AM 07:15 AM 07.00 AN
+0 mins. 5 50 0 0 55 g9 il 2 0 12| 42 B2 1 0 g5 0 0 1 0 1
+15 mins. 4 66 0 0 70| 15 0 10 0 25| 48 76 7 0 131 0 0 3 0 3
+30 mins. 9 77 0 0 86| 29 1 12 4] 42| 32 74 9 0 115 0 1 10 0 11
+45 mins. 3 49 0 0 52| 16 0 11 4] 27 4 44 6 0 54 0 1 16 0 17
Total Volume | 21 242 0 0 263| 69 2 35 0 106 | 126 246 23 0 395 0 2 30 0 32
% App. Total 8 92 0 0 651 19 33 Q 319 623 58 0 0 6.2 938 0
PHF | 583 .786 .000 .000 765|595 500 .729 .000 .631|.656 .809 .639 .000 .754|.000 .500 .469 .000 .471
Vehicles | 21 241 0 0 262| 69 2 35 0 106 | 98 245 22 0 365 0 0 2 0 2
wvehices| 100 %% 0 0 99.6(100 100 100 0 100 g 9 9% o 924/ 0 0 67 0 62
Heavy Vehicles 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0
% Heauy Vehicles 0 0 0 0 0 0 0 0 0 0| 0.8 0 (4] 0 0.3 0 0 0 0 0
School Bus 0 1 0 0 1 0 0 0 0 o 27 1 1 0 29 0 2 28 [} 30
wswams| 0 04 0 0 04 o o o o o %% 04 43 o 73 o100 % o 938




APPENDIX C

Intersection Photos




Traffic Signal Warrant Analysis — Carmen Avila Road at Mile 22.5 North Road

Looking south on Carmen Avila Road, from north of Mile 22.5 North Road




Traffic Signal Warrant Analysis — Carmen Avila Road at Mile 22.5 North Road

b

Looking west on Mile 22.5 North Road, from east of Carmen Avila Road

3

Looking north on Carmen Avila Road, from south of Mile 22.5 North Road




