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1. Project Description

This technical report identifies and assesses traffic noise impacts associated with the proposed

improvements to State Highway 16 (SH 16) in Bandera County, Texas.

The Texas Department of Transportation (TXDOT) San Antonio District is proposing to make
improvements to 1.47 miles of SH 16 from Old San Antonio Road to Robindale East in Bandera
County, Texas (CSJ: 0291-06-053) (Exhibit 1). The existing roadway varies from two to four
lanes with a continuous center turn lane. The proposed improvements would upgrade the
existing facility to four lanes with a continuous center turn lane for the length of the project.
The project will be constructed entirely within existing right-of-way (ROW), which varies from
200 to 320 feet in width. The construction limits of State Highway 16, as identified in the
project schematics, are defined as Begin Project (Station 799+93.46) located at Robindale

East Road, to End Project (Station 880+09.28) located at Old San Antonio Road (Exhibit 2).

The traffic data used in the traffic noise analysis are included in Exhibit 3 and Exhibit 4. A
memorandum from TxDOT’s Transportation Planning and Programming (TPP) Division provided
approved anticipated average daily traffic volumes for 2023 and 2043 conditions (TxDOT

2018).

2. Noise Analysis

2.1. Background and Methodology

This analysis was accomplished in accordance with TxDOT's Federal Highway
Administration (FHWA)-approved Guidelines for Analysis and Abatement of Roadway

Traffic Noise (April 2011). Traffic Noise Model version 2.5 (TNM 2.5) was utilized in this
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assessment. Traffic volume data used in this analysis and approved by TxDOT's TPP

division can be found in Exhibit 3 and Exhibit 4.

Sound from highway traffic is generated primarily from a vehicle’s tires, engine, and
exhaust. It is commonly measured in decibels and is expressed as “dB.” Sound occurs over
a wide range of frequencies. However, not all frequencies are detectable by the human ear;
therefore, an adjustment is made to the high and low frequencies to approximate the way
an average person hears traffic sounds. This adjustment is called A-weighting and is

”

expressed as “dB(A).” Also, because traffic sound levels are never constant due to the
changing number, type, and speed of vehicles, a single value is used to represent the

average or equivalent sound level and is expressed as “Leq.”

The existing dominant source of noise in the vicinity of the proposed project is roadway
traffic. However, existing noise levels, by themselves, do not determine when noise
impacts would occur. Rather, existing noise levels are only considered relative to predicted

(future) noise levels.

The traffic noise analysis typically includes the following elements:

e |dentification of land use activity areas that might be impacted by traffic noise.
¢ Determination of existing noise levels.

e Prediction of future noise levels.

e Identification of possible noise impacts.

¢ Consideration and evaluation of measures to reduce noise impacts.

The FHWA has established the Noise Abatement Criteria (NAC) listed in Table 1 for various

land use activity areas that are used as one of two means to determine when a traffic noise
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impact would occur.

Table 1: Noise Abatement Criteria
Activity dB(A) Leq Description of Land Use Activity Areas

Category

Lands on which serenity and quiet are of extraordinary significance
57 and serve an important public need and where the preservation of

A (exterior) | those qualities is essential if the area is to continue to serve its
intended purpose
B 67 Residential
(exterior)
Active sport areas, amphitheaters, auditoriums, campgrounds,
C 67 cemeteries, day care centers, hospitals, libraries, medical
(exterior) | facilities, parks, picnic areas, places of worship, playgrounds,
public meeting rooms, public or nonprofit institutional structures,
radio studios, recording studios, recreation areas, Section 4(f)
sites, schools, television studios, trails, and trail crossings
Auditoriums, day care centers, hospitals, libraries, medical
D 52 facilities, places of worship, public meeting rooms, public or

(interior) | nonprofit institutional structures, radio studios, recording studios,
schools, and television studios

E 72 Hotels, motels, offices, restaurants/bars, and other developed
(exterior) lands, properties, or activities not included in A-D or F

Agricultural, airports, bus yards, emergency services, industrial,
logging, maintenance facilities, manufacturing, mining, rail yards,

F - retail facilities, shipyards, utilities (water resources, water
treatment, electrical), and warehousing
G - Undeveloped lands that are not permitted

A noise impact occurs when either the absolute or relative criterion is met:

Absolute criterion: the predicted noise level at a receiver approaches, equals, or exceeds
the NAC. "Approach" is defined as one dB(A) below the NAC. For example: a noise impact

would occur at a Category B residence if the noise level is predicted to be 66 dB(A) or above.

Relative criterion: the predicted noise level substantially exceeds the existing noise level at
a receiver even though the predicted noise level does not approach, equal, or exceed the
NAC. “Substantially exceeds” is defined as more than 10 dB(A). For example: a noise
impact would occur at a Category B residence if the existing level is 54 dB(A) and the

predicted level is 65 dB(A).

When a traffic noise impact occurs, noise abatement measures must be considered. A
6
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noise abatement measure is any positive action taken to reduce the impact of traffic noise
on an activity area. Identification of receivers was limited to the limits of the area affected
by the design improvements. The project area and adjacent properties were examined for
the presence of existing noise receivers. Twenty-two receivers were identified along the

proposed project.

FHWA’s TNM 2.5 was used to calculate existing and predicted traffic noise levels for the
proposed project. TNM primarily considers the number, type, and speed of vehicles;
highway alignment and grade; cuts, fills, and natural berms; surrounding terrain features;

and the locations of activity areas likely to be impacted by the associated traffic noise.

The existing speed limits are 65 miles per hour (mph) approaching the eastern project limits
to Robindale East, 55 mph from Robindale East to the driveway south of the baseball field at
Bandera High School, and 45 mph from the driveway south of the baseball field at Bandera
High School to the western project limits. Average daily traffic (ADT) for SH 16 is estimated
to be 12,900 vehicles per day (vpd) in 2023 and 17,500 vpd in 2043. Light-duty vehicles
would comprise approximately 95.6 percent, medium duty vehicles 2.9 percent, and heavy-

duty vehicles 1.5 percent of the vehicle mix for the design hourly volume (DHV).

2.2. Consideration of Future Noise Impacts

Existing and predicted exterior traffic noise levels were modeled at receiver locations
(Exhibit 2 and Table 2) using FHWA's traffic TNM 2.5 software. Receiver locations were
selected to represent the land use activity areas adjacent to the proposed project that may
be impacted by traffic noise and potentially benefit from feasible and reasonable noise
abatement. R-O5 is a receiver located within the interior of a school. Twenty-five dB(A) was
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subtracted from the existing and predicted noise level to account for the noise reduction of

concrete masonry exterior of the building.

Table 2: Traffic Noise Levels
NAC NAC Level Existing Predicted 2043

Noise
Category (dB) (dB) ez (/5

Impact

Receiver  Description

01 Motel Pool E 72 52 56 4 No
02 Campground C 67 55 56 1 No
03 Athletic Field C 67 51 53 2 No
04 School (Exterior) C 67 59 60 1 No
05 |School (Interior) D 52 *28 *29 1 *No
06 Athletic Field C 67 56 57 1 No
07 Residence B 67 53 56 3 No
08 Residence B 67 49 52 3 No
09 Residence B 67 55 58 3 No
10 Residence B 67 54 57 3 No
11 Residence B 67 58 60 2 No
12 Residence B 67 54 57 3 No
13 Residence B 67 49 53 4 No
14 Residence B 67 57 60 3 No
15 Residence B 67 48 52 4 No
16 Residence B 67 57 61 4 No
17 Residence B 67 58 64 6 No
18 Residence B 67 49 50 1 No
19 Residence B 67 57 62 5 No
20 Residence B 67 57 61 4 No
21 Residence B 67 57 60 3 No
22 Residence B 67 52 54 2 No

* - Interior Adjustment: 25 dB subtracted from Existing and Predicted noise levels because the interior
receiver is within Masonry Construction.

As indicated in Table 2, the proposed project would not result in a traffic noise impact to
any of the twenty-two receivers. Noise abatement measures were not evaluated since

none of the receivers will be impacted.

To avoid noise impacts that may result from future development of properties adjacent to
the project, local officials responsible for land use control programs must ensure, to the
maximum extent possible, no new activities are planned or constructed along or within the
following predicted (2043) noise impact contours. Noise contours were determined for

undeveloped property north of SH 16, east of Bandera Creek.
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Table 3: Traffic Noise Impact Contours

Impact Contour Distance from Right of Way
NAC Category B & C 66 dB(A) 9 ft. from ROW
NAC Category E 71 dB(A) Within ROW

As indicated in Table 3, noise impact contours for NAC Categories B & C (66 dB(A)) would
occur at approximately 9 ft. from the ROW. The noise impact contour for 71 dB(A) could

not be created at the edge of or outside of the ROW; this contour is within the ROW.

2.3. Construction Noise

Noise associated with the construction of the project is difficult to predict. Heavy
machinery, the major source of noise in construction, is constantly moving in unpredictable
patterns. However, construction normally occurs during daylight hours when occasional
loud noises are more tolerable. None of the receivers is expected to be exposed to
construction noise for a long duration; therefore, any extended disruption of normal
activities is not expected. Provisions will be included in the plans and specifications that
require the contractor to make every reasonable effort to minimize construction noise
through abatement measures such as work-hour controls and proper maintenance of

muffler systems.

A copy of this traffic noise analysis will be made available to local officials to ensure, to the
maximum extent possible, future developments are planned, designed, and programmed
in @ manner that would avoid traffic noise impacts. On the date of approval of this
document (Date of Public Knowledge), FHWA and TxDOT are no longer responsible for
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providing noise abatement for new development adjacent to the project.

3. Conclusions

As indicated by Table 2, the proposed project will not result in any impacts to any of the
twenty-two noise receivers. No abatement measures are proposed for the project because

none of the receivers will be impacted.
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EXHIBIT 3
Traffic Analysis for Highway Design
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Memo

TO: Richard De La Cruz, P.E. DATE: March 2, 2018
Project Manager
TxDOT San Antonio District

FROM: Derek Mueller, P.E. PROJECT 40412-01
NO.:

RE: SH 16, CSJ: 0291-06-053 Traffic Projections

Methodology Memo

The following is a summary of the data used for this project and how it was applied to assume
the growth rates and the projected turning counts for the corridor.

- Study Area: this corridor, located east of Bandera, TX, in Bandera County, is along SH 16

from Old San Antonio Rd to Robindale East Rd.

- Historic Counts: these were the more relevant counts obtained from the Traffic Count

Database System (TCDS).
0 One annual ACR count was available within the corridor (10H4)

o Two annual ACR counts were available on SH 16 outside the limits of the project (10T1

in downtown Bandera and 10H5 located 4 miles east of Bandera),

0 Three additional annual ACR counts within a 2-mile radius of Bandera [SH 173 North

(10H2), SH 173 South (10H17) and SH 16 West of Bandera (10H22)].

- Counts Collected: average daily traffic (ADT) volume count data was obtained at 14 locations
along the corridor and its intersecting roads. Three classification counts were taken: one at
each end of the corridor and one between Old San Antonio Hwy and Robindale West Rd.
Turning movement count data was collected during a 12-hr period (7:00AM - 7:00PM) on SH
16 at the Old San Antonio Rd and Old San Antonio Hwy intersections. All data was collected

on Wednesday May 24, 2017.

- Known Projections: according to the statewide planning map website, the 2035 estimated

AADT is 13,380 vehicles with a 6.9% 24-hour truck percentage.

- Classification Data: three vehicle classification counts were collected within the corridor (just
west of Old San Antonio Rd, just east of Old San Antonio Hwy, and just east of Robindale
East Rd). The ADT and DHV were calculated for each of these three locations and the highest

values were chosen to represent the corridor.

TBPE Firm Registration #470 | TBPLS Firm Registration #10028800
San Antonio | Austin | Houston | Fort Worth | Dallas

Transportation | Water Resources | Land Development | Surveying | Environmental

2000 NW Loop 410, San Antonio, TX 78213 T: 210.375.9000 www.Pape-Dawson.com



Richard De La Cruz, P.E.
Re: SH 16, CSJ: 0291-06-053 Traffic Projections
March 2, 2018 Page 2 of 2

- Growth Rate & Factors: besides several hundred-acre open-lot parcels that could potentially
develop and attract more traffic to the area, there are no signs of major developments in the
near future. Despite fluctuating AADT data throughout the years, comparing each year’s
growth rate relative to 2043 (20 years) shows a uniform 3.0%. In this case, 3.0% was chosen
for growth rate until 2043, and 2.0% beyond 2043. K and D factors were calculated by
evaluating the ADT’s collected along SH 16. These calculations gave a K factor of 8.7 and a
directional distribution (D) of 50.2% WB direction which is consistent with the data within the

corridor.

Assumed Values

20 Year Growth

>20 Year Growth

ADT

Assumed Truck Percentage

DHV

Assumed K Factor

Assumed D Factor

- Method: Line diagrams showing projected turning movement counts were developed using
the calculated growth rate and traffic counts along the corridor and side streets.

END OF MEMO

K:\projects\404\12\01\design\Civil\Traffic\Documents\Methodology Memo_SH16.docx
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TRAFFIC ANALYSIS FOR HIGHWAY DESIGN

March 2, 2018

San Antonio District
Total Number of Equivalent 18k  Single
Axle Load Applications
One Direction Expected for a
Base Year Percent 20 Year Period
Average Daily Dir Percent Tandem (2020 to 2040)
Description of Location Traffic Dist K Trucks Axles in Flexible S Rigid
2023 2043 % Factor ADT DHV ATHWLD | ATHWLD | Pavement [ N Pavement SLAB
SH 16 (No-Build Condition)
Section 1
From Old San Antonio Rd 12,900 | 17,500 | 57-43 10.8 46 3.0 11,000 1,615,000 | 3 | 1,917,000| 8"
To Robindale East Rd
Bandera County
Data for Use in Air & Noise Analysis
Base Year
Vehicle Class % of ADT % of DHV
Light Duty 95.8 95.6
Medium Duty 1.8 2.9
Heavy Duty 2.4 15
Total Number of Equivalent 18k  Single
Axle Load Applications
One Direction Expected for a
Base Year 30 Year Period
Average Daily Dir Percent (2020 to 2050)
Description of Location Traffic Dist K Trucks Flexible S Rigid
2023 2053 % Factor ADT DHV ATHWLD Pavement | N Pavement SLAB
SH 16 (No-Build Condition)
Section 1
From Old San Antonio Rd 12,900 | 19,700 | 57-43 10.8 46 3.0 11,000 2,598,000 | 3 | 3,084,000 8"
To Robindale East Rd
Bandera County
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EXHIBIT 4
DHV Calculations



SH 16 from Old San Antonio Rd. to Robindale East

CSJ: 0291-06-053
Ex04 DHV Calculations

Name [EBO1-A & EBO1-B Direction [Eastbound |
ADT 8750 Each Lane
x|K-factor (%) 10.8 Vehicle Type % Mix Veh/hr | Speed
x|Dir-Dist (%) 100 Light Auto 95.6 = 452 45
+|# Lanes 2 Medium Truck 2.9 = 14 45
=|DHV/Lane 473 Heavy Truck 1.5 = 7 45
Totals 100 473
Name |EBO2-A & EB02-B |Direction |Eastbound |
ADT 8185 Each Lane
x|K-factor (%) 10.8 Vehicle Type % Mix Veh/hr | Speed
x|Dir-Dist (%) 100 Light Auto 95.6 = 423 45
+|# Lanes 2 Medium Truck 2.9 = 13 45
=|DHV/Lane 442 Heavy Truck 1.5 = 7 45
Totals 100 442
Name |EBO3-A & EB0O3-B Direction Eastbound |
ADT 8535 Each Lane
x|K-factor (%) 10.8 Vehicle Type % Mix Veh/hr | Speed
x|Dir-Dist (%) 100 Light Auto 95.6 = 441 55
+|# Lanes 2 Medium Truck 2.9 = 13 55
=|DHV/Lane 461 Heavy Truck 1.5 = 7 55
Totals 100 461
Name |EBO4-A & EB04-B Direction Eastbound |
ADT 8650 Each Lane
x|K-factor (%) 10.8 Vehicle Type % Mix Veh/hr | Speed
x| Dir-Dist (%) 100 Light Auto 95.6 = 447 55
+|# Lanes 2 Medium Truck 2.9 = 14 55
=|DHV/Lane 467 Heavy Truck 1.5 = 7 55
Totals 100 467
Name |EBO5-A & EBO5-B Direction Eastbound |
ADT 8620 Each Lane
x|K-factor (%) 10.8 Vehicle Type % Mix Veh/hr | Speed
x| Dir-Dist (%) 100 Light Auto 95.6 = 445 55
+|# Lanes 2 Medium Truck 2.9 = 13 55
=|DHV/Lane 465 Heavy Truck 1.5 = 7 55
Totals 100 465




Name

Name

Name

Name

Name

Name

EBO6-A & EBO6-B Direction [Eastbound |
ADT 8525 Each Lane
K-factor (%) 10.8 Vehicle Type % Mix Veh/hr | Speed
Dir-Dist (%) 100 Light Auto 95.6 440 55
+|# Lanes 2 Medium Truck 2.9 13 55
DHV/Lane 460 Heavy Truck 1.5 7 55
Totals 100 460
EBO7-A & EBO7-B |Direction |Eastbound |
ADT 8525 Each Lane
K-factor (%) 10.8 Vehicle Type % Mix Veh/hr | Speed
x|Dir-Dist (%) 100 Light Auto 95.6 440 55
+|# Lanes 2 Medium Truck 2.9 13 55
DHV/Lane 460 Heavy Truck 1.5 7 55
Totals 100 460
EBO8-A & EB08-B |Direction |Eastbound |
ADT 8525 Each Lane
x|K-factor (%) 10.8 Vehicle Type % Mix Veh/hr | Speed
Dir-Dist (%) 100 Light Auto 95.6 440 55
+|# Lanes 2 Medium Truck 2.9 13 55
DHV/Lane 460 Heavy Truck 1.5 7 55
Totals 100 460
EB09-A & EB09-B Direction Eastbound |
ADT 8360 Each Lane
K-factor (%) 10.8 Vehicle Type % Mix Veh/hr | Speed
Dir-Dist (%) 100 Light Auto 95.6 432 65
+|# Lanes 2 Medium Truck 2.9 13 65
DHV/Lane 451 Heavy Truck 1.5 7 65
Totals 100 451
WB01-A & WB01-B Direction Westbound |
ADT 8245 Each Lane
K-factor (%) 10.8 Vehicle Type % Mix Veh/hr | Speed
Dir-Dist (%) 100 Light Auto 95.6 426 65
- |# Lanes 2 Medium Truck 2.9 13 65
DHV/Lane 445 Heavy Truck 1.5 7 65
Totals 100 445
WB02-A & WB02-B |Direction |Westbound |
ADT 8510 Each Lane
K-factor (%) 10.8 Vehicle Type % Mix Veh/hr | Speed
Dir-Dist (%) 100 Light Auto 95.6 439 55
- |# Lanes 2 Medium Truck 2.9 13 55
DHV/Lane 460 Heavy Truck 1.5 7 55
Totals 100 460




Name

Name

Name

Name

Name

Name

WB03-A & WB03-B Direction |Westbound |
ADT 8513 Each Lane
K-factor (%) 10.8 Vehicle Type % Mix Veh/hr | Speed
Dir-Dist (%) 100 Light Auto 95.6 439 55
+|# Lanes 2 Medium Truck 2.9 13 55
DHV/Lane 460 Heavy Truck 1.5 7 55
Totals 100 460
WB04-A & WB04-B |Direction |Westbound |
ADT 8455 Each Lane
K-factor (%) 10.8 Vehicle Type % Mix Veh/hr | Speed
x|Dir-Dist (%) 100 Light Auto 95.6 436 55
+|# Lanes 2 Medium Truck 2.9 13 55
DHV/Lane 457 Heavy Truck 1.5 7 55
Totals 100 457
WBO05-A & WB05-B |Direction |Westbound |
ADT 8250 Each Lane
x|K-factor (%) 10.8 Vehicle Type % Mix Veh/hr | Speed
Dir-Dist (%) 100 Light Auto 95.6 426 55
+|# Lanes 2 Medium Truck 2.9 13 55
DHV/Lane 446 Heavy Truck 1.5 7 55
Totals 100 446
WB06-A & WB06-B Direction Westbound |
ADT 8650 Each Lane
K-factor (%) 10.8 Vehicle Type % Mix Veh/hr | Speed
Dir-Dist (%) 100 Light Auto 95.6 447 55
+|# Lanes 2 Medium Truck 2.9 14 55
DHV/Lane 467 Heavy Truck 1.5 7 55
Totals 100 467
WBO07-A & WB07-B Direction Westbound |
ADT 8660 Each Lane
K-factor (%) 10.8 Vehicle Type % Mix Veh/hr | Speed
x| Dir-Dist (%) 100 Light Auto 95.6 447 55
- |# Lanes 2 Medium Truck 2.9 14 55
DHV/Lane 468 Heavy Truck 1.5 7 55
Totals 100 468
WBO08-A |Direction |Westbound |
ADT 1065 Each Lane
x|K-factor (%) 10.8 Vehicle Type % Mix Veh/hr | Speed
Dir-Dist (%) 100 Light Auto 95.6 110 45
- |# Lanes 1 Medium Truck 2.9 3 45
DHV/Lane 115 Heavy Truck 1.5 2 45
Totals 100 115




Name

Name

X X

X X

WB08-B Direction |Westbound |

ADT 7625 Each Lane

K-factor (%) 10.8 Vehicle Type % Mix Veh/hr | Speed

Dir-Dist (%) 100 Light Auto 95.6 787 45

# Lanes 1 Medium Truck 2.9 24 45

DHV/Lane 824 Heavy Truck 1.5 12 45
Totals 100 824

WB09 |Direction |Westbound |

ADT 7625 Each Lane

K-factor (%) 10.8 Vehicle Type % Mix Veh/hr | Speed

Dir-Dist (%) 100 Light Auto 95.6 787 45

# Lanes 1 Medium Truck 2.9 24 45

DHV/Lane 824 Heavy Truck 1.5 12 45
Totals 100 824




