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Introduction

The US 290 Fredericksburg Relief Route Study seeks to evaluate potential relief routes
surrounding the City of Fredericksburg in Gillespie County, Texas. Potential routes are
proposed north and south of Downtown Fredericksburg, connecting US 290, US 87, and SH
16.

The feasibility study includes an origin-destination (O-D) analysis using the StreetLight
InSight tool to assess traffic patterns along US 290, US 87, and SH 16 in Fredericksburg.
The O-D analysis portion of the study quantified “local” vs. “through” traffic patterns along
the identified roadways to evaluate the potential benefit of each potential relief route
around Downtown Fredericksburg. This technical memorandum summarizes the O-D study
methodology and results and the preliminary evaluation of the proposed Fredericksburg
relief route alternatives.

Study Area

Six study zones surrounding the Fredericksburg area were identified for the O-D analysis
along US 290, US 87, and SH 16, as shown in Figure 1. The zones were placed at strategic
locations to capture trips entering the Fredericksburg area along the three major roadways
that would potentially use an alternative relief route. Existing traffic counts were collected at
the six study zones and in Downtown Fredericksburg between Thursday, December 14,
2017, and Sunday, December 17, 2017 and between Thursday, August 16, 2018, and
Sunday August 19, 2018. They are presented in Table 1. Additional data collection is
proposed in the future.

The potential relief routes may divert traffic traveling through Downtown Fredericksburg,
improving traffic conditions and reducing congestion in that area of town. The following
three relief route alternatives connecting US 290 around Fredericksburg were considered:
* A northern route connecting US 290, east and west of Fredericksburg, re-routing
“through” traffic to the north (“Northern Route”)
e A southern relief route connecting US 290, east and west of Fredericksburg, re-
routing “through” traffic south of the city (“Southern Route Option A”)
* A southern relief route connecting US 290, east of Fredericksburg, to US 87, north of
Fredericksburg, re-routing “through” traffic south of the city (“Southern Route Option
B")

The general paths of the proposed relief route alternatives in relation to the six study zones
are presented in Figure 1.
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Table 1: Fredericksburg Daily Traffic Counts

Traffic Count (veh/day)

Location Thursday
12/14/17| 8/16/18 |12/15/17| 8/17/18 |12/16/17| 8/18/18 |12/17/17| 8/19/18

Downtown
Fredericksburg
VEPCIVIVSE-yA 15902 11,793 18,708 13,530 16,365 12,587 14,554 11,140
(Northwest of
Lincoln St.)
N US 87
(North of 9,661 6,348 10,578 8,311 7,958 4,826 7,364 4,735
Wilhelm Rd.)
S US 87
CONGRIANEIE 10,382 9,172 12,067 10,592 9,859 9,707 9,007 7,855
View Tr.)
NE SH 16
(East of 4,547 4,146 5,019 4,704 3,769 3,665 3,573 3,420
Frederick Rd.)
SW SH 16
(South of 8,848 7,890 10,005 6,493 7,554 4,992 6,537 3,952
Friendship Ln.)
W US 290
(East of 5,703 4,467 6,771 5,400 5,132 4,028 4912 4,037
Homestead Dr.)
E US 290
(West of Cain 14,599 13,451 17,799 16,359 15,535 15,780 13,984 13,003
City Rd.)

Methodology

The StreetLight InSight tool was used for the O-D analysis between the identified study
zones. This tool uses collected real-world Location-Based Services data and GPS data to
track trip origins, destinations, and routes to assess traffic and mobility patterns. GPS data
was selected for the analysis due to its high spatial precision and ability to differentiate
between personal and commercial trips. The resulting data from the StreetLight Insight tool
was analyzed to evaluate each proposed relief route.

O-D ANALYSIS

The study zones were created in StreetLight InSight for the identified roadway locations and
Downtown Fredericksburg. Zones were set up as pass-through—meaning only trips passing
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through the zone are considered—and directional—meaning only trips moving in the selected
direction are considered. The six roadway study zones were set-up as directional pass-
through road-segment zones, providing entry and exit “gates” for analysis. This allowed for
the analysis of cars driving through the “gate” in each direction, creating both an origin and
destination for each roadway study zone surrounding Fredericksburg.

To evaluate different relief routes, “local” versus “through” trips had to be differentiated. A
“local” trip was defined as a trip that entered Fredericksburg via one roadway study zone
and ended in the Fredericksburg area. A “through” trip was defined as a trip that entered
one roadway study zone and exited another without a stopover exceeding five minutes. To
study these traffic patterns, the large area of Fredericksburg encompassed by the identified
study zones was defined as a non-pass-through zone to count the “local” trips ending in
Fredericksburg within the zone limits. A trip is considered stopped when the Bluetooth
device does not move more than five meters in five minutes or, for Navigation-GPS, when a
vehicle is turned off.

To determine the amount of “through” trips in Downtown Fredericksburg, a small pass-
through road segment zone, shown in Figure 2, was established along US 290 in Downtown
Fredericksburg, encompassing Main Street; SH 16, north and south of Main Street; and US
87, south of Main Street.

An O-D analysis was run using the StreetLight InSight tool, producing O-D data in normalized
index values for each of the six study zones surrounding Fredericksburg and the large zone
encompassing Fredericksburg.

An O-D analysis with a Middle Filter was also run by limiting the O-D analysis to only those
trips that passed through the pass-through zone in Downtown Fredericksburg. The Middle
Filter analysis quantified the trips that passed through the Downtown Fredericksburg zone
during a “through” trip between two of the six study area zones. This was done to determine
the amount of “through” trips passing through Downtown Fredericksburg that would
potentially be diverted by a relief route.

The resulting data was organized by vehicle type (personal and commercial vehicles) and
day type (average weekday and average weekend day) for a 24-hour period. An “average
weekday” was defined as Tuesday through Thursday, and an “average weekend day” was
defined as Saturdays and Sundays.
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Figure 2: Downtown Pass-Through Zone

DATA ANALYSIS
Traffic pattern results were translated from normalized StreetLight index values to number

of trips using traffic counts collected on Thursday, December 14th, 2017, and Saturday,
December 16t, 2017, at the study zone locations. Traffic counts were also collected in
August of 2018 and additional data collection is proposed in the future. The analysis will
eventually be updated based on the full set of traffic counts in order to form a more
complete picture of existing traffic conditions. From December 2017 tube count traffic data,
the number of personal and commercial vehicles entering Fredericksburg from each of the
study zone roadways was determined by applying heavy vehicle percentages from the Texas
Department of Transportation’s (TxDOT) Statewide Planning Map (Ref. 1), shown in Table 2,
to the weekday counts. Weekend commercial trips were estimated by applying a reduction
factor to weekday commercial trip values at each origin. This reduction factor was the ratio
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of weekend to weekday commercial trip index values from StreetLight. The traffic counts
from each study zone origin were then distributed to the study zone destinations using the
O-D ratios from the StreetLight analysis.

Table 2: Heavy Vehicle Percentage of Daily Traffic Volumes

Location Heavy Vehicle %

N US 87 12.4%
S US 87 7.0%
NE SH 16 12.0%
SW SH 16 7.4%
W US 290 10.9%
E US 290 10.9%

Source: TxDOT Statewide Planning Map (Ref. 1)

For each vehicle and day type, the percentage of “through” and “local” traffic was calculated
at each origin to determine traffic patterns on US 290, SH 16, and US 87. These
percentages were combined with the actual traffic counts to produce trips characterized by
origin, vehicle type, day type, and trip type (“local” or “through”).

The potential number of existing trips utilizing a certain relief route was estimated by
summing the “through” trips whose origin and destination study zone roadways both
connect to the proposed relief route; e.g., trips from north US 87 to south US 87 would be
served by Southern Route Option B since the relief route connects to both termini. The trips
potentially diverted from Downtown Fredericksburg by the relief route alternatives were
estimated using the percentage of “through” trips from each origin that pass through
Downtown via the Middle Filter and whose destination is served by the proposed relief route.
The resulting data summarizes the number of trips that currently travel through
Fredericksburg and would potentially use the proposed relief routes, organized by type of
vehicle and weekday/weekend trips. The methodology does not account for route
preferences, travel distance, or other factors that may affect the use of a potential relief
route.

Origin-Destination Study Results and Analysis

Origin-destination traffic patterns for both personal and commercial vehicles approaching
the Fredericksburg area from each study zone are presented in Table 3 and Table 4. The
heaviest incoming traffic for personal vehicles is from US 290, east of Fredericksburg, but
US 87, north and south of Fredericksburg, and SH 16, southwest of Fredericksburg, also are
notable sources of personal trips during both weekdays and weekends. Based on the study,
the majority of personal vehicles in the Fredericksburg area travel locally within
Fredericksburg on both weekdays and weekends. During weekends, an influx of “local” trips
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originate from US 290, east of Fredericksburg, while trips originating from southwest SH 16,
west US 290, and north US 87 experience a decrease in “local” traffic percentages. Routes
with a significant percentage of personal “through” trips in Fredericksburg are:

* US 87, north of Fredericksburg, to US 87, south of Fredericksburg (24 percent and
29 percent of incoming N US 87 traffic during the weekday and weekend,
respectively)

* SH 16, southwest of Fredericksburg, to US 290, east of Fredericksburg (23 percent
and 33 percent of incoming SW SH 16 traffic during the weekday and weekend,
respectively)

* US 290, west of Fredericksburg, to US 290, east of Fredericksburg (26 percent and
37 percent of incoming W US 290 traffic during the weekday and weekend,
respectively)

Commercial traffic makes up a small portion of traffic in Fredericksburg when compared to
the personal vehicle trips. The largest amount of commercial traffic originates from US 290,
east of Fredericksburg, and SH 16 provides the lowest amount of commercial traffic
compared to the other roadways studied. Generally, the large majority of commercial
vehicles are “through” traffic, with the exception of incoming traffic at SH 16, southwest of
Fredericksburg. The roadway origins with the greatest “through” traffic percentages are US
290, west of Fredericksburg, and US 87, north of Fredericksburg. US 290, west of
Fredericksburg, experiences the largest percentage change in the “local” and “through”
traffic ratio, as it serves 7 percent less “local” traffic on the weekends. Routes with a
significant percentage of commercial “through” trips in Fredericksburg are:

e US 87, north of Fredericksburg, to US 87, south of Fredericksburg (67 percent and
75 percent of incoming N US 87 traffic during the weekday and weekend,
respectively)

e US 87, south of Fredericksburg, to US 87, north of Fredericksburg (37 percent and
45 percent of incoming S US 87 traffic during the weekday and weekend,
respectively)

e SH 16, northeast of Fredericksburg, to US 87, south of Fredericksburg (33 percent
and 37 percent of incoming NE SH 16 traffic during the weekday and weekend,
respectively)

e SH 16, southwest of Fredericksburg, to US 290, east of Fredericksburg (23 percent
and 30 percent of incoming SW SH 16 traffic during the weekday and weekend,
respectively)

e US 290, west of Fredericksburg, to US 290, east of Fredericksburg (78 percent and
86 percent of incoming W US 90 traffic during the weekday and weekend,
respectively)

e US 290, east of Fredericksburg, to US 290, west of Fredericksburg (25 percent and
33 percent of incoming E US 290 traffic during the weekday and weekend,
respectively)
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The percentages of total Fredericksburg “through” traffic captured by each relief route
alternative are summarized for personal and commercial vehicles in Table 5 and Table 6.

By connecting US 87, north of Fredericksburg, the Southern Relief Route Option B captures
15 to 20 percent more personal “through” trips compared to the Southern Relief Route
Option A, and the Northern Relief Route captures the least. There is no significant
difference between the relief route capture for personal trips between the weekdays and the
weekend.

The Southern Route Option B captures nearly all commercial “through” trips, with 90
percent and 95 percent of commercial “through” trips captured during a weekday and
weekend, respectively. Commercial “through” trips are captured by the Southern Route
Option B nearly three times as much as the Northern Route during weekdays. During both
weekdays and weekends, Southern Route Option B captures almost double the amount of
“through” Fredericksburg traffic than Southern Route Option A.

Table 5: Personal Vehicle Relief Route Capture Summary

Through Trip Relief Route Capture

Day Type

Northern Route Southern Route - A | Southern Route - B

Weekday 25%

62% 78%

Weekend 23% 62% 80%

Table 6: Commercial Vehicle Relief Route Capture Summary

Through Trip Relief Route Capture

Northern Route Southern Route -A | Southern Route - B

e
Weekday 32% 50% 90%

Day Type

Weekend 42% 51% 95%

Results based on a preliminary methodology indicated that approximately 6,500 total trips,
including 1,000 commercial trips, could be diverted from Downtown with the Southern
Route Option B; however, after further refinement of the methodology and updates to the
assumed commercial vehicle percentages from TxDOT, the analysis results were updated
and are provided in Tables 7 through 10.
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Table 7 and Table 8 present the potential personal trip diversion of “through” trips, including
those passing through Downtown Fredericksburg, during weekdays and weekends for each
origin and each relief route alternative. This was determined by evaluating the percent of
“through” trips captured by each relief route and the percent of “through” trips that could
potentially be diverted from Downtown with the exclusion and inclusion, respectively, of the
Middle Filter in the O-D analysis.

A southern route provides greater personal trip diversion during both weekdays and
weekends compared to a northern route option, and the addition of US 87 North to form
Southern Route Option B significantly increases the personal “through” trips diverted from
the Fredericksburg area and Downtown Fredericksburg. The Southern Route Option B
captures about three times as many “through” trips as the Northern Route and about 2,000
more trips than Southern Route Option A during both weekdays and weekends. The
percentage of trips captured by the relief routes from each origin is generally low, as the
majority of personal trips around Fredericksburg are “local” and may not use a relief route.

The majority of personal “through” trips potentially captured by the Northern Route currently
pass through Downtown Fredericksburg. Southern Route Option A potentially diverts
approximately the same number of trips from Downtown as the Northern Route, but
Southern Route Option B potentially captures about 2,000 more daily trips from Downtown
than each of the other two alternatives during weekdays and weekends. Southern Route
Option B may divert almost 4,000 personal “through” trips passing through Downtown—
roughly twenty-five percent of existing traffic on US 290 in Downtown Fredericksburg, based
on collected traffic counts provided in Table 1.

Table 9 and Table 10 present the potential commercial trip diversion on both weekdays and
weekends for all relief route alternatives. Southern Relief Route Option B is expected to
serve almost three times and two times the amount of commercial “through” traffic as the
Northern Route and Southern Route Option A, respectively. The connection of US 87, north
of Fredericksburg, with a southern relief route doubles the potential trips diverted, as a large
amount of commercial traffic passing through Fredericksburg originates from US 87 North.

Southern Route Option B diverts more than double the commercial traffic passing through
Downtown during weekdays and weekends compared to Southern Route Option A and the
Northern Route due to the connection of US 87 North.

During both the weekdays and weekends, the Southern Route Option B may divert about 30
percent of the total traffic on US 290/US 87 in Downtown Fredericksburg, based on the
collected traffic counts provided in Table 1. It should be noted that a significant amount of
“through” trips to and from the southern study zones are not accounted for when analyzing
the trips passing through Downtown, indicating that other existing routes are being utilized
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around the Downtown area. This disparity can be seen between the trip totals between the
number of trips from each origin and the number of trips diverted from Downtown in Tables
7 through 10. For example, from Table 7 and Table 8, over 1,000 personal “through” trips
from SH 16, southwest of Fredericksburg, are captured by the Southern Route Option B;
however, less than 400 of those trips pass through Downtown Fredericksburg, suggesting
that most of those “through” trips use an alternate route to cross the Fredericksburg area.

Conclusion
This memorandum summarizes the methodology undertaken to characterize personal and
commercial traffic patterns in Fredericksburg, Texas, to evaluate potential relief routes
connecting US 290, SH 16, and US 87. The study estimated “through” and “local” trips for
personal and commercial vehicles to determine the potential trip diversion from
Fredericksburg and the Downtown area due to the relief route alternatives. Results indicate:
* The majority of personal trips in Fredericksburg are “local” trips with destinations in
Fredericksburg
* The majority of commercial trips are “through” trips that may use a relief route
circumventing the city
e A southern route connecting US 290 around Fredericksburg would serve more trips
than a northern route
e Southern Relief Route Option B is similar to Option A, but offers a connection to US
87, north of Fredericksburg. This roadway could serve a significant amount of
“through” traffic in Fredericksburg
* From all relief route alternatives proposed, the Southern Relief Route Option B has
the potential to divert the greatest number of both personal and commercial
“through” trips from the Fredericksburg area and Downtown Fredericksburg.
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