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5.12 Noise

Noise

This section discusses noise and explains why it is important
to the project. The noise impacts of the project alternatives in
the study also are evaluated, then mitigation measures to
reduce noise where feasible and reasonable are discussed to
offset the adverse effects.
Since the Supplemental Draft EIS was published in August 2014,
additional analyses and content review have been performed for
many of the resources discussed in this document. These updates,
along with changes resulting from the comments received on the
Supplemental Draft EIS, have been incorporated into this Final EIS.
In this section, the updates include the following items:


Based on the revised construction limits, noise impacts
were updated for the Partial Cover Lowered Alternative.



Rounded noise levels were used for impact counts for all
alternatives.



A range of feasible and reasonable wall heights and a wall
height that corresponds to the average number of benefited
receptors was given that will require further optimization in
final design for all alternatives.



Updated traffic data from the DRCOG Compass model
(Version 5.0) was used in the analysis for all alternatives.

5.12.1

What is noise and why is it important to this
project?

Noise generally is defined as unwanted or undesired sound.
It is emitted from many natural and man-made sources.
Noise can affect daily activities, especially those that occur
outdoors. Noise from traffic on roadways can be very
disruptive at high noise levels if it is not mitigated.
Noise typically affects humans in three different ways:
intensity, frequency, and variation with time. Noise
intensity, or loudness, is determined by how sound pressure
fluctuates. Since the range of sound pressure ratios vary
greatly over many orders of magnitude, a base-10
logarithmic scale is used to express sound levels in
dimensionless units of decibels (dB). The range of noise
normally encountered can be expressed by values between 0
(threshold of hearing) dB and 120 dB. A 3-dB change in
sound level generally represents a barely noticeable change
in noise level, whereas a 10-dB change is typically perceived
as a doubling of loudness. Because sensitivity to sound
varies from person to person, the A-weighted system—
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expressed as dBA—is used to provide a value that
represents human response. Leq(h) is the hourly equivalent
noise level; the equivalent steady-state sound level that
contains the same amount of acoustic energy as the timevarying sound level over a one-hour period.
Due to the expected increase in traffic volumes along the
I-70 East corridor by 2035, and the changes proposed by the
design alternatives, traffic noise will increase. Communities
affected by this project want to limit its negative impacts.
For this reason, an increase in traffic noise is an important
issue that needs to be addressed.

5.12.2

What study area and evaluation process
were used to analyze noise?

The study area for traffic noise was broken down into five
neighborhoods: Globeville, Elyria and Swansea, Stapleton,
Montbello, and Aurora (see Exhibit 5.12-1). These
neighborhoods were identified as areas of noise sensitivity
(homes, parks, schools, etc.), compared to other areas
dominated by industrial and non-noise sensitive commercial
development. Noise-sensitive sites are defined as any
location where traffic noise may be adverse to the function
and outdoor enjoyment of the property. Noise receptors were
placed at these noise-sensitive sites, and were analyzed in
the noise models.
The noise analysis was performed as outlined in federal and
state requirements (CDOT Noise Analysis and Abatement
Guidelines (January 2015)). For this project, the focus was
on residential and public facilities in the corridor that have
frequent outdoor uses. Noise impacts were analyzed for land
uses such as homes, parks, schools, and churches that were
located within 500 feet of the edge of the pavement of I-70.
Typically, noise mitigation is not considered for any
industrial or commercial properties unless they have a
noise-sensitive function, such as a recording studio or a
hotel. Noise impacts were predicted using FHWA's approved
noise modeling software, Traffic Noise Model version 2.5
(TNM).

5.12-2

Noise receptor
A noise receptor is a
single point that is
analyzed in the
noise model. Each
modeled location
can represent a
single receptor or
multiple receptors.
Only those that are
within close
proximity to one
another—e.g.,
adjacent urban
properties that
share a common
property line—and
are the same Noise
Abatement Criteria
(NAC) category are
grouped together.

Noise impacts
Per CDOT noise
guidance, noise
impacts can occur in
two ways:
1. Project meets or
exceeds the
NAC, or
2. Project
substantially
increases noise
10 dBA or more
over existing
conditions
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Traffic volumes modeled in TNM for each alternative were
generated from the DRCOG Compass model (Version 5.0).
Future traffic forecasts for the alternatives used the year
2035. While both AM peak and PM peak traffic volumes
were generated using the DRCOG models, PM peak traffic
volumes were used in the TNM models because they
represented a worst case scenario for noise analysis.
Referred to as the NAC, CDOT and FHWA have established
noise levels at which mitigation measures must be
considered. As presented in Exhibit 5.12-2, the NAC vary
according to the land use activity category. With regard to
determining if mitigation is feasible and reasonable, a
benefitted noise receptor survey is used to ultimately
determine reasonableness.
Exhibit 5.12-1
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Exhibit 5.12-2

CDOT Noise Abatement Criteria

Activity
Category

Leq(h)
(dBA)1

A

56 (Exterior)

Lands on which serenity and quiet are of extraordinary 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

66 (Exterior)

Residential

C

66 (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 non-profit institutional structures, radio studios, recording
studios, recreational areas, Section 4(f) properties, schools, television studios, trails, and
trail crossings

D

51 (Interior)

Auditoriums, day care centers, hospitals, libraries, medical facilities, places of worship, public
meeting rooms, public or non-profit institutional structures, radio studios, recording studios,
schools, and television studios

E

71 (Exterior)

Hotels, motels, time-share resorts, vacation rental properties, offices, restaurants/bars, and
other developed lands, properties, or activities not included in Activity Categories A to D or F

F

—

Agriculture, airports, bus yards, emergency services, industrial, logging, maintenance
facilities, manufacturing, mining, rail yards, retail facilities, ship yards, utilities (water
resources, water treatment, electrical), and warehousing

G

—

Undeveloped lands that are not permitted for development.

Description of Land Use Activity Category

Source: CDOT, 2015c
1. Leq(h) is the hourly equivalent noise level; the equivalent steady-state sound level that contains the same
amount of acoustic energy as the time-varying sound level over a one-hour period; the noise threshold level
that is used for all traffic noise analyses for CDOT projects.

Per CDOT noise guidance, noise impacts can occur in two
ways:


The project meets or exceeds the NAC, or



The project substantially increases noise by 10 dBA
or more over existing conditions (hereafter referred to
as a substantial noise increase).

If a project alternative impacts noise in an area of noise
sensitivity, an assessment of noise mitigation is required per
state and federal guidelines.

5.12-4
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How are noise impacts described in this
section?

Noise impacts are described by neighborhood, then by
alternative, as described below.
The No-Action Alternative and Operational Options
(General-Purpose or Managed Lanes) for the Build
Alternatives (Revised Viaduct Alternative and Partial Cover
Lowered Alternative) are evaluated in the Globeville,
Stapleton, Montbello, and Aurora Neighborhoods. Expansion
Options (North or South) do not affect the noise analysis in
these neighborhoods.
In the Elyria and Swansea Neighborhood, the No-Action
Alternative, Revised Viaduct Alternative, and Partial Cover
Lowered Alternative are evaluated. North and South
Expansion Options are evaluated for the No-Action and
Revised Viaduct Alternatives. Operational Options do not
affect the noise analysis in Elyria and Swansea.
In each neighborhood, the results of the noise analysis are
quantified by the number of receptors, such as residences
and apartments, and the number of other noise-sensitive
properties that are impacted. The exhibits in the following
subsections show the modeled locations of noise receptors,
such as dwelling units and other noise-sensitive properties
in each neighborhood. Noise receptors are color coded to
reflect whether they currently experience noise levels higher
than the NAC threshold level during the loudest hour of the
day and how they are affected by the project alternatives. All
noise walls currently in place were included in modeling the
existing conditions.
The noise impacts changed since the Supplemental Draft
EIS due to the Traffic Noise Models (TNM) being updated
with the most recent traffic volume data available. Impacts
also were affected by rounding; previously, the
Supplemental Draft EIS did not include 65.5 dBA to 65.9
dBA as impacted for a threshold of 66 dBA (NAC Category B
or C receptors). To better follow CDOT’s most recent Noise
Analysis and Abatement Guidelines released in January
2015, noise levels in this document have been rounded.

Dwelling unit
A dwelling unit
refers to a singlefamily home, an
individual apartment
or unit of a multiplex building. Each
dwelling unit is
considered as an
individual point of
noise impact and
mitigation
evaluation.

Loudest hour
CDOT has
established criteria
for the loudest hour,
which are used if
the peak traffic hour
volumes exceed the
capacity of the
roadway during the
analysis period.

As a result of the comments received on the Supplemental
Draft EIS and additional stakeholder outreach and agency
coordination, the Partial Cover Lowered Alternative has
been refined to include elements of both the Basic Option
and the Modified Option of the Partial Cover Lowered
Alternative as they were analyzed in the Supplemental
January 2016
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Draft EIS. This document includes updated noise level
results and mitigation analysis of the refined Partial Cover
Lowered Alternative and does not include Basic and
Modified Options.
See Attachment K, Noise Technical Report, for a full
discussion of the future noise conditions in each
neighborhood.

5.12.4

How do the project alternatives affect noise
in Globeville?

The area of interest in the Globeville Neighborhood lies
between I-25 and Washington Street. Existing noise walls
are in place along this section of I-70 and a 10-foot median
barrier is in place between eastbound and westbound I-70
(shown in the figure). Most properties
in this area are residential and fall
under the NAC B activity category.
There are three NAC C activity
category properties: two churches and
a school. Four properties are
commercial in nature and fall under
the NAC E activity category.
Because of the existing noise walls,
very few noise receptors in the
Globeville Neighborhood currently
experience noise levels greater than
their respective NAC levels. Only three
of the 232 noise receptors (one modeled
location, see Exhibit 5.12-3) currently
experience noise levels above their
associated NAC thresholds.

5.12-6

Existing median barrier in Globeville
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Existing Noise Conditions in Globeville

No-Action Alternative
Under the No-Action Alternative for both the North and
South Expansion Options, there will be no construction or
changes to the number, alignment, or spacing of lanes on
I-70 near Globeville. The existing noise walls will remain in
place, so the analysis of the No-Action Alternative was
conducted with the walls included.
However, with the anticipated population growth, higher
traffic volumes are expected in this neighborhood.
Independent of the proposed project, noise levels are
anticipated to range from 60 dBA to 68 dBA north of I-70,
which is an increase of 1 dBA to 3 dBA above the existing
noise levels. South of I-70, noise levels are anticipated to
range from 60 dBA to 67 dBA, which is an increase of 1 dBA
to 3 dBA above the existing noise levels. Of the 232 noise
receptors, nine are expected to exceed their respective NAC
levels (four modeled locations), but none will experience a
substantial increase in noise. Exhibit 5.12-4 shows the
noise impacts with the No-Action Alternative.
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Noise Impacts in Globeville for No-Action Alternative

Build Alternatives
The analysis of Build Alternatives (the Revised Viaduct
Alternative and the Partial Cover Lowered Alternative) in
the Globeville Neighborhood includes two Operational
Options: General-Purpose Lanes and Managed Lanes. These
options are considered in both the Revised Viaduct
Alternative and the Partial Cover Lowered Alternative.
General-Purpose Lanes Option
The General-Purpose Lanes Option does not include
construction, but does include restriping to transition the
existing roadway to improved conditions. Restriping will add
capacity on I-70 adjacent to Globeville. The existing noise
walls will remain in place, so the analysis of the GeneralPurpose Lanes Option was conducted with the walls
included. Exhibit 5.12-5 shows the noise impacts as a result
of this option.

5.12-8
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Noise Impacts in Globeville for Build Alternatives, General-Purpose
Lanes Option

The future traffic volumes for the Build Alternatives are
higher than for the No-Action Alternative due to background
growth in the area as a result of the added capacity to the
east. Of the 232 noise receptors, 24 will exceed their
respective NAC thresholds (12 modeled locations). Of these
24 impacted noise receptors, none will experience
substantial increases in noise. Noise levels will range from
60 dBA to 68 dBA north of I-70, which is an increase of 0
dBA to 3 dBA above the existing noise levels. Noise levels
will range from 61 dBA to 68 dBA south of I-70, which is an
increase of 1 dBA to 3 dBA above the existing noise levels.
Managed Lanes Option
As previously stated, the Build Alternatives do not propose
construction adjacent to the Globeville Neighborhood.
However, with the Managed Lanes Option, one managed
lane is proposed to be added on the inside of the existing
eastbound lanes by restriping the roadway. The existing
noise walls will remain in place, so the analysis of the
Managed Lanes Option was conducted with the walls
included. Exhibit 5.12-6 shows the noise impacts as a result
of this option.
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Noise Impacts in Globeville for Build Alternatives, Managed Lanes
Option

The Managed Lanes Option has greater impacts than the
No-Action Alternative and similar impacts to the GeneralPurpose Lanes Option. Of the 232 noise receptors in
Globeville, 18 (nine modeled locations, see Exhibit 5.12-6)
are anticipated to exceed their respective NAC thresholds,
although none experience a substantial noise increase. Noise
in the Managed Lanes Option will range from 60 dBA to 68
dBA north of I-70, which is an increase of 0 dBA to 3 dBA
above existing noise levels. Noise levels will range from 61
dBA to 67 dBA south of I-70, which is an increase of 1 dBA
to 3 dBA above existing noise levels.
Summary of noise impacts in Globeville
As shown in Exhibit 5.12-7, 9 noise receptors are
anticipated to exceed their respective NAC thresholds under
the No-Action Alternative. Under the Build Alternatives,
due to added capacity and higher traffic volumes, 18 to 24
noise receptors are anticipated to exceed their respective
NAC thresholds. Mitigation is discussed in Section 5.12.10.

5.12-10
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Alternative/
Option

5.12 Noise
Noise Impact Summary in Globeville

Location

Existing

Number of
Noise
Receptors

Number of Noise
Receptors that
Exceed NAC
Threshold

Number of Noise
Receptors with a
Substantial Noise
Increase

Min

Max

North of I-70

59

66

130

3

N/A

South of I-70

59

65

102

0

N/A

59

66

232

3

N/A

North of I-70

60

68

130

5

0

South of I-70

60

67

102

4

0

60

68

232

9

0

Total
No-Action
Alternative

Predicted Noise
Range Leq(h)
(dBA)

Total

Build Alternatives (Revised Viaduct and Partial Cover Lowered Alternative)
GeneralPurpose
Lanes
Option

60

68

130

13

0

South of I-70

61

68

102

11

0

60

68

232

24

0

North of I-70

60

68

130

12

0

South of I-70

61

67

102

6

0

60

68

232

18

0

Total

Managed
Lanes
Option

5.12.5

North of I-70

Total

How do the project alternatives affect noise
in Elyria and Swansea?

The Elyria and Swansea Neighborhood is
located between Brighton Boulevard and
Vasquez Boulevard. In Elyria, located in
the western portion of the neighborhood,
from Brighton Boulevard to York Street
on the north side of I-70, residential
properties represent the primary land use.
It also includes a school, library, and five
commercial properties. To the south, most
properties are industrial, or activity
Existing noise walls in Elyria
categories NAC E or F. There are some
existing noise walls along this section of I-70 that were only
modeled if each respective alternatives’ construction limits
would not require the removal of existing walls.
Noise walls are in place along the westbound ramps and
highway approaching Brighton Boulevard in Elyria. They
block some traffic noise for the western part of the
neighborhood. However, many noise receptors between Race
Street and York Street currently experience noise levels
above the NAC threshold. The existing noise levels in Elyria
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range from 58 dBA to 71 dBA. Based on existing noise levels,
30 of the 158 noise receptors (13 modeled locations, see
Exhibit 5.12-8) currently exceed their respective NAC
levels.
Exhibit 5.12-8

Existing Noise Conditions in Elyria

The eastern portion of the area, the Swansea
Neighborhood, lies between York Street and Madison
Street (just past Steele Street/Vasquez Boulevard).
Safety barriers are in place in this area along the
north and south edge of the I-70 viaduct from York
Street to Clayton Street. These barriers were added to
the I-70 viaduct as a safety measure rather than for
noise mitigation. They are not made of sufficiently
dense material, nor do they have sufficient length or
height, to shield all of the noise receptors, which
makes them less effective for blocking noise. Most of
the land use in this area is residential, with a park, school,
and nine commercial noise receptors included in the area.

Safety barriers in Swansea

Within Swansea, the noise levels for the 325 noise receptors
range from 57 dBA to 71 dBA on either side of I-70. There
are currently 29 impacted NAC B and C receptors (15
modeled locations) north of I-70 and 25 (14 modeled
locations) south of I-70, as shown in Exhibit 5.12-9. One of
the modeled locations exceeds its NAC mainly due to traffic
on Steele Street, and not due to noise from the highway.

5.12-12
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Existing Noise Conditions in Swansea

No-Action Alternative
The No-Action Alternative replaces the existing viaduct
between Brighton Boulevard and Colorado Boulevard
without adding any capacity.
Typically, a no-action alternative does not involve any new
construction, so the noise levels are used as a baseline for
analysis of any build alternatives. However, due to the poor
condition of the existing I-70 viaduct, the No-Action
Alternative for this project requires the viaduct to be
replaced. It will have the same number of lanes and will
have some right-of-way impacts since it will be wider to
accommodate current interstate design standards (i.e.,
providing minimum lane and shoulder widths). There are
different numbers of noise receptors and different impacts
between the North and South options because the design
varies. Additionally, there are different property acquisitions
for each option, which do not count as impacted noise
receptors.
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No-Action Alternative, North Option
The No-Action Alternative, North Option results in impacts
to numerous noise receptors primarily because of the higher
future (2035) traffic volumes coupled with the highway
alignment moving closer to many of the noise receptors.
In Elyria, the noise levels will range from 64 dBA to 75 dBA,
which is 3 dBA to 13 dBA greater than the existing noise
range. Of the 136 noise receptors modeled for this option,
116 (50 modeled locations, see Exhibit 5.12-10) are
anticipated to exceed their respective NAC thresholds. Of
the 116 impacted noise receptors, 20 will experience a
substantial noise increase.
In Swansea, the noise levels range from 61 dBA to 76 dBA,
which is 2 dBA lower to 11 dBA greater than the existing
noise levels. Of the 297 noise receptors modeled for this
option, 233 (113 modeled locations, see Exhibit 5.12-10) are
anticipated to exceed their respective NAC thresholds. Of
the 233 impacted noise receptors, 20 will experience a
substantial noise increase.
No-Action Alternative, South Option
With the No-Action Alternative, South Option, noise levels
in Elyria are predicted to range from 64 dBA to 73 dBA,
which is 2 dBA to 10 dBA greater than the existing Elyria
range. Of the 123 noise receptors in Elyria modeled for this
option, 108 (45 modeled locations) are anticipated to exceed
their respective NAC thresholds (see Exhibit 5.12-11).
Seven of the 108 impacted noise receptors will experience a
substantial increase in noise.
In Swansea, noise levels are predicted to range from 61 dBA
to 76 dBA, which ranges from 1 dBA to 12 dBA greater than
existing Swansea levels. Of the 277 noise receptors modeled
for this option, 239 (115 modeled locations) are anticipated
to exceed their respective NAC thresholds. Of the 237
impacted noise receptors, 27 will experience a substantial
increase in noise.

5.12-14
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Noise Impacts in Elyria and Swansea for No-Action Alternative, North
Option
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Noise Impacts in Elyria and Swansea for No-Action Alternative, South
Option
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Revised Viaduct Alternative
The Revised Viaduct Alternative replaces the existing I-70
viaduct between Brighton Boulevard and Colorado
Boulevard. This alternative includes two additional travel
lanes per direction in the area between Brighton Boulevard
and York Street, with a continuous acceleration and
deceleration lane, totaling three new lanes in each direction.
There are different numbers of noise receptors and different
impacts between the North and South options because the
design varies. Additionally, there are different property
acquisitions for each option, which do not count as impacted
noise receptors.
Revised Viaduct Alternative, North Option
Of the 133 noise receptors modeled, 125 noise receptors (58
modeled locations, see Exhibit 5.12-12) within Elyria will
exceed their respective NAC thresholds under the Revised
Viaduct Alternative, North Option. Of the 125 impacted
noise receptors, 31also will experience a substantial increase
in noise. The noise levels in Elyria will range from 65 dBA to
76 dBA, which is approximately 3 dBA to 13 dBA higher
than the existing noise range in Elyria.
Of the 306 noise receptors in Swansea modeled, 278 noise
receptors (136 modeled locations, see Exhibit 5.12-12) will
exceed their respective NAC thresholds under the Revised
Viaduct Alternative, North Option, and 66 of the 278
impacted noise receptors also will experience a substantial
increase in noise. The noise levels in Swansea will range
from 61 dBA to 77 dBA, which is approximately 2 dBA lower
to 12 dBA greater than existing noise levels in Swansea.
Revised Viaduct Alternative, South Option
Under the Revised Viaduct Alternative, South Option, 121
(55 modeled locations, see Exhibit 5.12-13) of the 129 noise
receptors modeled for this option in Elyria will exceed their
respective NAC thresholds, with 19 of them also
experiencing a substantial increase in noise. The noise levels
in Elyria will range from 65 dBA to 75 dBA within the
project limits for this option, which is approximately 3 dBA
to 12 dBA greater than the existing noise range in Elyria.
Of the 287 noise receptors in Swansea modeled for this
option, 260 noise receptors (128 modeled locations, see
Exhibit 5.12-13) will exceed their respective NAC
thresholds under the Revised Viaduct Alternative, South
Option. Of the 260 impacted noise receptors, 49 experience a
substantial increase in noise. The noise levels in Swansea
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range from 60 dBA to 76 dBA, which is equal to or as much
as 15 dBA greater than the existing noise levels in Swansea.
Exhibit 5.12-12
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Noise Impacts in Elyria and Swansea for Revised Viaduct Alternative,
North Option
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Partial Cover Lowered Alternative
The Partial Cover Lowered Alternative removes the existing
I-70 viaduct between Brighton Boulevard and Colorado
Boulevard, lowering the highway below ground level through
the Elyria and Swansea Neighborhood. This option has a
highway cover between Clayton Street and Columbine
Street. The 46th Avenue frontage road will be designed as a
two-way street on both the north and south sides of the
highway. However, it will be removed between Clayton
Street and Columbine Street on the north side to allow for a
seamless connection between Swansea Elementary School
and the I-70 cover. Vehicular north/south connectivity across
the highway will occur at York Street, Josephine Street,
Columbine Street, Clayton Street, Fillmore Street, Steele
Street/Vasquez Boulevard, and Cook Street. The remainder
of the lowered highway is exposed, as shown in Attachment
A, Alternative Maps.
Of the 129 noise receptors in Elyria, 55 noise receptors (23
modeled locations) are anticipated to exceed the NAC
threshold under the Partial Cover Lowered Alternative (see
Exhibit 5.12-14). Of these 55 impacted noise receptors, 11
also will experience a substantial increase in noise. The
noise levels in Elyria will range from 60 dBA to 75 dBA,
which is 3 dBA lower to 16 dBA greater than the existing
noise levels.
In Swansea, of the 287 noise receptors, 50 noise receptors
(21 north of I-70 and 29 south of I-70, 27 modeled locations)
will exceed their respective NAC thresholds under the
Partial Cover Lowered Alternative (see Exhibit 5.12-14).
None of the 50 impacted noise receptors will experience a
substantial noise increase. The noise levels with the Partial
Cover Lowered Alternative in Swansea range from 52 dBA
to 74 dBA, which is 6 dBA lower to 8 dBA greater than
existing noise levels.

5.12-20
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Summary of noise impacts in Elyria and Swansea
Exhibit 5.12-15 summarizes impacts to Elyria and Exhibit
5.12-16 summarizes impacts to Swansea. Analysis of
mitigation is required and is discussed in Section 5.12.10.
Exhibit 5.12-15
Alternative/
Option

Noise Impact Summary in Elyria
Predicted Noise Range
Leq(h) (dBA)
Min

Existing

Max

Number of Noise
Receptors

Number of Noise
Receptors that
Exceed NAC
Threshold

Number of Noise
Receptors with a
Substantial Noise
Increase1

58

71

158

30

N/A

North Option

64

75

136

116

20

South Option

64

73

123

108

7

North Option

65

76

133

125

31

South Option

65

75

129

121

19

67

129

55

11

No-Action Alternative

Revised Viaduct Alternative

Partial Cover Lowered Alternative
N/A

58

Note: There are more impacted noise receptors in some alternatives and options because there are different
property acquisitions for each alternative, which do not count as impacted receptors if they have to be acquired
by the project action.
1. All receptors that experience at least a 10 dBA increase over existing noise levels also exceed their
respective NAC thresholds and are included in those counts.

5.12-22

January 2016

I-70 East Final EIS
Exhibit 5.12-16

Alternative/
Option

Existing

5.12 Noise
Noise Impact Summary in Swansea

Location

Predicted Noise
Range Leq(h)
(dBA)

Number of
Noise
Receptors

Number of Noise
Receptors that Exceed
NAC Threshold

Number of Noise
Receptors with a
Substantial Noise
Increase*

Min

Max

North of I-70

57

71

157

29

N/A

South of I-70

57

71

168

25

N/A

Total

57

71

325

54

N/A

North of I-70

61

74

130

100

0

South of I-70

63

76

167

133

20

Total

61

76

297

233

20

North of I-70

61

76

132

101

0

South of I-70

64

75

145

138

27

Total

61

76

277

239

27

North of I-70

61

76

139

118

25

South of I-70

65

77

167

160

41

Total

61

77

306

278

66

North of I-70

60

76

150

123

1

South of I-70

66

76

137

137

48

Total

60

76

287

260

49

North of I-70

52

73

123

21

0

South of I-70

56

74

164

29

0

Total

52

74

287

50

0

No-Action Alternative
North
Option

South
Option

Revised Viaduct Alternative
North
Option

South
Option

Partial Cover Lowered Alternative

N/A

Note: There are more impacted receptors in some alternatives and options because there are different property
acquisitions for each alternative, which do not count as impacted receptors if they have to be acquired by the
project action.
1. All receptors that experience at least a 10 dBA increase over existing noise levels also exceed their
respective NAC threshold and are included in those counts.

5.12.6

How is noise in Stapleton affected by the
project alternatives?

The commercial area near Central Park Boulevard, known
as Northfield Stapleton, contains some NAC E properties,
such as hotels and restaurants. There are no existing noise
walls in this area. As shown in Exhibit 5.12-17, the hotels
and restaurants are not currently experiencing noise levels
greater than 71 dBA.
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Existing Noise Conditions in Stapleton

No-Action Alternative
There will be no changes to I-70 adjacent to the Northfield
Stapleton commercial area with the No-Action Alternative.
Due to surrounding area growth, however, traffic volumes
are anticipated to be higher.
With the No-Action Alternative, the predicted noise levels
range from 60 dBA to 67 dBA, which is 1 dBA to 2 dBA
greater than the existing noise level range. None of the six
noise receptors exceed their respective NAC criteria or
experience a substantial increase in noise levels.
Build Alternatives
None of the noise receptors in this area exceed the NAC
threshold under the Build Alternatives, both with the
General-Purpose Lanes and with the Managed Lanes
options. The noise levels at the modeled noise receptors with
both, the General-Purpose Lanes Option and Managed
5.12-24
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Lanes Option, will range from 61 dBA to 69 dBA, which is
an increase of 2 dBA to 4 dBA over the existing noise levels.
For both options, none of the six noise receptors exceed the
respective NAC threshold or experience a substantial
increase.
Summary of noise impacts in Stapleton
Exhibit 5.12-18 summarizes noise impacts in Stapleton.
Because none of the alternatives will result in noise levels
substantially increasing or exceeding the NAC threshold, no
mitigation is required.
Exhibit 5.12-18

Noise Impact Summary in Stapleton

Alternative/
Option

Predicted Noise
Number of
Number of Noise
Range Leq(h) (dBA)
Noise
Receptors that Exceed
Receptors
NAC Threshold
Min
Max

Number of Noise
Receptors with a
Substantial Noise
Increase

Existing

59

65

6

0

N/A

No-Action

60

67

6

0

0

Build Alternatives (Revised Viaduct Alternative and Partial Cover Lowered Alternative)
General-Purpose Lanes Option

61

69

6

0

0

Managed Lanes Option

61

69

6

0

0

5.12.7

How is noise in the Peoria Street area and
Montbello affected by the project
alternatives?

The area north of I-70 near Peoria Street
includes hotels, which are NAC E with
an impact threshold of 71 dBA, and a
school, which is NAC C with an impact
threshold of 66 dBA. The two-story hotel
at the northwest corner of the I-70 and
Peoria Street interchange has patios and
balconies in each room. There are 98
noise receptors represented by 12
modeled locations in the TNM model (at
Current noise walls in Montbello
six locations, there are two noise
receptors with different heights to represent the two stories).
Located northeast of the I-70/I-225 interchange and just
west of Chambers Road, the Montbello Neighborhood land
use is predominantly residential. No noise impacts exist
currently at the Peoria Street area or in the Montbello
Neighborhood. The noise receptors and noise levels at Peoria
Street are shown in Exhibit 5.12-19. There is a 10-foot-tall
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noise wall along a ramp on the north side of I-70 in the
Montbello Neighborhood. As shown in Exhibit 5.12-20, the
existing noise wall is very effective at blocking traffic noise
for the Montbello Neighborhood.
Exhibit 5.12-19

5.12-26

Existing and No-Action Noise Conditions at Peoria Street
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Existing and No-Action Noise Conditions in Montbello

No-Action Alternative
There will be no changes to I-70 adjacent to Peoria Street or
the Montbello Neighborhood with the No-Action Alternative.
Due to surrounding area growth, however, higher traffic
volumes are anticipated in the future. The existing noise
wall in Montbello was included in the analysis of the NoAction Alternative.
With the No-Action Alternative, the noise levels in the
Peoria Street area will range from 61 dBA to 69 dBA, which
is equal to or as much as 3 dBA greater than existing noise
levels. None of the 100 noise receptors will exceed its
respective NAC threshold or experience a substantial noise
increase. To represent the two stories and the rooms of the
hotel, 98 of the receptors in the Peoria Street area are
modeled at the six locations clustered just west of Peoria
Street. Because no impacts will occur under the No-Action
Alternative in Peoria, the impacts remain the same as those
shown in Exhibit 5.12-19.
In the Montbello area, noise levels will range from 57 dBA to
65 dBA, which is 0 dBA to 2 dBA greater than existing noise
levels. None of the 112 noise receptors will exceed their
respective NAC thresholds or experience a substantial noise
increase. Because no impacts will occur under the No-Action
January 2016
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Alternative in Montbello, the impacts remain the same as
those shown in Exhibit 5.12-20.
Build Alternatives
Two additional through-lanes of travel are proposed on I-70
in this area for both Build Alternatives (Revised Viaduct
Alternative and Partial Cover Lowered Alternative). Noise
levels in the Peoria Street area will range from 62 dBA to 71
dBA for the General-Purpose Lanes Option, which is 1 dBA
to 4 dBA greater than existing noise levels. In contrast, noise
levels for the Managed Lanes Option will be slightly lower,
ranging from 62 dBA to 70 dBA. These noise levels are equal
to or as much as 4 dBA greater than existing noise levels.
For the General-Purpose Lanes Option, one (one modeled
location) of the 100 noise receptors (14 modeled locations)
shown in Exhibit 5.12-21 will exceed their respective NAC
threshold, but none of the noise receptors will experience a
substantial increase. Of the 100 noise receptors, none of the
noise receptors will exceed its respective NAC threshold
under the Managed Lanes Option and none of the 100 noise
receptors will experience a substantial increase in noise
levels (see Exhibit 5.12-22).
Exhibit 5.12-21

5.12-28

Noise Impacts at Peoria Street for General-Purpose Lanes Option
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Noise Impacts at Peoria Street for Managed Lanes Option

Based on the construction limits of the proposed roadway,
the existing noise wall along I-70 that blocks noise to the
Montbello Neighborhood will remain in place. The analysis
of the Build Alternatives was conducted with the existing
10-foot noise wall included.
Exhibit 5.12-23 shows that 34 (13 modeled locations) of the
112 noise receptors will exceed the NAC threshold under the
General-Purpose Lanes Option, but none of the 34 impacted
noise receptors will experience a substantial noise increase.
Noise levels will range from 59 dBA to 68 dBA, which is 1
dBA to 5 dBA greater than existing noise levels.
Under the Managed Lanes Option, 29 (11 modeled locations)
of the 112 noise receptors will exceed the NAC threshold,
while none of these 29 impacted noise receptors will
experience a substantial noise increase (see Exhibit 5.1224). Noise levels will range from 59 dBA to 69 dBA, which is
1 dBA to 6 dBA greater than existing noise levels.
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Exhibit 5.12-23

Noise Impacts in Montbello for General-Purpose Lanes Option

Exhibit 5.12-24

Noise Impacts in Montbello for Managed Lanes Option

5.12-30
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Summary of noise impacts to Peoria Street and
Montbello
Exhibit 5.12-25 and Exhibit 5.12-26 summarize the
impacts to Peoria Street and the Montbello Neighborhood. In
the Peoria Street area and Montbello, no noise receptors are
anticipated to exceed their respective NAC threshold under
the No-Action Alternative. Under the Build Alternatives,
due to added capacity and higher traffic volumes, one noise
receptor in the Peoria Street area and 29 to 34 noise
receptors in Montbello are anticipated to exceed their
respective NAC thresholds. Mitigation is discussed in
Section 5.12.10.
Exhibit 5.12-25

Noise Impact Summary at Peoria Street

Alternative/
Option

Predicted Noise
Range Leq(h) (dBA)

Number of
Noise
Receptors

Number of Noise
Receptors that
Exceed NAC
Threshold

Number of Noise
Receptors with a
Substantial Noise
Increase

Min

Max

Existing

61

69

100

0

N/A

No-Action Alternative

61

69

100

0

0

Build Alternatives (Revised Viaduct Alternative and Partial Cover Lowered Alternative)
General-Purpose Lanes Option

62

71

100

1

0

Managed Lanes Option

62

70

100

0

0

Exhibit 5.12-26

Noise Impact Summary in Montbello

Alternative/
Option

Predicted Noise
Range Leq(h) (dBA)

Number of
Noise
Receptors

Number of Noise
Receptors that
Exceed NAC
Threshold

Number of Noise
Receptors with a
Substantial Noise
Increase

Min

Max

Existing

57

64

112

0

N/A

No-Action Alternative

57

65

112

0

0

Build Alternatives (Revised Viaduct Alternative and Partial Cover Lowered Alternative)
General-Purpose Lanes Option

59

68

112

34

0

Managed Lanes Option

59

69

112

29

0

5.12.8

How is noise in Aurora affected by the
project alternatives?

There are several single-family homes in Aurora, southeast
of the interchange of I-70 and Chambers Road. There are no
noise walls on this section of I-70. Exhibit 5.12-27 shows
that some of the single-family homes in the Aurora area
currently experience traffic noise due to the lack of noise
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walls. The existing noise levels range from 61 dBA to 70
dBA, and four of the seven noise receptors exceed their
respective NAC threshold.
Exhibit 5.12-27

Existing and No-Action Noise Conditions in Aurora

No-Action Alternative
With the No-Action Alternative, no changes will occur to the
lane configuration on I-70 adjacent to the Aurora
Neighborhood. Due to surrounding area growth, traffic
volumes are anticipated to be higher on the highway. Based
on the increase in traffic by 2035, the noise levels are
anticipated to range from 62 dBA to 70 dBA, which is equal
to or as much as 1 dBA over existing noise levels. Four of the
seven noise receptors will exceed their respective NAC
thresholds, but none of these four impacted noise receptors
will experience a substantial noise increase (see Exhibit
5.12-27).
Build Alternatives
Near the residential Aurora Neighborhood, two additional
through-lanes are proposed on I-70 with the Build
Alternatives. The noise levels for the noise receptors range
from 62 dBA to 70 dBA with the General-Purpose Lanes
Option. Three of the seven noise receptors will exceed their
respective NAC thresholds, but none will experience a
substantial noise increase (see Exhibit 5.12-28).
5.12-32
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With the Managed Lanes Option in Aurora, noise levels
range from 61 dBA to 70 dBA. Three of the noise receptors
will exceed the NAC threshold, but none will experience a
substantial noise increase (see Exhibit 5.12-28).
Exhibit 5.12-28

Noise Impacts in Aurora for Build Alternatives, General-Purpose Lanes
Option and Managed Lanes Option

Summary of noise impacts in Aurora
Exhibit 5.12-29 summarizes impacts to noise receptors in
Aurora. The Build Alternatives will have fewer noise
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impacts on the neighborhood than the No-Action
Alternative, due to the design of the highway causing some
lanes to be shifted further north than Existing and NoAction conditions. The Build Alternatives require analysis of
mitigation.
Exhibit 5.12-29

Noise Impact Summary in Aurora

Alternative/
Option

Predicted Noise
Range Leq(h) (dBA)
Min

Max

Number of
Noise
Receptors

Number of Noise
Receptors that
Exceed NAC
Threshold

Number of Noise
Receptors with a
Substantial Noise
Increase1

Existing

61

70

7

4

N/A

No-Action Alternative

62

70

7

4

0

Build Alternatives (Revised Viaduct Alternative and Partial Cover Lowered Alternative)
General-Purpose Lanes Option

62

70

7

3

0

Managed Lanes Option

61

70

7

3

0

1.

All noise receptors that experience at least a 10 dBA increase over existing noise levels also exceed their
respective NAC threshold and also are included in those counts.

5.12.9

Are noise impacts going to be mitigated?

As discussed earlier, CDOT must consider noise mitigation
measures if the noise level at a sensitive site, such as a
residence, meets or exceeds the NAC threshold for the
specific land use. Before recommending mitigation, though,
it needs to be determined if mitigation is feasible and
reasonable.
Feasibility of mitigation
For a noise wall to be determined feasible, it must provide at
least a 5-dBA reduction for at least one impacted noise
receptor. It also must not reduce safety, such as reducing
sight distance. Finally, it must be possible to construct it
with reliable and common engineering practices. CDOT has
determined that—for Colorado terrain and weather
conditions, including common high wind events—20 feet is
the maximum allowable noise wall height without
compromising structural integrity under typical construction
design specifications. If a noise wall does not meet these
criteria, it cannot be recommended.
Reasonableness of mitigation
There are three criteria, all of which must be met, to
determine if a noise wall is reasonable:


5.12-34

As a result of the noise wall, at least one noise
receptor must experience a 7-dBA noise reduction.

Benefitted
receptor survey
Viewpoints of the
impacted residents
and property
owners are solicited
through a benefitted
receptor survey.
The survey will take
place during the
final design phase of
the project, prior to
construction.
Each receptor that
gets 5 dBA noise
reduction from the
wall is a benefitted
receptor and will get
two votes, one for
the resident and
one for the owner.
Whichever option
(for or against the
mitigation action)
receives the most
votes will determine
whether the
mitigation is built.
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A Benefitted Receptor’s Survey must be performed,
and more than 50 percent of the responding owners
and residents must support the construction of the
noise wall. The required survey will be deferred until
the final design phase of the project.



The cost-benefit index must be no more than $6,800
per dBA per receptor. An example of how the cost
benefit index is calculated is shown below.

5.12 Noise

If a 1,000-foot-long, 10-foot-high noise wall provides a 5-dBA
reduction for six noise receptors, and a 7-dBA reduction for
10 noise receptors, the cost calculation will be as follows:


Noise wall cost = 1,000-foot-long x 10-foot-high x $45
per square foot = $450,000 ($45 per square foot is a
unit cost specified in CDOT guidance for computing
the cost-benefit factor only and does not necessarily
represent all of the costs that are incurred when
constructing a noise wall)



Decibels per benefitted receptors = (6 receptors x 5dBA reduction) + (10 receptors x 7 dBA) = 100 total
dBA of reduction



The total noise wall cost of $450,000 divided by the
total 100 dBA benefitted receptor noise reduction
results in a Cost-Benefit Index of $4,500 per dBA
reduction per benefitted receptor

This cost-benefit index is considered economically reasonable
because it is less than the $6,800 per benefitted receptor
maximum amount.
If the potential noise wall does not benefit any receptors by
at least 5 dBA, then the wall does not meet feasibility
requirements and further analysis of the wall is not
necessary. Similarly, if a potential noise wall benefits at
least one receptor by 5 dBA, but does not benefit at least one
receptor by 7 dBA, then the wall does not meet reasonability
requirements and the cost benefit index will not be
calculated.

Statement of
Likelihood
A Statement of
Likelihood includes
the preliminary
location and
physical description
of noise mitigation
measures
determined to be
feasible and
reasonable in the
preliminary
analysis. It is
included in the
environmental
document because
feasible and
reasonable
determinations may
change due to
changes in final
project design after
approval of the
environmental
document.

If a noise wall fails to meet all the feasibility and
reasonableness criteria, the wall cannot be recommended. If
a single criterion for feasibility or reasonability is not met,
analysis for that particular noise mitigation ends. If a wall
does meet all the feasibility and reasonability requirements,
it will be recommended pending completion of a benefitted
receptor survey with 50 percent approval by owners and
residents.
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For this evaluation, possible noise walls were analyzed as
single-height walls ranging from eight feet up to 20 feet in
height by two-foot increments. Feasibility and reasonability
were analyzed for single-height walls in each neighborhood.
At final design, the Preferred Alternative will be analyzed in
a more in-depth manner to optimize the wall heights and
lengths. When this optimization takes place, the ultimate
goal of each wall will be to maximize the number of
benefitted receptors while still meeting feasibility and
reasonability requirements.
Mitigation figures in the following sections show the benefits
of single-height walls. Single-height walls that met
feasibility and reasonability requirements (pending a
benefitted receptor survey) were analyzed to determine
which single height provides a benefit to the average
number of benefitted receptors. The single-height wall
shown in the following figures is the single height rounded
up to the nearest two-foot increment that provides a benefit
to the approximate average number of benefitted receptors.

5.12.10 How will noise impacts be mitigated?
Usually, noise abatement—or mitigation—means
constructing noise barriers. These noise barriers can be
walls or earthen berms. Berms were considered for this
project, but they would require more property acquisition
because they require a larger footprint, which would create
more impacts to the residents in the neighborhoods. Because
of this, berms generally are ruled out in urban areas like
I-70 due to space restrictions. To be most effective, noise
walls should be built with minimal gaps and be tall enough
to block the line of sight from the source of the noise to the
noise receptors.
The following discussion addresses where noise mitigation is
recommended, what form noise mitigation might take, how
much noise reduction it will achieve, and if it is feasible and
reasonable in each neighborhood. These recommendations
for noise mitigation will be carried forward and analyzed in
more detail for the Preferred Alternative in final design. The
preliminary noise walls described are based upon
preliminary design, and if conditions substantially change
during final design, the mitigation options and material
types are subject to change or might not be provided. For
more information on the mitigation determination, please
see the associated CDOT Noise Abatement Worksheet forms

5.12-36

Noise walls
Noise mitigation
options include
erecting a noise
wall, which can be
earthen berms or
walls made of
concrete, masonry
block, or plastic
products.
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included in Appendix B of Attachment K, Noise Technical
Report.
Mitigation for Globeville
The No-Action Alternative does not propose changes in this
area, so existing noise walls remain as adequate noise
mitigation because they are functional and in good condition.
However, with the Build Alternatives—both GeneralPurpose Lanes and Managed Lanes Options—analysis was
performed to determine if taller noise walls (12-foot, 14-foot,
16-foot, 18-foot, or 20-foot), as compared to the existing noise
walls (10-foot), are a possibility in this area to block the
additional traffic noise predicted for the future. The
following findings were made:


Taller walls along the north side of I-70 were
determined to be neither reasonable nor feasible for
both options.



Taller walls along the south side of I-70 were
determined to be feasible in some instances, but not
reasonable for both options. More specifically, 18-foot
and 20-foot noise walls were determined to be feasible
for both options, but not reasonable, since no noise
receptor is benefitted by 7 dBA.

The noise wall analysis for Globeville is summarized in
Exhibit 5.12-30 and the location of the analyzed noise walls
are shown in Exhibit 5.12-31 and Exhibit 5.12-32. The
noise walls shown are existing walls that will remain in
place since analyzed noise walls with additional height (also
shown) failed to meet both feasibility and reasonability
requirements. Noise wall analysis details can be found in
Appendix E of Attachment K, Noise Wall Mitigation Tables.
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Exhibit 5.12-30

Mitigation Summary in Globeville for the Build Alternatives
Globeville North of I-70

Criteria

Globeville South of I-70

General-Purpose
Lanes Option

Managed Lanes
Option

General-Purpose
Lanes Option

Managed Lanes
Option

12 to 20

12 to 20

12 to 20

12 to 20

Feasible Wall Heights (ft)

None

None

18 to 20

18 to 20

Reasonable Wall Heights (ft)

None

None

None

None

None
Recommended

None
Recommended

None
Recommended

None
Recommended

N/A

N/A

N/A

N/A

Evaluated Wall Heights (ft)

Wall Heights (ft) Recommended
for Advancement
Wall Height (ft)

Exhibit 5.12-31

5.12-38

Mitigation Benefits to Globeville for Build Alternatives, GeneralPurpose Lanes Option
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Mitigation Benefits to Globeville for Build Alternatives, Managed Lanes
Option

Mitigation for Elyria and Swansea
Because the existing noise walls in the Elyria Neighborhood
are limited, new noise walls are recommended for each
alternative in areas where they are deemed to be feasible
and reasonable, as required by CDOT. Noise walls were
placed along the edges of mainline I-70, and along the on
and off ramps for each alternative.
In the Swansea Neighborhood, new noise walls were
analyzed along mainline I-70 and the on and off ramps. They
are recommended for each alternative except the Partial
Cover Lowered Alternative. The opportunity to place long
noise walls along the edges of mainline I-70 and the on and
off ramps is diminished for this alternative due to elevation
differences between the highway and frontage roads and due
to the cross-streets that continue across the highway. The
following analysis shows that noise walls in the Swansea
area are less effective for the Partial Cover Lowered
Alternative because the neighborhood roads will require
frequent gaps in the noise walls that will make them less
effective.
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No-Action Alternative, North Option
Based on the analysis performed for the No-Action
Alternative, North Option, noise walls are recommended
adjacent to the highway on the viaduct. Proposed noise walls
will total 2,660 feet in Elyria, 4,010 feet north of I-70 in
Swansea, and 5,010 feet south of I-70 in Swansea. Per TNM
analysis, eight-foot to 20-foot single-height walls in all three
areas are feasible and achieve the reasonability criterion of a
7-dBA design reduction goal with an acceptable cost-benefit
index.
Between all analyzed feasible and reasonable potential noise
wall heights (eight-foot to 20-foot), the average number of
benefitted noise receptors corresponds with a 12-foot wall
height in Elyria. In Swansea, north of I-70, a 12-foot wall
height provides benefit to the average number of benefitted
noise receptors, and in Swansea south of I-70, a 14-foot wall
height provides benefit to the average number of benefitted
receptors.
Exhibit 5.12-33 shows the details of the noise wall analysis
in each area and Exhibit 5.12-34 shows the location of the
wall modeled in TNM to obtain the design goal and an
acceptable cost-benefit index. The noise walls shown are
based on preliminary design and are subject to change.
Exhibit 5.12-33

Mitigation Summary in Elyria and Swansea for No-Action Alternative,
North Option

Criteria

Elyria

Swansea
North of I-70

Swansea
South of I-70

Evaluated Wall Heights (ft)

8 to 20

8 to 20

8 to 20

Feasible Wall Heights (ft)

8 to 20

8 to 20

8 to 20

Reasonable Wall Heights (ft)

8 to 20

8 to 20

8 to 20

8 to 20

8 to 20

8 to 20

12

12

14

Wall Heights (ft) Recommended for
Advancement
Wall Height (ft)1
1.

This is the wall height rounded to the nearest two-foot increment that benefits the average number of noise
receptors.
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No-Action Alternative, South Option
Based on the analysis performed for the No-Action
Alternative, South Option, the total length of the noise walls
proposed is 2,550 feet in Elyria, 4,130 feet north of I-70 in
Swansea, and 5,280 feet south of I-70 in Swansea. Per TNM
analysis, eight-foot to 20-foot walls in all three areas are
feasible and achieve the 7-dBA design reduction goal with an
acceptable cost-benefit index, making them reasonable as
well.
Between all analyzed feasible and reasonable potential noise
wall heights (eight-foot to 20-foot), the average number of
benefitted noise receptors corresponds with a 12-foot wall
height in Elyria. In Swansea, north of I-70, a 12-foot wall
height provides benefit to the average number of benefitted
noise receptors; in Swansea, south of I-70, a 14-foot wall
height provides benefit to the average number of benefitted
noise receptors.
Exhibit 5.12-35 shows the details of the noise wall analysis
in each area and Exhibit 5.12-36 shows the location of the
wall modeled in TNM to obtain the design goal and an
acceptable cost-benefit index. The noise walls shown are
based on preliminary design and are subject to change.
Exhibit 5.12-35

Mitigation Summary in Elyria and Swansea for No-Action Alternative,
South Option

Evaluated Wall Heights (ft)

8 to 20

Swansea
North of I-70
8 to 20

Feasible Wall Heights (ft)

8 to 20

8 to 20

8 to 20

Reasonable Wall Heights (ft)

8 to 20

8 to 20

8 to 20

Wall Heights (ft) Recommended for
Advancement

8 to 20

8 to 20

8 to 20

12

12

14

Criteria

Wall Height (ft)1
1.

Elyria

Swansea
South of I-70
8 to 20

This is the wall height rounded to the nearest two-foot increment that benefits the average number of noise
receptors.
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Revised Viaduct Alternative, North Option
Based on the analysis performed for the Revised Viaduct
Alternative, North Option, the total length of the noise walls
proposed is 2,570 feet in Elyria, 3,520 feet north of I-70 in
Swansea, and 4,250 feet south of I-70 in Swansea. Per the
TNM analysis, eight-foot to 20-foot walls in Elyria and
Swansea both north and south of I-70 are feasible and
achieve the 7-dBA design reduction goal with an acceptable
cost-benefit index, making them reasonable as well.
Between all analyzed feasible and reasonable potential noise
wall heights (eight-foot to 20-foot), the average number of
benefitted noise receptors corresponds with a 14-foot wall
height in Elyria. In Swansea, north of I-70, a 14-foot wall
height provides benefit to the average number of benefitted
noise receptors and, in Swansea south of I-70, a 12-foot wall
height provides benefit to the average number of benefitted
noise receptors.
Exhibit 5.12-37 shows the details of the noise wall analysis
in each area and Exhibit 5.12-38 shows the location of the
wall modeled in TNM to obtain the design goal and an
acceptable cost-benefit index. The noise walls shown are
based upon preliminary design and are subject to change.
Exhibit 5.12-37

Mitigation Summary in Elyria and Swansea for Revised Viaduct
Alternative, North Option
Elyria

Swansea
North of I-70

Swansea
South of I-70

Evaluated Wall Heights (ft)

8 to 20

8 to 20

8 to 20

Feasible Wall Heights (ft)

8 to 20

8 to 20

8 to 20

Reasonable Wall Heights (ft)

8 to 20

8 to 20

8 to 20

8 to 20

8 to 20

8 to 20

14

14

12

Criteria

Wall Heights (ft) Recommended for
Advancement
Wall Height (ft)1
1.

This is the wall height rounded to the nearest two-foot increment that benefits the average number of noise
receptors.
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Revised Viaduct Alternative, South Option
Based on the analysis performed for the Revised Viaduct
Alternative, South Option, the total length of the noise walls
proposed is 3,050 feet in Elyria, 3,790 feet north of I-70 in
Swansea, and 4,320 feet south of I-70 in Swansea. Per TNM
analysis, eight-foot to 20-foot walls in all three areas are
feasible and achieve the 7-dBA design reduction goal.
Additionally, the walls are reasonable, since they achieve an
acceptable cost-benefit index.
Between all analyzed feasible and reasonable potential noise
wall heights (eight-foot to 20-foot), the average number of
benefitted noise receptors corresponds with a 12-foot wall
height in Elyria and Swansea south of I-70. In Swansea
north of I-70, the average number of benefitted noise
receptors corresponds with an 18-foot wall height.
Exhibit 5.12-39 shows the details of the noise wall analysis
in each area and Exhibit 5.12-40 shows the location of the
wall modeled in TNM to obtain the design goal and an
optimal cost-benefit index. The noise walls shown are based
on preliminary design and are subject to change.
Exhibit 5.12-39

Mitigation Summary in Elyria and Swansea for Revised Viaduct
Alternative, South Option
Elyria

Swansea
North of I-70

Swansea
South of I-70

Evaluated Wall Heights (ft)

8 to 20

8 to 20

8 to 20

Feasible Wall Heights (ft)

8 to 20

8 to 20

8 to 20

Reasonable Wall Heights (ft)

8 to 20

8 to 20

8 to 20

8 to 20

8 to 20

8 to 20

12

18

12

Criteria

Wall Heights (ft) Recommended for
Advancement
Wall Height (ft)1
1.

This is the wall height rounded to the nearest two-foot increment that benefits the average number of noise
receptors.
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5.12 Noise
Mitigation Benefits in Elyria and Swansea for Revised Viaduct
Alternative, South Option

Partial Cover Lowered Alternative
Based on the mitigation analysis performed, the total length
of the noise wall complex is proposed to be approximately
2,380 feet in Elyria. The noise wall complex that was
analyzed along the north side of I-70 in Swansea was
approximately 1,370 feet, and approximately 3,650 feet
along the south side of I-70 in Swansea. In Elyria, 12-foot to
20-foot walls were found to be both feasible and reasonable.
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In Swansea north of I-70, walls from 12 feet to 20 feet were
found to be feasible but they failed and achieve the 7-dBA
design reduction goal. In Swansea south of I-70, eight-foot to
20-foot walls met feasibility requirements, but failed to meet
reasonability requirements. An eight-foot wall did not
benefit any noise receptors by 7 dBA and 10-foot to 20-foot
wall heights did not result in an acceptable cost-benefit
index value. The walls were not found to be reasonable in
Swansea because the highway cover in the area provides
enough noise reduction to the surrounding noise receptors.
Additionally, placement of noise walls on the neighborhood
side of frontage roads requires frequent gaps that decrease
the effectiveness of the walls.
Between all analyzed feasible and reasonable potential noise
wall heights (12-foot to 20-foot in Elyria), the average
number of benefitted noise receptors corresponds with a 16foot wall height.
Exhibit 5.12-41 shows the details of the noise wall analysis
in each area and Exhibit 5.12-42 shows the location of the
walls modeled in TNM to obtain the design goal and an
acceptable cost-benefit index. The noise walls shown are
based on preliminary design and are subject to change.
Exhibit 5.12-41

Mitigation Summary in Elyria and Swansea for the Partial Cover
Lowered Alternative
Elyria

Swansea
North of I-70

Swansea
South of I-70

Evaluated Wall Heights (ft)

8 to 20

8 to 20

8 to 20

Feasible Wall Heights (ft)

8 to 20

12 to 20

8 to 20

Reasonable Wall Heights (ft)

12 to 20

None

None

12 to 20

None Recommended

None Recommended

16

N/A

N/A

Criteria

Wall Heights (ft) Recommended for
Advancement
Wall Height (ft)1
1.

This is the wall height rounded to the nearest two-foot increment that benefits the average number of noise
receptors.
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Summary of mitigation in Elyria and Swansea
Exhibit 5.12-43, Exhibit 5.12-44, and Exhibit 5.12-45
provide a summary of the mitigation results for the proposed
walls for each alternative and option in each of the three
areas.
Exhibit 5.12-43

Mitigation Summary in Elyria for Build Alternatives

Criteria

No-Action
Alternative

Revised Viaduct
Alternative

Partial Cover
Lowered
Alternative

North
Option

South
Option

North
Option

South
Option

Evaluated Wall Heights (ft)

8 to 20

8 to 20

8 to 20

8 to 20

8 to 20

Feasible Wall Heights (ft)

8 to 20

8 to 20

8 to 20

8 to 20

8 to 20

Reasonable Wall Heights (ft)

8 to 20

8 to 20

8 to 20

8 to 20

12 to 20

Wall Heights (ft) Recommended for
Advancement

8 to 20

8 to 20

8 to 20

8 to 20

12 to 20

12

12

14

12

16

Wall Height (ft)1
1.

This is the wall height rounded to the nearest two-foot increment that benefits the average number of noise
receptors.

Exhibit 5.12-44

Mitigation Summary in Swansea North of I-70 for Build Alternatives

Criteria

No-Action
Alternative

Revised Viaduct
Alternative

Partial Cover
Lowered
Alternative

North
Option

South
Option

North
Option

South
Option

Evaluated Wall Heights (ft)

8 to 20

8 to 20

8 to 20

8 to 20

8 to 20

Feasible Wall Heights (ft)

8 to 20

8 to 20

8 to 20

8 to 20

12 to 20

Reasonable Wall Heights (ft)

8 to 20

8 to 20

8 to 20

8 to 20

None

8 to 20

8 to 20

8 to 20

8 to 20

None
Recommended

12

12

14

18

N/A

Wall Heights (ft) Recommended for
Advancement
Wall Height (ft)1
1.

This is the wall height rounded to the nearest two-foot increment that benefits the average number of noise
receptors.
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Mitigation Summary in Swansea South of I-70 for Build Alternatives

Criteria

No-Action
Alternative

Revised Viaduct
Alternative

Partial Cover
Lowered
Alternative

North
Option

South
Option

North
Option

South
Option

Evaluated Wall Heights (ft)

8 to 20

8 to 20

8 to 20

8 to 20

8 to 20

Feasible Wall Heights (ft)

8 to 20

8 to 20

8 to 20

8 to 20

8 to 20

Reasonable Wall Heights (ft)

8 to 20

8 to 20

8 to 20

8 to 20

None

Wall Heights (ft) Recommended for
Advancement

8 to 20

8 to 20

8 to 20

8 to 20

None
Recommended

14

14

12

12

N/A

Wall Height (ft)1
1.

This is the wall height rounded to the nearest two-foot increment that benefits the average number of noise
receptors.

Mitigation for Peoria Street and Montbello
Under the No-Action Alternative, the Peoria Street and
Montbello areas have no noise impacts requiring mitigation.
The No-Action Alternative does not propose changes in the
Montbello area, so the existing noise wall will remain as
adequate noise mitigation, because it is functional and in
good condition.
Along Peoria Street, under the General-Purpose Lanes
Option of the Build Alternatives, one noise receptors will be
impacted. Under the Managed Lanes Option, no noise
receptors will be impacted so no mitigation analysis was
performed. A 420-foot-long noise wall was modeled near the
impacted noise receptor (one modeled location) on the east
side of Peoria Street for the General-Purpose Lanes Option.
The noise wall was analyzed from eight-foot to 20-foot
heights and was found to be neither feasible nor reasonable
in the Peoria Street area.
For both the General-Purpose Lanes and Managed Lanes
options, analysis was performed to determine if a taller noise
wall (12-foot, 14-foot, 16-foot, 18-foot, or 20-foot)—as
compared to the existing 10-foot wall—would be feasible and
reasonable in the Montbello area to block the additional
traffic noise predicted for the future. Additionally, a new
1,050-foot-long wall was analyzed at heights of eight feet to
20 feet as an extension of the existing 3,200-foot-long wall.
The combined 4,250-foot-long wall complex analyzed was
determined to be feasible in some instances, but not
reasonable for both options. More specifically, 14-foot to 20foot walls were determined to be feasible for both options,
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but not reasonable, since no noise receptor is benefitted by 7
dBA.
The existing 3,200-foot-long, 10-foot tall noise wall will
remain in place, since additional height and length did not
meet feasibility and reasonableness criteria. If the existing
3,200-foot-long noise wall along I-70 is demolished, a new
wall has to be constructed to replace the existing wall, per
CDOT noise guidelines. If the noise wall is demolished, more
in-depth analysis will take place to optimize the number of
benefitted receptors impacted by the replacement wall. If
analysis shows no feasible and reasonable wall options, the
wall must be replaced in-kind per CDOT standards.
Exhibit 5.12-46 summarizes mitigation measures for the
Peoria Street area and Montbello Neighborhood. Exhibit
5.12-47 shows the location of the wall modeled in TNM for
the Peoria Street area. Exhibit 5.12-48 shows the location
of the walls modeled in TNM for the Montbello
Neighborhood. The noise walls shown are based on
preliminary design and are subject to change.
Exhibit 5.12-46

Mitigation Summary in Peoria Street and Montbello

Criteria

Peoria Street

Montbello

Build Alternatives

Build Alternatives

General-Purpose
Lanes Option

Managed Lanes
Option

General-Purpose
Lanes Option

Managed
Lanes Option

8 to 20

N/A

8 to 20

8 to 20

Feasible Wall Heights (ft)

None

N/A

14 to 20

14 to 20

Reasonable Wall Heights (ft)

None

N/A

None

None

None
Recommended

None
Recommended

None
Recommended

None
Recommended

N/A

N/A

N/A

N/A

Evaluated Wall Heights (ft)

Wall Heights (ft) Recommended for
Advancement
Wall Height (ft)1
1.

This is the wall height rounded to the nearest two-foot increment that benefits the average number of noise
receptors.
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Mitigation Benefits in Montbello for Build Alternatives, General-Purpose
and Managed Lanes Options
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Mitigation for Aurora
The No-Action Alternative does not result in any additional
noise impacts to this neighborhood and, therefore, does not
require mitigation.
For the Build Alternatives with the General-Purpose Lanes
Option, a 1,750-foot-long noise wall along the Peña
Boulevard off ramp and mainline of I-70 was evaluated for
heights ranging from eight feet to 20 feet for the singlefamily homes south of I-70 in Aurora. For the GeneralPurpose Lanes Option, the wall was found to be feasible
from eight-foot to 20-foot in height, but was not found to be
reasonable since it exceeded the cost-benefit index and/or no
noise receptors received a benefit of 7 dBA. From this initial
review, noise mitigation is not reasonable due to such a
small number of noise receptors receiving benefit.
Exhibit 5.12-49 shows the location of the wall modeled in
TNM for the General-Purpose Lanes Option in Aurora. The
noise walls shown are based on preliminary design and are
subject to change.
For the Build Alternatives with the Managed Lanes Option,
a 1,750-foot wall along the Peña Boulevard off ramp and
mainline of I-70 was evaluated for heights ranging from
eight feet to 20 feet. For the Managed Lanes Option, the wall
was found to be feasible from 10-foot to 20-foot in height, but
was not found to be reasonable since it exceeded the costbenefit index and/or no receptors received a benefit of 7 dBA.
This wall provided a benefit of at least 5 dBA to only two
residences at a cost-benefit index of nearly $125,000 per dBA
reduction per benefitted noise receptor. From this initial
review, noise mitigation is not reasonable due to such a
small number of noise receptors receiving benefit.
Exhibit 5.12-49 shows the location of the wall modeled in
TNM for the Managed Lanes Option in Aurora The noise
walls shown are based on preliminary design and are subject
to change. Exhibit 5.12-50 summarizes mitigation
measures for the Aurora Neighborhood.
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Mitigation Benefits in Aurora for Build Alternatives, General-Purpose
Lanes Option and Managed Lanes Options
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Mitigation Summary in Aurora
Aurora
Criteria

Build Alternatives
General-Purpose
Lanes Option

Managed Lanes
Option

Evaluated Wall Heights (ft)

8 to 20

8 to 20

Feasible Wall Heights (ft)

8 to 20

10 to 20

None

None

None Recommended

None Recommended

N/A

N/A

Reasonable Wall Heights (ft)
Wall Heights (ft) Recommended for Advancement
Wall Height (ft)

Summary of mitigations
An evaluation of noise reductions based on preliminary
design available at this time was performed to identify if
construction of single-height noise walls in the area is
feasible and reasonable to mitigate the future traffic noise
from the reconstructed I-70, specifically in the residential
areas. The height and length of the noise walls vary based
on the location and the adjacent land use and the forecasted
noise levels from the highway. Exhibit 5.12-51 includes the
summary of the lengths and heights associated with the
average number of benefitted noise receptors of the proposed
noise walls. Verification for the proposed mitigation in the
Preferred Alternative at final design will include a more indepth analysis of feasible and reasonable noise walls,
focusing on maximizing the number of benefitted noise
receptors by optimizing each wall to have varying heights.
For example, a single wall could have heights varying from
eight feet up to 20 feet while still benefitting the same
number of receptors as a wall with a constant height of 20
feet. This additional analysis should help optimize the cost
of each wall, while focusing on providing benefit to the
greatest number of noise receptors.
A final decision of the installation of mitigation measures
will be made upon completion of the project’s final design
and the public involvement process. The viewpoints of the
benefitted residents and property owners will be a major
consideration in determining the reasonableness of
mitigating the highway traffic noise, through the use of the
benefitted receptor survey. The opinions and desires of the
public are important factors in dealing with the overall
problems of highway traffic noise. For more information on
the mitigation determination, please see the associated
CDOT Noise Abatement Worksheet forms included in
Appendix B of Attachment K, Noise Technical Report.
January 2016

5.12-57

5.12 Noise
Exhibit 5.12-51

I-70 East Final EIS
Noise Wall Mitigation Summary by Neighborhood
Evaluated Wall
Heights (ft)

Feasible Wall
Heights (ft)

Reasonable
Wall Heights (ft)

Wall Heights (ft)
Recommended for
Advancement

Wall Height
(ft)1

General-Purpose Lanes Option

12 to 20

None

None

None Recommended

N/A

Managed Lanes Option

12 to 20

None

None

None Recommended

N/A

General-Purpose Lanes Option

12 to 20

18 to 20

None

None Recommended

N/A

Managed Lanes Option

12 to 20

18 to 20

None

None Recommended

N/A

North Option

8 to 20

8 to 20

8 to 20

8 to 20

12

South Option

8 to 20

8 to 20

8 to 20

8 to 20

12

North Option

8 to 20

8 to 20

8 to 20

8 to 20

14

South Option

8 to 20

8 to 20

8 to 20

8 to 20

12

N/A

8 to 20

8 to 20

12 to 20

12 to 20

16

North Option

8 to 20

8 to 20

8 to 20

8 to 20

12

South Option

8 to 20

8 to 20

8 to 20

8 to 20

12

North Option

8 to 20

8 to 20

8 to 20

8 to 20

14

South Option

8 to 20

8 to 20

8 to 20

8 to 20

18

N/A

8 to 20

12 to 20

None

None Recommended

N/A

Alternative

Option

Globeville North of I-70
Build Alternatives
Globeville South of I-70
Build Alternatives
Elyria
No-Action Alternative

Revised Viaduct Alternative
Partial Cover Lowered Alternative
Swansea North of I-70
No-Action Alternative

Revised Viaduct Alternative
Partial Cover Lowered Alternative
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Noise Wall Mitigation Summary by Neighborhood
Evaluated Wall
Heights (ft)

Feasible Wall
Heights (ft)

Reasonable
Wall Heights (ft)

Wall Heights (ft)
Recommended for
Advancement

Wall Height
(ft)1

North Option

8 to 20

8 to 20

8 to 20

8 to 20

14

South Option

8 to 20

8 to 20

8 to 20

8 to 20

14

North Option

8 to 20

8 to 20

8 to 20

8 to 20

12

South Option

8 to 20

8 to 20

8 to 20

8 to 20

12

N/A

8 to 20

8 to 20

None

None Recommended

N/A

General-Purpose Lanes Option

8 to 20

None

None

None Recommended

N/A

N/A

N/A

N/A

None Recommended

N/A

General-Purpose Lanes Option

8 to 20

14 to 20

None

None Recommended

N/A

Managed Lanes Option

8 to 20

14 to 20

None

None Recommended

N/A

General-Purpose Lanes Option

8 to 20

8 to 20

None

None Recommended

N/A

Managed Lanes Option

8 to 20

10 to 20

None

None Recommended

N/A

Alternative

Option

Swansea South of I-70
No-Action Alternative

Revised Viaduct Alternative
Partial Cover Lowered Alternative
Peoria Street
Build Alternatives

Managed Lanes Option

Montbello
Build Alternatives
Aurora
Build Alternatives
1.

This is the wall height rounded to the nearest two-foot increment that benefits the average number of noise receptors.
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5.12.11 What are the impacts from noise during
construction?
Noise can occur from general construction equipment use
near sensitive receptors, particularly pile driving from
compaction equipment for substructure elements.
Construction noise will present short-term effects to those
noise receptors located along the corridor and along
designated construction access routes. It is anticipated that
a portion of the construction will occur at night to minimize
traffic disruption. The primary source of construction noise
is expected to be diesel-powered equipment—such as trucks
and earth-moving equipment—and construction activities,
such as demolition hammers on trackhoes, rubble load outs,
and tailgate and bucket bang.
Pile driving and demolition are expected to be the loudest
construction operations. Piles will be required at most major
bridge installations. Bridge and road demolition also will be
required at many locations.

5.12.12 How will construction noise be mitigated?
Measures will be taken to minimize noise during
construction. Construction noise mitigation measures can be
found in the FHWA’s Highway Construction Noise
Handbook (FHWA, 2006). Heavy construction activities that
occur within approximately 50 feet of existing structures will
require special care to prevent structural damage. Details of
these provisions will be determined during final design and
before construction begins.
This project will abide by the appropriate city codes as they
pertain to construction noise. If noise levels during
construction are expected to exceed the limits from the city
codes, the contractor must obtain the necessary ordinance
variance.
In the vicinity of the elementary school in Swansea,
construction noise should be reduced to the maximum extent
possible during school hours. If possible, construction should
take place during times when school is not in session. If this
is not possible, high construction noise activities should take
place during non-school hours. Temporary noise shielding
also could be used around the school playground and other
outdoor areas of frequent use.
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The following best management practices (BMPs) for
construction noise mitigation will be required by the
contractor, as applicable:


Avoiding areas of work near noise-sensitive receptor
locations, or minimizing work in these areas where
people or the environment is noise sensitive



Eliminating slamming of truck beds, truck tailgates,
and equipment buckets



Limiting the idling of construction equipment



Scheduling trucks properly to minimize long queuing
lines



Installing noise shielding when in close proximity to
residential areas

Additionally, public outreach efforts will be considered, such
as providing a 24-hour telephone contact line for questions
and concerns and remaining in contact with residents and
business owners about the planned construction activities.
Exhibit 5.12-52 shows a summary of the impacts and
mitigations related to noise. The range of single-height noise
walls that meet feasible and reasonable requirements
pending a benefitted noise receptor survey is provided. At
final design, the Preferred Alternative noise walls will
undergo a final optimization that will analyze the
perturbation process—a single wall that uses varying
heights.
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Exhibit 5.12-52
Alternative/
Option

All
Alternatives

Summary of Noise Impacts and Mitigation Measures
Mitigation Measures

Impacts and/or Benefits

Construction noise will present short-term effects to those dwelling units located
along the corridor and along designated construction access routes.

 Implement BMPs to
minimize noise during
construction, as per
FHWA’s Highway
Construction Noise
Handbook (2006)
 Conduct a benefited
receptor survey prior to
construction to determine
if the recommended noise
wall is desired; if the
survey results show that
the majority of benefitted
receptors who respond to
the survey desire the
noise wall, the noise wall
will be optimized and
built

Number of noise receptors that exceed NAC threshold
No-Action
 Globeville: 9
Alternative,  Elyria: 116 (20 that increase by 10 dBA or more)
North Option  Swansea: 233 (20 that increase by 10 dBA or more)






Stapleton: 0
Peoria Street: 0
Montbello: 0
Aurora: 4






Stapleton: 0
Peoria Street: 0
Montbello: 0
Aurora: 4











Stapleton: 0
Peoria Street: 0
Location and height of
Montbello: 29 to 34 feasible and reasonable
Aurora: 3
walls:
 Elyria: 8 feet to 20 feet
 Swansea: 8 feet to 20
feet
Stapleton: 0
Peoria Street: 1
Montbello: 29 to 34
Aurora: 3






Location and height of
Stapleton: 0
feasible and reasonable
Peoria Street: 0
walls:
Montbello: 29 to 34  Elyria: 12 to 20 feet
Aurora: 3

Number of noise receptors that exceed NAC threshold
No-Action
 Globeville: 9
Alternative,  Elyria: 108 (7 that increase by10 dBA or more)
South Option  Swansea: 239 (27 that increase by 10 dBA or more)
Number of noise receptors that exceed NAC threshold
Revised
 Globeville: 18 to 24
Viaduct
Alternative,  Elyria: 125 (31 that increase by 10 dBA or more)
North Option  Swansea: 278 (66 that increase by 10 dBA or more)
Number of noise receptors that exceed NAC threshold
Revised
 Globeville: 18 to 24
Viaduct
Alternative,  Elyria: 121 (19 that increase by 10 dBA or more)
South Option  Swansea: 260 (49 that increase by 10 dBA or more)
Number of noise receptors that exceed NAC threshold
Partial Cover  Globeville: 18 to 24
Lowered
 Elyria: 55 (11 that increase by 10 dBA or more)
Alternative
 Swansea: 50

Location and height of
feasible and reasonable
walls:
 Elyria: 8 feet to 20 feet
 Swansea: 8 feet to 20
feet

Per CDOT regulations, if an existing noise wall is demolished, a replacement barrier meeting current noise
regulatory requirements must be constructed.
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