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I.  INTRODUCTION

The Texas Department of Transportation (TxDOT) is proposing to reconstruct and add capacity
to Interstate Highway (1) 20, I-820 and United States Highway (US) 287 including three major
interchanges in southeast Tarrant County within the cities of Arlington, Forest Hill, Fort Worth,
and Kennedale. The major interchanges are the 1-820/US 287 Interchange, the -20/1-820
Interchange, and the I-20/US 287 Interchange. This proposed project spans approximately
16 miles and would add main lanes and frontage roads to |I-20 from Forest Hill Drive to
Park Springs Boulevard, [-820 from [-20 to Brentwood Stair Road, and US 287 from
Bishop Street to Sublett Road. New frontage roads would be constructed at various locations,
and bicycle and pedestrian accommodations would be provided throughout. The proposed
project is collectively referred to as the “Southeast Connector.” Please see the following
document and figures that have been uploaded into TXECOS: Project Description
(0008-13-125, etc.).pdf, Project Location Map (0008-13-125, etc.).pdf, and Aerial Project
Location Map (0008-13-125, etc.).pdf.

Il. NOISE ASSESSMENT

This analysis was accomplished in accordance with TxDOT’s (Federal Highway Administration
[FHWA] approved) Guidelines for Analysis and Abatement of Roadway Traffic Noise (2011)
utilizing TxDOT’s (FHWA approved) 2019 for Analysis and Abatement of Roadway Traffic Noise
benefitted receiver costs.

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 traffic noise analysis typically includes the following elements:
Identification of land use activity areas that might be impacted by traffic noise.

e Determination of existing noise levels.

e Prediction of future noise levels.

e |dentification of possible noise impacts.

e Consideration and evaluation of measures to reduce noise impacts.
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The FHWA has established the following Noise Abatement Criteria (NAC) for various land use
activity areas that are used as one of two means to determine when a traffic noise impact
would occur (Table 1).

Table 1: FHWA Noise Abatement Criteria

C':\(’:Lg\élc?rly dB(A) Leq Description of Land Use Activity Areas
A 57 (exterior) Lands on which serenity and quiet are of extra-ordinary significance and

serve an important public need and where the preservation of those qualities
is essential if the area is to continue to serve its intended purpose.
B 67 (exterior) Residential
C 67 (exterior) Active sport areas, amphitheaters, auditoriums, campgrounds, cemeteries,
day care centers, hospitals, libraries, medical 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.
D 52 Auditoriums, day care centers, hospitals, libraries, medical facilities, places of
(interior) worship, public meeting rooms, public or nonprofit institutional structures,
radio studios, recording studios, schools, and television studios.

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

F - Agricultural, airports, bus yards, emergency services, industrial, logging,
maintenance facilities, manufacturing, mining, rail yards, retail facilities,
shipyards, utilities (water resources, water treatment, electrical), and
warehousing.

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 noise
abatement measure is any positive action taken to reduce the impact of traffic noise on an
activity area.

The FHWA traffic noise modeling software was used to calculate existing and predicted traffic
noise levels. The model 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. Existing year
traffic volumes utilized in the model were approved by TxDOT - Transportation Planning and
Programing Division (TPP) and 2045 volumes were extrapolated utilizing the TxDOT-TPP
approved data (August 20, 2019).
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Existing and predicted traffic noise levels were modeled at receiver locations (Table 2 and
Noise Receiver Location Map) that represent the land use activity areas adjacent to the
proposed project that might be impacted by traffic noise and potentially benefit from feasible
and reasonable noise abatement.

Table 2: Traffic Noise Levels dB(A) Leq

Representative Receiver NAC NAC Existing = Predicted Change Noise

Category Level (+/-) Impact
R1 - Single-family Residential B 67 69 76 +7 Yes
R2 - Chua Vien An Temple C 67 68 74 +6 Yes
(outdoor area)
R3 - Single-family Residential B 67 65 72 +7 Yes
R4 - Single-family Residential B 67 64 72 +8 Yes
R5 - Single-family Residential B 67 68 79 +11 Yes
R6 - Single-family Residential B 67 67 78 +11 Yes
R7 - Single-family Residential B 67 68 72 +4 Yes
R8 - Forest Hill United Methodist D 52 44 48 +4 No
Church (interior)
R9 - Single-family Residential B 67 71 74 +3 Yes
R10 - Vincent Victoria Village Assisted D 52 44 49 +5 No
Living (interior)
R11 - Agape Metropolitan Community D 52 44 49 +5 No
Church (interior)
R12 - Forest Hill Memorial Park C 67 68 73 +5 Yes
(memorial benches)
R13 - Single-family Residential B 67 71 76 +5 Yes
R14 - Single-family Residential B 67 70 72 +2 Yes
R15 - Single-family Residential B 67 71 71 0! Yes
R16 - Single-family Residential B 67 74 69 -5t Yes
R17 - Single-family Residential B 67 73 73 0! Yes
R18 - Single-family Residential B 67 72 67 -51 Yes
R19 - Knights Inn (motel, pool) E 72 71 64 -7t No
R20- Single-family Residential D 52 46 43 -3t No
(mobile home)
R21 - Galileo Christian Church (interior) B 67 66 65 -1t No
R22 - Single-family Residential B 67 64 62 21 No
R23 - Single-family Residential B 67 69 66 -3t Yes
R24 - Single-family Residential B 67 71 69 21 Yes
R25 - Single-family Residential B 67 74 75 +1 Yes
R26 - Single-family Residential B 67 66 66 0?1 Yes
R27 - Single-family Residential B 67 63 63 0t No
R28 - Single-family Residential B 67 70 73 +3 Yes
R29 - Kingdom Hall Church (interior) D 52 43 42 -11 No
R30 - Sterling Crest Apartments B 67 78 78 0! Yes
(2-story)
R31 - Single-family Residential B 67 71 74 +3 Yes
R32 - The Trails Apartments (3-story) B 67 74 74 0?1 Yes
R33 - Oak Chase Apartments (2-story) B 67 73 74 +1 Yes
R34 - Parks at Tree Point (apartment, B 67 70 72 +2 Yes
2-story)
R35 - Single-family Residential B 67 62 65 +3 No
R36 - Single-family Residential B 67 67 68 +1 Yes
R37 - Single-family Residential B 67 68 73 +5 Yes
R38 - The Welcome Table Christian D 52 42 45 +3 No
Church (interior)
R39 - Old West Cafe (outdoor seating) E 72 75 71 -4 Yes
CSJ: 0008-13-125, etc. 3



Table 2: Traffic Noise Levels dB(A) Leq
Representative Receiver NAC NAC Existing = Predicted Change Noise

Category Level 2045 (+/-) Impact
R40 - Sonic Drive-In (restaurant, E 72 68 70 +2 No
outdoor seating)
R41 - Chick-fil-A (restaurant, outdoor E 72 66 68 +2 No
seating)
R42 - The Catch (restaurant, outdoor E 72 67 69 +2 No
seating)
R43 - Scholastic Education Center D 52 44 45 +1 No
(school, interior)
R44 - Single-family Residential B 67 71 71 0! Yes
R45 - Single-family Residential B 67 72 75 +3 Yes
R46 - Single-family Residential B 67 67 68 +1 Yes
R47 - Single-family Residential B 67 72 76 +4 Yes
R48 - Single-family Residential B 67 68 68 0! Yes
R49 - Single-family Residential B 67 68 71 +3 Yes
R50 - Single-family Residential B 67 73 68 -51 Yes
R51 - Unlike Anything Else in the World E 72 63 65 +2 No
(restaurant, outdoor seating)
R52 - Single-family Residential B 67 74 76 +2 Yes
R53 - Pleasantview Baptist Church D 52 44 41 -3t No
(interior)
R54 - City Chapel (playground) C 67 65 69 +4 Yes
R55 - Single-family Residential B 67 73 76 +3 Yes
R56 - Amelia Parc Senior Apartments B 67 69 68 -11 Yes
(4-story)
R57 - The Villas by the Lake B 67 73 74 +1 Yes
(2-story multifamily housing)
R58 - Economy Inn (motel, outdoor E 72 72 73 +1 Yes
area)
R59 - Single-family Residential B 67 64 68 +4 Yes
R60 - Sun Valley Church (interior) D 52 42 46 +4 No
R61 - Single-family Residential B 67 69 71 +2 Yes
(mobile home)
R62 - Lakeview RV Park B 67 68 68 0! Yes
R63 - Single-family Residential B 67 67 72 +5 Yes
R64 - Good Shephard Temple of Praise D 52 40 45 +5 No
(interior)
R65 - Single-family Residential B 67 69 72 +3 Yes
R66 - Without Walls Church of D 52 42 46 +4 No
Fort Worth (interior)
R67 - Holy Tabernacle Church of God in D 52 43 46 +3 No
Christ (interior)
R68 - Single-family Residential B 67 70 74 +4 Yes
R69 - Single-family Residential B 67 68 72 +4 Yes
R70 - Plaza Circle Park (memorial) C 67 65 65 0! No
R71 - Single-family Residential B 67 60 60 0! No
R72 - Single-family Residential B 67 68 71 +3 Yes
R73 - Single-family Residential B 67 61 63 +2 No
R74 - Single-family Residential B 67 67 70 +3 Yes
R75 - Scarborough-Handley Field C 67 57 57 0t No
(FWISD Football Stadium
seating)
R76 - Single-family Residential B 67 66 64 -21 No
R77 - Handley Park (baseball seating) C 67 64 62 -2t No
R78 - Single-family Residential B 67 72 73 +1 Yes
R79 - Single-family Residential B 67 68 67 11 Yes
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Table 2: Traffic Noise Levels dB(A) Leq
Representative Receiver NAC NAC Existing = Predicted Change Noise

Category Level 2045 (+/-) Impact
R80 - New Victorious Baptist Church D 52 41 42 +1 No
(interior)
R81 - Single-family Residential B 67 70 71 +1 Yes
R82 - Las Mariposas Apartments B 67 70 73 +3 Yes
(2-story)
R83 - Single-family Residential B 67 71 75 +4 Yes
R84 - New Beginnings International D 52 40 42 +2 No
Church (interior)
R85 - Single-family Residential B 67 73 76 +3 Yes
R86 - Chaparral Apartments (2-story) B 67 75 76 +1 Yes
R87 - Saintsville Child Care C 67 67 68 +1 Yes
(outdoor play area)
R88 - Bridgewood Church of Christ C 67 69 68 -1t Yes
(outdoor pavilion)
R89 - Single-family Residential B 67 67 69 +2 Yes
R9O0 - Single-family Residential B 67 69 71 +2 Yes
R91 - Single-family Residential B 67 69 70 +1 Yes
R92 - Single-family Residential B 67 69 72 +3 Yes
R93 - Single-family Residential B 67 64 66 +2 Yes
R94 - New Jerusalem Church (exterior) D 52 40 40 0! No
R95 - Single-family Residential B 67 70 72 +2 Yes
R96 - Single-family Residential B 67 69 72 +3 Yes
R9O7 - Single-family Residential B 67 70 72 +2 Yes
R98 - Single-family Residential B 67 71 73 +2 Yes
R99 - Single-family Residential B 67 70 72 +2 Yes
R100 - Single-family Residential B 67 71 72 +1 Yes
R101 - Saint John’s Church D 52 41 43 +2 No
(playground)
R102 - Single-family Residential B 67 66 67 +1 Yes
R103 - Magical Moments Day Care C 67 66 67 +1 Yes
Center (playground)
R104 - Single-family Residential B 67 66 67 +1 Yes
R105 - Single-family Residential B 67 69 70 +1 Yes
R106 - Unnamed Church (interior) D 52 40 40 0?1 No
R107 - Single-family Residential B 67 66 67 +1 Yes
R108 - Single-family Residential B 67 65 67 +2 Yes
R109 - Single-family Residential B 67 69 71 +2 Yes
R110 - Village Creek Park (trail bench) C 67 70 72 +2 Yes
R111 - Single-family Residential B 67 67 69 +2 Yes
R112 - Single-family Residential B 67 68 71 +3 Yes
R113 - Single-family Residential B 67 68 71 +3 Yes
R114 - Single-family Residential B 67 71 74 +3 Yes
R115 - Single-family Residential B 67 72 75 +3 Yes
R116 - Single-family Residential B 67 69 72 +3 Yes
R117 - Single-family Residential B 67 72 74 +2 Yes
R118 - Single-family Residential B 67 70 73 +3 Yes
R119 - Hawkins Cemetery C 67 70 71 +1 Yes
R120 - Single-family Residential B 67 72 73 +1 Yes
R121 - Single-family Residential B 67 71 74 +3 Yes
R122 - Single-family Residential B 67 65 66 +1 Yes
R123 - Single-family Residential B 67 67 69 +2 Yes
R124 - Single-family Residential B 67 68 69 +1 Yes
R125 - Single-family Residential B 67 71 73 +2 Yes
R126 - Single-family Residential B 67 66 67 +1 Yes
CSJ: 0008-13-125, etc. 5



Table 2: Traffic Noise Levels dB(A) Leq
Representative Receiver NAC NAC Existing = Predicted Change Noise

Category Level 2045 (+/-) Impact
R127 - South Oaks Baptist Church D 52 40 40 0! No
(interior)
R128 - Chick-fil-A (restaurant, outdoor E 72 67 68 +1 No
seating)
R129 - Starbucks (coffee house, E 72 67 71 +4 Yes
outdoor seating)

1 - Sound levels are predicted by the traffic noise modeling software to perceptibly increase, remain the
same, or decrease due to a change in roadway geometry (moving the traffic to/from the receiver).

As indicated in Table 2, the proposed project would result in traffic noise impact to the
95 receivers. The following noise abatement measures were considered: traffic management;
alteration of horizontal and/or vertical alignments; acquisition of undeveloped property to act
as a buffer zone; and the construction of noise barriers.

lll.  PROPOSED MITIGATION

Before any abatement measure can be proposed for incorporation into the project, it must be
both feasible and reasonable. In order to be "feasible", the abatement measure must be able
to reduce the noise level at greater than 50% of impacted, first row receivers by at least
5 dB(A); in order to be "reasonable", it must not exceed the cost-effectiveness criterion of
$52,500 for each receiver that would benefit by a reduction of at least 5 dB(A) and the
abatement measure must be able to reduce the noise level of at least one impacted, first row
receiver by at least seven dB(A).

The cost-effectiveness criteria can be met through evaluation of individual noise barriers or
through corridor-wide cost averaging of acoustically feasible noise barriers. Cost averaging
provides a strategy that may be employed when there are numerous traffic noise impacts
throughout a corridor where many impacts can be abated with traffic noise barriers that meet
the cost-effectiveness criterion of $52,500 for each benefitted receiver and other impacts
can only be abated with barriers that exceed the cost-effectiveness criterion. By averaging the
cost of the abatement measures together, the cost per benefitted receiver criterion may, in
some cases, be met. Cost averaging requires that no single traffic noise abatement measure
exceed two times the cost-effectiveness criterion (or $105,000 per benefitted receiver) and
that collectively all traffic noise abatement measures being averaged do not exceed $52,500
per benefitted receiver. This noise analysis was conducted using the corridor-wide cost
averaging strategy. In addition, an alternate barrier cost assessment was completed for the
propose noise barriers due to utilities and extra ROW requirements to construct the proposed
noise barriers. A summary of the cost averaging methodology and the alternative barrier cost
assessment worksheets can be found in the Attachments.

Traffic management - Control devices could be used to reduce the speed of the traffic;
however, the minor benefit of one dB(A) per five miles per hour reduction in speed does not
outweigh the associated increase in congestion and air pollution. Other measures such as
time or use restrictions for certain vehicles are prohibited on state highways.
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Alteration of horizontal and/or vertical alignments - Any alteration of the existing alignment
would displace existing businesses and residences, require additional right of way (ROW) and
not be cost-effective/reasonable.

Buffer zone: the acquisition of undeveloped property to act as a buffer zone is designed to
avoid rather than abate traffic noise impacts and, therefore, is not feasible.

Noise barriers - This is the most commonly used noise abatement measure. Noise barriers
were evaluated for each of the impacted receiver locations.

Noise barriers would not be feasible and reasonable for the following impacted receivers and,
therefore, are not proposed for incorporation into the project:

R14 and R15: These receivers represent 18 single-family residences. A continuous noise
barrier along the ROW would restrict access to these residences. Gaps in the noise barriers
would satisfy access requirements but the resulting noise barrier 822 feet in length
(15 barriers, one 71 feet long, one 47 feet long, two 43 feet long, one 38 feet long, two 39 feet
long, one 36 feet long, one 42 feet long, two 63 feet long, one 72 feet long, one 83 feet long,
one 45 feet long, and one 98 feet long) and 20-foot tall non-continuous barrier segments
would not be sufficient to achieve the minimum, feasible reduction of 5 dB(A) for at least
50 percent of the first row receivers and the 7 dB(A) design goal for at least one receiver.

A noise barrier 1,406 feet in length and 20 feet in height between the main lanes and frontage
road would meet the 7 dB(A) design goal for at least one receiver, but it would fail to achieve
the minimum, feasible reduction of 5 dB(A) for at least 50 percent of the first row receivers.

R16, R17 and R18: These receivers represent five single-family residences. A continuous
noise barrier along the ROW would restrict access to these residences. Gaps in the noise
barriers would satisfy access requirements but the resulting noise barrier 556 feet in length
(three barriers, one 197 feet long, one 120 feet long, and one 239 feet long) and 20-foot tall
non-continuous barrier segments would not be sufficient to achieve the minimum, feasible
reduction of 5 dB(A) for at least 50 percent of the first row receivers and the 7 dB(A) design
goal for at least one receiver.

A noise barrier 1,185 feet in length and 20 feet in height between the main lanes and frontage
road would not be sufficient to achieve the minimum, feasible reduction of 5 dB(A) for at least
50 percent of the first row receivers and the 7 dB(A) design goal for at least one receiver.

R24: This receiver represents a single-family residence. A noise barrier 390 feet in length and
20 feet in height along the ROW would not be sufficient to meet the minimum, feasible
reduction of 5 dB(A) for at least 50 percent of the first row receivers and the 7 dB(A) design
goal for at least one receiver.

R26: This receiver represents a single-family residence. A noise barrier cannot be proposed
along the ROW because it would restrict access to a commercial property.
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A noise barrier 173 feet in length and 20 feet in height between the main lanes and frontage
road would not be sufficient meet the minimum, feasible reduction of 5 dB(A) for at least 50
percent of the first row receivers and the 7 dB(A) design goal for at least one receiver.

R39: This receiver represents Little Old West Cafe outdoor seating. A 500 feet in length and
20 feet in height along the ROW would fail to meet the minimum, feasible reduction of 5 dB(A)
and the 7 dB(A) design goal for at least one receiver.

R44 and R46: These receivers represent 24 single-family residences. A noise barrier
2,199 feet in length and 20 feet in height would be sufficient to achieve the minimum,
feasible reduction of 5 dB(A) and the 7 dB(A) design goal for at least one receiver. However,
the noise barriers would exceed the reasonable, cost-effectiveness criterion of $52,500 per
benefitted receiver and the cost averaging criterion of $105,000 per benefitted receiver.

A noise barrier 2,471 feet in length (two barriers, one 703 feet long, and one 1,768 feet long)
and 20 feet in height between the main lanes and frontage road would be achieve the 7 dB(A)
design goal for at least one receiver, but would fail to achieve the minimum, feasible reduction
of 5 dB(A) for at least 50 percent of the first row receivers.

R50: This receiver represents 12 single-family residences. A noise barrier 1,358 feet in length
and 20 feet in height would meet the 7 dB(A) design goal for at least one receiver, but it would
fail to achieve the minimum, feasible reduction of 5 dB(A) for at least 50 percent of the
first row receivers.

A noise barrier 2,080 feet in length (two barriers, one 881 feet long, and one 1,199 feet long)
and 20 feet in height between the main lanes and frontage road would achieve the 7 dB(A)
design goal for at least one receiver, but would fail to achieve the minimum, feasible reduction
of 5 dB(A) for at least 50 percent of the first row receivers.

R54: This receiver represents the City Chapel (playground). A noise barrier 286 feet in length
and 20 feet in height along the ROW would not be sufficient to meet the minimum, feasible
reduction of 5 dB(A) for at least 50 percent of the first row receivers and the 7 dB(A) design
goal for at least one receiver.

A noise barrier 945 feet in length and 20 feet in height along the ROW would be sufficient to
achieve the minimum, feasible reduction of 5 dB(A) and the 7 dB(A) design goal for at least
one receiver. However, the noise barriers would exceed the reasonable, cost-effectiveness
criterion of $52,500 per benefitted receiver and the cost averaging criterion of $105,000 per
benefitted receiver.

R56: This receiver represents the Amelia Parc Apartments, consisting 56 adjacent apartment
units (including balconies). A noise barrier 727 feet in length (two barriers, one 319 feet long
and one 408 feet long) and 20 feet in height would not be sufficient to achieve the minimum,
feasible reduction of 5 dB(A) for at least 50 percent of the first row receivers and the 7 dB(A)
design goal for at least one receiver.
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A noise barrier 1,295 feet in length and 20 feet in height between the main lanes and frontage
road would not be sufficient to achieve the minimum, feasible reduction of 5 dB(A) for at least
50 percent of the first row receivers and the 7 dB(A) design goal for at least one receiver.

R57: This receiver represents The Villas by the Lake apartments. There are eight adjacent
apartment units (including balconies). A noise barrier 508 feet in length and 20 feet in height
along the ROW would meet the 7 dB(A) design goal for at least one receiver; however, it would
fail to meet the minimum, feasible reduction of 5 dB(A) for at least 50 percent of the first row
receivers.

A noise barrier 664 feet in length and 20 feet in height between the main lanes and frontage
road would not be sufficient to achieve the minimum, feasible reduction of 5 dB(A) for at least
50 percent of the first row receivers and the 7 dB(A) design goal for at least one receiver.

R58: This receiver represents Economy Inn. A noise barrier 155 feet in length (two barriers,
one 73 feet long and one 82 feet long) and 20 feet in height along the ROW would not be
sufficient to achieve the minimum, feasible reduction of 5 dB(A) for at least 50 percent of the
first row receivers and the 7 dB(A) design goal for at least one receiver.

A noise barrier 289 feet in length and 20 feet in height between the main lanes and frontage
road would not be sufficient to achieve the minimum, feasible reduction of 5 dB(A) for at least
50 percent of the first row receivers and the 7 dB(A) design goal for at least one receiver.

R59: This receiver represents two single-family residences. A noise barrier 352 feet in length
(two barriers, one 117 feet long and one 235 feet long) and 20 feet in height along the ROW
would not be sufficient to achieve the minimum, feasible reduction of 5 dB(A) for at least
50 percent of the first row receivers and the 7 dB(A) design goal for at least one receiver.

A noise barrier 298 feet in length and 20 feet in height between the main lanes and frontage
road would not be sufficient to meet the minimum, feasible reduction of 5 dB(A) for at least
50 percent of the first row receivers and the 7 dB(A) design goal for at least one receiver.

R62: This receiver represents four single-family residences (mobile homes). A noise barrier
250 feet in length (two barriers, one 73 feet long and one 177 feet long) and 20 feet in height
along the ROW would not be sufficient to achieve the minimum, feasible reduction of 5 dB(A)
for at least 50 percent of the first row receivers and the 7 dB(A) design goal for at least one
receiver.

A noise barrier 366 feet in length and 20 feet in height between the main lanes and frontage
road would not be sufficient to meet the minimum, feasible reduction of 5 dB(A) for at least
50 percent of the first row receivers and the 7 dB(A) design goal for at least one receiver.

R63: This receiver represents two single-family residences. A noise barrier 295 feet in length
and 20 feet in height along the ROW would not be sufficient to meet the minimum, feasible
reduction of 5 dB(A) for at least 50 percent of the first row receivers and the 7 dB(A) design
goal for at least one receiver.
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A noise barrier 641 feet in length (2 barriers, one 421 feet long, and one 220 feet long) and
20 feet in height between the main lanes and frontage road would meet the minimum,
feasible reduction of 5 dB(A) for at least 50 percent of the first row receivers, but would fail to
meet the 7 dB(A) design goal for at least one receiver.

R65: This receiver represents two single-family residences. Access to cross streets and vacant
property adjacent to the roadway excludes a barrier along the ROW as it would block access
to the street and property. A noise barrier 352 feet in length and 20 feet in height along inside
of the frontage road would not be sufficient to meet the minimum, feasible reduction of
5 dB(A) for at least 50 percent of the first row receivers and the 7 dB(A) design goal for at
least one receiver.

A noise barrier 379 feet in length and 20 feet in height between the main lanes and frontage
road would not be sufficient to meet the minimum, feasible reduction of 5 dB(A) for at least
50 percent of the first row receivers and the 7 dB(A) design goal for at least one receiver.

R68 and R69: These receivers represent 25 single-family residences. A continuous noise
barrier along the ROW would restrict access to these residences. Gaps in the noise barriers
would satisfy access requirements but the resulting noise barrier 2,082 feet in length
(22 barriers, one 69 feet long, one 140 feet long, one 227 feet long, one 235 feet long, one
227 feet long, one 117 feet long, one 49 feet long, two 124 feet long, one 28 feet long, one
79 feet long, one 70 feet long, one 99 feet long, one 38 feet long, one 35 feet long, one 43
feet long, one 51 feet long, one 165 feet long, one 50 feet long, one 44 feet long, one 42 feet
long and one 26 feet long) and 20-foot tall non-continuous barrier segments would meet the
7 dB(A) design goal for at least one receiver, but it would fail to achieve the minimum, feasible
reduction of 5 dB(A) for at least 50 percent of the first row receivers.

A noise barrier 3,338 feet in length (three 20 feet in height [one 1,236 feet long, and one 698
feet long, and 600 feet] and one barrier 8 feet in height and 804 feet long) between the main
lanes and frontage road would meet the 7 dB(A) design goal for at least one receiver, but it
would fail to achieve the minimum, feasible reduction of 5 dB(A) for at least 50 percent of the
first row receivers.

R72 and R74: These receivers represent 24 residences of a subdivision. A continuous noise
barrier along the ROW would restrict access to these residences. Gaps in the noise barriers
would satisfy access requirements but the resulting non-continuous 16-barrier segments
would be less than 30 feet in length and 20 feet in height along the ROW and would not be
sufficient to meet the minimum, feasible reduction of 5 dB(A) for at least 50 percent of the
first row receivers and the 7 dB(A) design goal for at least one receiver.

A noise barrier 2,572 feet in length (three barriers, one 466 feet long one 1,360 feet long,
and one 746 feet long) and 20 feet in height between the main lanes and frontage road would
meet the 7 dB(A) design goal for at least one receiver, but it would fail to achieve the minimum,
feasible reduction of 5 dB(A) for at least 50 percent of the first row receivers.
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R79 and R81: These receivers represent five single-family residences. A noise barrier
1,061 feet in length (six barriers, one 170 feet long, one 296 feet long, one 167 feet long,
one 66 feet long, one 281 feet long, and one 79 feet long) and 20 feet in height along the
ROW would be sufficient to achieve the minimum, feasible reduction of 5 dB(A) and the 7
dB(A) design goal for at least one receiver. However, the noise barriers would exceed the
reasonable, cost-effectiveness criterion of $52,500 per benefitted receiver and the cost
averaging criterion of $105,000 per benefitted receiver.

A noise barrier 810 feet in length (two barriers, one 411 feet long and one 399 feet long) and
20 feet in height between the main lanes and frontage road would not be sufficient to meet
the minimum, feasible reduction of 5 dB(A) for at least 50 percent of the first row receivers
and the 7 dB(A) design goal for at least one receiver.

R82: This receiver represents Las Mariposas Apartments. There are 56 adjacent apartment
units (including balconies). A noise barrier 685 feet in length (three barriers, one 179 feet
long, one 293 feet long, and one 213 feet long) and 20 feet in height along the ROW would
not be sufficient to achieve the minimum, feasible reduction of 5 dB(A) for at least 50 percent
of the first row receivers and the 7 dB(A) design goal for at least one receiver.

A noise barrier 800 feet in length and 20 feet in height between the main lanes and frontage
road would not be sufficient to achieve the minimum, feasible reduction of 5 dB(A) for at least
50 percent of the first row receivers and the 7 dB(A) design goal for at least one receiver.

R83 and R85: These receivers represent 15 single-family residences. A noise barrier
1,708 feet in length (seven barriers, one 276 feet long, one 135 feet long, one 139 feet long,
one 206 feet long, one 284 feet long, one 338 feet long, and one 330 feet long) and 14 feet
in height along the ROW would meet the minimum, feasible reduction of 5 dB(A) and the
7 dB(A) design goal for at least one receiver. However, the noise barriers would exceed the
reasonable, cost-effectiveness criterion of $52,500 per benefitted receiver and the cost
averaging criterion of $105,000 per benefitted receiver.

A noise barrier 2,340 feet in length (two barriers, one 1,068 feet long and one 1,272 feet
long) and 20 feet in height between the main lanes and frontage road would meet the
minimum feasible reduction of 5 dB(A) for at least 50 percent of the first row receivers, but it
would fail to achieve the 7 dB(A) design goal for at least one receiver.

R87: Saintsville Child Care (play area). A noise barrier 161 feet in length (two barriers, one
37 feet long and one 124 feet long) and 20 feet in height along the ROW would not be
sufficient to meet the minimum, feasible reduction of 5 dB(A) for at least 50 percent of the
first row receivers and the 7 dB(A) design goal for at least one receiver.

A noise barrier 1,067 feet in length and 20 feet in height between the main lanes and frontage
road would not be sufficient to meet the minimum, feasible reduction of 5 dB(A) for at least
50 percent of the first row receivers and the 7 dB(A) design goal for at least one receiver.

R88: This receiver represents the Bridgewood Church of Christ (pavilion). A noise barrier
648 feet in length (two barriers, 335 feet long and one 313 feet long) and 20 feet in height
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along ROW would not be sufficient to meet the minimum, feasible reduction of 5 dB(A) for at
least 50 percent of the first row receivers and the 7 dB(A) design goal for at least one receiver.

R9O3: This receiver represents three single-family residences. A noise barrier 148 feet in length
and 20 feet in height along the ROW would not be sufficient to meet the minimum, feasible
reduction of 5 dB(A) for at least 50 percent of the first row receivers and the 7 dB(A) design
goal for at least one receiver.

A noise barrier 159 feet in length and 20 feet in height between the main lanes and frontage
road would not be sufficient to meet the minimum, feasible reduction of 5 dB(A) for at least
50 percent of the first row receivers and the 7 dB(A) design goal for at least one receiver.

RO6: This receiver represents seven single-family residences. A noise barrier 837 feet in
length (three barriers, one 182 feet long, one 327 feet long, and one 328 feet long) and
16 feet in height along the ROW would meet the 7 dB(A) design goal for at least one receiver,
but it would fail to achieve the minimum, feasible reduction of 5 dB(A) for at least 50 percent
of the first row receivers .

A noise barrier 1,072 feet in length and 14 feet in height between the main lanes and frontage
road would meet the minimum, feasible reduction of 5 dB(A) and the 7 dB(A) design goal for
at least one receiver. However, the noise barriers would exceed the reasonable,
cost-effectiveness criterion of $52,500 per benefitted receiver and the cost averaging
criterion of $105,000 per benefitted receiver.

R102: This receiver represents six single-family residences. A noise barrier 280 feet in length
and 20 feet in height along the ROW would not be sufficient to meet the minimum, feasible
reduction of 5 dB(A) for at least 50 percent of the first row receivers and the 7 dB(A) design
goal for at least one receiver.

A noise barrier 1,310 feet in length (two barriers, one 565 feet long and one 745 feet long)
and ranging from 8 to 20 feet in height between the main lanes and frontage road would meet
the minimum, feasible reduction of 5 dB(A) for at least 50 percent of the first row receivers,
but would not be sufficient to achieve the 7 dB(A) design goal for at least one receiver.

R103: This receiver represents Magical Moments Day Care Center (playground). A noise
barrier 549 feet in length and 20 feet in height along the ROW would not be sufficient to meet
the minimum, feasible reduction of 5 dB(A) for at least 50 percent of the first row receivers
and the 7 dB(A) design goal for at least one receiver.

A noise barrier 1,075 feet in length (two barriers, one 565 feet long and one 510 feet long)
and ranging from 8 to 20 feet in height between the main lanes and frontage road would not
be sufficient to meet the minimum, feasible reduction of 5 dB(A) for at least 50 percent of the
first row receivers and the 7 dB(A) design goal for at least one receiver.

R104: This receiver represents three single-family residences. A noise barrier 381 feet in
length (two barriers, one 152 feet long and one 229 feet long) and 20 feet in height along the
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ROW would not be sufficient to meet the minimum, feasible reduction of 5 dB(A) for at least
50 percent of the first row receivers and the 7 dB(A) design goal for at least one receiver.

A noise barrier 362 feet in length and 20 feet in height between the main lanes and frontage
road would not meet the minimum, feasible reduction of 5 dB(A) for at least 50 percent of the
first row receivers and the 7 dB(A) design goal for at least one receiver.

R107 and R108: These receivers represent two single-family residences. A noise barrier
301 feet in length (three barriers, one 166 feet long, one 47 feet long, and one 88 feet long)
and 20 feet in height along the ROW would not be sufficient to meet the minimum, feasible
reduction of 5 dB(A) for at least 50 percent of the first row receivers and the 7 dB(A) design
goal for at least one receiver.

A noise barrier 544 feet in length and 20 feet in height between the main lanes and frontage
road would not be sufficient to meet the minimum, feasible reduction of 5 dB(A) for at least
50 percent of the first row receivers and the 7 dB(A) design goal for at least one receiver.

R113: This receiver represents three single-family residences. A noise barrier 502 feet in
length and 20 feet in height along the inside of the frontage road would not be sufficient to
meet the minimum, feasible reduction of 5 dB(A) for at least 50 percent of the first row
receivers and the 7 dB(A) design goal for at least one receiver.

A noise barrier 476 feet in length and 20 feet in height between the main lanes and frontage
road would not be sufficient to meet the minimum, feasible reduction of 5 dB(A) for at least
50 percent of the first row receivers and the 7 dB(A) design goal for at least one receiver.

R119: This receiver represents Hawkins Cemetery. A noise barrier 200 feet in length and
20 feet in height along the inside of the frontage road would meet the minimum, feasible
reduction of 5 dB(A) for at least 50 percent of the first row receivers, but would fail to meet
the 7 dB(A) design goal for at least one receiver.

A noise barrier 625 feet in length and 20 feet in height between the main lanes and frontage
road would not be sufficient to meet the minimum, feasible reduction of 5 dB(A) for at least
50 percent of the first row receivers and the 7 dB(A) design goal for at least one receiver.

R122: This receiver represents one single-family residence. A noise barrier 406 feet in length
(two barriers, one 296 feet long and one 110 feet long) and 20 feet in height along the ROW
would not be sufficient to meet the minimum, feasible reduction of 5 dB(A) for at least
50 percent of the first row receivers and the 7 dB(A) design goal for at least one receiver.

A noise barrier 1,215 feet in length and 20 feet in height between the main lanes and frontage
road would meet the minimum, feasible reduction of 5 dB(A), but would fail to meet the
7 dB(A) design goal for at least one receiver.

R129: This receiver represents Starbucks (outdoor seating). A noise barrier 423 feet in length
and 20 feet in height along the ROW to meet the minimum, feasible reduction of 5 dB(A) for
at least 50 percent of the first row receivers and the 7 dB(A) design goal for at least one
receiver.
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Noise barriers would be feasible and reasonable for the following impacted receivers and,
therefore, are proposed for incorporation into the project (Table 3).

R1: This receiver represents eight single-family residences. Based on preliminary calculations,
a noise barrier 886 feet in length (four barriers, one 79 feet long, one 171 feet long, one
227 feet long, and one 409 feet long) and 10 feet in height along the ROW would reduce noise
levels by at least 5 dB(A) for six first row receivers and achieve the 7 dB(A) design goal for at
least one receiver at a total cost of $310,100 or $51,683 for each benefitted receiver. The
estimated cost of the barrier is cost-effective stand alone; therefore, this noise barrier is
proposed for incorporation into the proposed project.

R2 through R7, R9, R12, and R13: These receivers represent 16 single-family residences,
Chua Vien An Temple, and Forest Hill Memorial Park. Based on preliminary calculations, a
noise barrier 3,110 feet in length (three barriers, one 282 feet long, one 2,309 feet long, and
one 519 feet long) and 8 feet in height along the ROW would reduce noise levels by at least
5 dB(A) for 16 first row receivers and achieve the 7 dB(A) design goal for at least one receiver
at a total cost of $870,800 or $54,425 for each benefitted receiver. The estimated cost of
the barrier exceeds the reasonable, individual cost-effectiveness criterion of $52,500 per
benefitted receiver, but is less than the cost averaging criterion of $105,000 per benefitted
receiver. The cumulative estimated build cost per benefitted receiver is $38,547 and is cost-
effective cumulatively; therefore, this noise barrier is proposed for incorporation into the
proposed project.

R23 and R25: These receivers represent 27 single-family residences. Due to existing site
constraints (utility relocation, and additional ROW), an Alternate Barrier Cost Assessment was
performed and the additional estimated construction costs are included in the total cost of
this barrier. Based on preliminary calculations, a noise barrier 2,150 feet in length (two
barriers, one 1,525 feet long and one 625 feet long) and 16 feet in height along the ROW
would reduce noise levels by at least 5 dB(A) for 17 first row receivers and achieve the 7 dB(A)
design goal for at least one receiver at a total cost of $1,532,984 or $90,176 for each
benefitted receiver. The estimated cost of the barrier exceeds the reasonable, individual cost-
effectiveness criterion of $52,500 per benefitted receiver, but is less than the cost averaging
criterion of $105,000 per benefitted receiver. The cumulative estimated build cost per
benefitted receiver is $48,244 and is cost-effective cumulatively; therefore, this noise barrier
is proposed for incorporation into the proposed project.

R28 and R31: These receivers represent 21 single-family residences. Due to existing site
constraints (utility relocation, and additional ROW), an Alternate Barrier Cost Assessment was
performed and the additional estimated construction costs are included in the total cost of
this barrier. Based on preliminary calculations, a noise barrier 921 feet in length and 10 feet
in height between the main lanes and frontage road would reduce noise levels by at least
5 dB(A) for 11 first row receivers and achieve the 7 dB(A) design goal for at least one receiver
at a total cost of $470,297 or $42,754 for each benefitted receiver. The estimated cost of
the barrier is cost-effective stand alone; therefore, this noise barrier is proposed for
incorporation into the proposed project
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R30 and R32 through R34: This receiver represents the Sterling Crest Apartments
(14 adjacent apartment units, including balconies), The Trails apartments (52 adjacent
apartment units, including balconies), the Oak Chase Apartments (16 adjacent apartment
units, including balconies), and the Parks at Tree Point apartments (24 adjacent apartment
units including balconies). Based on preliminary calculations, a noise barrier 2,985 feet in
length (two barriers, one 1,577 feet long and one 1,408 feet long) and 20 feet in height
between the main lanes and frontage road would reduce noise levels by at least 5 dB(A) for
68 first row receivers and achieve the 7 dB(A) design goal for at least one receiver at a total
cost of $2,089,500 or $30,728 for each benefitted receiver. The estimated cost of the barrier
is cost-effective stand alone; therefore, this noise barrier is proposed for incorporation into
the proposed project.

R36 and R37: These receivers represent 28 single-family residences. Due to existing site
constraints (utility relocation, and additional ROW), an Alternate Barrier Cost Assessment was
performed and the additional estimated construction costs are included in the total cost of
this barrier. Based on preliminary calculations, a noise barrier 2,409 feet in length (three
barriers, one 131 feet long, one 1,851 feet long and one 427 feet long) and 10 feet in height
between the main lanes and frontage road would reduce noise levels by at least 5 dB(A) for
22 first row receivers and achieve the 7 dB(A) design goal for at least one receiver at a total
cost of $1,085,208 or $49,328 for each benefitted receiver. The estimated cost of the barrier
is cost-effective stand alone; therefore, this noise barrier is proposed for incorporation into
the proposed project.

R45 and R47 through R49: These receivers represent 39 single-family residences. Two
crossings of Key Branch the noise barrier has to be split between the ROW and the main lanes.
Based on preliminary calculations, a noise barrier 4,311 feet in length (six barriers, one 193
feet long, one 2,057 feet long, one 142 feet long, one 89 feet long, one 1,679 feet long, and
one 151 feet long) and 10 feet in height along the ROW and main lanes would reduce noise
levels by at least 5 dB(A) for 26 first row receivers and achieve the 7 dB(A) design goal for at
least one receiver at a total cost of $1,508,850 or $58,033 for each benefitted receiver. The
estimated cost of the barrier exceeds the reasonable, individual cost-effectiveness criterion
of $52,500 per benefitted receiver, but is less than the cost averaging criterion of $105,000
per benefitted receiver. The cumulative estimated build cost per benefitted receiver is
$41,734|:|and is cost-effective cumulatively; therefore, this noise barrier is proposed for
incorporation into the proposed project.

R52 and R55: These receivers represent 29 single-family residences. Based on preliminary
calculations, a noise barrier 2,201 feet in length (three barriers, one 1,177 feet long,
one 855 feet long, and one 169 feet long) and 10 feet in height along the ROW would reduce
noise levels by at least 5 dB(A) for 18 first row receivers and achieve the 7 dB(A) design goal
for at least one receiver at a total cost of $770,350 or $42,797 for each benefitted receiver.
The estimated cost of the barrier is cost-effective stand alone; therefore, this noise barrier is
proposed for incorporation into the proposed project.
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R61: This receiver represents 14 single-family residences (mobile homes). Due to existing site
constraints (utility relocation, and additional ROW), an Alternate Barrier Cost Assessment was
performed and the additional estimated construction costs are included in the total cost of
this barrier. Based on preliminary calculations, a noise barrier 942 feet in length (two barriers,
one 157 feet long and one 785 feet long) and 14 feet in height along the ROW would reduce
noise levels by at least 5 dB(A) for nine first row receivers and achieve the 7 dB(A) design goal
for at least one receiver at a total cost of $518,641 or $57,627 for each benefitted receiver.
The estimated cost of the barrier exceeds the reasonable, individual cost-effectiveness
criterion of $52,500 per benefitted receiver, but is less than the cost averaging criterion of
$100,500 per benefitted receiver. The cumulative estimated build cost per benefitted
receiver is $40,065 and is cost-effective cumulatively; therefore, this noise barrier is proposed
for incorporation into the proposed project.

R78: This receiver represents 11 single-family residences. Based on preliminary calculations,
a noise barrier 741 feet in length (three barriers, one 85 feet long, one 610 feet long, and
one 46 feet long) and 12 feet in height along the ROW would reduce noise levels by at least
5 dB(A) for eight first row receivers and achieve the 7 dB(A) design goal for at least
one receiver at a total cost of $311,220 or $38,903 for each benefitted receiver. The
estimated cost of the barrier is cost-effective stand alone; therefore, this noise barrier is
proposed for incorporation into the proposed project.

R86, Chaparral Apartments (20 adjacent apartment units including balconies). Due to existing
site constraints (utility relocation, and additional ROW), an Alternate Barrier Cost Assessment
was performed and the additional estimated construction costs are included in the total cost
of this barrier. Based on preliminary calculations, a noise barrier 364 feet in length (two
barriers, one 156 feet long and one 208 feet long) and 16 feet in height along the ROW would
reduce noise levels by at least 5 dB(A) for eight first row receivers and achieve the 7 dB(A)
design goal for at least one receiver at a total cost of $231,349 or $28,919 for each
benefitted receiver. The estimated cost of the barrier is cost-effective stand alone; therefore,
this noise barrier is proposed for incorporation into the proposed project.

R89 and R91: This receiver represents six single-family residences. Due to existing site
constraints (utility relocation, and additional ROW), an Alternate Barrier Cost Assessment was
performed and the additional estimated construction costs are included in the total cost of
this barrier. Based on preliminary calculations, a noise barrier 815 feet in length (three
barriers, one 312 feet long, one 74 feet long, and one 429 feet long) and 14 feet in height
along the ROW would reduce noise levels by at least 5 dB(A) for five first row receivers and
achieve the 7 dB(A) design goal for at least one receiver at a total cost of $440,568 or
$88,114 for each benefitted receiver. The estimated cost of the barrier exceeds the
reasonable, individual cost-effectiveness criterion of $52,500 per benefitted receiver, but is
less than the cost averaging criterion of $105,000 per benefitted receiver. The cumulative
estimated build cost per benefitted receiver is $45,981 and is cost-effective cumulatively;
therefore, this noise barrier is proposed for incorporation into the proposed project.
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R9O0: This receiver represents two single-family residences. Due to existing site constraints
(utility relocation, and additional ROW), an Alternate Barrier Cost Assessment was performed
and the additional estimated construction costs are included in the total cost of this barrier.
Based on preliminary calculations, a noise barrier 313 feet in length and 12 feet in height
along the ROW would reduce noise levels by at least 5 dB(A) for two first row receivers and
achieve the 7 dB(A) design goal for at least one receiver at a total cost of $147,290 or
$73,645 for each benefitted receiver. The estimated cost of the barrier exceeds the
reasonable, individual cost-effectiveness criterion of $52,500 per benefitted receiver, but is
less than the cost averaging criterion of $105,000 per benefitted receiver. The cumulative
estimated build cost per benefitted receiver is $42,988 and is cost-effective cumulatively;
therefore, this noise barrier is proposed for incorporation into the proposed project.

R92, R95, R97, and R99: These receivers represent 31 single-family residences. Based on
preliminary calculations, a noise barrier 4,582 feet in length (four barriers, one 1,038 feet
long, one 2,661 feet long, one 497 feet long, and one 386 feet long) and 12 feet in height
between the main lanes and frontage road would reduce noise levels by at least 5 dB(A) for
21 first row receivers and achieve the 7 dB(A) design goal for at least one receiver at a total
cost $1,924,440 or $91,640 for each benefitted receiver. The estimated cost of the barrier
exceeds the reasonable, individual cost-effectiveness criterion of $52,500 per benefitted
receiver, but is less than the cost averaging criterion of $105,000 per benefitted receiver. The
cumulative estimated build cost per benefitted receiver is $50,826; therefore, this noise
barrier is proposed for incorporation into the proposed project.

R98 and R100: These receivers represent 16 single-family residences. Based on preliminary
calculations, a noise barrier 2,498 feet in length (three barriers, one 555 feet long [12 feet
tall], one 1,307 feet long [12 feet tall], and one 636 feet long [8 feet tall]) and ranging from
8 to 12 feet in height between the main lanes and frontage road would reduce noise levels by
at least 5 dB(A) for 11 first row receivers and achieve the 7 dB(A) design goal for at least one
receiver at a total cost of $959,982 or $87,271 for each benefitted receiver. The estimated
cost of the barrier exceeds the reasonable, individual cost-effectiveness criterion of
$52,500 per benefitted receiver, but is less than the cost averaging criterion of $105,000 per
benefitted receiver. The cumulative estimated build cost per benefitted receiver is $45,301;
therefore, this noise barrier is proposed for incorporation into the proposed project.

R105, R109, and R111.: This receiver represents 13 single-family residences. Due to existing
site constraints (utility relocation, and additional ROW), an Alternate Barrier Cost Assessment
was performed and the additional estimated construction costs are included in the total cost
of this barrier. Based on preliminary calculations, a noise barrier 1,438 feet in length (five
barriers, one 257 feet long, one 124 feet long, one 518 feet long, one 407 feet long, and one
132 feet long) and 12 feet in height between the main lanes and frontage road would reduce
noise levels by at least 5 dB(A) for 10 first row receivers and achieve the 7 dB(A) design goal
for at least one receiver at a total cost of 719,765 or $71,977 for each benefitted receiver.
The estimated cost of the barrier exceeds the reasonable, individual cost-effectiveness
criterion of $52,500 per benefitted receiver, but is less than the cost averaging criterion of
$105,000 per benefitted receiver. The cumulative estimated build cost per benefitted
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receiver is $42,777; therefore, this noise barrier is proposed for incorporation into the
proposed project.

R110: This receiver represents the Village Creek Park. Based on average residential property
size of adjacent neighborhoods the park is represented by 11 receivers. Preliminary
calculations indicate that a noise barrier 947 feet in length and 10 feet in height along the
ROW would reduce noise levels by at least 5 dB(A) for nine first row receivers and achieve the
7 dB(A) design goal for at least one receiver at a total cost of $331,450 or $36,828 for each
benefitted receiver. The proposed barrier is cost-effective stand alone; therefore, this noise
barrier is proposed for incorporation into the proposed project.

R112: This receiver represents eight single-family residences. Due to existing site constraints
(utility relocation, and additional ROW), an Alternate Barrier Cost Assessment was performed
and the additional estimated construction costs are included in the total cost of this barrier.
Based on preliminary calculations, a noise barrier 689 feet in length (two barriers, one
108 feet long and one 581 feet long) and 12 feet in height along the ROW would reduce noise
levels by at least 5 dB(A) for seven first row receivers and achieve the 5 dB(A) design goal for
at least one receiver at a total cost of 530,925 or 75,846 for each benefitted receiver. The
estimated cost of the barrier exceeds the reasonable, individual cost-effectiveness criterion
of $52,500 per benefitted receiver, but is less than the cost averaging criterion of $105,000
per benefitted receiver. The cumulative estimated build cost per benefitted receiver is
$43,757; therefore, this noise barrier is proposed for incorporation into the proposed project.

R114, R115, and R117: These receivers represent 23 single-family residences. Based on
preliminary calculations, a noise barrier 1,837 feet in length (seven barriers, one 581 feet
long, one 200 feet long, one 423 feet long, one 227 feet long, one 117 feet long, one 168 feet
long and one 121 feet long) and 14 feet in height along the ROW would reduce noise levels
by at least 5 dB(A) for 18 first row receivers and achieve the 7 dB(A) design goal for at least
one receiver at a total cost of $900,130 or $50,007 for each benefitted receiver. The
proposed barrier is cost-effective stand alone; therefore, this noise barrier is proposed for
incorporation into the proposed project

R116 and R118: These receivers represent 23 single-family residences. Based on preliminary
calculations, a noise barrier 1,883 feet in length and 10 feet in height along the ROW would
reduce noise levels by at least 5 dB(A) for 21 first row receivers and achieve the 5 dB(A) design
goal for at least one receiver at a total cost of $659,050 or $31,383 for each benefitted
receiver. The proposed barrier is cost-effective stand alone; therefore, this noise barrier is
proposed for incorporation into the proposed project.

R120 and R121: This receiver represents 14 single-family residences. Due to existing site
constraints (utility relocation, and additional ROW), an Alternate Barrier Cost Assessment was
performed and the additional estimated construction costs are included in the total cost of
this barrier. Based on preliminary calculations, a noise barrier 881 feet in length (three
barriers, one 118 feet long, one 618 feet long, and one 145 feet long) and 10 feet in height
along the ROW would reduce noise levels by at least 5 dB(A) for 13 first row receivers and
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achieve the 5 dB(A) design goal for at least one receiver at a total cost of $715,037 or
$55,003 for each benefitted receiver. The estimated cost of the barrier exceeds the
reasonable, individual cost-effectiveness criterion of $52,500 per benefitted receiver, but is
less than the cost averaging criterion of $105,000 per benefitted receiver. The cumulative
estimated build cost per benefitted receiver is $39,420; therefore, this noise barrier is
proposed for incorporation into the proposed project.

R123 through R126: These receivers represent 54 single-family residences. Based on
preliminary calculations, a noise barrier 2,175 feet in length (four barriers, one 502 feet long,
one 682 feet long, one 441 feet long, and one 550 feet long) and 12 feet in height along the
ROW would reduce noise levels by at least 5 dB(A) for 27 first row receivers and achieve the
7 dB(A) design goal for at least one receiver at a total cost of $913,500 or $33,833 for each
benefitted receiver. The proposed barrier is cost-effective stand alone; therefore, this noise
barrier is proposed for incorporation into the proposed project.

Table 3 summarizes the corridor-wide cost averaging analysis used for acoustically feasible
noise barriers.

Table 3: Preliminary Barrier Proposal
Benefitted Receiver(s) Number Height
Benefitted (feet)

Cumulative
Cost Per
Benefitted

Estimated
Barrier Cost

Barrier

Receivers

Receiver

1 R1 6 10 8861 $310,100 $37,371
2 R2-R7, R9, R12, and R13 16 8 3,1102 $870,800 $38,5471°
3 R23 and R25 17 16 2,1503 $1,532,9842° | $48,2441°
4 R28 and R31 11 10 921 $470,29720 $32,937
5 R30 and R32 through R34 68 20 2,985% $2,089,500 $30,537
6 R36 and R37 22 10 2,409° $1,085,208%° | $35,739
7 R45, R47 through R49 26 10 4,3116 $1,508,850 $41,7341°
8 R52 and R55 18 10 2,2017 $770,350 $33,981
9 R61 9 14 9428 $518,6412° $40,0651°
10 R78 8 12 741° $311,220 $32,171
11 R86 8 16 36410 $231,34920 $28,919
12 R89 and R91 5 14 81511 $440,568%° $45,9811°
13 R90O 2 12 313 $147,2902° $42,9881°
14 R92, R95, R97, and R99 21 12 4,58212 $1,924,440 $50,8261°
15 R98 and R100 11 8-12 2,49813 $959,982 $45,3011°
16 R105, R109, and R111 10 12 1,43814 $719,7652° $42,7771°
17 R110 9 10 947 $331,450 $31,766
18 R112 7 12 6891° $530,92520 $43,7571°
19 R114, R115, and R117 18 14 1,83716 $900,130 $36,962
20 R116 and R118 21 10 1,883 $659,050 $30,721
21 R121 and R122 13 10 88117 $715,03720 $39,4201°
22 R123 through R126 27 12 2,175 $913,500 $31,398
Cumulative Average per benefitted Receiver | $50,826
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Table 3: Preliminary Barrier Proposal
Barrier Benefitted Receiver(s) Number  Height Estimated Cumulative
Benefitted (feet) Barrier Cost Cost Per

Receivers Benefitted
Receiver

Source: Project Team, February 2020.

1 The proposed barrier consists of four barriers, one 79 feet long, one 171 feet long, one 227 feet long, and one
409 feet long.

2 The proposed barrier consists of three barriers, one 282 feet long, one 2,309 feet long, and one 519 feet long.

3 The proposed barrier consists of two barriers, one 1,525 feet long and one 625 feet long.

4 The proposed barrier consists of two barriers, one 1,577 feet long and one 1,408 feet long.

5 The proposed barrier consists of three barriers, one 131 feet long, one 1,851 feet long and one 427 feet long.

6 The proposed barrier consists of six barriers, one 193 feet long, one 2,057 feet long, one 142 feet long, one 89

feet long, one 1,679 feet long, and one 151 feet long.

" The proposed barrier consists of three barriers, one 1,177 feet long, one 855 feet long, and one 169 feet long.

& The proposed barrier consists of two barriers, one 157 feet long and one 785 feet long.

9 The proposed barrier consists of three barriers, one 85 feet long, one 610 feet long, and one 46 feet long.

10 The proposed barrier consists of two barriers, one 156 feet long and one 208 feet long.

11 The proposed barrier consists of three barriers, one 312 feet long, one 74 feet long, and one 429 feet long.

12 The proposed barrier consists of four barriers, one 1,038 feet long, one 2,661 feet long, one 497 feet long, and
one 386 feet long.

13 The proposed barrier consists of three barriers, one 555 feet long [12 feet tall], one 1,307 feet long [12 feet
tall], and one 636 feet long [8 feet tall].

14 The proposed barrier consists of five barriers, one 257 feet long, one 124 feet long, one 518 feet long, one 407
feet long, and one 132 feet long.

15 The proposed barrier consists of two barriers, one 108 feet long and one 581 feet long.

16 The proposed barrier consists of seven barriers, one 581 feet long, one 200 feet long, one 423 feet long, one
227 feet long, one 117 feet long, one 168 feet long and one 121 feet long.

17 The proposed barrier consists of three barriers, one 118 feet long, one 618 feet long, and one 145 feet long.

18 The proposed barrier consists of four barriers, one 502 feet long, one 682 feet long, one 441 feet long, and one
550 feet long.

19 The cost per benefitted receiver exceeds the reasonableness criterion, but is still proposed due to cost

averaging.
20 Due to existing site constraints (utility relocation, and additional ROW), an Alternate Barrier Cost Assessment
was performed and the additional estimated construction costs are included in the total cost of this barrier.

Any subsequent project design changes may require a reevaluation of this preliminary noise
barrier proposal. The final decision to construct the proposed noise barrier will not be made
until completion of the project design, utility evaluation, and polling of adjacent property
owners.

However, 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 (2045) noise impact contours (Table 4).

Table 4: Noise Impact Contours in the Project Study Area

Limits Land Use Impact Distance from
NAC Contour Proposed ROW Line
Category
o B&C 66 dB(A) 235 feet
I-20 from Forest Hill Drive to I-820 E 71 dB(A) 60 feet
I-20 from 1-820 to US 287 B&C 66 dB(A) 320 feet
CSJ: 0008-13-125, etc. 20



E 71 dB(A) 35 feet

1-20 from US 287 to Park Springs Boulevard B ‘é‘ G ?i :EEQ; ig ;zz:
1-820 from 1-20 to US 287 5 i‘ c ?i gggﬁ; 29700f2eeit

1820 from US 287 to US 180 B ‘E‘ C ?2 gggﬁ; 28955ffeeeett

1-820 from US 180 to I-30 5 ‘E‘ C 67%15 gggﬁi igg ;22:

US 287 from Berry Street to I-820 B ‘E‘ ¢ (73?- ggg':; 755f26:§t

US 287 from I-20 to Sublett Road = ‘é‘ C ‘75? gggﬁ; aSOOfLeeit

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 are 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 available to local officials. On the date of approval
of this document (Date of Public Knowledge), FHWA and TxDOT are no longer responsible for
providing noise abatement for new development adjacent to the project.
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