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Introduction

The Texas Department of Transportation’s (TxDOT’s) Austin and San Antonio Districts identified a need
to analyze alternatives to improve mobility along I-35 between SH 45 SE and CR 382/Cibolo Valley
Drive (generally between South Austin and North San Antonio). This Planning and Environmental
Linkages (PEL) study evaluates several improvement alternatives, consisting of transportation demand
management (TDM), transportation systems management & operations (TSMO), and the installation of
a future transportation corridor that runs parallel to the existing main lanes, along with a no-build
alternative.

This memorandum documents the methodology, assumptions, and findings of the traffic analysis
completed as part of the PEL study. The analysis consisted of freeway basic segment capacity analysis,
an evaluation of crash history, origin-destination analysis, and travel demand modeling.

Existing and Future No-Build Conditions

This segment of I-35 serves as an important link between two of the largest metropolitan areas in
Texas: Austin and San Antonio. Beyond serving the local community as a commuter, recreational, and
business corridor, I-35 also serves as a crucial trade and travel route internationally by connecting
Mexico, the United States, and Canada.

Within the study limits, I-35 is an access-controlled freeway facility with a typical cross-section
consisting of six mainlanes (three in each direction separated by concrete barriers), inside and outside
shoulders, and continuous frontage roads. In the New Braunfels area, the cross-section remains
largely similar except for the presence of eight mainlanes (four in each direction).

Traffic Volumes

This study utilized 2022 Annual Average Daily Traffic (AADT) volumes reported in TxDOT's Statewide
Traffic Analysis and Reporting System (STARS II) as the basis for existing (2022), interim (2035), and
future no-build (2050) basic segment capacity analysis. AADT data was obtained from the STARS II
database for one location between each set of cross streets in the study area, formulating 30
segments over the 46-mile study area. In instances where a 2022 AADT count station did not exist
between two cross streets, AADT was calculated by adding or subtracting the AADT of on-ramp and
off-ramp stations between the segment in question and the adjacent segment.

2022 was selected as the base year as it represents the latest year of available traffic data at the time
this study began. 2050 is the assumed design year for any improvements (20 years beyond an
assumed improvement opening year of 2030). This study grew 2022 AADT values using a 2% annual
linear growth rate to project traffic volumes for 2050. The project team selected a 2% growth rate
after considering census population projections, demographic data contained in regional travel demand
models, historical traffic growth, and other factors. Additional information to support the selection of
the 2% annual growth rate is contained in the Traffic Projections Methodology Memo.
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Table 1 shows the existing year (2022) and future projected (2050) AADT volumes for each segment.

Segment

Table 1: Existing (2022) and Projected (2050) Traffic Volumes

Segment Start

Segment End

STARS 1I
Location ID

O 00 N O U»n

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

SH 45
Main Street
Cabelas Drive
Robert S. Light
Boulevard
Windy Hill Road
FM 1626
FM 150
Yarrington Road
River Ridge Parkway

Aquarena Springs
Drive

SH 80
SH 123
RM 12
McCarty Lane
Center Point Road
Posey Road
FM 1102
Kohlenberg Road
Creekside Crossing
BI 35
SL 337/SH 46
Seguin Avenue
Walnut Avenue
Schmidt Avenue
SL 337/Rueckle Road
Solms Road
Engel Road
Schwab Road
FM 1103
FM 2252

Main Street
Cabelas Drive
Robert S. Light

Boulevard

Windy Hill Road

FM 1626
FM 150
Yarrington Road
River Ridge Parkway

Aquarena Springs Drive
SH 80

SH 123
RM 12
McCarty Lane
Center Point Road
Posey Road
FM 1102
Kohlenberg Road
Creekside Crossing
BI 35
SL 337/SH 46
Seguin Avenue
Walnut Avenue
Schmidt Avenue
SL 337/Rueckle Road
Solms Road
Engel Road
Schwab Road
FM 1103
FM 2252
Cibolo Valley Drive

*Volumes rounded for reporting purposes
**Calculated based on adjacent segment AADT and on/off-ramp volumes.

M1860

Xk

MS276

% %

106H7
106H6A
106H3
LW508
106H2

106H1A

HP870
106H3501
106H19

k%

X%

M1620
46H3506
Xk
46H3505
46H3504
46H14
HP890
46H3503
46H3502
46H3507

% %

46E2A
Xk

46H20

M1315

137,400
130,100

119,800

126,900

121,600
118,500
118,400
122,400
130,000

122,900

139,600
132,700
123,100
108,400
107,900
110,700
116,000
92,400

99,800

115,900
112,300
132,100
128,900
139,300
137,800
133,700
133,700
121,300
126,700
148,400

214,400
203,000

186,900

197,900

189,800
184,900
184,700
191,000
202,800

191,700

217,700
207,000
192,000
169,100
168,300
172,700
180,900
144,100
155,700
180,700
175,200
206,100
201,100
217,300
215,000
208,600
208,500
189,200
197,600
231,600
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Freeway Level of Service

McTrans Highway Capacity Software (HCS) was used to analyze basic freeway segment levels of
service for existing (2022), interim (2035), and future no-build (2050) conditions. This analysis used
the AADTs shown in Table 1 as the basis for this evaluation. The project team utilized the following
assumptions provided by TxDOT's Transportation Planning and Programming (TPP) Division to
calculate design hourly volumes (DHVs) based on the existing and projected AADTs. DHVs were
calculated by multiplying AADT, K-factor, and D-factor.

e K-factor = 0.079
e D-factor = 0.52
e Truck percentage = 16%

Table 2 shows projected levels of service for each freeway segment in 2022, 2035, and 2050. In 2022,
most segments operate at LOS C or D in the peak hours, with some segments operating at a worse
LOS. The majority of segments are anticipated to operate at failing levels of service by 2035, with
almost every segment projected to operate at a failing level of service in 2050.

HCS analysis was performed for basic segments only, and did not consider merging, diverging, or
weaving segments. Additional traffic simulation considering these elements should be performed
during future phases of schematic development.
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Table 2. Existing (2022), Interim (2035), and Design Year (2050) Projected Levels of Service

Segment
No.

10
11

13

15

17

19

20

21

23

25

27

29
30

Segment Start

SH 45

Cabelas Drive

Windy Hill Road

FM 150

River Ridge Parkway

SH 80

RM 12

Center Point Road

FM 1102

Creekside Crossing

BI 35

SL 337/SH 46

Walnut Avenue

SL 337/Rueckle Road

Engel Road

FM 1103
FM 2252

Segment End

Main Street

Robert S. Light Boulevard

FM 1626

Yarrington Road

Aquarena Springs Drive

SH 123

McCarty Lane

Posey Road

Kohlenberg Road

BI 35

SL 337/SH 46

Seguin Avenue

Schmidt Avenue

Solms Road

Schwab Road

FM 2252

Cibolo Valley Drive

Level of Service
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Historical Crash Evaluation

This project obtained crash statistics from TxDOT's Crash Records Information System (CRIS). A total
of 10,158 crashes were reported within the study limits from 2019 to 2023, including 58 fatal crashes

that resulted in 64 fatalities. The most frequently reported contributing factors to crashes, in order of
prevalence, were:

Follow

u A W N =

Faulty

Failure to control speed
Driver inattention
Unsafe lane change

ing too closely
evasive action

Figure 1 shows the distribution of crash hot spots and the locations of fatal crashes along the corridor.
Notable crash hot spots are in the Buda, San Marcos, and New Braunfels areas, as well as the area

near FM 3009

and FM 1103 at the southern end of the study limits.
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Figure 1: Crash Heat Map and Locations of Fatal Crashes
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Origin-Destination Analysis

This study performed an origin-destination analysis to understand travel patterns within the study

area and surrounding areas. Replica’s data platform was used as the basis for this evaluation, which

leverages anonymized location data from mobile devices to generate a simulated population that

mimics real drivers' decisions. Relevant findings are included below (Figure 2, Figure 3, Figure 4,

Figure 5, and Table 3).

Figure 2 shows the percentages of all trips based on the trip purpose (based on the trip’s destination).

Approximately one-third of all trips terminating in the study area are destined to an individual’s home,

and approximately forty percent of trips are destined to either a shopping area, eating establishment,

or workplace.

Home

Shop

Work

Eat

Commercial (freight)
School

Social

Other

Errands

Recreation

Lodging (hotels etc.)

Region departure (airport...
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Figure 2: Origin-Destination Evaluation — Trip Purpose
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Figure 3 shows trip duration along the corridor. The duration of a trip divided into minute categories.
The average trip duration is 50.5 minutes while the median trip duration is 32 minutes.
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Figure 3: Origin-Destination Evaluation — Trip Duration

Figure 4 shows trip distance along the corridor and shows the distance traveled for a trip in categories.
The average trip distance is 33.2 miles, and the median trip distance is 14.3 miles.
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Figure 4: Origin-Destination Evaluation — Trip Distance
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Figure 5 depicts the percentage of trips that originate and end in the same city (intra-city) compared
to the number of trips that originate and end in different cities (inter-city). 63% are inter-city trips
while 37% are intra-city trips.

m Same-City Trips  m Inter-City Trips

Figure 5: Origin-Destination Evaluation — Percentage of Inter-City vs Intra-City Trips

Table 3 depicts the top ten origin-destination pairs between cities as well as the number of daily trips
occurring between them within the study limits. Inter-city travel most frequently occurs between New
Braunfels and San Antonio, Kyle and San Marcos, as well as Austin and Kyle.

Table 3: Origin-Destination Evaluation — Top 10 Inter-City Origin-Destination Pairs

Origin City Destination City
New Braunfels San Antonio 15,464
San Antonio New Braunfels 15,165
Kyle San Marcos 14,571
San Marcos Kyle 14,213
Austin Kyle 13,185
New Braunfels San Marcos 12,705
Kyle Austin 12,699
San Marcos New Braunfels 12,317
San Antonio Austin 10,589
Austin San Antonio 9,366
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Evaluation of Alternatives

The following sections outline each alternative evaluated in the study, the tools and methodology used
to evaluate and compare the alternatives, and the findings/results of the evaluation.

Alternatives

Five alternatives were evaluated as part of this study, consisting of a no-build alternative, two
alternatives that would not add capacity to the freeway, and two alternatives that would add capacity
to the freeway. The alternatives are described in the paragraphs below:

No-Build: The No-Build Alternative would implement no new improvements beyond what is included
in the Regional Transportation Plans, with continuing operation of the existing roadway maintained.

Transportation Systems Management and Operations: The Transportation Systems Management
and Operations (TSMO) alternative includes low-cost operational strategies to fully optimize the
capacity of the existing corridor, enhance safety, reduce congestion and improve traffic flow. This
approach would not change the corridor’s geometry, but instead how traffic is managed along the
corridor. The TSMO alternative focuses on low-cost strategies such as ramp metering, traffic signal
coordination, changeable message signs, and incident management.

TSMO strategies are evaluated and discussed in a separate memo, and therefore, are not detailed
further in this memo.

Transportation Demand Management: The Transportation Demand Management (TDM) alternative
would implement a series of strategies to change driver behavior by increasing choices for commuting
along the corridor. Strategies to manage or decrease demand for auto-related travel, especially at
peak times, include carpooling, high-occupancy vehicle (HOV) lanes, bicycling, telecommuting, and
parking management, as well as offering changes in routes, workplace locations and work hours. Like
TSM, the TDM alternative would not construct additional lanes.

Managed Future Transportation Corridor (FTC) 1x1: The FTC “1x1"” alternative would add one
additional freeway lane in each direction, with lane type to be determined as part of future NEPA
evaluations. The four FTC 1x1 alternatives specifically evaluated in this study include:

e Non-tolled managed lane (with heavy vehicles prohibited) — at-grade
e Non-tolled managed lane (with heavy vehicles prohibited) - elevated
¢ HOV managed lane - at-grade
¢ HOV managed lane - elevated

This study assumed that the traffic operational characteristics of an at-grade alternative mirror those
of an elevated alternative.
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Managed Future Transportation Corridor (FTC) 2x2: The FTC "2x2” alternative would add two
additional freeway lanes in each direction, with lane type to be determined as part of future NEPA
evaluations. The four FTC 2x2 alternatives specifically evaluated in this study include:

e Non-tolled managed lane (with heavy vehicles prohibited) — at-grade
e Non-tolled managed lane (with heavy vehicles prohibited) - elevated
¢ HOV managed lane - at-grade
e HOV managed lane - elevated

This study assumed that the traffic operational characteristics of an at-grade alternative mirror those
of an elevated alternative.

Travel Demand Modeling Methodology

This study used travel demand models to evaluate and compare alternatives (no-build, TDM, 1x1 FTC,
and 2x2 FTC). A travel demand model is a tool used to estimate future travel patterns and volumes
based on factors like population and employment projections, land use, transportation infrastructure,
and driver/travel behavior. This study used Caliper TransCAD software for travel demand model
analysis.

This study utilized travel demand models from both the Capital Area Metropolitan Planning
Organization (CAMPO) and Alamo Area Metropolitan Organization (AAMPO) for a 2050 analysis year
(based on 2020 base year models). The CAMPO travel demand model contained the section of the
study limits from SH 45 SE to FM 1102. The AAMPO travel demand model contained the section of the
study limits from FM 1102 to CR 382/Cibolo Valley Drive.

Assumed FTC Access Points

The following access points (ingress/egress locations) were incorporated into the travel demand
models for the FTC alternatives, providing access to the FTC from the mainlanes in both directions of
travel. Should the FTC alternative be advanced forward in the project development process (i.e.
schematic design and environmental analysis), further studies will need to be completed to determine
the final locations of access points to the FTC.

Connection to the CapEx project at SH 45 SE, the Link Study limit, in North Buda
Between Buda and Kyle - near or at Kyle Parkway

Between Kyle and San Marcos - near or at Yarrington Road

South San Marcos - between or at FM 110/McCarty Lane and/or Center Point Road
North New Braunfels — between or at Woods Path and/or Kohlenberg Road/Conrads Lane

South New Braunfels — between or at Engel Road/Marigold Way and/or Schwab Road

N o v s LN e

Connection to the NEX project north of FM 1103 and the Link Study limit, CR 382/Cibolo Valley
Drive, in North Schertz/Cibolo
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Figure 6 shows the approximate locations of the FTC access points and resulting lengths of each
segment that were incorporated into the travel demand models.

LEGEND @

NORTH BUDA /
CONNECTION TO CAPEX

1
I 5.5 MILES

(2 NORTH KYLE

| 6 MILES
(3) BETWEEN KYLE AND SAN
SAN MARCOS « MARCOS
f 2
TEXAS
| 9 MILES

<4 SOUTH
SAN MARCOS

| 7 MILES

NEW %

5) NORTH 3
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Figure 6: FTC Access Locations Incorporated into Travel Demand Model

Travel Demand Modeling Parameters & Limitations

The following parameters were used to model various scenarios in the travel demand model:

e Transportation demand management modeled by reducing home-based work trips by
10%.

e General purpose (with trucks prohibited) FTC was modeled by incorporating a toll into the
travel demand model for the FTC lanes. The toll was set to zero for all vehicles except for
trucks and was set excessively high for trucks.

o A toll was incorporated into the travel demand model only for the purpose of
restricting trucks on the FTC facility. Tolling was not considered as an alternative in
this study.

Additionally, the ability to model high-occupancy vehicle lanes was limited due to the absence of
external HOV stations coded into the models. This caused HOV volumes to converge towards zero at
the edges of the two models, which is within the study limits. As a result, HOV volumes could only be
examined further towards the center of each model (which is at the northern and southern edges of
the study limits).
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Travel Demand Modeling Results

Measures of Effectiveness

The following measures of effectiveness (MOEs) were utilized to compare alternatives and were
obtained from the travel demand models.

e Vehicle miles traveled (VMT)

e Vehicle hours traveled (VHT)

e Average travel time (minutes)
e Passenger miles traveled (PMT)
e Passenger hours traveled (PHT)
e Average speed (mph)

Due to limitations in modeling HOV facilities, these MOEs could only be obtained for the no-build, TDM,
and truck-restricted FTC alternatives, and could not be obtained for HOV FTC alternatives.

Travel Demand Modeling Findings

Table 4 and Table 5 compare projected 2050 AADTs across all alternatives at two locations along the
study route, including the HOV FTC alternative. These results indicate only a slight reduction in traffic
volumes in the TDM alternative compared to the no-build alternative. Modeling also indicates that the
installation of an FTC would increase traffic volumes by 10-20%.

Table 6 and Table 7 compare the six MOEs for each alternative (excluding the HOV FTC) for both the
CAMPO and AAMPO model areas, respectively. This data shows that the installation of an FTC would
increase travel speeds and decrease travel times when compared to the no-build alternative. The
installation of a 2x2 FTC would increase travel speeds, decrease travel times, and increase overall
corridor throughput when compared to the installation of a 1x1 FTC.

Table 8 shows average travel speeds and AADT between each set of FTC access points. This data can
be used to inform and prioritize segments of independent utility to advance into later stages of project
development & implementation
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Table 4: 2050 Projected Daily Traffic Volumes — Immediately South of SH 45 SE (Source: CAMPO Travel Demand Model)

Southbound Northbound

Frontage ) ) Frontage Totals

Road W ETHIER W ETHIER S Road
No-Build 39,711 131,900 N/A N/A 135,580 36,645 343,836
Transportation Demand Management 38,694 131,538 N/A N/A 134,201 36,188 340,621
1x1 FTC (HOV) 40,200 132,407 16,953 28,791 129,455 35,016 382,822
2x2 FTC (HOV) 40,941 135,025 20,313 37,040 129,284 35,300 397,903
1x1 FTC (General Purpose/No Trucks) 37,377 117,169 47,544 49,989 116,105 34,705 402,889
2x2 FTC (General Purpose/No Trucks) 36,764 100,926 83,052 89,105 94,778 35,433 440,058

Table 5: 2050 Projected Daily Traffic Volumes — Immediately South of FM 1103 (Source: AAMPO Travel Demand Model)

Southbound Northbound

Frontage . . Frontage Totals

Road Mainlanes W ETHIER D Road
No-Build 6,657 105,322 N/A N/A 102,796 9,751 224,526
Transportation Demand Management 6,647 103,387 N/A N/A 101,348 9,150 220,532
1x1 FTC (HOV) 5,262 100,750 10,850 11,303 97,862 7,555 233,582
2x2 FTC (HOV) 5,282 100,653 10,874 11,355 97,737 7,665 233,566
1x1 FTC (General Purpose/No Trucks) 18,022 67,883 38,769 36,659 68,744 19,067 249,144
2x2 FTC (General Purpose/No Trucks) 18,441 55,362 57,867 55,847 56,751 19,053 263,321
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Table 6: Travel Demand Modeling MOEs — CAMPO Model (SH 45 SE to FM 1102)

Transportation
Demand 1x1 FTC with Truck Prohibition 2x2 FTC with Truck Prohibition

Measure of Management

Effectiveness
Northbound Southbound Northbound Southbound Northbound Southbound Northbound Southbound

Northbound Southbound Northbound Southbound
Mainlanes Mainlanes FTC FTC Mainlanes Mainlanes FTC FTC

Vehicle Miles

) 2,406,802 | 2,358,827 | 2,394,063 | 2,343,940 | 1,929,022 | 1,896,604 | 1,115,916 | 1,071,569 | 1,578,133 | 1,524,609 | 1,898,808 | 1,845,765
Traveled (miles)

Vehicle Hours
106,891 99,939 101,583 94,891 67,625 64,275 33,853 30,867 46,315 43,447 44,303 38,229
Traveled (hours)

Average Travel
Time (minutes)

61.0 58.0 59.0 55.0 46.5 44.4 43.6 41.1 38.3 36.4 33.2 29.7

Passenger Miles
2,691,195 | 2,613,483 | 2,672,981 | 2,599,009 | 2,195,702 | 2,175,363 | 1,286,640 | 1,186,489 | 1,873,654 | 1,830,756 | 2,163,292 | 2,056,962

Traveled (miles)

Passenger Hours

122,629 114,875 116,174 109,053 77,993 77,023 41,157 35,081 55,504 54,186 52,295 43,366
Traveled (hours)

Average Speed
(mph)

22.5 23.6 23.6 24.7 28.5 29.5 33.0 34.7 34.1 35.1 42.9 48.3
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Table 7: Travel Demand Modeling MOEs — AAMPO Model (FM 1102 to CR 382/Cibolo Valley Drive)

Transportation
Demand 1x1 FTC with Truck Prohibition 2x2 FTC with Truck Prohibition

Measure of Management

Effectiveness
Northbound Southbound Northbound Southbound Northbound Southbound Northbound Southbound

Northbound Southbound Northbound Southbound
Mainlanes Mainlanes FTC FTC Mainlanes Mainlanes FTC FTC

Vehicle Miles 1,703,992 | 1,710,981 | 1,686,207 | 1,692,630 | 1,305,772 | 1,316,891 | 604,796 582,634 | 1,195,724 | 1,179,688 | 785,312 789,408

Traveled (miles)

Vehicle Hours 52,774 51,062 51,394 49,884 35,202 35,168 14,574 13,675 30,744 30,154 17,509 17,313

Traveled (hours)

Average Travel 37.2 35.8 36.6 35.5 32.8 32.3 29.9 29.1 31.1 30.7 27.7 27.4
Time (minutes)

Passenger Miles 1,934,710 | 1,939,842 | 1,915,374 | 1,920,073 | 1,511,871 | 1,525,479 654,313 623,849 1,389,016 | 1,374,377 857,331 853,410

Traveled (miles)

Passenger Hours 60,188 58,134 58,626 56,800 40,953 40,945 15,813 14,691 35,836 35,243 19,161 18,765

Traveled (hours)

Average Speed 32.3 33.5 32.8 33.9 37.1 37.4 41.5 42.6 38.9 39.1 44.9 45.6
(mph)
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Table 8: Travel Demand Modeling Results per Segment

Alternatives

Transportation 1x1 FTC with 2x2 FTC with
Segment i Demand Truck Truck
Management Prohibition Prohibition

1-2 211,111 209,898 268,871 316,221
CAMPO 2-3 195,491 25.5 194,310 26.6 252,601 35.3 296,920 43.5
3-4 196,031 28.0 194,632 29.1 245,966 38.3 275,202 49.6
CAMPO/AAMPO 4-5 154,037 41.1 153,571 41.5 158,239 53.5 155,143 57.0
5-6 166,676 34.5 164,428 34.9 184,410 38.6 191,697 39.4

AAMPO

6-7 194,044 27.8 191,402 28.6 225,438 35.1 235,730 41.1
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