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1.0 Project Description (Proposed Action)

This report describes the results of a noise study conducted for the Interstate 25 Corridor
Environmental Assessment (CDOT Project No: IM 0252-316 Sub No: 12210). The Interstate 25
(I-25) Improvements Project extends along approximately 29 miles of I-25 from State Highway
(SH) 105 in Monument to SH 16 in Fountain (see Figure 1-1). The entire project is located in El
Paso County, Colorado.

The proposed improvement strategy for I-25 is focused on multi-phase, multi-modal
improvements. The strategy calls for the following three phases of capacity improvements,
which will maintain flexibility to include future transportation options. The noise study was
conducted assuming the implementation of all three phases.

e Phase 1: Widen I-25 to six lanes between South Circle Drive and Briargate Parkway
e Phase 2: Widen I-25 to six lanes from Briargate Parkway to Monument Interchange

e Phase 3: Add HOV lanes between U.S. 24 Bypass and Briargate Parkway, with one
acceleration lane and one deceleration lane between U.S. 24 Bypass and Circle Drive, and
widen I-25 to six lanes from U.S. 24 Bypass to South Academy Boulevard

e Park-and-Ride lots, freeway ramp metering, and provision for non-motorized modes are
also included

The noise study was conducted according to Colorado Department of Transportation (CDOT)
noise guidelines, which are set forth in the document entitled CDOT Noise Analysis and
Abatement Guidelines, December 1, 2002. CDOT guidelines are consistent with those of the
Federal Highway Administration (FHWA) (23 CFR 772) and have been approved by the
FHWA for use on Federal-aid projects. Pursuant to these guidelines, the main purpose of this
study was twofold. First, noise levels were predicted along the Corridor for both existing and
design-year conditions, and these levels compared to CDOT’s Noise Abatement Criteria and
Increase Criterion. This is the process of determining impact. Second, the feasibility and
reasonableness of providing noise mitigation was analyzed for areas where the criteria were
exceeded.
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2.0 Methodology

2.1 Noise Analysis Standards

This project, as it involves state and federal funds, is subject to CDOT noise guidelines, which
are set forth in the document entitled CDOT Noise Analysis and Abatement Guidelines,
December 1, 2002. The CDOT noise guidelines are consistent with those of the Federal
Highway Administration (FHWA) (23 CFR 772) and have been approved by the FHWA for
use on Federal-aid projects. CDOT’s guidelines establish noise abatement criteria and design
requirements for noise mitigation. The guidelines state that noise mitigation should be
considered for any receptor or group of receptors where predicted traffic noise levels, using
future traffic volumes and roadway conditions, equal or exceed CDOT’s Noise Abatement
Criteria (NAC), which are shown in Table 2-1. The guidelines also state that noise mitigation
should be considered for any receptors where predicted noise levels for future conditions are
greater than existing noise levels by 10 dB(A) or more. This standard is referred to hereafter as
the Increase Criterion.

To be included in a project, a proposed noise mitigation measure must first be found to be
feasible. A summary of the feasibility criteria is as follows (see Attachment A for more
information):

e Most importantly, the proposed mitigation measure must be predicted to achieve at least 5
dB(A) of noise reduction at front row receptors.

e The proposed mitigation measure must not create any “fatal flaw” safety or maintenance
issues such as reduced sight distances, shadowing of ice-prone areas, interference with
snow / debris removal.

e If a barrier, it must be possible to construct it in a continuous manner, as gaps in noise
barriers, e.g. for driveways, significantly degrade their performance.

If a mitigation measure is found to be feasible, it is then analyzed for its “reasonableness”. A
summary of the reasonableness criteria is as follows (see Attachment A for more information):

e The cost benefit index of the proposed measure should not exceed $4,000 per dB of
reduction per benefited receptor.

e The predicted design year noise levels should equal or exceed the Noise Abatement
Criteria shown in Table 2-1, below.

e Atleast 50% of the affected properties should approve of the proposed measure.
e Land use in the affected area should be at least 50% Category B (refer to Table 2-1).

e Design-year noise levels exceed existing levels by 5 dB(A) or more.
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TABLE 2-1
CDOT Noise Abatement Criteria (based on FHWA Noise Abatement Criteria, 23 CFR 772)

Activity Leg M@
Category (dB(A)) Description of Activity Category
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) Picnic areas, recreation areas, playgrounds, active sports areas, parks,
residences, motels, hotels, schools, churches, libraries and hospitals.
C 71 (Exterior) Developed lands, properties, or activities not included in Categories A or B
above.
D -- Undeveloped lands.
E 51 (Interior) Residences, motels, hotels, public meeting rooms, schools, churches,

libraries, hospitals and auditoriums.

MHourly A-weighted equivalent level for the noisiest hour of the day in the design year

@CDOT noise impact criteria are 1 dB(A) lower (more stringent) than FHWA values in 23 CFR 772, to identify
noise levels that “approach” the FHWA criteria.

2.2 Noise Level Prediction Methodology and Input Data

To determine where noise levels exceed the Noise Abatement Criteria and the Increase
Criterion, it was necessary to establish both existing and future noise levels adjacent to I-25
within the study area. Existing noise levels could, of course, be measured. They can also be
predicted using a model of existing conditions. The latter method is preferred, because the
model can be used to predict the desired loudest-hour condition anywhere along the
Corridor. Measurements represent only the conditions present during the measurement itself,
which may or may not be representative of loudest-hour conditions, and it is not practical to
measure at every residence and business located along a corridor of this size. Therefore, the
existing noise levels used in the impact analysis were predicted. However, existing noise
levels were measured at select locations to determine the accuracy of the model, as described
in Section 3.2.

The remainder of this section describes the noise model selection process conducted for this
project, the input data used to predict noise levels, and the results of a validation procedure
employed to ensure that the model is accurately predicting noise levels along I-25.

2.2.1 Noise Model Selection

Presently, both the STAMINA and TNM models are approved for use by FHWA. However,
due to some functionality problems, TNM is, in effect, in a “test” mode in Colorado.
STAMINA is presently the default model for CDOT projects. In an effort to determine which
model better predicts noise levels along I-25, noise measurements from 75 locations along the
Corridor were used. Traffic volumes, traffic speeds, and meteorological conditions were also
measured. Then, using the traffic conditions measured on-site, both STAMINA and TNM
were used to predict noise levels at each location. The models utilized accurate physical data
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to represent the topographical aspects of each measurement location. The measured and
predicted noise levels were then compared.

STAMINA v2.0 predicted noise levels between 5 dB(A) below and 8 dB(A) above measured
levels. Averaging the results from all 75 measurements, STAMINA predicted 1 dB(A) above
measured levels. STAMINA predicted within +3 dB(A), a common measure of accuracy, at 55
of the 75 measurement locations (73%). TNM v1.1 predicted noise levels between 3 dB(A)
below and 10 dB(A) above measured levels. Averaging the results from all 75 measurements,
TNM predicted 4 dB(A) above measured levels, which is consistent with the findings of a
recent FHWA study. TNM predicted within +3 dB(A) at 27 of the 75 measurement locations
(36%).

Overall, it was concluded that STAMINA v2.0 provides reasonably accurate and expected
results for highway noise level predictions along the I-25 Colorado Springs Corridor. TNM
provides less accurate results. Therefore, STAMINA was used for the I-25 Project. For more
information regarding this analysis refer to Attachment B, Noise Model Comparison Report -
Interstate 25 Corridor Environmental Assessment Project, Hankard Environmental Inc., February
2002.

2.2.2 STAMINA Noise Model Input Data

STAMINA calculates the hourly, A-weighted Leq at a receptor location given the noise
emission level of automobiles, medium, and heavy trucks, the volume and speed of each of
these vehicle types on each roadway of interest, the relative location of all roadways,
receptors, and terrain features (i.e., natural and man-made barriers), and the type of terrain
between each receptor and each roadway. This section describes the STAMINA input data
used to predict noise levels for both existing (1990) and design-year (2025) conditions on this
project. The location of the 66 and 71 dB(A) noise level contours was predicted for design-year
conditions, and the increase in highway noise levels between 1990 and 2025 was predicted at
40 representative locations throughout the Corridor. Many portions of I-25 underwent Safety
Improvements in the early 1990s, so 1990 conditions were used as a representation of past I-25
traffic noise levels for comparison to future levels (the Proposed Action in 2025). Section 2.2.3
describes the validation of the model, which was accomplished by comparing measured and
predicted noise levels. Refer to Attachment C for a description of relevant noise terminology
including Leq, dB(A) and a list of typical noise levels.

Vehicle Emission Levels

Vehicle emission levels refer to the noise level of vehicles measured at a reference distance
and a reference speed. STAMINA requires separate emission levels for automobiles, medium
trucks (generally trucks with two axles, six tires, and a gross vehicle weight greater than 9,900
Ibs and less than 26,400 lbs), and heavy trucks (generally trucks with three or more axles and a
gross vehicle weight greater than 26,400 1bs). The Colorado-specific Reference Energy Mean
Emission Levels were used for all vehicle types in all of the predictions. These emission levels
were developed by CDOT, approved by FHWA, and are published in the document entitled
Reference Enerqy Mean Emission Levels Used in STAMINA 2.0 for Highway Noise Prediction in the
State of Colorado, CDOT, February 1995.
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Traffic Volumes and Speeds

Two conditions were modeled on this project: Existing (1990) (Pre-Safety Improvements), and
Proposed Action (2025). The traffic volumes and speeds used to model these two conditions
are shown in Attachment D. The No-Action (2025) conditions are discussed in Section 4.0. The
1990 traffic volumes were derived from Noise Analysis Technical Report I-25 Corridor, Harris
Miller Miller & Hanson Inc. and Felsburg Holt and Ullevig, September 1992. The 2025
Proposed action traffic volumes were derived for this project by Wilson & Company. Traffic
volumes for both scenarios are consistent with the applicable adopted Pikes Peak Area
Council of Governments long range transportation plan traffic model, and the Pikes Peak
Area Council of Governments was consulted in the development of these traffic numbers. In
order to model loudest-hour conditions, all of the volumes represent Level-of-Service (LOS) C
conditions or better. That is, where traffic projections indicated that the LOS would be A, B, or
C, all of which represent free-flowing conditions, the projected volumes were used directly.
When traffic projections indicated that the LOS would be D, E, or F, then the volumes were
reduced to replicate LOS C conditions. Free-flow speeds were used in all of the predictions,
which range from 55 to 75 mph throughout the Corridor.

Location of Roadways

For existing (1990) conditions, the location and elevation of I-25 (mainline and ramps) and
major cross-streets were determined using CAD topographical maps. For the Proposed
Action, this information was obtained from CAD design files provided by Wilson &
Company. The effect of roadway slope was taken into account for all conditions.

Location of Receptors

Two types of predictions were made involving receptor locations: those used to locate the 66
and 71 dB(A) noise level contours, and those used to predict the increase in noise levels at
representative locations. Locating noise contours theoretically requires noise levels to be
predicted in a grid around the entire project. For example, to locate the contours with an
accuracy of 25 feet, noise levels would need to be predicted in a line perpendicular to the
highway every 25 feet out to the distance the furthest contour is expected to lie (typically 300
to 600 feet for the 66 dB(A) contour). These predictions would then need to be made at
intervals of 25 feet along the entire length of the project, and on both sides of the highway.
This would be a monumental task, given that all of the predictions need to take into account
elevation, terrain barriers, buildings, etc. On this project, the location of the contours was
estimated by predicting noise levels at 25-foot intervals along approximately 40 perpendicular
lines. The lines were chosen to represent the different topographical features found along I-25.
The points along these lines where 66 and 71 dB(A) were predicted is where these contours
would pass in the vicinity of the line. The full contours were then developed using these 40
points as a guide.

To determine the magnitude of noise level increases along the Corridor, noise levels were
predicted at 40 representative locations. The coordinates of these locations were determined
from topographical plans. Elevation and topography were taken into account.
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Location of Terrain Features and Structures

Existing terrain features such as embankments, the edge of the highway itself, and structures
can act as barriers that reduce noise propagation. The effects of these features were modeled
when it was determined that they break the line-of-sight between I-25 and receptors and were
of substantial mass.

Terrain Type

STAMINA allows the user to select one of two types of ground for each receiver-roadway
pair: hard or soft. This selection is made using the alpha factor input variable. An alpha factor
of zero represents hard ground such as pavement and water, as well as the case where either
the source or the receptor are significantly elevated above the ground. An alpha factor of 0.5
represents acoustically soft terrain, which is representative of vegetated ground with both
source and receiver located close to the ground. An alpha factor of 0.5 was used in a majority
of the predictions on this project. An alpha factor of 0 was used in a few areas where the line
of sight between the highway and the adjacent receptors was significantly elevated above the
ground.

2.2.3 Validation of Noise Prediction Procedures

To validate the above-described modeling procedures, noise levels were measured at 75
locations along the Corridor. Traffic volumes, traffic speeds, and meteorological conditions
were also measured. Then, using the traffic conditions measured on-site, and accurate
topographical data to model the physical aspects of each location, STAMINA 2.0 was used to
predict noise levels at each measurement location. The measured and predicted noise levels
were then compared. A summary of this analysis is provided below. For more detailed
information, refer to the Noise Model Validation Report — Interstate 25 Corridor Environmental
Assessment Project, Hankard Environmental, October 2002, in Attachment E.

Table 2-2 shows the average measured and predicted noise levels, and the differences
between these levels on a per site basis. On average, STAMINA v2.0 predicted noise levels
within 1 dB(A) of the measured levels. Reviewing the results of each individual measurement,
STAMINA predicted within +3 dB(A) at 55 of the 75 locations (73%). The maximum under-
prediction was 5 dB(A) and the maximum over-prediction was 8 dB(A). Overall, these results
are considered very good. Errors between measured and predicted levels can occur for a
number of reasons, including wind conditions, the presence of noise from non-roadway
sources such as a busy side road, lawn mower, or construction equipment, or the terrain
between the roadway and the microphone was difficult to accurately model.
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TABLE 2-2
Measured and Predicted Noise Levels (Leq dB(A))

Average Average Average Avg Predicted
Distance Measured Predicted Minus
To I-25 Number of Level Level Avg Measured
Site (feet) Measurements (dB(A)) (dB(A)) (dB(A))
Pulpit Rock 638 4 60 62 2
Baptist Road 1,270 5 55 57 2
Garden of the Gods 360 5 63 61 -2
Circle Area 580 5 60 60 0
Circle-Lake 808 5 57 58 1
Old North End1 980 5 53 57 4
Old North End2 892 5 56 57 1
Stratmoor 1 504 5 58 60 2
Stratmoor 2 298 5 60 64 4
Bijou 150 2 66 65 -1
Nevada-Tejon 130 3 67 67 0
Woodmen 333 8 63 63 0
Mesa Springs 411 17 62 63 1
Park Pavilion 290 2 60 66 6
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3.0 Existing Conditions

3.1 Background

This section summarizes the results of the noise level measurements that have been taken
along the I-25 Corridor as part of the Safety Improvement Projects and other CDOT studies
over the past 12 years. A list of the studies is shown below. Refer to the referenced reports for
more detailed information, including maps showing the exact locations of the measurements.

e I-25 Corridor Improvements Feasibility Study, 1992
Noise Analysis Technical Report I-25 Corridor, Harris Miller, Miller & Hanson Inc.

¢ Nevada-Tejon Categorical Exclusion, 1998
Interstate 25/Nevada-Tejon Interchange Noise Report, Hankard Environmental Inc.

e North End Neighborhood Noise Study, 1999
North End Neighborhood Noise Study, Hankard Environmental Inc.

e SH 105 Categorical Exclusion, 2000
SH 105/Interstate 25 Interchange Noise Technical Report, Hankard Environmental Inc.

e  Woodmen Road Categorical Exclusion, 2001
Interstate 25/Woodmen Road Interchange Noise Technical Report, Hankard Environmental Inc.

¢ Bijou to Fillmore Noise Wall Study, 1998 to 2002
Bijou to Fillmore Noise Wall Study, Final Report June 2002, Hankard Environmental Inc.

3.2 Existing Noise Levels

Table 3-1 lists the measured noise levels. Included in the table is the name of the study for
which the measurements were conducted, the measurement number (as referenced in the
original study), the month, year, and approximate time of each measurement, the
approximate distance from the measurement to the center of I-25, and the measured noise
level. Almost all of the measurements are one-hour, A-weighted Ley’s. The average of all the
measurements is 60 dB(A). The maximum measured level is 72 dB(A). This level was
measured on the west side of I-25 on Spruce Street in 1990 (before construction of the wall), as
well as on the west side of I-25 south of Bijou Street in 2000. In some of the measurement areas
noise from other roads was also audible (i.e., Nevada Avenue and other major cross-streets).
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TABLE 3-1
Measured Noise Levels

Meas.
No.
(from Distance to One-Hour
referenced Approximate Center of 1-25 Noise Level
Study report) Date Time (feet) (Leq- dB(A))
M1 February 1991 11:00 a.m. 125 69
M2 May 1991 4:30 p.m. 200 63
M3 February 1991 2:00 p.m. 1300 48
M4 February 1991 3:00 p.m. 300 59
M5 May 1991 9:00 a.m. 175 64
I-25 Corridor Improvements M6 May 1991 10:00 a.m. 300 69
Feasibility Study M7 May 1991 11:00 a.m. 200 56
M8 May 1991 11:00 a.m. 900 49
M9 May 1991 12:00 p.m. 100 72
M10 May 1991 12:00 p.m. 200 61
M11 May 1991 1:00 p.m. 200 62
M12 May 1991 4:30 p.m. 200 66
_ _ M1 July 1998 N/A 225 71
N T eport | M2 o
M3 July 1998 N/A 750 64
Site 1 Jul — Sep 1999 7:00 a.m. 1300 58
Site 2 Jul — Sep 1999 7:00 a.m. 1300 55
) Site 3 Jul — Sep 1999 12:00 p.m. 2200 54
North End Noise Study
Site 4 Jul — Sep 1999 7:00 a.m. 800 62
Site 5 Jul — Sep 1999 5:00 p.m. 4000 66
Site 6 Jul — Sep 1999 7:00 a.m. 2600 52
‘ . ‘ M1 August 2000 N/A 1700 55
?eHC;gi;aéz%‘:r'fa' Exclusion Noise M2 August 2000 N/A 3200 56
M3 August 2000 N/A 2800 53
M1 January 2001 N/A 250 66
M2 January 2001 N/A 280 64
M3 January 2001 N/A 330 65
Woodmen Road Categorical M4 January 2001 N/A 160 68
Exclusion Noise Technical Report M5 January 2001 N/A 280 58
M6 January 2001 N/A 420 62
M7 January 2001 N/A 500 61
M8 January 2001 N/A 600 61
Bijou to Fillmore Noise Wall Study Site 1, M1 January 2002 N/A 300 60
eatodiiiitdidioibdid Site 2, M1 January 2002 N/A 240 61
and M2 Site 2, M2 January 2002 N/A 420 56
not directly behind wal) Site 3, M1 January 2002 N/A 240 68
Site 3, M2 January 2002 N/A 340 63
Site 4, M1 January 2002 N/A 240 60
Site 4, M2 January 2002 N/A 420 59
Site 5, M1 January 2002 N/A 250 58
Site 5, M2 January 2002 N/A 620 56
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TABLE 3-1
Measured Noise Levels

Meas.
No.
(from Distance to One-Hour

referenced Approximate Center of I-25 Noise Level

Study report) Date Time (feet) (Leq- dB(A))
Site 6, M1 January 2002 N/A 475 60
Site 6, M2 January 2002 N/A 725 56
Site 7, M1 January 2002 N/A 260 47
Site 7, M2 January 2002 N/A 480 55
Site 8, M1 January 2002 N/A 420 60
Site 8, M2 January 2002 N/A 840 55
Site 9, M1 January 2002 N/A 415 60
Site 9, M2 January 2002 N/A 400 60
Site 10, M1 January 2002 N/A 290 60
Site 10, M2 January 2002 N/A 310 58
1 May 2001 2:00 p.m. 400 65
I-25 Environmental Assessment 2 May 2001 2:00 p.m. 700 58
Pulpit Rock Area 3 May 2001 2:00 p.m. 900 56
4 May 2001 2:00 p.m. 550 63
1 June 2001 11:00 a.m. 550 61
) 2 June 2001 11:00 a.m. 1000 55
IBgitEm?; imental Assessment 3 June 2001 11:00 a.m. 1700 53
4 June 2001 11:00 a.m. 1600 53
5 June 2001 11:00 a.m. 1500 53
1 June 2001 2:00 p.m. 200 69
) 2 June 2001 2:00 p.m. 430 64
; e
4 June 2001 2:00 p.m. 570 58
5 June 2001 2:00 p.m. 200 58
1 June 2001 10:00 a.m. 300 65
) 2 June 2001 10:00 a.m. 630 65
£25 Ervironmental Assessment 3 June 2001 10:00 a.m. 450 64
4 June 2001 10:00 a.m. 850 55
5 June 2001 10:00 a.m. 670 52
1 June 2001 1:00 p.m. 660 55
) 2 June 2001 1:00 p.m. 730 62
g25 Evironmental Assessment 3 June 2001 1:00 p.m. 950 71
4 June 2001 1:00 p.m. 1000 59
5 June 2001 1:00 p.m. 700 54
1 June 2001 10:00 a.m. 600 54
) 2 June 2001 10:00 a.m. 700 58
'c')de Eg;‘r:°£r’]‘;eft§'oﬁﬁsessme”t 3 June 2001 10:00 a.m. 1500 53
4 June 2001 10:00 a.m. 1100 49
5 June 2001 10:00 a.m. 1000 54
1-25 Environmental Assessment 1 June 2001 12:30 p.m. 640 58
Old North End — South 2 June 2001 12:30 p.m. 700 58
3 June 2001 12:30 p.m. 770 57
4 June 2001 12:30 p.m. 1050 54
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TABLE 3-1

Measured Noise Levels

Meas.
No.
(from Distance to One-Hour
referenced Approximate Center of 1-25 Noise Level
Study report) Date Time (feet) (Leq- dB(A))
5 June 2001 12:30 p.m. 1300 56
1 June 2001 10:30 a.m. 230 65
2 June 2001 10:30 a.m. 350 59
1-25 Environmental Assessment :
Stratmoor Valley - North 3 June 2001 10:30 a.m. 530 56
4 June 2001 10:30 a.m. 650 55
5 June 2001 10:30 a.m. 760 56
1 June 2001 11:30 a.m. 250 65
2 June 2001 11:30 a.m. 360 59
1-25 Environmental Assessment .
Stratmoor Valley — South 3 June 2001 11:30 a.m. 200 57
4 June 2001 11:30 a.m. 350 58
5 June 2001 11:30 a.m. 330 61
I-25 Environmental Assessment 1 August 2000 3:30 p.m. 80 72
Bijou Area 2 August 2000 3:30 p.m. 220 61
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4.0 Impacts of No-Action

Noise levels from I-25 will change between existing and 2025 No-Action conditions primarily
due to changes in traffic volume and speed. Volume is projected to increase all along the
Corridor as the result of growth in the area. However, with an increase in volume comes
congestion and a corresponding decrease in speed. As a result, noise levels will either increase
or decrease depending on location and time of day. Traffic noise is loudest when there is a
significant amount of traffic traveling at relatively high speeds. This is referred to as Level-of-
Service C (LOS C) conditions. When more traffic is added to the flow, noise levels will
increase as long as there is no decrease in speed. At some point, the capacity of the highway
will be exceeded, resulting in a decrease in speeds and noise levels. Therefore, the loudest
hour occurs just before and just after periods of congestion.

In the central portion of the study area, there is currently congestion during most of the rush-
hour periods. Additional traffic, with no increase in capacity, will increase the amount of time
each day when this occurs. During these times noise levels will decrease by as much as 5 to 10
dB compared to the noise level of free-flow traffic. The loudest-hour will shift in time, but will
not get any louder. Noise levels will increase by 1 to 2 dB during the times of day when there
is currently no congestion, as there will be an increase in volume with no decrease in speed.

In the very northern and southern portions of the study area there is currently little
congestion. Additional traffic, with no increase in capacity, will increase the occurrence of
congestion and a corresponding decrease in noise levels. The time of the loudest-hour will
shift, and will increase slightly (1 to 2 dB). Noise levels will increase during all other times of
the day, as there will be an increase in volume with no decrease in speed.

DEN/023170001.DOC 13



5.0 Direct Impacts of the Proposed Action

Direct noise impact from the Proposed action was assessed in two ways. First, 66 and

71 dB(A) noise level contours were produced and overlaid onto detailed maps of the Corridor
to assess compliance with the Noise Abatement Criteria for Category B and C receptors,
respectively (refer to Section 2.1 for more information). The resulting contours are shown in
Figures 5-1 through 5-19. Table 5-1 lists approximately how far from the centerline of I-25 that
the 66 and 71 dB(A) contours lie in general. The contours lie closer to the road than the
distances shown in the table where barriers such as embankments and noise walls were
modeled. All residences, parks, motels, schools, churches, libraries, and hospitals located
between the highway and the 66 dB(A) contours are considered impacted. All commercial
establishments located between the highway and the 71 dB(A) contours are considered
impacted.

TABLE 5-1
Approximate Distance from Centerline of I-25 to Noise Contours

Section of I-25 Distance to 66 dB(A) Distance to 71 dB(A)

From To (Feet) (Feet)
SH 16 So Academy 500 300
So Academy Circle/Lake 375 200
Circle/Lake MLK Bypass 425 175
MLK Bypass Nevada Tejon 425 175
Nevada Tejon Cimarron 425 200
Cimarron Bijou 475 225
Bijou Uintah 450 200
Uintah Fontanero 450 200
Fontanero Fillmore 550 275
Fillmore Garden of Gods 400 225
Garden of Gods Rockrimmon 425 200
Rockrimmon North Nevada 425 200
North Nevada Woodmen 425 200
Woodmen N. Academy 425 175
N. Academy Briargate 500 300
Briargate Interquest 500 300
Interquest Northgate 500 275
Northgate Baptist 500 275
Baptist Monument 500 275
Average 450 225

Secondly, the increase in noise levels between existing and future conditions was predicted at
representative locations. All areas where a 10 dB(A) or greater increase was predicted would
be considered impacted, however this was not predicted to be the case anywhere within the
project study area. Noise mitigation was analyzed for each impacted area, as described in
Section 6.0. The following sections describe the results of the impact assessment based on the
contours and on increase, respectively.
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5.1 Impact to Category B Receptors Based on 66 dB(A) Noise
Level Contour

The locations of the 66 dB(A) noise level contours, shown in Figures 5-1 to 5-19, were
predicted for design-year conditions (2025), assuming that the Proposed Action was
implemented. That is, the predictions took into account the proposed highway location,
elevation, and numbers of lanes, as well as the projected traffic volumes and speeds for 2025
assuming the expanded highway. The contours represent the hourly, A-weighted Leq for the
loudest hour of the day. Refer to Section 2.2 for more information on the modeling process.
Table 5-2 lists each of the Category B receptors identified within the 66 dB(A) noise level
contours. Noise mitigation strategies for each of these locations are discussed in Section 6.0.

TABLE 5-2
Impacted Category B Receptors

Name (Number of Impacted

Land Use Living Units) Location
Stratmoor Valley (47) East side of I-25, both sides of Academy Blvd.
Stratton Meadows (29) Along Arvada St. near Nevada-Tejon interchange
Glen Avenue (8) East side of |-25, south of Uintah St.
San Miguel (3) East side of I-25, north of Uintah St.
) . Mesa Springs (15) West side of I-25, south of Fillmore St.
Residential . ) . .
Holiday Village (19) East side of I-25, north of Fillmore St.
Park Terrace Apts. (5) West side of 1-25, north of Fillmore St.
Holland Park (37) West side of 1-25, north of Fillmore St.
Garden Terrace Apts. (7) West side of I-25, north of Garden of Gods Road
Pulpit Rock (20) East side of I-25, north of N. Nevada Avenue
Dorchester Park Near the Nevada-Tejon Interchange
Parks Confluence Park Between Cimarron and Colorado
Monument Valley Park Between Bijou and Fontanero Interchanges
Residence and Fairfield Inns Circle-Lake interchange
Sheraton and Quality Inns Circle-Lake interchange
Howard Johnson Nevada-Tejon Interchange
Red Lion Hotel Bijou Interchange
Ramada and Best Western Fillmore interchange
Hotels Motel 6 and Super 8 North of Fillmore interchange
Budget Inn North of Fillmore interchange
AmeriSuites Garden of Gods interchange

Super 8 and Days Inn
Extended Stay America
Hampton Inn

Embassy Suites

Garden of Gods interchange
Rockrimmon interchange
Woodmen interchange
Woodmen interchange
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5.2 Impact to Category C Receptors Based on 71 dB(A) Noise
Level Contour

The 71 dB(A) contours are also shown in Figures 5-1 through 5-19. These contours represent
year 2025 conditions with the Proposed Action implemented. The contours lie approximately
225 feet from the centerline of 1-25, on average. The 71 dB(A) contours delineate where noise
mitigation needs to be considered for Category C receptors (i.e., commercial establishments).
There are a number of office buildings, restaurants, and other commercial establishments that
lie between I-25 and the 71 dB(A) contours. These areas are shaded in Figures 5-1 through 5-
19, but are not listed individually herein. Mitigation considerations for these areas are
discussed in Section 6.3.

5.3 Impact to All Receptors Based on 10 dB(A) Increase Criterion

The increase in highway noise levels between 1990 and 2025 was predicted at 40
representative locations throughout the Corridor. 1990 was used as the “existing” condition,
as many portions of I-25 underwent safety improvements in the early 1990s. These levels were
compared to foreseeable future conditions (the Proposed Action in 2025) to determine
increase.

The conditions modeled for 1990 included I-25 as it existed before the Safety Improvement
Projects, including traffic volumes and speeds occurring at that time. The conditions modeled
for 2025 included the Proposed Action, including projected traffic volumes and speeds for the
year 2025. The 40 representative locations are shown in Figures 5-1 through 5-19. They include
most of the residential areas and parks adjacent to I-25. Table 5-3 shows the predicted noise
levels at each location. The increases range from minus 2 (i.e., a 2 dB(A) decrease) to 7 dB(A).
Decreases are the result of noise walls that were constructed after 1990. The average increase
is 4 dB(A). None of the predicted increases in noise between 1990 and 2025 (i.e. the combined
effects of the Safety Improvements and the Capacity Improvements) equal or exceed the 10
dB(A) increase standard. The increase in noise levels is due to a combination of the following;:

e Speed: Speed on I-25 was modeled as 55 mph in 1990 and between 60 and 75 mph in 2025.
Increasing speed from 55 to 60 mph results in a noise level increase of 0.7 dB. Increasing
speed from 55 to 75 mph results in a noise level increase of 2.5 dB.

e Volume: The peak-hour volume of traffic on I-25 in 1990 was modeled as approximately
5,000 vehicles, and the volume in 2025 was modeled as approximately 9,500 vehicles. This
results in an increase of 2.5 dB.

e Distance: The increase in noise levels as the result of the highway moving closer to
receptors is dependent on the initial distance from the receptor to the highway. For
example, if [-25 were expanded 24 feet in each direction, this would increase noise levels
by approximately 0.5 dB at a point 200 feet from the centerline of the existing highway.
The increase would only be 0.1 dB at a receptor 500 feet from the existing highway.

e Obstructions: Obstructions, such as large buildings and embankments, that are located
between a receptor and the highway will reduce noise levels. There are some instances on
this project where obstructions will be removed as part of the widening of the highway. In
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other cases, the level of the highway may be raised and an obstruction that is currently
providing reduction will no longer do so. Finally, the edge of pavement of the highway
can act as a barrier when receptors are lower in elevation. That is, from a lower vantage
point, one may not see the entire highway, only the closest lane or two. In general, a
barrier that just breaks line of sight between the highway and a receptor provides 5 dB of
noise reduction (assuming the receptor is within approximately 300 feet of the highway).
All significant instances of these situations were modeled on this project.

e Ground Absorption: When both the highway and receptor are at ground level, the noise
that reaches a receptor has traveled across the ground. When the ground is acoustically
“soft,” such as grass, there is some sound reduction that takes place. When the highway is
raised significantly, this “ground effect” is lost and noise levels increase. The impact on
noise levels of the loss of ground effect is difficult to predict. STAMINA allows the user to
include or not include ground effect. Studies by Hankard Environmental have shown that
not including the ground effect in the model greatly over-predicts noise levels. Therefore,
ground effect was included in almost all cases. One situation where it was not was the
Nevada-Tejon area. Here, portions of I-25 are as much as 25 feet above the surrounding

terrain.

e Reflection: When a noise wall is constructed on one side of the highway it has the
potential to reflect noise to the other side, thus increasing noise levels there. Theoretically,
an infinitely tall, perfectly reflecting wall placed directly on the edge of the highway
would increase noise levels on the opposite side of the road by 3 dB. On this project,
reflections were modeled at the receptors located opposite of existing noise walls by
adding 2 dB to the noise coming from the section of I-25 running in front of the wall. Two
dB was used versus 3 dB, because the walls on this project are not infinitely tall, they have
some absorption qualities due to the ribbed concrete used, they undulate slightly (i.e. they
are not always parallel to the highway), and they are located between 10 and 30 feet from
the edge of the travel way.

¢ Pavement: Different pavements, notably asphalt and concrete (as well as their different
configurations), produce different noise levels given the same traffic flow. Pavement noise
is represented in the STAMINA model in the noise emission factors (refer to Section 2.2.2).
The noise emission factors used on this project were developed from measurements
conducted along 19 different Colorado highways. The majority of the highways were
open- or dense-graded asphaltic concrete (asphalt), and one was concrete. These
pavements were of various ages, and were in various states of repair. Therefore, the
predicted noise levels for the most part represent asphalt. Parts of I-25 were asphalt, and
are now concrete or may be concrete in the future. The long-term effect that this change
will have on noise levels is not clear, and this change was not accounted for in the
predictions. In fact, it is currently against FHWA policy to account for changes in noise
levels due to different pavements, because the long-term differences are not well
understood.
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TABLE 5-3

Predicted Noise Level Increases between 1990 and 2025

1990 2025 Increase
Point Location dB(A) dB(A) dB(A) Notes
1 Northeast quadrant of SH 16 interchange 56 63 6
2 Stratmoor neighborhood 60 67 7
3  Stratmoor neighborhood 54 59 5
4  Stratmoor neighborhood 66 69 3
5  Stratmoor Hills neighborhood 54 58 4
6 Hotels near Circle-Lake interchange 65 68 3
7  Res. Neighborhood north of Circle-Lake 54 58 4
8 Res. Neighborhood south of MLK 54 59 5
9 Res. Neighborhood north of MLK 57 61 4
10 Stratton Meadows neighborhood 70 69 -1 ﬁrvada no longer an on-ramp, and
ighway moves further away
11 East side of I-25 at Nevada-Tejon 59 63 4
12 East side of I-25 at Nevada-Tejon 60 64 4
13 Confluence Park 59 63 4
14 Mixed-use area near Bijou 59 64 5
15 Entrance to MVP near Bijou 59 64 5
16  Monument Valley Park (MVP) 65 70 5
17 East of Glen Ave. residences 56 62 6
18 San Miguel neighborhood 62 66 4
19 West Side neighborhood 60 60 0 Addition of Bijou-Fillmore Noise Wall
20 MVP 59 64 5
21 MVP 58 63 5
22 Old North End Neighborhood 50 55 5
23 Old North End Neighborhood 53 59 6
24  West Side neighborhood 61 59 -2 Addition of Bijou-Fillmore Noise Wall
25 Roswell neighborhood 57 63 6
26 Mesa Springs neighborhood 62 68 6
27 Holiday Village neighborhood 58 63 5
28 Holland Park neighborhood 65 70 5
29 Garden Terrace Apartments 69 74 5
30 Residents on hill near Rusina Road 58 62 4
31  Offices at Rockrimmon Drive 66 71 5
32 Pulpit Rock neighborhood 66 70 4 1990 alignment was closer than 2025
33 Pine Creek Estates neighborhood 65 63 -2 Addition of Woodmen Noise Wall
34  Offices on east side of I-25 at Woodmen 54 59 5
35 East side of I-25 north of Briargate 57 63 6
36 Reynolds Ranch 54 61 7
37 East side of I-25 south of Baptist 55 61 6
38 East side of I-25 south of Baptist 55 61 6
39 East side of I-25 south of Baptist 54 60 6
40 East side of I-25 north of Baptist 56 62 6
- Negative is due to the construction of noise

Minimum 50 55 -2 waﬁs after 1990

Maximum 70 74 7

Average 59 63 4
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6.0 Mitigation

There are a number of measures available to mitigate highway noise, such as walls, earthen
berms, and buffer zones. In Section 6.1, the technical and logistical aspects of all available
measures are discussed regardless of their application to this project. This information is
provided for general education purposes, as well as to reveal why some measures were not
further considered for this Corridor. Per CDOT and FHW A noise guidelines, specific
mitigation analyses were conducted for each of the receptors where their predicted 2025 noise
levels equal or exceed the Noise Abatement Criteria. The results of the analyses for

Category B and C receptors are discussed in Sections 6.2 and 6.3, respectively. There were no
increases of 10 dB(A) or more found within the project area. A summary of the mitigation
recommendations for this project is provided in Section 6.4.

6.1 Overview of Available Highway Noise Mitigation Measures

6.1.1 Noise Barriers

Noise barriers, either in the form of walls or earthen berms, are the most commonly employed
highway noise mitigation measure. Noise walls are more common than berms, particularly in
urban areas, because they require less space. That is, berms require approximately 6 feet of
width for every one foot of height. Noise barriers can achieve between 5 and 15 dB of
reduction, depending on height, topography (less reduction is achievable for receptors located
above the highway), and proximity (barriers are most effective for receptors located within
approximately 300 feet of the barrier). Both noise walls and berms were analyzed on this
project, as discussed in Section 6.2.

6.1.2 Restricting Access to Heavy Trucks

Restricting heavy trucks from operating on I-25 would provide a significant reduction in
traffic noise. However, this is not a feasible or legal action. It is not feasible because 1-25 is a
major truck route, and if prohibited, trucks would seek other nearby routes therefore only
shifting impact. Moreover, CDOT cannot restrict trucks from I-25 as it is an interstate
highway.

6.1.3 Acquisition of Property To Form Buffer Zone

Generally, this mitigation measure is a viable alternative only for undeveloped lands where
noise impact prevention is the goal. The noise level contours produced for this project will be
provided to local planning agencies in an effort to avoid future incompatible development
adjacent to the highway.

6.1.4 Alteration of Horizontal Alignment

In order to provide significant noise reduction (at least 5 dB(A)) at a given receptor, the
distance that currently exists between the receptor and the highway would need to be
doubled. For example, if a residence were currently 250 feet from the highway, the highway
would need to be shifted another 250 feet away. This is not a viable mitigation alternative on
I-25 given the urban nature of most of the project. Also, in many cases this action would only
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shift impact to receptors on the opposite side of the highway. Furthermore, this alternative
would be extremely costly.

6.1.5 Alteration of Vertical Alignment

Changing the vertical alignment of I-25, that is depressing it into the ground, could provide a
significant noise reduction at roadside receptors. This alternative is not feasible in many areas
along the Corridor due to drainage, floodplain and constructability issues, and the need to
maintain access, which would prohibit this construction.

6.1.6 Reducing Speed Limits

The reduction of speed limits is another option to control vehicle noise. On I-25, speeds range
from approximately 55mph in the downtown area to 75mph near Fountain and Monument.
Realistically, it would not be feasible to reduce speed by more than 10mph. If this were
accomplished it would reduce noise levels by 1 to 1.5 dB. Speed reduction is, of course,
dependent on enforcement.

6.1.7 Noise Insulation of Buildings

The insulation or soundproofing of buildings typically involves the installation of double-
pane windows that are specially designed to provide a high degree of noise attenuation.
CDOT guidelines state that noise insulation only be applied to public or non-profit buildings,
such as schools and churches, unless there is a severe impact (absolute noise levels of 75 dB(A)
or an increase of 30 dB(A) over existing levels) and other exterior noise mitigation measures
are not as cost effective. There are no such situations on this project.

6.1.8 Pavement Type

As discussed in Section 5.3, different pavements do exhibit different levels of noise for a given
traffic flow. FHWA “Highway Traffic Noise Analysis and Abatement Policy and Guidance”
(June 1995) addresses pavement type relative to traffic noise as follows: “Pavement is
sometimes mentioned as a factor in traffic noise. While it is true that noise levels do vary with
changes in pavements and tires, it is not clear that these variations are substantial when
compared to the noise from exhausts and engines, especially when there are a large number of
trucks on the highway. Additional research is needed to determine to what extent different
types of pavements and tires contribute to traffic noise. It is very difficult to forecast
pavement surface condition into the future. Unless definite knowledge is available on the
pavement type and condition and its noise generating characteristics, no adjustments should
be made for pavement type in the prediction of highway traffic noise levels. Studies have
shown open-graded asphalt pavement can initially produce a benefit of 2-4 dBA reduction in
noise levels. However, within a short time period (approximately 6-12 months), any noise
reduction benefit is lost when the voids fill up and the aggregate becomes polished. The use
of specific pavement types or surface textures must not be considered as a noise abatement
measure.” Therefore, at this time, asphalt is not viewed as a noise mitigation measure in and
of itself.
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6.1.9 Active Noise Control

Active noise control is a method where noise from the source of interest is measured with a
microphone, speakers then broadcast the measured noise after it has been processed to be 180
degrees out of phase with the incoming noise. The noise from the speakers then cancels out
the incoming sound. This technology has been applied with some success to noise inside
aircraft and to engines. However, the technology is no where near advanced enough to be
applied to highways.

6.2 Mitigation Measures Analyzed For Category B Receptors

6.2.1 Residences

Noise mitigation was analyzed at each of the impacted residential areas listed in Table 5-2.
Based on the information presented in Section 6.1, proposed mitigation in each case consists of
a noise wall (although berms may be possible in some areas as noted below). The analyses
consisted of first determining if a wall was feasible. This including determining if a wall:

1) could physically be constructed

2) could be constructed in a continuous manner (no gaps)

3) would achieve at least 5 dB of reduction at front row receptors
4) would not create any “fatal-flaw” maintenance or safety issues

If, and only if, a wall was determined to be feasible, an assessment of the reasonableness of
the wall was assessed by examining the following:

1) Cost-benefit Index - The cost of each wall was estimated by multiplying its length by
its height by a CDOT standard unit cost of $30 per square foot. This was divided by
the predicted noise reduction of the wall, which was calculated using the 2025
STAMINA model of each site. The cost was also divided by the number of “benefited
receivers”, which was calculated as the number of living units predicted to receive at
least 3 dB of noise reduction from the proposed wall. The resulting cost-benefit index
was compared to the reasonableness criteria shown in Appendix A.

2) Design-Year Noise Levels - Deign year noise levels were predicted at each single-
family house within residential neighborhoods, and at representative units in
apartment complexes. The resulting levels were compared to the criteria shown in
Appendix A.

3) Impacted Persons Desires - A number of public meetings were held throughout the
course of this study. For example, in July 2001, nine noise-specific meetings were held
along the Corridor. At these and other meetings the residents of the areas under study
were very supportive of noise mitigation. This was assumed to constitute each wall as
being extremely reasonable in terms of the CDOT criteria.

4) Development Type - The type of development surrounding each residential area was
noted during a visit to the site, and compared to CDOT criteria.
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5) Development Existence - Each of the residential areas under study for mitigation are
greater than 15 years old. Therefore, each was given an “extremely reasonable” rating
in terms of the CDOT criteria.

6) Build Versus Existing Noise Levels - Existing (1990) and build (Proposed Action -
2025) noise levels were predicted at 40 locations, as described in Section 5.3, above.
One point was located in each residential area under study, and this was compared to
CDOT reasonableness criteria.

Walls that were determined to be both feasible and reasonable are recommended for inclusion
in the Proposed Action. The results of each analysis are described in the following
paragraphs. The above discussion of proposed mitigation is based on studies completed to
date, and not on final project design. A final decision on the installation of abatement
measures will be made upon completion of project design and the public involvement
process. During final design, CDOT will take into account the desires of the affected property
owners and obtain their further input.

Stratmoor Valley (south of S. Academy Boulevard)

From Figures 5-2 and 5-3, it can be seen that only in the northern and southern ends of this
neighborhood do noise levels exceed the Noise Abatement Criteria. Therefore, separate noise
barriers were analyzed for each area. It may be prudent to combine these two barriers and
provide noise reduction for the entire neighborhood. Also, it may be possible to construct a
berm in this area, as there appears to be room. These possibilities should be considered during
the next phase of the project.

For the southern area, it is possible to physically construct a continuous wall. The 19-foot tall,
1,540-foot long noise wall shown in Figure 6-1 was predicted to achieve an average of 6.3 dB
of noise reduction at front row receptors. There do not appear to be any fatal-flaw
maintenance or safety issues associated with the wall. Therefore, this wall is considered
feasible.

The wall was predicted to achieve at least 3 dB of reduction at a total of 41 residences, with an
average reduction at these residences of 4.4 dB. Therefore, the cost per receptor per dB of
reduction is $4,866 (19x1540x30/41/4.4). However, there is the potential for a lower cost if a
berm could be constructed, therefore the cost was considered marginally reasonable. Design-
year noise levels at the front row of receptors range from 66 to 68 dB(A), which is considered
reasonable. The area has greater than 75% residential development, which is considered
extremely reasonable. The predicted increase in noise levels is 7 dB, which is considered
reasonable. In consideration of all these factors, the wall is considered reasonable, and is
recommended for inclusion in the Proposed Action.

For the northern area, it is possible to physically construct a continuous wall. The 12-foot tall,
790-foot long noise wall shown in Figure 6-1 was predicted to achieve an average of 6.0 dB of
noise reduction at front row receptors. There do not appear to be any fatal-flaw maintenance
or safety issues associated with the wall. Therefore, this wall is considered feasible.

The wall was predicted to achieve at least 3 dB of reduction at a total of 40 residences, with an
average reduction at these residences of 4.8 dB. Therefore, the cost per receptor per dB of
reduction is $1,481 (12x790x30/40/4.8), which is considered extremely reasonable. Design-
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year noise levels at the front row of receptors range from 66 to 67 dB(A), which is considered
reasonable. The area has greater than 75% residential development, which is considered
extremely reasonable. The predicted increase in noise levels is 7 dB, which is considered
reasonable. In consideration of all these factors, the wall is considered reasonable, and is
recommended for inclusion in the Proposed Action.

Stratmoor Valley (north of S. Academy Boulevard)

It is possible to physically construct a continuous wall in this area. The 12-foot tall, 2,070-foot
long noise wall shown in Figure 6-2 was predicted to achieve an average of 7.4 dB of noise
reduction at front row receptors. There do not appear to be any fatal-flaw maintenance or
safety issues associated with the wall. Therefore, this wall is considered feasible.

The wall was predicted to achieve at least 3 dB of reduction at a total of 62 residences, with an
average reduction at these residences of 5.4 dB. Therefore, the cost per receptor per dB of
reduction is $2,226 (12x2070x30/62/5.4), which is considered extremely reasonable. Design-
year noise levels at the front row of receptors range from 70 to 71 dB(A), which is considered
extremely reasonable. The area has greater than 75% residential development, which is
considered extremely reasonable. The predicted increase in noise levels is 3 dB, which is
considered marginally reasonable. In consideration of all these factors, the wall is considered
reasonable, and is recommended for inclusion in the Proposed Action.

Stratton Meadows (at Nevada-Tejon)

To achieve significant noise reduction, continuous walls would need to be constructed both
along mainline I-25 and along the southbound on-ramp, as shown in Figure 6-3. This is
physically possible. The total length of the walls is 3,830 feet, and their height is 20 feet. The
walls are predicted to achieve an average of 4.8 dB of noise reduction at front row receptors
(essentially 5 dB, given the margin of error in these calculations). There do not appear to be
any fatal-flaw maintenance or safety issues associated with the wall. Therefore, this wall is
considered feasible.

The wall was predicted to achieve at least 3 dB of reduction at approximately 80 living units
(many of the residences in the area are apartments), with an average reduction at these units
of 4.3 dB. Therefore, the cost per receptor per dB of reduction is $6,680 (20x3830x30/80/4.3),
which is considered unreasonable. It should be noted that many of the apartments are
shielded by each other and by other buildings. Therefore, actual noise reduction is likely to be
less than that predicted here. On the other hand, I-25 is elevated as much as 25 feet in this
area, so the number of living units at or below the level of the highway could be greater than
80. Given both of these variables, it is difficult to accurately predict the cost benefit of this
wall.

Design-year noise levels at the front row of receptors range from 67 to 71 dB(A), which is
considered extremely reasonable. The area has approximately 25 to 50% residential
development, which is considered marginally reasonable. Noise levels are predicted to
decrease in the future at some locations due to the interstate moving farther away from the
receivers and the ramp traffic being removed from Arvada Street (Arvada Street directly
abuts the residences), which is considered unreasonable. In consideration of all these factors,
the wall is considered unreasonable, and not recommended for inclusion in the Proposed
Action.
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Glen Avenue (south of Uintah Street)

There are two reasons for considering a wall in this area a) protecting the residences along
Glen Avenue just south of Uintah Street, and b) protecting the duck pond area in Monument
Valley Park. This section describes the feasibility and reasonableness of protecting just the
residences. The park aspect of this wall is discussed in Section 6.2.2, below.

Two different noise wall alignments were analyzed. As shown in Figure 6-4, the first (D1) is
located on the I-25 right of way and has a break for ramp access, and the second (D2) is
located to the east of the railroad tracks. The modeling results show that D1 could not provide
the minimum reduction of 5 dB, and it was therefore considered infeasible. D2 (20 feet tall,
1,080 feet long) was predicted to achieve an average of 5.5 dB of noise reduction at front row
receptors. There do not appear to be any fatal-flaw maintenance or safety issues associated
with the wall. Therefore, this wall is considered feasible.

There are a total of eight living units in this area (Receptor #3 in Figure 6-4 represents five
living units). The wall was predicted to achieve at least 3 dB of reduction at all eight units,
with an average reduction of 5.5 dB. Therefore, the cost per receptor per dB of reduction is
$8,181 (20x600x30/8/5.5), which is considered unreasonable (note that only 600 feet of the
wall is designed to protect the residences). Design-year noise levels at the front row of
receptors range from 66 to 67 dB(A), which is considered reasonable. The area has
approximately 50 to 75% Category B development, which is considered reasonable. The
predicted increase in noise levels is 6 dB, which is considered reasonable. In consideration of
all these factors, the wall is considered unreasonable, and is not recommended for inclusion in
the Proposed Action on the basis of only protecting the residences. It is recommended to
protect the residences and the park, as discussed in Section 6.2.2, below.

San Miguel

It is possible to physically construct a continuous wall in this area. A wall could be
constructed either along the I-25 shoulder, or east of the railroad tracks. The advantage of the
latter is that it mitigates freight train noise as well, which is substantial (approximately 40
trains per day). The disadvantage is that it would reflect noise from traffic on Recreation Way,
which carries a relatively significant amount of car and truck traffic due to the adjacent City
facilities. It was determined that a wall located east of the tracks would be most appropriate,
as shown in Figure 6-4. It should be noted that a wall at this location would need to be
constructed on private property, as there is likely not enough room on railroad property due
to horizontal track clearance requirements. The 21-foot tall, 740-foot long noise wall was
predicted to achieve an average of 4.6 dB of noise reduction at front row receptors. It achieves
the 5 dB minimum reduction at two residences. There do not appear to be any fatal-flaw
maintenance or safety issues associated with the wall. Therefore, this wall is considered
feasible.

The wall was predicted to achieve at least 3 dB of reduction at a total of 9 of the 18 residences,
with an average reduction at these residences of 4.5 dB. Therefore, the cost per receptor per dB
of reduction is $11,511 (21x740x30/9/4.5), which is considered unreasonable. Design-year
noise levels at the front row of receptors range from 65 to 66 dB(A), which is considered
marginally reasonable. The residences are bordered by commercial uses along Uintah and the
City’s Park and Recreation Offices to the north. Further north on Recreation Way lie
maintenance facilities for the Parks Department and Colorado Springs Utilities. The railroad is
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located to the west. Overall, the area is 25 to 50% residential, which is considered marginally
reasonable. The predicted increase in noise levels is 4 dB, which is considered marginally
reasonable. In consideration of all these factors, the wall is considered unreasonable, and is
not recommended for inclusion in the Proposed Action.

Mesa Springs (south of Fillmore Street)

As shown in Figure 6-5, these homes are on the west side of I-25 south of Fillmore Street. Five
of these homes will be acquired as part of the Proposed Action. The remaining homes are on
the west side of Chestnut Street. There are no homes on the east side of Chestnut Street, only
an undeveloped parcel between Chestnut Street and the interstate right-of-way. The
interstate is lower than the homes at this location. A wall could be constructed either along the
I-25 right of way line, along the east side of Chestnut Street, or along the west side of Chestnut
Street. A wall was modeled along the right of way, but due to the relatively significant
amount of traffic on Chestnut Street, 5 dB of noise reduction could not be achieved at the front
row of receptors. Thus, a wall along the east side of Chestnut (i.e., closer to the residences)
would also not achieve 5 dB(A) of noise reduction. A continuous wall cannot be constructed
along the west side of Chestnut Street, due to the driveways at each house. These houses do
have alley access, but restricting them to that is considered infeasible as the garages are only
accessible from Chestnut Street. Building the wall with gaps for the driveways would reduce
its effectiveness and could create sight distance problems for residences backing out of their
driveways onto Chestnut Street. Therefore, a wall in this area is considered infeasible.

Holiday Village

The residences on the east side of I-25 at Holiday Village are lower in elevation than I-25.
There is a retaining wall along the west side of the neighborhood, on top of which sits a six-
foot privacy fence. As shown in Figure 6-5, the logical solution here is to replace the privacy
fence with a noise wall. This can physically be achieved, and it does not present any fatal-flaw
maintenance or safety issues. The analysis indicates that an 860-foot long, 8-foot tall wall
would provide 5.4 dB of noise reduction at the front row of receptors. Therefore, it is
considered feasible.

A total of 13 noise receptors were predicted to receive at least 3 dB of noise reduction, with an
average reduction of 4.6 dB. This results in a cost per receptor per dB of reduction of $3,451
(860x8x30/13x4.6). Noise levels at the Holiday Village residences, an area of 75% residential
development older than 15 years, were predicted to increase by 5 decibels in the future
resulting in noise levels ranging from 67 to 72 dB(A). In accordance with the evaluation
criteria established in CDOT guidelines, mitigation for Holiday Village has been determined
to be within the extremely reasonable to reasonable range, and is recommended for inclusion
in the Proposed Action.

Park Terrace Apartments (north of Fillmore Street)

As shown in Figure 6-5, the Park Terrace Apartments lie on the west side of Chestnut Street. A
wall is the only potentially feasible mitigation solution at this site. It could be built either on
the east or west side of Chestnut Street. The advantage of the west side wall is that it also
mitigates Chestnut Street traffic noise. Its disadvantages are that it would require right of way
acquisition, would require breaks in the wall for the driveways (which would degrade the
performance of the wall), and would create a safety hazard for people trying to pull out of the
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apartment complex onto Chestnut Street. For these reasons, the west side wall was deemed
infeasible.

A wall on the east side avoids the right of way and safety issues, but would reflect Chestnut
Street traffic noise. There are separate buildings in the apartment complex that surround
common use areas. Two of these buildings face onto Chestnut Street and I-25. The parking
areas for each set of buildings have direct access onto Chestnut Street. The interstate right-of-
way abuts the east side of Chestnut Street, and the interstate is lower in elevation by
approximately 5 feet. There are seven ground floor units and seven second-floor units in
each building that face the highway. There is minimal evidence of frequent outdoor use on the
highway side of these units. However, each unit has a back door that opens to a quadrang]e.
One quadrangle has a pool and the other an open area. Clearly, these are the center of outdoor
activities for most residents.

The effect of a 540 foot long 20 foot tall wall placed along the east side of Chestnut Street was
predicted at the locations shown in Figure 6-5. This wall is predicted to achieve 5.2 dB of
reduction at the ground floor apartments facing I-25. Given this, and the fact that there do not
appear to be any fatal-flaw maintenance or safety issues, the wall is considered feasible.

Each of the 14 ground floor units was predicted to receive at least 3 dB of reduction, with an
average of 5.2 dB of reduction. This results in a cost per receptor per dB of $4,450
(540x20x30/14x5.2), which is considered unreasonable. The design year noise levels range
from 65 to 71 dB(A), which is considered reasonable. The area is approximately 50%
commercial, including gas stations and motels to the south and restaurants and miniature golf
to the north, which is considered marginally reasonable to reasonable. The predicted increase
in noise levels is 5 dB, which is considered marginally reasonable to reasonable. In
consideration of all these factors, particularly the lack of outdoor use that would directly
benefit, the wall is considered unreasonable and is not recommended for inclusion in the
Proposed Action.

Holland Park Neighborhood (north of Fillmore Street)

It is possible to physically construct a continuous wall in this area, on the east side of the alley.
The 16-foot tall, 2,820-foot long noise wall shown in Figure 6-6 was predicted to achieve an
average of 6.5 dB of noise reduction at front row receptors. There do not appear to be any
fatal-flaw maintenance or safety issues associated with the wall. Therefore, this wall is
considered feasible.

The wall was predicted to achieve at least 3 dB of reduction at a total of 70 residences, with an
average reduction at these residences of 5.7 dB. Therefore, the cost per receptor per dB of
reduction is $3,392 (16x2820x30/70/5.7), which is considered reasonable. Design-year noise
levels at the front row of receptors range from 69 to 71 dB(A), which is considered extremely
reasonable. The area has greater than 75% residential development, which is considered
extremely reasonable. The predicted increase in noise levels is 5 dB, which is considered
marginally reasonable to reasonable. In consideration of all these factors, the wall is
considered reasonable, and is recommended for inclusion in the Proposed Action.

Note: There are four multi-unit residential buildings north of the single-family homes, and the
Foxfire Apartment complex north of these. It was determined through a field inspection that
the southern two multi-unit buildings have some areas of frequent human outdoor use that
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would benefit from reduced noise levels. Therefore the wall should be designed to protect
these residences. The northern two multi-unit buildings and the Foxfire buildings all have no
outdoor use facing I-25 that would benefit from the wall. Therefore, the wall need not be
designed to explicitly protect these residences, however, they will receive some latent benefit.

Garden Terrace Apartments (north of Garden of the Gods Road)

As shown in Figure 6-7, the Garden Terrace Apartments lie on the west side of Rusina Road.
A wall is the only potentially feasible mitigation solution at this site. It could be built either on
the east or west side of Rusina Road. The advantage of the west side wall is that it also
mitigates Rusina traffic noise. Its disadvantages are that it would require right of way
acquisition, would require breaks in the wall for the driveways (which would degrade the
performance of the wall), and would create a safety hazard for people trying to pull out of the
apartment complex onto Rusina Road. For these reasons, the west side wall was deemed
infeasible.

A wall on the east side avoids the right of way and safety issues, but would reflect Rusina
Road traffic noise. The interstate right-of-way abuts the east side of Rusina Road. There are
seven ground floor units facing I-25 within the complex. There is minimal evidence of
frequent outdoor use on the highway side of these units. The effect of a 1,010 foot long 20 foot
tall wall placed along the east side of Rusina Road was predicted at the locations shown in
Figure 6-7. This wall is predicted to achieve 5.4 dB of reduction at the ground floor apartments
facing I-25. Given this, and the fact that there do not appear to be any fatal-flaw maintenance
or safety issues, the wall is considered feasible.

At least 3 dB of noise reduction was predicted at a total of 18 living units, with an average
reduction of 4.1 dB. This reduction is from interstate noise only, and the reduction in overall
noise levels would be less due to the reflection of Rusina Road traffic. This results in a cost
per receptor per dB of $8,211 (1010x20x30/18x4.1), which is considered unreasonable. The
design year noise levels range from 69 to 70 dB(A), which is considered reasonable. The area
is approximately 50% commercial, with gas stations and motels to the south and restaurants
and commercial office buildings to the north. This is considered marginally reasonable to
reasonable. The predicted increase in noise levels is 5 dB, which is considered marginally
reasonable to reasonable. In consideration of all these factors, particularly the lack of outdoor
use that would directly benefit, the wall is considered unreasonable and is not recommended
for inclusion in the Proposed Action.

Pulpit Rock Neighborhood (north of N. Nevada Avenue)

It is possible to physically construct a continuous wall in this area. The 15-foot tall, 1,885-foot
long noise wall shown in Figure 6-8 was predicted to achieve an average of 6.0 dB of noise
reduction at front row receptors. There do not appear to be any fatal-flaw maintenance or
safety issues associated with the wall. Therefore, this wall is considered feasible.

The wall was predicted to achieve at least 3 dB of reduction at a total of 38 residences, with an
average reduction at these residences of 5.6 dB. Therefore, the cost per receptor per dB of
reduction is $3,986 (15x1885x30/38/5.6), which is considered reasonable. Design-year noise
levels at the front row of receptors range from 65 to 70 dB(A), which is considered reasonable.
The area has greater than 75% residential development, which is considered extremely
reasonable. The predicted increase in noise levels is 4 dB, which is considered marginally
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reasonable. In consideration of all these factors, the wall is considered reasonable, and is
recommended for inclusion in the Proposed Action.

6.2.2 Parks

From Table 5-2, three parks are considered impacted by noise: Dorchester Park, Confluence
Park and Monument Valley Park. The decision of whether or not to provide mitigation for
parks is based in part on how the park facilities are used and on the desires of the park’s
owners. All three parks are owned by the City of Colorado Springs, and managed by the
City’s Parks, Recreation and Cultural Services department. In cases where mitigation for
parks was determined to be feasible, consultation was conducted to obtain the City’s input.

Dorchester Park

In the case of Dorchester Park, mitigation was found to be infeasible because 5 dB(A) of noise
reduction could not be achieved due to the contribution of noise from Nevada Avenue and
Tejon Street, which are arterial streets that border the park on its east and west sides. Also, I-
25 is relatively distant from Dorchester Park, as it is located on the other side of Monument
Creek.

Confluence Park

The City was not in favor of a noise barrier along I-25 at Confluence Park (under construction,
not yet open for use) because it wants the park to be visible from the interstate. However, the
City urged the use of solid guardrail barriers along the park instead of the standard open
guardrail. This type of barrier is available as a design treatment, but would not be considered
noise mitigation.

Monument Valley Park

In the case of Monument Valley Park, CDOT presented a number of mitigation alternatives to
the City staff, and these were subsequently considered by the Colorado Springs Parks and
Recreation Advisory Board.

Monument Valley Park (MVP) extends from Bijou Street to Fillmore Street on the east side of
I-25. The layout and use of the Park changes from south to north. Between Bijou Street and
Uintah Street the Park is fairly close to I-25 (300 to 500 feet), and the Park consists of ballfields,
trails, a swimming pool and tennis courts, and a picnic pavilion. Between approximately
Uintah and Fontanero Streets, the Park is anywhere from 600 to over 1,000 feet from the center
of I-25. In this area the Park consists of hiking trails and a more natural setting. North of
Fontanero Street the Park veers to the east and becomes shielded from the highway by a
number of large commercial warehouse-type buildings owned and used by the City’s utilities
company. The Park use and setting remain natural and become more wooded.

Unlike residential properties, CDOT and FHWA do not define strict rules for determining
where noise mitigation must be implemented in park areas. Where to analyze mitigation
within MVP was first determined by CDOT. Mitigation was focused on those areas where
there is active outdoor use and where noise reduction would provide a clear benefit to users.
Based on this, mitigation was considered and analyzed for the following five areas: the ball
fields to the south, the Demonstration Gardens, the ponds south of Uintah Street (across from
the Glen Avenue residences), and the trails on the west side of Monument Creek north of

DEN/023170001.DOC 28



Uintah Street. The results of these analyses were provided to the City of Colorado Springs
Parks Department staff and board. This information was also presented to and discussed with
the Friends of Monument Valley Park. At their December 2002 meeting, the Parks Board
voted to adopt some of CDOT’s proposals, but not others. A letter summarizing their opinions
was provided to CDOT, and is included in this report as Attachment F. The analyses
conducted for each of these areas and the City’s responses to them are discussed separately in
the following paragraphs. A summary of which mitigation measures were proposed by
CDOT and accepted by the City’s Parks Board is provided in Section 6.4.

Berm near Ball Fields

Noise mitigation for the ball fields was considered. As shown in Figure 6-9, CDOT owns a
triangular piece of land north of Bijou Street. The effect of placing a berm on that property
was analyzed and found to be a relatively cost-effective solution for the benefit derived. It was
determined that an 890 foot long, 5 to 20 foot tall berm could be constructed. This berm would
provide an average noise reduction of 2 dB at the ball fields, and at least 5 dB of reduction
along the trail on the west side of the ball fields. The City supports this proposal. Although, at
this point neither the City nor CDOT has the funds for annual maintenance of landscaping.

Vegetation South of Existing Noise Wall

CDOT has proposed planting additional trees south of the existing noise wall, as shown in
Figure 6-9. The main purpose of this is to provide added visual screening. There would be
very little measurable decrease in noise levels as a result of this. However, there could be
some perceived noise reduction. The City supports this proposal.

Wall Near Demonstration Gardens

Three noise wall alignments were analyzed for this area, as shown in Figure 6-9. The first (C1)
wraps around the garden itself, the second (C2) is located east of the railroad tracks and the
third (C3) is located on the I-25 right of way line. The results show that C1 (370 feet long,

12 feet tall), C2 (470 feet long, 20 feet tall), and C3 (625 feet long, 20 feet tall) would each
provide approximately 5 to 6 dB(A) of noise reduction in the gardens. C1 requires the least
structure, followed by C2, and C3 requires the most structure. C1 provides noise reduction
from both trains and traffic on Glen Avenue. C2 would mitigate train noise, but reflect Glen
Avenue noise. It might also eliminate critical parking spaces. C3 would reflect both train and
Glen Avenue noise. The City’s prefers C3. It would support C2 if the parking could be
maintained. C1 is not supported due to safety and visual concerns.

Wall Near Ponds

The two walls under consideration for the duck pond area of MVP are shown in Figure 6-4,
and described in Section 6.2.1, under the Glen Avenue Residences. As shown in Figure 6-4,
the first (D1) is located on the I-25 right of way and has a break for ramp access, and the
second (D2) is located to the east of the railroad tracks. The results show that D1 (1060 feet
long, 20 feet tall) and D2 (1080 feet long, 20 feet tall) would provide about 4 dB(A) and 5
dB(A) of noise reduction, respectively. The D2 alignment also provides protection from
passing trains. The City supports either option. One concern they have with D2 is that it may
have a “crowding” effect on the Park

Noise Wall or Berm Between Uintah Street and Fontanero Street
Between Uintah and Fontanero Streets, the park is east of Monument Creek and includes a
playground, soccer field (in a former reservoir) and a running track, and recreational trails.
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On the extreme western edge of the park next to Recreation Way is a recreational trail. Only
this short trail section is exposed to noise levels that equal or exceed the Category B Noise
Abatement Criterion.

CDOT proposed two noise mitigation strategies to protect this very small section of the trail.
In this area, the trail abuts Monument Creek with the useable portion of the park located on
the opposite bank. Mitigation strategies for the trail were presented to the City Parks,
Recreation and Cultural Services staff, the Recreation staff, and the City’s Parks and
Recreation Advisory Board, as well as to the Friends of Monument Valley Park.

The first strategy, the construction of a noise wall, approximately 1,500 feet long and 15 to 20
feet tall, was found to reduce noise for this small trail segment by three to four decibels, at a
cost of $1,125,000. Construction of a noise wall to protect this small trail segment was
considered cost prohibitive for the small benefit achieved. Construction of this noise wall was
not supported by the City Parks, Recreation and Cultural Services or the Park and Recreation
Advisory Board. The second strategy, the construction of a noise berm, required the closure
of Recreation Way. This strategy was not supported by the City’s Parks, Recreation and
Cultural Services staff, the Park and Recreation Advisory Board, or the Colorado Springs
Utility Department because it would close Recreation Way, an important roadway for Park
and Utility operations. A combination of berm and wall was rejected since it would also
require the closure of Recreation Way.

Trails

There are a number of walking and biking trails that either intersect or run along I-25. Some
portions of these trails have noise levels in excess of 66 dB(A), other portions of these trails are
not impacted due to their great distance from the highway. Due to the linear nature of these
trails, the construction of walls would be very expensive for the benefit derived, and would
have other impacts such as the loss of view, drainage, and safety of the trail user.

6.2.3 Hotels/Motels

As shown in Figures 5-1 through 5-19, 17 hotels were identified within the 66 dB(A) contours.
Each was visited to determine if the facility had any outdoor uses facing the highway, such as
pools, patios, and ground-floor balconies. A number of the hotels did have some form of
outdoor use facing I-25. However, in each case it was found that mitigation was either not
feasible or reasonable.

6.3 Mitigation Measures Analyzed For Category C Receptors

A thorough inspection of the commercial areas inside the 71 dB(A) noise level contours
concluded that there are no areas of frequent human use where reduced noise level would be
of benefit. That is, patrons and employees of these facilities generally park their cars and walk
inside. There are no significant outdoor seating areas or other outdoor uses that would benefit
significantly from noise mitigation. CDOT and FHW A noise policies are geared toward
providing mitigation only in areas where there will be a significant benefit to regularly used,
outdoor areas. Therefore, no noise mitigation was analyzed or is proposed for commercial
areas on this project.
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6.4 Summary of Noise Mitigation

Table 6-1 in Attachment H summarizes the results of the mitigation analyses conducted for

this project. The CDOT Noise Abatement Determination forms are included as Attachment I.

Per CDOT policy, mitigation must be found to be both feasible and reasonable in order to be
included in the project. Noise mitigation, in the form of noise walls and earthen berms, was
found to be both feasible and reasonable at the following residential neighborhoods:

Stratmoor Valley neighborhood
Holiday Village neighborhood
Holland Park neighborhood
Pulpit Rock neighborhood

At the other residential areas, mitigation was found to be either infeasible because the
minimum noise reduction of 5 dB could not be achieved or the barrier created safety
problems, or unreasonable because cost effective noise mitigation could not be achieved.

Various noise mitigation strategies are being recommended for Monument Valley Park. These
include a berm near the Bijou interchange, a wall near the Demonstration Gardens, and a wall

near the Duck Ponds. Mitigation recommendations for the Park were determined through
consultation with the City of Colorado Springs.

A field inspection of the hotels and commercial facilities impacted by noise concluded that
either there was no active outdoor use facing the highway, or mitigation would be infeasible
or unreasonable.
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7.0 Construction Noise

Construction of the project will generate noise from diesel-powered earth moving equipment
such as dump trucks and bulldozers, back-up alarms on certain equipment, compressors, and
pile drivers (near bridge abutments and retaining walls, if necessary). Construction noise at
off-site receptor locations will usually be dependent on the loudest one or two pieces of
equipment operating at the moment. Noise levels from diesel-powered equipment range from
80 to 95 dB(A) at a distance of 50 feet. Impact equipment such as rock drills and pile drivers
can generate louder noise levels. Construction noise impacts, while temporary, can be
mitigated by limiting work to daylight hours and requiring the contractor to use well-
maintained equipment (particularly with respect to mufflers).
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8.0 Indirect Impacts of Proposed action

The primary indirect noise impact of expanding I-25 is the effect that this action will have on
local streets. In some cases, particularly along main access routes, noise levels could increase
due to increased traffic volume. In other cases, where traffic volumes decrease due to more
people opting to use I-25, noise levels could decrease.
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9.0 Cumulative Impacts of Proposed Action

For noise, cumulative impact is the result of the noise level increases of the project at hand
added to the increases that occurred as the result of previous projects in the Corridor.
STAMINA 2.0 was used to predict noise levels using 1990 traffic conditions and roadway
alignment.

As described in more detail in Section 5.3, the increase in highway noise levels between 1990
and 2025 was predicted at 40 representative locations throughout the Corridor. They include
most of the residential areas and parks adjacent to I-25. Increases are due to a combination of
traffic volume and speed increases, changes in the distance to the highway, the addition or
removal of obstructions (buildings, noise walls, embankments, etc), changes in acoustical
ground absorption, and the addition of sound reflections due to noise walls. The predictions
do not take into account changes in the pavement type, as the long-term noise level effects of
this are not well understood and it is against current FHWA policy.

The predicted changes in noise levels range from a decrease of 2 dB(A) to an increase of 7
dB(A). Decreases are the result of noise walls constructed after 1990. The average increase is 4

dB(A). None of the 40 representative locations showed an increase of 10 dB(A) or greater, thus

no locations along this Corridor are considered to be impacted per the 10 dB(A) increase
criterion.
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ATTACHMENT A - 125 EA NOISE TECHNICAL REPORT

CDOT Noise Guidelines Excerpts
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5.4 Feasibility
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Feasibility deals with physical considerations and concerns with the construction
of an acoustically effective noise barrier at a particular site and project.

5.4.1 Noise Reduction

The major feasibility criterion that is to be considered is to whether or not a
substantial noise reduction can be obtained based on constraints that are
inherent to the individual project. If a substantial reduction cannot be provided
a noise barrier is not feasible and will not be recommended for inclusion in the
project.

CDOT defines a substantial reduction goal as a barrier that is predicted to
reduce noise levels to at least one adjacent front row receiver by at least 10
dBA. The initial barrier evaluation shall be performed to determine what will be
required to achieve a 10 dBA reduction. If the barrier’s height that is required
for this reduction is found to be 25 feet or greater, then it can be considered not
feasible and the barrier evaluation will take place at a lower height. Each barrier
that is evaluated shall also be evaluated under the reasonableness criteria.

It is desired that barriers be optimized in terms of overall reduction (height)
and cost-benefit, which is one of the factors for reasonableness. In this case, it is
desired that a point be identified where a potential noise barrier provides the
best balance between cost and benefit. This is not a trivial task, as the benefit
versus cost relationship is not linear and a point of diminishing returns will be
reached. An iterative process, however, can result in a barrier that will be
optimal within the scope of the reduction goal (10 dBA or greater), and the
minimum reduction required (5 dBA). In any case, no barrier shall be deemed
feasible if an absolute minimum reduction of 5 dBA cannot be achieved for
at least one front-row receiver.

A benefited receiver is one, impacted or not, which receives at least 3 dBA of
noise reduction, corresponding to at least a perceptible benefit. This is
reduction that is based on the addition of the noise barrier only, which is only
considered after any shielding affects, such as for rows of buildings, are taken
into account.

The overall noise environment should also be considered in whether or not a
noise barrier will be feasible. If the area in question is one where aircraft or rail
activity exists, a barrier that only mitigates highway noise might not be enough
to reduce the overall background levels appreciably. In those cases, it would
not normally be feasible to construct a highway traffic noise barrier. Other
considerations that need to be taken into account are situations where a barrier
will shield a main highway, but not a frontage road. In these cases, the overall
noise environment shall be the basis for the determination if a substantial noise
reduction is possible, not just the reduction to the mitigated source.
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5.4.2 Safety and Maintenance Considerations

As is the case with any structure, there are obvious engineering, safety and
maintenance issues that must be considered to determine its constructability,
and thus, be a feasible proposition. If any of these issues are significant enough
to cause a fatal flaw condition, then the barrier can be deemed not feasible.
Examples of situations which can be considered fatal flaws include, but are not
limited to, the following:

* Excessive reduction of sight distance.

* Creation of a continuous shadowing condition that may cause excessive

icing of driving lanes through the winter months.
* Inability to provide for adequate snow/debris removal.

5.4.3 Constructability

If reliable and common engineering practices could be employed to construct a
noise barrier, then that barrier is considered to be a feasible proposition. Other
factors that are sometimes considered concurrently, such as costs, are to be
evaluated separately under the reasonableness criteria described in section 5.5.

If it is obvious that the constructability of a noise barrier due to site limitations
or engineering considerations is not possible without major modifications to
the site or technological efforts, the barrier can be considered not to be feasible
and no further analysis is required, however, this should only be used for
situations that are very clear. If it may be possible that a barrier(s) can be
constructed, the evaluation with the computer model will take place in order to
determine if a substantial reduction can take place. Decisions such as these
shall be thoroughly documented and justified in the noise study report.

A very common issue to consider in this case is the ability to construct a
continuous barrier for the entire length of the impacted area. An effective noise
barrier cannot be built if breaks for driveways, sidewalks, streets, utilities,
drainage facilities or streams are needed, as these breaks drastically reduce the
barrier’s performance. One possible solution in a case such as this is to consider
overlapping the barriers.

5.4.4 Berms

Most of the above feasibility discussions have focused on the construction of
noise barrier walls. Berms, however, can be considered as an alternative to
walls where possible, as they are generally more aesthetically pleasing and
have a more natural appearance. Limitations with berms do need to be
considered in the feasibility evaluation, as they do require a much larger
footprint. Ideally, this will be enough of a footprint to provide no steeper than
a 3:1 slope.
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5.4.5 Considerations for Parallel Barriers

Due to multiple sound reflections, performance degradation of parallel barriers
needs to be investigated if the width-to-height ratio is less than 10:1 (distance
between the barriers is less than 10 times the height of the barriers) or if the
barriers are closer together than 200 feet. In these cases, if it is found that the
overall noise reduction has decreased, steps need to be taken to reduce this
degradation. Possible solutions include raising the height of the barriers to
overcome the degradation or investigating the use of absorptive treatments on
either or both barriers to reduce the reflections. In these cases, retaining walls,
if they are present, should be treated as barriers in the analysis.

If all noise barriers that have been evaluated for a particular project are deemed
not to be feasible (i.e. no barrier can be constructed that will result in a 5 dBA
reduction to at least one receiver), the reasonableness criteria are not assessed
and the noise analysis is considered complete. This decision is to be discussed
and documented in the noise study report.

5.5 Reasonableness

The reasonableness determination is a more subjective process than what is done to
determine feasibility. It implies that common sense and good judgment have been used
in the consideration of noise abatement. The process for evaluating the reasonableness
of abatement is meant to be flexible enough to meet individual situations but able to be
applied in as consistent and uniform a manner as possible on a statewide basis. The
main consideration in this evaluation is whether or not the barrier is a practical solution
for a certain situation.

The FHWA regulations are meant to give the states flexibility in complying with the
requirements of 23CFR772, and many of the criteria that are to be considered are based
on a range of possible solutions, many of which are to be determined by the individual
states. While the determination of impacts is fairly standard and must be done by all
states, the evaluation of any potential mitigation does not contain any mandates as to
when mitigation is to be provided, other than after a determination of feasibility and
reasonableness. In this determination, there is only one “absolute” criterion that is
considered by CDOT in these guidelines: Even if a barrier meets all feasibility
requirements and is deemed to be reasonable, it will not be built if the majority of the
affected property owners do not want it to be built. A property is considered to be
“affected” if it is predicted to receive at least a 3 dBA benefit from the barrier (i.e. is
considered to be a “benefited” receiver).

The final determination of reasonableness of noise mitigation will be made only after a
careful and thorough consideration of a wide range of criteria. The following are the

criteria that will be considered by CDOT in its noise abatement evaluation. None of
the following reasonableness factors by itself shall be sole grounds for
acceptance or rejection of mitigation.

DEN/023170001.DOC A-3



Each reasonableness factor discussed below will have one of four possible values:
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* EXTREMELY REASONABLE - The proposed mitigation can be
accomplished through minimal financial or social costs, or reflects a situation
that warrants high consideration for mitigation.

* REASONABLE - The proposed mitigation can be accomplished through
acceptable financial or social costs, or reflects a situation which warrants
greater consideration for mitigation.

* MARGINALLY REASONABLE - The proposed mitigation can be ac-
accomplished through moderate financial or social costs, or reflects a situation
that is moderately warranted for mitigation consideration.

* UNREASONABLE - The proposed mitigation cannot be accomplished
without excessive financial or social costs, or reflects a situation in which
mitigation consideration should be minimal at best.

5.5.1 Cost Benefit Index

In consideration of the cost of each potential noise barrier segment, the barrier
benefit index shall be evaluated based on an estimate of cost per receiver per
decibel of reduction. This will determine the “cost-reasonableness” of the
abatement.

The cost benefit index, calculated as a ratio, is not intended to function as an
accurate itemization of all of the different costs that are prevalent in the
construction of a noise barrier, but rather to determine a consistent level of
consideration that will be used for all CDOT noise abatement evaluations
under these guidelines.

EXTREMELY REASONABLE: Less than $3000/receiver/decibel
REASONABLE: $3000-$3750/ receiver/ decibel

MARGINALLY REASONABLE: $3750-$4000/ receiver/ decibel
UNREASONABLE: More than $4000/ receiver/ decibel

This value will be determined by dividing the approximate cost of the barrier
(length * height * unit cost) by the total decibel reduction that is predicted to
occur. For evaluation purposes, the unit cost that will be used for this cost
calculation will be a typical cost of $30 per exposed square foot, which will
approximate all costs in construction of a standard concrete/masonry barrier
that does not require special site considerations. If berms are possible and are
potentially feasible, use the unit cost of $10 per square yard of earth for the
berm portion of the calculation.

The total decibel reduction is the cumulative sum of all of the decibel
reductions projected for each receiver that receives at least a 3 dBA benefit

directly due to the noise barrier (all benefited or affected receivers).

For example, consider a barrier 10 feet high and 1000 feet long to protect a
development of 16 homes. If 6 receivers are predicted to receive a 5 dBA benefit
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and 10 are predicted to receive a 7 dBA benefit, the cost benefit index value will
be calculated as follows:

Cost = (10 ft. ht.) * (1000 ft. L.) * ($30/sq. ft) = $300000;

Benefit = (6 rec. * 5 dBA) + (10 rec. * 7 dBA) = 100 total dBA reduction;
Cost-Reasonableness Value = $300000/100 dBA = $3000/ receiver/ decibel.
This barrier would be considered REASONABLE.

As mentioned earlier, receiver points that were used in the modeling usually
represent several actual receivers. It is very important to properly quantify
these receivers to obtain an accurate count of the benefits achieved to be used
for the calculation. For the calculation, each benefited individual residence,
business, etc. is to be counted as one receiver. For multi-family residences, each
unit adjacent to the highway should count as one receiver. If the multi-family
structure is predicted to receive an overall benefit of 8 dBA, for example, but
there are 4 separate units, then an overall benefit of 32 dBA (4*8) must be used
in the calculation.

In many cases, the number of receivers and their locations are not easily
defined. The noise analyst in this case must use good judgment in determining
these values, with the overall social benefit being the primary consideration in
this evaluation. Special use facilities, such as parks and churches, should be
handled with the same consideration and judgment on a case-by-case basis.

5.5.2 Build Noise Level

The future projected noise levels with the completion of the project should, on
average, be at least 66 dBA for consideration of noise mitigation for the front
row receivers.

EXTREMELY REASONABLE: Design-year noise levels 70 dBA or more
REASONABLE: Noise levels of 66-70 dBA

MARGINALLY REASONABLE: Noise levels 63-66 dBA
UNREASONABLE: Levels less than 63 dBA

This criterion gives greater consideration to areas, which are or will be
subjected to a higher absolute level of noise.

5.5.3 Impacted Persons’ Desires

The opinions and desires of the impacted community should be of primary
importance in the evaluation of reasonableness of a noise barrier. At least 50%
of the affected property owners should want the noise barrier.

EXTREMELY REASONABLE: More than 75% in support

REASONABLE: 50-75% supportive
MARGINALLY REASONABLE: 25-50% supportive
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UNREASONABLE: Less than 25% supportive

These values are normally based on residential areas, as normally mitigation
for commercial and special-use areas by themselves are not reasonable. The
percentages are to be based on the properties that benefit from the noise barrier
(i.e. receive at least a 3 dBA benefit). In all cases, each individual property
owner or their official designee or representative shall be the party to be
consulted in this manner.

5.5.4 Development Type

The mixture of development types plays a major role in determining the
reasonableness of mitigation. To be considered, the amount of residential
CDOT Noise Analysis and Abatement Guidelines 22

development should be at least 75% of the overall development in the area
around the project.

EXTREMELY REASONABLE: Greater than 75% residential
REASONABLE: 50-75% residential

MARGINALLY REASONABLE: 25-50% residential
UNREASONABLE: Less than 25% residential

In general, the term “residential” as described above also includes other
category “B” type development, such as parks, churches, hospitals, hotels, etc.

5.5.5 Development Existence

To be fully considered for a reasonable project, the majority of the development
in the area of a highway improvement should have been in existence for at
least 15 years before the consideration of the project.

EXTREMELY REASONABLE: Greater than 75% of properties at least 15 years
old

REASONABLE: 50-75% at least 15 years old

MARGINALLY REASONABLE: 25-50% at least 15 years old
UNREASONABLE: Less than 25% at least 15 years old

The spirit of this criterion is to give greater consideration to long-term
residents.

5.5.6 Build Noise Level vs. Existing Noise Level

The future build noise levels over the existing levels will be more of an issue if
there is to be a readily perceptible increase with the completion of the project.

EXTREMELY REASONABLE: Greater than a 10 dBA increase

REASONABLE: 5-10 dBA increase
MARGINALLY REASONABLE: 0-5 dBA increase
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UNREASONABLE: A project that will result in a decrease in projected noise
levels.

This criterion allows greater consideration for projects that receive a
perceptible increase in noise levels. In any case, this criterion is to still give
consideration and not dismiss a potential barrier just because the project is not
contributing any additional noise, especially if the overall noise levels are
projected to be very high (70 dBA or greater).

Upon review of these criteria, the decision that is made should be well
documented in the noise study report. To aid in this documentation,
completion of CDOT form 1209 is required and is to be included within the
noise study report (see Appendix C for a copy of the form). This form is to be
filled out for each barrier segment or each distinct area of the project that were
evaluated in the analysis.

5.6 Special Considerations for Severe Impacts

If a private-use residential property is determined to be severely impacted by noise (75
dBA exterior levels or a 30 dBA or more increase in noise levels), then extra-ordinary
abatement measures may be considered if no other possible abatement is determined
to be feasible and reasonable. One such method that can be used in these cases is noise
insulation of the structure, which can include such measures as sealing windows and
doors, filling voids in the structure, installation of an air-conditioning system, or other
use of noise-absorbing material.

The consideration of extraordinary abatement measures in the case of severe highway
traffic noise impacts can be made on a case-by-case basis and is not a mandatory
requirement at this time.

5.7 Special Considerations for Non-Profits

Public use or nonprofit institutional structures, such as churches and schools, may be
considered for noise insulation in accordance with 23CFR772.13.¢(6). This evaluation is
strictly voluntary and can be made on a case-by-case basis. Care must be taken in this
evaluation as to the condition of the structure, its current amenities, and overall use
characteristics to be sure that any proposals consider fully the implications of
providing the abatement. One such case is for a facility which is not subjected to high
interior noise levels unless the windows are open, but must remain open for the
purposes of ventilation, and thus, provide proper use and enjoyment of the facility.
Any decisions in this regard must be thoroughly and completely documented in the
text of the noise report.

DEN/023170001.DOC
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1.0 Summary

This report describes the results of a study that was conducted to determine which noise model,
STAMINA v2.0 or Traffic Noise Model (TNM) v1.1, better predicts measured noise levels along
Interstate 25 (1-25) though Colorado Springs, Colorado. The study was conducted as part of the -25
Corridor Environmental Assessment (EA).

Presently, both STAMINA and TNM are approved for use by the Federal Highway Administration
(FHWA). However, due to some functionality problems, TNM is, in effect, in a“test” mode.
STAMINA isthe default model for Colorado Department of Transportation (CDOT) projects.

Noise levels were measured at 75 locations along the Corridor (Figure 1 shows the study ared). Traffic
volumes, traffic speeds, and meteorological conditions were also measured. Then, using the traffic
conditions measured on-site, both STAMINA and TNM were used to predict noise levels at each
location. The models utilized accurate topographical datato model the physical aspects of each
measurement location. The measured and predicted noise levels were then compared.

STAMINA v2.0 predicted noise levels between 5 dB(A) below and 8 dB(A) above measured levels.
Averaging the results from all 75 measurements, STAMINA predicted 1 dB(A) above measured levels.
STAMINA predicted within £3 dB(A), acommon measure of accuracy, at 55 of the 75 measurement
locations (73%). TNM v1.1 predicted noise levels between 3 dB(A) below and 10 dB(A) above
measured levels. Averaging the results from all 75 measurements, TNM predicted 4 dB(A) above
measured levels. TNM predicted within £3 dB(A) at 27 of the 75 measurement | ocations (36%).

In trying to rectify differences between measured and predicted noise levels and differences between the
modeling results, a number of investigations were conducted into how specific data inputs (speed for
example) affect each model. From these investigations it was found that STAMINA generally provides
the expected result. With TNM, however, unexpected results were obtained for tests involving ground
type, noise level decay versus distance, roadway grade, roadway separation, and barrier insertion loss.

Overall, this study concludes that STAMINA v2.0 provides reasonably accurate and expected results for
highway noise level predictions along the 1-25 Colorado Springs Corridor. TNM provides less accurate
results. Also, TNM provides results in simple tests that do not agree with the expected result.

1-25 Through Colorado Springs —Noise Model Comparison Report page 1
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2.0 Introduction

This report describes the results of a study that was conducted to determine which noise model,
STAMINA v2.0 or Traffic Noise Model (TNM) v1.1, better predicts measured noise levels along

Interstate 25 (1-25) though Colorado Springs, Colorado. The study was conducted as part of the -25
Corridor Environmental Assessment (EA).

Noise levels were measured at 75 locations along the Corridor (Figure 1 showsthe study area). Traffic
volumes, traffic speeds, and meteorological conditions were also measured. Then, using the traffic
conditions measured on-site, both STAMINA and TNM were used to predict noise levels at each
location. The models utilized accurate topographical datato model the physical aspects of each
measurement location. The measured and predicted noise levels were then compared.

This report is organized as follows. Section 3 describes the noise level measurements. Section 4
describes the modeling procedures. Section 5 describes the results of comparisons of measured and
predicted noise levels. Section 6 discusses various modeling issues with STAMINA and TNM. Other
technical details relating to the noise measurements and noise modeling are provided in Appendix A and
B, respectively.

----- HWY 105

FIGURE 1. PROJECT AREA
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3.0 Noise Level Measurements

This section describes the noise level measurements that were conducted. This includes a description of
the noise level measurement procedures and results, and a general description of the measurement
locations. Thisisfollowed by a more detailed discussion of each measurement site.

Referring to Figure 2, noise level measurements were taken at 20 “sites’, e.g. the Pulpit Rock
neighborhood, the area around the Bijou Street interchange, etc. Measurements were taken at anywhere
from two to 17 locations at each site, for atotal of 75 measurements. Forty-four of the measurements
were taken between May and June 2001. The others were conducted as part of previous CDOT projects
located in the Corridor. During each measurement, traffic volumes (including truck percentages) and
traffic speeds were recorded for each direction of 1-25 as well as any significant nearby side-roads.
Meteorological conditions were recorded aswell. Noise levels at each location were recorded for
approximately one hour (some cases 30 minutes), using ANSI Type 1 sound level meters (SLM). Each
SLM was field calibrated prior to each measurement and re-checked after each measurement. The
microphones were all located 5 feet above ground level. Meteorological conditions were measured using
an automated system mounted 10 feet above the ground. Traffic speeds were recorded using aradar gun.

Table 1 lists the measured noise levels along with other relevant information for each site. Additional
technical details regarding these measurements including specific measurement locations, traffic data and
meteorol ogical data can be found in Appendix A.

TABLE1
MEASURED NOISE LEVELS

Site Measurement Date Time Noise Level DIl{sig:l;Z;o
(—) (—) () (—-) (Leq - dB(A)) (feet)

M2 13:30to 13:45 ® 0

Pulpit Rock M2 5/30/01 | 14:15 to 14:30, >8 70
M3 14:45 t0 15:15 o6 900

M4 63 550

M1 61 550
M2 55 1000

Baptist Road M3 6/5/01 10:00 to 11:00 53 1700
M4 53 1600

M5 53 1500

M1 69 200

M2 64 430

Garden of the Gods M3 6/5/01 13:45t0 14:45 65 400
M4 58 570

M5 58 200

1-25 Through Colorado Springs —Noise Model Comparison Report page 3
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TABLE1
MEASURED NOISE LEVELS (CONTINUED)

M1 65 300

M2 65 630

Circle Area M3 6/6/01 09:45t010:45 | 64 450

M4 55 850

M5 52 670

M1 55 660

M2 62 730

Circle-Lake M3 6/6/01 12:30t0 13:30 71 950
M4 59 1000

M5 54 700

M1 ® 54 600

M2 08:30 10 09:45, o L
Old North End1 M3 6/12/01 100010 10.45 |53 1500
M4 49 1100
M5 5 1000

M1® 58 640

M2 58 700

Old North End2 M3 6/12/01 12:15t0 13:15 57 770
M4 @ 54 1050
M5 56 1300

M1 65 230

M2 59 350

Stratmoor Valleyl M3 6/14/01 10:00t0 11:00 | 56 530

M4 55 650

M5 56 760

M1 65 250

M2 59 360

Stratmoor Valley2 M3 6/14/01 11:15t012:15 | 57 200

M4 58 350

M5 61 330

Bijou M1 8/1/00 11:00to 11:30 12 220

M2 61 80
M1 71 70
Nevada-Teon M2 8/31/98 10:30to 11:00 66 100
M3 64 220
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TABLE 1
MEASURED NOISE LEVELS (CONTINUED)

M1 11:37to 12:37 66 210
M2 64 240
M3 65 290
Woodsmen M4 1oai01 12:57t013:57 | 68 150
M5 58 270
M6 62 400
M7 14:10t0 14:40 | 61 500
M8 61 600
M1-1 1/18/98 14:30t0 16:50 | 64 280
M2-1 1/19/98 10:32t0 12:06 —° 240
M2-2 58 420
M4-1 64 240
1/20/98 15:24 to 16:45
M4-2 63 340
mz; 8:50 to 10:40 gg :gg
M6-1 12198 65 470
0 13:51to0 16:10
Mesa Springs M6-2 60 720
m;; 9:02 to 10:42 23 421:8
M8-1 122198 62 420
13:26 to 15:30
M8-2 57 840
M9-1 6 420
MO2 13:24t0 14:34 62 200
M10-1 1/23/98 64 300
- 9:15t0 10:15
M10-2 64 300
M3-1 62 240
Park Pavilion® 1/19/98 11:15t0 12:15
M3-1 58 340

(1) Measurements conducted in Monument Valley Park
(2) The measurements taken prior to the construction of the Bijou to Fillmore noise wall on the west side of 1-25
(3) The measurements taken prior to the construction of the Park Pavilion noise wall on the east side of 1-25
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The following paragraphs describe the measurement locations.

Pulpit Rock — This siteis located on the northern end of Colorado Springs near Pulpit Rock Drive, on
the east side of 1-25. The neighborhood is elevated 25 to 30 feet above 1-25. A row of house partially
blocked the view of 1-25 to the north for M1 — M3, and completely blocked the view of 1-25 from M4.
Wind direction was observed to have significant effect on the perceived direction of the noise source and
level. Average wind speed and temperature were 8 mph and 69°F, respectively.

Baptist Road — Thissiteis|ocated just south of Baptist Road on the east side of 1-25. Thereisagrass
field located between the measurement locations and 1-25. This areais somewhat rural in that there are a
lot of openfields. Thisareaisrelatively flat with some gradual elevation increases to the east. Just
south of the neighborhood is awinding berm that was modeled as a barrier; and is roughly 5 feet above
the surrounding area. Thisisatextbook case of simple hemispherical propagation in which the model is
expected to have good accuracy. Noise measurements were taken at distances and locations
representative of the nearest residences. Average wind speed, temperature and relative humidity were 13
mph, 51°F, and 90%, respectively.

Garden of the Gods— This siteis |ocated between Garden of the Gods Road and Fillmore Street.

M easurements were taken on both the east (M 1-M3) and west side (M4-M5) of 1-25. M1 was taken near
the Foxfire West Apartments, M2 was taken near the Salem Church, M3 was taken on the corner of
Dunston and Chestnut, M4 and M5 were taken in the Holliday Village Trailer Park near the pool and
residence close to 1-25, respectively. The elevations of M1 — M3 were about 25 feet above I-25. M1 was
located nearest to 1-25, while M2 and M 3 were behind one row of houses. Locations M4 and M5 were
below 1-25 and had some shielding of noise from the existing businesses and fence. Average wind speed
and temperature were 11 mph and 74°F respectively.

Circle Area — Thissiteis |located between US 24 Bypass and Circle-Lake (off Cheyenne Rd.) on the
west side of 1-25. M1 was |located near the Southgate Church. M2 and M3 were |ocated on the west side
of Cheyenne Rd. M4 was located along Aspen Road, one block to the west of Cheyenne Rd. M5 was
located along Sheridan Rd., two blocks to the west of Cheyenne Rd. This site is a dense neighborhood
with the first row of houses set back 550 feet from I-25 with businesses in-between. A 3 dB shielding
factor was applied to M4 since it was behind one row of homes and 5 dB of shielding was used for M5
five since it was behind two rows of homes. Average wind speed and temperature were 4 mph and 72°F,
respectively.

Circle Lake — Thissite islocated to the West of US85 and is between Circle-Lakeand B St. Thissiteis
distant and elevated from 1-25 with the nearest homes at a distance of 700 feet horizontal and roughly 60
feet above I-25. M1 — M3 were located along Kearney Avenue. M1 was located in some open space
between afew homes. M2 was located in the front yard of aresidence and had adirect line of sight to |-
25. M3 was located near awater tower behind on row of homes. M4 was located down Chamberlin
Place and M5 was located along Westmark Avenue. M3 data was corrupted due to aloud car stereo
nearby and was eliminated from the analysis. All sites except M3 provided a decent line-of-sight to 1-25.
The primary barrier for these sites was the hill leading up to the sites, which was modeled. Average wind
speed and temperature were 11 mph and 88°F, respectively.

North End 1- This siteislocated between Uintah and Fillmore Streets on the east side of 1-25. In
general, this neighborhood is located above 1-25. Monument Creek is located between [-25 and this site,
forming avalley. M1 waslocated down in Monument Valley Park near the walking path, with M2
located above M1 adjacent to Culebra Avenue. Both M1 and M2 are in the same line as West Caramillo
Street. M3 was located next to Culebra Avenue near Fontanero Street, with M4 located below it in the
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Park. M5 was located at the intersection of Wood Terrace Drive and Culebra Avenue. All sites provided
adirect line of sight to 1-25. Average wind speed and temperature were <1 mph and 84°F, respectively.

North End 2 — This siteis |located near the intersection of Culebra Avenue and Del Norte Street. The
measurements were located in a straight line starting at the walking path in the Park and ending at
CulebraPlace. M1 was located next to the walking path. M2 was partially up the slope to the east of the
path. M3 was on top the slope near Culebra Avenue. M4 was located about 70 feet down Del Norte
Street, and M5 was at the intersection of Del Norte Street and CulebraPlace. The intent of this
measurement was to try and determine how 1-25 traffic noise propagates through the Park to the
neighborhood. The measured data shows that the noise level drops and then actually increases at the
farthest distance from 1-25. Thisis dueto noise in the neighborhood from sources other than 1-25, which
were adding to the noise generated by 1-25. Average wind speed and temperature were 1 mph and 95°F,
respectively.

Stratmoor Valley 1 — This siteis |ocated towards the southern end of Colorado Springs, just to the north
of the South Academy Blvd and 1-25 Interchange. Measurements were taken on the east side of 1-25
along Glenwood Drive. M1 was nearest to 1-25 and was in-line with the homes along Cambridge
Avenue. M2 wasin-line with Cambridge Avenue. M3 and M4 were on opposite sides of Livingston
Avenue and M5 was at the intersection of Hartford Avenue and Glenwood Drive. Therewas a
significant berm in-between the measurement locations and 1-25 that blocked line-of-sight. Average
wind speed and temperature were 3 mph and 84°F, respectively.

Stratmoor Valley 2 — Thisisthe same site as Stratmoor Valley 1, except that three of the measurement
locations were moved. M1 and M2 remained in the same location. M3 and M4 were located further
south. Average wind speed and temperature were 3 mph and 84°F, respectively.

Bijou — Thissiteis|ocated at the I-25 Bijou Street interchange. M1 islocated adjacent to the I-25
southbound on-ramp. M2 islocated behind the noise at the east end of Platte Avenue.

Nevada-Tejon — Thissiteis|ocated at the I-25 and Nevada-Tejon interchange. M1 islocated adjacent
to the southbound 1-25 at the end of Arvada Avenue. M2 islocated along Arvada between Nevada and
Tegjon. M3islocated along Nevada Avenue, north of 1-25 adjacent to the City Park.

Woodman — This siteislocated on the west side of 1-25, north of Woodmen Road, in the Pine Creek
Estates neighborhood. There were eight measurements taken in this area, with six located primarily off
Gillen Road and two located on USAF property to the north. M1 — M3 were considered to be the front
row locations closest to 1-25. M4 and M5 were located on USAF property. M6 —M8 were located in a
line along Gillen Road further away from 1-25 than M1 —M3. Thereisasignificant berm to the North of
M3 that breaks line-of-sight to this portion of 1-25. Average wind speed and temperature were 3 mph and
33°F, respectively.

Mesa Springs — This one site includes atotal of nine separate sites. Measurements were conducted in
January 1998, prior to the installation of the Bijou to Fillmore noise wall or other 1-25 alignment
changes. A description of each siteisasfollows.

Site 1 islocated at the east end of Monument Street. Receptor 1 isin an open field on the south side of
Monument Street at the end of the cul-de-sac, and represents residences located directly behind the wall.
This siteis directly opposite the location of the Monument Valley Park noise wall. Receptor 1is300
feet from and relatively level in elevation with the center of 1-25. With the exception of a house to the
south, the view to the highway is unobstructed in all directions.

1-25 Through Colorado Springs —Noise Model Comparison Report page 8
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Site 2 islocated at the east end of Nichols Court. Receptor 1 isin front of the house on the north side of
Nichols Court at the end of the cul-de-sac, and is representative of residences located directly behind the
wall. Receptor 2 isin the backyard of aresidence on the north side of Nichols Court, three residences
west of thewall. It isrepresentative of residences three rows back from the wall. Receptor 1 is 240 feet
from and relatively level in elevation with the center of 1-25. The view of 1-25 is unobstructed in all
directions. Receptor 2 is 420 feet from the center of 1-25, and approximately 10 feet above the highway.
The view of the highway is obstructed by residencesin all directions.

Site 4 islocated at the east end of Y ampa Street. Receptor 1 isin an open area at the end of the cul-de-
sac, and is representative of the residences directly behind thewall. Receptor 2 isin the side-yard of the
residence on the southeast corner of Y ampa Street and Raymond Place. It is representative of residences
three rows of houses back from the wall. Receptor 1 is 240 feet from and relatively level with the center
of 1-25. Theview of 1-25 isunobstructed in all directions. Receptor 2 is 420 feet from the center of [-25,
and approximately 10 feet above the highway. The view of the highway is obstructed by residencesin all
directions.

Site 5islocated at the east end of San Rafael Street. Receptor 1 isin front of the last residence on the
south side of the cul-de-sac, and is representative of the residences directly behind the wall. Receptor 2
isin the front yard of the residence located approximately 175 feet west of Walnut Street. Itis
representative of residences five rows of houses back from the wall. Receptor 1 is 250 feet from I-25.

To the north I-25 is higher than Receptor 1 asit comes down from the Uintah Street overpass. The view
of 1-25 is partially blocked to the south by aresidence. Receptor 2 is 620 feet from the center of 1-25,
and approximately 20 feet above the highway. The view of the highway is obstructed by residencesin all
directions except straight down San Rafael Street.

Site 6 islocated at the intersection of San Miguel Street and Walnut Street. Receptor 1 isin front of the
residence on the northwest corner of thisintersection. Receptor 2 isin the front yard of the residence
four houses west of Receptor 1. Receptor 1is475 feet from and approximately 10 feet above I-25. The
view of 1-25 is unobstructed in al directions, and the berm which was built as part of the noise wall
project amost breaks line of sight to the highway. Receptor 2 is 725 feet from the center of 1-25, and
approximately 20 feet above the highway. The view of the highway is obstructed by residencesin all
directions except straight down San Miguel Street.

Site 7 islocated at the intersection of Caramillo Street and Cooper Avenue. Receptor 1isin the side
yard of the residence on the southeast corner of thisintersection, and is representative of residences
directly behind the wall. Receptor 2 isin the side yard of the residence on the southwest corner of this
intersection, and is representative of residences one row back from thewall. Receptor 1 is 260 feet from,
and level with, 1-25. The view of 1-25 is unobstructed in all directions. Receptor 2 is 480 feet from the
center of 1-25, and approximately 10 feet above the highway. The view of the highway is obstructed by
residences to the south.

Site 8 islocated near the Fontanero interchange. Receptor 1 isin an open field, 130 feet west of the
southbound on-ramp from Fontanero Street, and 420 feet from [-25. It is representative of residences
directly behind the wall. Receptor 2 isin the side yard of aresidence on the west side of Chestnut
Avenue, approximately 840 feet from 1-25. It is representative of residences many rows back from the
wall, and significantly elevated above the base of the wall. 1-25 is elevated above Receptor 1,
particularly to the north as it passes over Fontanero Street. The view of 1-25 from Receptor 1is
unobstructed. Receptor 2 is elevated approximately 30 feet above 1-25, and the view of the highway is
blocked by residences in most directions.
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Site 9 islocated on Cooper Avenue between Washington and Jefferson Streets. Receptor 1 isin the front
yard of the residence on the southwest corner of Cooper and Jefferson, and representative of residences
directly behind the wall. Receptor 2 isin an open field in front of the southbound off-ramp onto
Fontanero Street (via Cooper Avenue). Receptor 1is415 feet from and level with I-25. The view of 1-25
isunobstructed in all directions except to the north where a pile of dirt created as part of the noise wall
project breaks line of sight. Receptor 2 is 400 feet from the center of 1-25, and also level with the
highway. The view of the highway is unobstructed in all directions.

Site 10 is located at the north end of the noise wall on Green Ridge Drive. Receptor 1isin the front yard
of the residence on the north side of Green Ridge Drive where the road turns west. Receptor 2 isin the
front yard of the residence on the northwest corner of the intersection of Green Ridge Drive and Cooper
Avenue. Both of these receptors are representative of residences located directly behind the wall. The
reference location is approximately 50 feet north of the end of the wall. Receptor 1 is 290 feet from and
approximately 10 feet above 1-25. The view of 1-25 is obstructed to the north by area topography.
Receptor 2 is 310 feet from the center of 1-25, and level with the highway. The view of the highway is
unobstructed in all directions

Park Pavilion — This siteis |located in Monument Valley Park on the east side of 1-25. M1 isto the west
of the tennis courts and sidewalk, and M2 isjust south of the tennis courts. Both of these receptor
locations are representative of the active use areas within the park. M1 and M2 are 240 feet and 340 feet
from the center of 1-25, respectively. Both locations are about 5 feet below the level of 1-25, and line of
sight to the highway is just broken by the railroad tracks. Measurements for these sites were donein
January 1998, prior to the installation of the Bijou to Fillmore noise wall or other 1-25 alignment
changes.
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4.0 Noise Modeling Procedures

The purpose of validating a noise model, either STAMINA or TNM, isto ensure that the noise model is
accurately predicting noise levelsfor aparticular site. Accuracy is dependent on the capabilities of the
model, the complexity of the site, and the accuracy of the input dataused. STAMINA isgeneraly
expected to predict noise levels within £3 dB(A). TNM has no stated accuracy, but certainly should be
expected to perform as well if not better than STAMINA. The complexities of the measurement sites on
this project range from simple to complex. Very accurate input data was used on this project, including
€l ectronic topographic maps with two-foot elevation contours, and traffic volumes and speeds measured
on site.

The process of validating the model consists of the following steps:

» Measuring noise levels, and concurrent traffic conditions
» Constructing amodel of the site
» Comparing the predicted and measured results

The following sections provide an overview of the STAMINA and TNM models, and describe how each
of the model validation steps was conducted on this project.

4.1 Overview of STAMINA

STAMINA isan acronym for “ Standard Method in Noise Analysis’. It is a software program that
implements the equations and algorithms contained in FHWA’ s “Highway Traffic noise Prediction
Model” (FHWA-RD-77-108, December 1978). STAMINA v2.0 was released in April 1982. STAMINA
calculates the hourly, A-weighted L, at areceptor location when provided the following data:

The noise emission level of automobiles, medium, and heavy trucks

The volume and speed of each of these vehicle types on each roadway of interest
Therelative location and elevation of all roadways and receptors

Therelative location and elevation of terrain features (i.e. natural and man-made barriers)
The type of terrain between each receptor and each roadway.

YVVVVYVYY

STAMINA has built-in noise emission factors, which are based on a four-state study conducted as part of
the development of the model. CDOT developed its own emission factors in 1993, and these were used
in this study. These emission levels are adjusted to account for distance using line source equations. The
model propagates sound at a decay rate of between 3 and 4.5 dB per doubling of distance (dB/dd),
depending on the user selected alphafactor. An aphafactor of 0, which resultsin a propagation decay
rate of 3 dB/dd, represents hard ground such as pavement and water, as well as the case where either the
source or the receptor is significantly elevated above the ground. An alpha factor of 0.5, which resultsin
a propagation decay rate of 4.5 dB/dd, represents acoustically soft terrain (vegetated ground with both
source and receiver located close to the ground). The emission factors are also adjusted to account for
traffic volume, mix, and speed. STAMINA uses Fresnel diffraction for barriers, and user input
correction factors to account for rows of houses. The user isrequired to input the locations and
elevations of these entities.
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4.2 Overview of TNM

TNM was aso developed by FHWA. The most current version of TNM is1.1. TNM offers a better
graphical user interface along with many more input options including pavement type, ground type,
temperature, humidity, multiple barrier analysis, contour lines, and building rows. TNM has different
emission factors and acoustic propagation algorithms than STAMINA. Another mgjor differenceis that
TNM does not use alpha factors, but rather it allows the user to select various ground types. Also, terrain
lines can be added to tell the model where the ground is.

4.3  Modeling Procedures Utilized on This Project

This section describes the input data and procedures used to predict noise levels on this project. The
main factors that affect the predicted noise levels are traffic volume, areceptor’ s distance from the
roadway, the presence of any barriers between the roadway and the receptor, and ground type. The
following paragraphs describe, in general, the input data used in the modeling. See Appendix B for more
specific information.

L ocation of Roadways
The locations and elevation of all roadways the roadways were determined using Colorado Springs FIMS
mapping with 2-foot elevation contours.

L ocation of Noise Measurements
The locations of the measurements were noted in the field and transferred to the CAD mapping.

Location of Terrain Features

Based on field observations, all existing terrain features such as embankments and structures that blocked
line of sight from the receptor to the highway were modeled as barriers (or in the case of building rows,
these were modeled using shielding factorsin STAMINA).

Terrain Type
Based on field observations, the terrain type was modeled in STAMINA using the aforementioned a pha

factors. In TNM, “lawn” was used as the default terrain type, however “field grass’ was used in afew
cases where appropriate.

Pavement Type
In TNM, the “average” pavement type was used in all of the predictions. There are no pavement options

in STAMINA.

Traffic Conditions

Traffic volumes on 1-25 were monitored using a video camera, which was synchronized to the
measurement times. The traffic videotapes were then reviewed and the number of automobiles, medium
trucks, and heavy trucks traveling in each direction on 1-25 (and any other significant roads) were
tabulated. Traffic speeds were monitored periodically during the measurements using aradar gun. Both
noise models use separate emission levels for automobiles, medium trucks (trucks with two axles, six
tires, and a gross vehicle weight greater than 4500 kg and less than 12,000 kg), and heavy trucks (trucks
with three or more axles and a gross vehicle weight greater than 12,000 kg). For STAMINA, the
Colorado-specific Reference Energy Mean Emission Levels were used for all vehicle typesin all of the
predictions. These emission levels were developed by CDOT, and are published in the document entitled
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Reference Energy Mean Emission Levels Used in STAMINA 2.0 for Highway Noise Prediction in the
State of Colorado, CDOT, and February 1995. For TNM, the built-in emission levels were used.

5.0 Noise Model Validation Results

Table 2 shows the average measured noise level at each site, the average predicted noise level at each site
using both models, and the differences between these levels. STAMINA v2.0 predicted noise levels
between 5 dB(A) below and 8 dB(A) above measured levels. Averaging the results from all 75
measurements, STAMINA predicted 1 dB(A) above measured levels. STAMINA predicted within £3
dB(A), acommon measure of accuracy, at 55 of the 75 measurement locations (73%). TNM v1.1
predicted noise levels between 3 dB(A) below and 10 dB(A) above measured levels. Averaging the
results from al 75 measurements, TNM predicted 4 dB(A) above measured levels. TNM predicted
within £3 dB(A) at 27 of the 75 measurement locations (36%).

TABLE 2
MEASURED AND PREDICTED NOISE LEVELS
(Leg dB(4))
Number of
Site Meas. Measured | STAMINA TNM STA-meas | TNM-meas
Pulpit Rock 4 60 62 67 2 7
Baptist Road 5 55 57 60 2 5
Garden of the 5 63 61 63 2 0
Gods
Circle Area 5 60 60 64 0 4
Circle-Lake 5 57 58 63 1 6
Old North End1 5 53 57 59 4 6
Old North End2 5 56 57 58 1 2
Stratmoor 1 5 58 60 63 2 5
Stratmoor 2 5 60 64 66 4 6
Bijou 2 66 65 64 -1 -2
Nevada-Tejon 3 67 67 68 0 1
Woodmen 8 63 63 68 0 5
Mesa Springs 17 62 63 66 1 4
Park Pavilion 2 60 66 68 6 8
Range - 49 to 72 53 to 72 55to 73 -5 to +8 -3 to +10
Average
(all 75 - 60 61 64 1 4
measurements)
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6.0 Noise Modeling Investigations

In trying to rectify differences between measured and predicted noise levels and differences between the
modeling results, a number of investigations were conducted into how specific datainputs (speed for
example) affect each model. Section 6.1 describes the results of these investigations. Section 6.2
describes the results of two case studies where TNM inputs were changed to try to improve results.
Section 6.3 summarizes the results of a STAMINA-TNM comparison study conducted in Kansas.

6.1 Non-Project Specific Investigations

Various non-project specific investigations were conducted to compare STAMINA v2.0 (using Colorado
emission factors) to TNM v1.1, aswell asinvestigate the sensitivity and results of the numerous input
variables. These comparisons involve parameters such as. roadway width, ground type, distance,
roadway grade, separation distance of parallel roadways, speed, barrier heights, and noise contour
development. All of these analyses use receptor locations at 5 feet above ground level, lawn or 0.5 alpha
for terrain type, speeds of 55 mph, 1000 automobiles, 30 medium trucks, and 90 heavy trucks for traffic
unless otherwise noted.

Road Width

Asthe width of the roadway (pavement) is increased, assuming nearby terrain is grass or asimilarly
absorptive ground type, the predicted noise level at areceptor should dightly increase or remain the same
depending on the distance from the roadway. Thisis because roadway pavement is typically more sound
reflective, whereas grass and other similar ground types are more sound absorptive. Noise predictions
were conducted using TNM for road widths ranging from 12 to 60 feet, with noise receptors at various
distances from the road. Figure 3 shows the results of thisanalysis. It is shown that as the pavement
width isincreased, the noise levels are increased. At closer receptor locations, the increase is more
evident, which is expected. STAMINA does not allow for adjustment of pavement widths.
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FIGURE 3. AFFECT OF ROADWAY WIDTH ON PREDICTED NOISE LEVELSUSING TNM
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Ground Type
Ground typeisa TNM input that defines the amount of sound absorption (flow resistivity) the ground

has. STAMINA uses alpha factors for defining the amount of sound absorption. In STAMINA, an apha
factor of 0.5 is used for acoustically soft or absorptive areas such as grass or lawn, and 0.0 alphafactor
represents sound reflective surfaces with little sound absorption such as pavement or open air. A
comparison using TNM’s‘lawn’ and ‘ pavement’ ground types and STAMINA’s alphafactors of 0.5 and
0.0 was done, respectively. Additionally, the same analysis was done using TNM’s ‘field grass', though
STAMINA has no direct comparison. The results are shown in Figure 4. The trends of this comparison
arerelatively similar within 200 feet. Beyond 200 feet, the TNM model using pavement ground typeis
about 5 dB(A) greater than the STAMINA model using alphaof 0.0. Conversely, the TNM model using
alawn ground type remains within 1 or 2 dB(A) of the STAMINA model using a 0.5 apha factor.
TNM'’sfield grass ground type has alower flow resistivity (more absorption) than the lawn type, yet at
distances between 100 and 200 feet it displays higher noise levels. It isunclear asto why thiswould be
the case.
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FIGURE 4. AFFECT OF GROUND TYPE ON PREDICTED NOISE LEVELS
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Distance

Using a STAMINA alphafactor of 0.5 and the “lawn” terrain type in TNM, anoise level reduction of
approximately 4.5 dB per doubling of distance (dB/dd) is expected for aline noise source such as
highway traffic. Two comparisons were conducted using flat terrain with noise receptors located twice
as far as the previous receptor to predict the amount of reduction per doubling of distance. Figure5
shows results of the analysis. It can be seen that TNM predicts about 0.5 to 1.0 dB more noise reduction
per doubling of distance for simple flat terrain within about 500 feet. Thisis reasonably close, but one
would expect an even closer relationship with such a simple model.
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FIGURE 5. PREDICTED NOISE REDUCTION DUE TO DOUBLING OF DISTANCE
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Roadway Grade
The grade of aroadway relatesto up slope (positive grade) or down slope (negative grade) directions.

Typically one would expect a positive roadway grade to increase noise levels and a negative grade
roadway to have no affect or be slightly lower than aflat roadway. An analysiswas done using atypical
separated two lane roadway, with anoise receptor 350 feet away. Figure 6 shows how STAMINA and
TNM are affected by positive roadway grade input. It can be seen that STAMINA is not affected by
roadway grade through 7%, and only dlightly at 8%. Conversely, TNM is affected by roadway slope, but
not at any constant trend. The results from TNM show that a 1% grade would increase the noise levels
the most. Asthe roadway grade increases from 1% to 4%, the noise level actually decreases and then
levels out beyond 4%. One would expect agradual increase in the noise level as the roadway slope
increases, rather than the changes seen by both the TNM and STAMINA models.

5 | | |
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FIGURE 6: AFFECT OF ROADWAY GRADE ON PREDICTED NOISE LEVELS
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Roadway Separation

In most cases, highways consist of two divided parallel roadways for vehicles traveling in opposite
directions. An investigation was done to analyze how both STAMINA and TNM handle roadway
separation distances. For thisanalysis, roadway separation (centerline to centerling) was increased from
30 feet to 60 feet. The results shown in Figure 7 indicate that noise receptors within 100 feet are affected
in both STAMINA and TNM models. Additionally, TNM has affected receptors at distances greater than
about 700 feet. STAMINA performs as expected, that is the effect of roadway separation decreases with
increasing receptor distance. It isunclear asto why the TNM model has lower noise levels for noise
receptor beyond 100 feet and then increased noise levels for noise receptors beyond about 500 feet.
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FIGURE 7. AFFECT OF INCREASING ROADWAY SEPARATION ON PREDICTED NOISE LEVELS
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Traffic Speeds

An analysis of how sensitive each model is to traffic speed was conducted. A separated two-lane
roadway was modeled using the standard traffic volumes previously described. Three traffic speeds were
analyzed with both models. The results of this analysis are shown in Figure 8. It isshown that TNM is
more linear with the change in speed and STAMINA has a slight bow toitstrend. Differences between
the overall predicted noise levelsranged from 0.3 to 1.1 dB(A).
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Barriers

A comparison of how the use of a barrier affects the noise level predicted by each model was done. A 12
foot barrier was modeled at 65 feet from the centerline of asingle roadway. It isexpected that noise
receptors closer to the barrier would result in higher noise reduction than those further away. Figure9
provides a plot of these results. The results show that the STAMINA model displaysthistrend. The
TMN model initially shows the same trend up to about 700 feet and then the amount of predicted
insertion loss actually increases. 1t is unknown why the TNM model displays thisincreased insertion
loss at such alarge distance from the barrier.
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FIGURE 9: PREDICTED INSERTION LOSS FOR A 12-FOOT NOISE BARRIER

Noise Contours

Noise contours are a useful tool in locating a particular noise level within aproject area. Typically, noise
contour linesrelate to a state or federal standard that allows planners and other designers to know at what
distance a particular noise level isachieved. STAMINA does not automatically generate these noise
contour lines, and the user is required to manually locate points to develop these lines. TNM has the
option to generate the noise contours automatically, but this option does not appear to work inv1.1 at the
time of this study.
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6.3 Project Specific Investigations

At two selected sites, TNM was successively modified in an attempt to determine the effect of changing
certain inputs. The selected sites are Baptist Road (because it isrelatively straightforward) and the North
End measurements (because it is complex).

Case 1: Baptist Road

This site has simple terrain with few barriers and many open fields. Additional description of thissiteis
provided in Section 3.0. Primary inputs used for both models includes the existing alignment generated
from CAD, measurement locations, monitored traffic volumes and speeds and a barrier where the terrain
is elevated to the south. Additional input details are provided in Appendix A.

Table 3 shows the STAMINA results, as well as various TNM modeling results. The following describe
the changes made for each successive TNM run:

Run#1: Direct import from STAMINA

Run#2: Run 1 plus barrier imported from STAMINA converted to aterrain barrier

Run#3: Run2 plus default temperature and humidity (68°F, 50%) set to measured (52°F, 90%)
Run#4: Run 3 plus default ground type from ‘lawn’ (300 cgs Rayls) to ‘field grass’ (150 cgs
Rayls), which more closely represents what is there

VVVYY

» Run#5: Run 5 plusincreased the roadway width from the default 12 feet to 24 feet per direction
TABLE 3
RESULTSOF CASE 1
(Leg dB(4))
Meas # Meas STAMINA INM

Run 1 Run 2 Run 3 Run 4 Run 5
M1 61 63 65 65 65 65 66
M2 55 58 58 58 59 59 60
M3 53 54 55 55 55 55 57
M4 53 55 54 54 55 55 57
M5 53 55 54 54 55 55 58
Avg

Difference *2 *2 *2 +3 +3 o

It is shown that STAMINA predicted an average of 2 dB(A) over the measured noise levels, as did the
TNM model generated by directly inputting the STAMINA file. Aseach TNM input was changed to
more accurately reflect the topography of the site, the difference in the predicted and measured noise
levelsincreased as opposed to decreased. Changing the wall barrier to aterrain barrier showed no
changein theresults. Adjusting the default temperature and humidity resulted in an average increase of
about 1 dB(A). Changing the default ground type slightly reduced the predicted noise levels, but this
improvement had no effect on the overall error. Adjusting the pavement width to represent the accurate
lane width increased the noise levels by an average of 3 dB(A), which again further increased the overall
error. The best correlation between TNM and the measured noise levels occurred when using the direct
import from the STAMINA model and the default TNM settings. The result of increasing the site details
in the TNM model produced greater inaccuracies in the predictions.
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Case 2: North End

The North End site has more complex topography than Baptist Road. Thereisariver valley separating it
from 1-25. Additionally, the residences in the area are elevated in relation to 1-25, there is an existing

noise barrier on the west side of 1-25, and a Type-7 jersey barrier separating the northbound and

southbound lanes of 1-25. Additional description of thissite is provided in Section 3.0.

Table 4 shows the STAMINA results, aswell as various TNM modeling results. The following describe
the changes made for each successive TNM run. From Table 4 it can be seen that the additional changes

within the TNM model to more accurately define the site did not improve the predictions.

» Run#l: Direct import from STAMINA
» Run#2: Run 1 plus roadway width changed to 24 feet
» Run#3: Run2 plus added building rows to model houses along Glen Avenue/Recreation Way
» Run#4: Run 3 plus converted barrier representing the riverbank to aterrain line
TABLE4
RESULTS OF CASE 2
(Leg dB(4))
Meas# | Meas STAMINA ™M

Run#l Run#2 Run#3 Run#4
M1 58 61 61 62 62 62
M2 57 60 61 62 62 62
M3 57 59 57 57 57 57
M4 54 57 58 59 59 59
M5 55 56 58 58 58 58
Avg

Difference| *2 *3 *3 +3 *3

The measurements at the North End 2 site were taken in aline perpendicular to the highway. Thiswas
done to measure the decrease in highway noise levels with distance through Monument Valley Park and
up into the North End neighborhood. Figure 10 shows the results of the measurements. The measured
levels decay with distance as expected, with the exception of the furthest measurement. Thisisdueto

the presence of noise from trash trucks and other neighborhood activities.
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FIGURE 10: MEASURED NOISE LEVELS VERSUS DISTANCE AT NORTH END 2 SITE

6.3 Review of “TNM vs. STAMINA in Kansas”

A case study was conducted by Dr. Louis Cohn of the University of Louisville entitled, “Case Study:
TNM vs. STAMINA in Kansas”. A review of this study, and a comparison of the results between it and
the EA study is provided below. Oneitem of note, the Kansas study utilized TNM v1.0b, while the I-25
EA study utilized v1.1. However, the changes between these versions of TNM primarily include
graphical and functionality improvements and not changes to the acoustic algorithms.

The Kansas study first compares measured data with predicted data using both STAMINA (with Kansas
emission factors) and TNM. Six locations ranging from 100 ft to 1,215 ft from the roadway centerline
were investigated along arelatively flat project area. This compared the effects of using a number of
TNM'’ s features including terrain lines, pavement width, fixed and adjustable barrier height function,
ground zone type and tree zone type. Using STAMINA, the predicted values were within 1 dB of the
measured existing noise levelsfor all but one location (100 ft location was predicted at 2.1 dB below).
When comparing the measurements to TNM using the terrain line feature, the differences ranged from
2.4 dB below to 3.8 dB above the measured results, with only the 200 ft location within 1 dB. When
comparing the measurements to TNM without using the terrain feature, the differences ranged from 1.4
to 5.4 dB above the measured results. These results compare favorably with the 1-25 EA study, in that
both show STAMINA better predicts measured levels.

Next, analyses were conducted with TNM to determine how it various inputs correspond to conventional
acoustical knowledge. One such analysis was conducted by changing TNM’ s pavement width feature.
This showed that an increase in pavement width by 150% resulted in decreased sound levels ranging
from 0.5 dB to 1.6 dB. Conversely, when the pavement width was reduced by 50%, the noise levels
increased from 0.6 dB to 2.0 dB. The expected result is a slight increase when the pavement is widened
and a slight decrease when the pavement width is reduced. The1-25 EA study found TNM to predict as
expected. Without analysis of the respective input filesit is unknown why the Kansas study and the 1-25
EA study came up with different results.
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One feature of TNM isthat the user can input a barrier as being adjustable. By making a barrier
adjustable, a user can quickly investigate the impact of various heights. When using this feature, but
reducing the barrier height to O ft, the Kansas study found that the predicted noise levelswere 0.7 dB to
2.6 dB louder than an identical model without a barrier using TNM. When comparing afixed 12 ft
barrier to an adjustable 12 ft barrier, the results were identical. This finding would suggest that
adjustable barrier models not be used for predicting no barrier results. No similar analysis was
conducted as part of the I-25 EA.

Both the Kansas and 1-25 studies found that TNM predicted increased insertion losses as the prediction
point was moved further from abarrier. Typically, the highest levels of insertion loss are found closer to
the barrier.

An analysis was conducted to determine the effects of the TNM ground type input feature. This feature
allows the user to input various ground types such as lawn, field grass, pavement, water, hard soil, snow,
etc. Both studies show that using field grass resultsin higher levels than when using lawn. Thisisthe
opposite of what is expected.

The Kansas study found that TNM predicted that field grass is more reflective than pavement and water,
hard soil is more reflective than pavement and water, loose soil is more reflective than hard soil and snow
is the most reflective ground type option. Typically, one would expect water, pavement and hard packed
snow to be the most reflective ground types with hard soil, loose soil and grasses increasingly more
absorptive. These additional findings are not what one would expect. The 1-25 EA analyses found the
ground types to agree with what is expected, aside from the lawn-field grass issue discussed in Section 6,
above.

The Kansas study also investigated the tree zone feature of TNM. This feature allows a user to input an
area of trees and vegetation that will help absorb noise, depending on the size of the zone. Using 12 ft
tall trees, TNM predicted a1.2 dB decrease in noise levels for a 100 ft wide tree zone, a 2.5 dB decrease
in noise levels for 200 ft wide tree zone and a 0.6 dB increase in noise levels for a 300 ft wide tree zone.
Typically, one would expect a continued increase in noise reduction as the tree zone is increased, but
beyond 200 ft, TNM began to actually predict an increase when compared to no tree zone.

Overall, the Kansas study showed that STAMINA was more accurate in predicting existing noise levels,
and that caution is needed when using TNM.
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Appendix A

Measurement Details
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The following provides measurement details for each site including weather conditions, monitored traffic
volumes and speeds, and locations.

WEATHER

Table A1 provides the measured westher data for each noise measurement period measurement as
available.

TABLEA1
MEASURED WEATHER DATA DURING NOISE MEASUREMENTS
Averase Average
Site Date Time Temperature |, .. g Wind
'Wind Speed| .. .
Direction
() () () (°F) (mph) (—-)
13:30 to 13:45,
Pulpit Rock| 5/30/01 | 14:15 to 14:30, 69 8 n/a
14:45to0 15:15
BapUst | e/5i01 | 10:00 to 11:00 51 13 0
Road
Gardenof | gc01 | 1345 t0 14:45 74 11 358
the Gods
Circle Areal 6/6/01 | 09:45 to 10:45 72 4 359
Circle-Lake| 6/6/01 | 12:30to 13:30 88 11 0
Old North 09:30 to 09:45,
End1l 6/12/01 10:00 to 10:45 84 1 3
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TABLE A1l (CONTINUED)

Old North
End2

6/12/01 | 12:15t0 13:15 95 1 0

Stratmoor
Valleyl

6/14/01 | 10:00 to 11:00 84 3 2

Stratmoor
Valley2

6/14/01 | 11:15t0 12:15 84 3 2

Bijou

Nevada-
Tejon

Woodmen

Mesa
Springs

Park
Pavilion

See Individual Technical Noise Reports
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TRAFFIC

Table A2 provides the hourly measured traffic volumes and speeds during each noise measurement
period. Some measurement periods were shorter or longer in duration than one-hour. For these

locations, the representative hourly traffic volumes are provided. Hourly traffic volumes are used in both

STAMINA and TNM.

TABLEAZ2
MEASURED TRAFFIC VOLUMES AND SPEEDS DURING NOISE MEASUREMENTS

Measurement | Veh | 125 NB 125 SB Speed (mph)
Pulpit Rock cars| 3634 3870 60
all med| 127 110 60
hvy | 184 189 60
Measurement | Veh | 125 NB 125 SB Speed (mph)
Baptist Road cars| 1593 1964 75
al med | 105 101 75
hvy | 147 140 75
Measurement | Veh | 125 NB 125 SB Chestnut |Speed (mph)
GoG cars| 3040 2560 372 60
all med| 170 88 4 60
hvy | 119 196 0 60
Measurement | Veh | 125 NB 125 SB Cheyenne |Speed (mph)
Circle Area cars| 1580 1624 180 55
al med| 54 112 36 55
hvy | 212 248 20 55
Measurement | Veh | 125 NB 125 SB HWY 85-87 |Speed (mph)
Circle-Lake cars| 1440 1380 882 65
all med| 58 118 6 65
hvy | 208 180 0 65
Measurement | Veh | 125 NB 125 SB Speed (mph)
Old North cars| 2704 2893 55
End 1 al med| 80 145 55
hvy | 179 211 55
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TABLE A2 (CONTINUED)

Measurement| Veh | 125 NB 125 SB Speed (mph)

Old North cars| 3090 2780 55
End 2 all med| 122 119 55
hvy | 186 201 55

Measurement | Veh | 125 NB 125 SB Speed (mph)

Stratmoor cars| 1485 1500 65
Valley 1 all med| 84 70 65
hvy | 161 230 65

Measurement| Veh | 125 NB 125 SB Speed (mph)

Stratmoor cars| 1752 1442 65
Valley 2 al med| 74 85 65
hvy | 171 180 65

Measurement | Veh | 125 NB 125 SB Speed (mph)

Bijou cars| 1646 2932 55
al med | 102 74 55
hvy | 160 158 55
ramp
125 SB - | 125 SB - | mainline to |Arvada on-
NPL to | SBon to | Arvada on- | ramp to Speed
Measurement| Veh | 125 NB| SB off SPL ramp SB off 24 | Arvada | (mph)
Nevada cars| 2540 2164 1652 512 914 402 55
Tejon all med| 144 108 92 16 24 8 55
hvy | 158 156 126 30 36 6 55
Measurement| Veh | 125 NB 125 SB Speed (mph)
cars| 2226 2124 60
Woodmen M1-2 med| 107 79 60
hvy | 158 170 60
cars| 2168 2250 60
M3-5 med| 94 87 60
hvy | 129 179 60
cars| 2486 2786 60
M6 - 8 med| 98 114 60
hvy | 108 152 60
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TABLE A2 (CONTINUED)

Measurement | Veh | 125 NB 125 SB Speed (mph)
cars| 2604 2114 55
Mesa M1 med| 30 25 55
Springs hvy | 30 52 55
cars| 2329 2433 55
M2 med 73 79 55
hvy | 174 216 55
cars| 3644 3480 55
M4 med 71 65 55
hvy | 120 145 55
M5 cars| 2275 2473 55
med| 80 112 55
hvy | 171 179 55
M6 cars| 2709 3129 55
med 91 88 55
hvy | 151 173 55
M7 cars| 2284 2571 55
med| 85 95 55
hvy | 186 168 55
M8 cars| 2990 2842 55
med| 114 105 55
hvy | 157 164 55
M9 cars| 3048 2914 55
med| 100 109 55
hvy | 133 152 55
M10 cars| 2396 2528 55
med| 89 107 55
hvy | 164 169 55
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TABLE A2 (CONTINUED)

Measurement| Veh | 125 NB 125 SB Speed (mph)
Park cars| 2632 2818 55
Pavilion all med| 101 111 55
hvy | 174 188 55
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MEASUREMENT LOCATIONS

Figures A1 through A15 provide the locations of each particular measurement location for each site.
Only locations which were measured specifically for the 1-25 EA areincluded here. Figuresfor other
measurement locations can be found in their respective noise technical report.

P

FIGURE A1l: PULPIT ROCK NOISE MEASUREMENT L OCATIONS
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FIGURE A2. BAPTIST ROAD NOISE MEASUREMENT LOCATIONS

1-25 Through Colorado Springs — Noise Model Validation Report page A9



Hankard Environmental Report 4-9-1 February 2002

4 L

BRI,

FIGURE A3: GARDEN OF THE GODS NOISE MEASUREMENT LOCATIONS
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FIGURE A5: CIRCLE-LAKE NOISE MEASUREMENT LOCATIONS
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Appendix B

Noise Modeling Data
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General inputs guidelines used for the STAMINA and TNM modelsis provided below. All traffic data
including speeds was monitored during the measurements. This information was tabulated and input into
the models. Thisinformation isalso provided in Appendix A.

STAMINA

Emission Factors: The CDOT approved Colorado specific vehicle emission factors were used in each
model.

Roadways, Noise Receptors/Measurement Locations and Barriers: Thisinformation was|located using
aerials and existing topography CAD which included elevation contours. This datawas directly exported
from CAD into the model. Barriersincluded natural terrain barriers, building rows, noise walls, and
other structures that blocked noise propagation. Noise receptor elevation was increased by 5 feet to
account for the typical person’s ear height.

Alpha Factors: For “open air” situations where the noise receptor is at a different elevation such that the
noise from the roadway is not affected by the ground type, a 0.0 alphafactor isused. Additionaly, a0.0
alphafactor is used for any hard surfaces such as a paved parking lot or large area of water (lake, pond,
etc). For most other situations, an alphafactor of 0.5 is used which corresponds to grassy ground types
such asalawn or grassy field.

TNM

Emission Factors: Each model used the TNM specific emission factors. TNM is not authorized to use
the Colorado specific emission factors.

Roadways, Noise Receptors/Measurement Locations and Barriers: Thisinformation was imported from
each respective STAMINA model. With regard to TNM importing elevation of the noise
receptor/measurement locations, the program subtracts the 5 feet from its elevation, but then adds this
back through a default receptor height option, which is set to 5 feet. Barriers primarily included only
noise walls or individual large structures.

Ground Type: The default ground type for these models was ‘lawn’. Thiswas changed for areasin
which “field grass’ or “pavement”. The other ground type options (hard soil, loose soil, powder snow,
etc) did not apply to these locations.

Terrain Lines: Terrain lineswere used for natural berms, hills, etc. to simulate significant elevation
changes in the terrain that would affect noise propagation.

Building Rows and Tree Zones: These inputs were used where they were significant enough to affect
noise propagation from the roadway. Building rows represented a row of houses or similar structures and
tree zones represent thick dense trees and vegetation and not simply a row of trees.
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TABLEB1
ALPHA AND SHIELDING FACTORS USED IN STAMINA MODELING
Site M# Alpha Shielding |Barriers (other than building rows)
M1 0.5 0 NB |-25 EOP
Pulpit Rock M2 0.5 15 NB |-25 EOP
M3 - M4 0.5 3 NB 1-25 EOP
Baptist Road M1 - M5 0.5 0 natural berm to south
M1 0 0 none
Garden of the M2-M3 0.5 3 natural berm to east
Gods M4 0.5 5 fence
M5 0 0 fence
Circle Area M1-M3 0.5 0 none
M4 - M5 0.5 5 none
M1-M2 0.5 0 natural berm to east
Circle-Lake M3 0.5 3 natural berm to east
M4 - M5 0.5 0 natural berm to east
oOld North End M1-M4 0.5 0 J.ersey between 1-25 lanes
M5 0.5 3 jersey between I-25 lanes
Old North End2 M1-M4 0.5 0 J.ersey between 1-25 lanes
M5 0.5 3 jersey between I-25 lanes
M1 0.5 0 terrain line
Stratmoor Valleyl M2 0.5 15 terrain line
M3 - M5 0.5 25 terrain line
M1 0.5 0 terrain line
Stratmoor Valley2 M2 0.5 15 terra!n I!ne
M3 - M4 0.5 0 terrain line
M5 0.5 3 terrain line
Biiou M1 0 0 jersey between I-25 lanes
: M2 05 0 |noisewall and building
NevadaTejon M1-M2 0 0 SB EOP, jersgy barrier, <_and buildings
M3 0.5 0 NB EOP and jersey barrier
Woodmen M1-M8 0.5 0 natural berm to north
Mesa Springs |M1-1-M10-2 0.5 0 houses modeled as barriers
Park Pavilion M3-1-M3-2 0.5 0 houses modeled as barriers

1-25 Through Colorado Springs — Noise Model Validation Report page B3






ATTACHMENT C - 125 EA NOISE TECHNICAL REPORT

Relevant Noise Terminology

DEN/023170001.DOC



Noise, often defined as unwanted sound, is the result of pressure fluctuations in the air. The
range of sound pressures which the human ear is capable of detecting is very large (0.00002 to
200 Pa). To facilitate easier discussion, sound pressures are described on a decibel (dB) scale.
Sound pressure level in dB is equal to 10Log10(p2/ p.2) where p is the instantaneous sound
pressure and p. is the reference sound pressure of 0.00002 Pa. This results in a scale of 0 dB
(threshold of audibility) to 120 dB (threshold of pain).

In addition to level or loudness, sound has both frequency and time components. The human
ear is, in general, capable of detecting frequencies between 20 to 20,000 Hertz. The human ear
is more sensitive to high frequency sounds than to low frequency sounds. Because of this, the
A-weighting network was developed and is applied to either measured or predicted noise
levels to mimic the ear’s varying sensitivity to frequency. Resulting noise levels are expressed
in dB(A). Table C1 shows the A-weighted noise levels of some common noise sources.

Different methods have been developed to quantify the time-varying nature of environmental
noise levels (environmental noise levels are those found outdoors as the result of sources such
as traffic, industry, and wind). The method used to describe noise levels along highways is the
equivalent level (Leg). The Leg is essentially the average noise level over a given time period.
Technically, it is called the energy-average noise level because of the fact that noise levels are
expressed in decibels, which must be converted to absolute values of pressure before being
averaged. The Leq is a single level that has the same sound energy as the time-varying sound
level over the stated time period. The time period used for highway noise analysis is one
hour. All noise levels described in this report are hourly, A-weighted Leg’s.

Locations at which noise is analyzed are typically known as noise receptors. Noise receptors
are defined as areas in which people are typically located, which include places such as
residences, hotels, commercial buildings, parks, etc. Usually, one noise receptor location is
used to analyze an area unless the area is quite large and covers various distances from the
roadway. The noise receptor is typically located on the facade of a structure that faces the
noise source or roadway.

Human Perception of Changes in Noise Levels

Increases in noise levels of less than 3 dBA are generally considered imperceptible to humans.
Increases of 3 to 5 dBA are considered noticeable, and increases of 10 dBA are perceived as a
doubling of loudness.
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TABLE C1
Typical Noise Levels

Noise Source

Noise Level (dB(A))

Amplified rock band

Commercial jet takeoff at 200 feet
Community warning siren at 100 feet
Busy urban street

Construction equipment at 50 feet
Freeway traffic at 50 feet

Normal conversation at 6 feet
Typical office interior

Soft radio music

Typical residential interior

Typical whisper at 6 feet

Human breathing

Threshold of hearing

115-120
105-115
95 -105
85-95
75-85
65-75
55 -65
45-55
35-45
25-35
15-25
5-15
0-5
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1990 Mainline Truck Percentages and Traffic Speeds

I-25 Mainline Section Medium  Heavy Speed

From To Truck % Truck%  (mph)

SH 16 SH 105 Monument 3.5% 4.0% 55

1990 Mainline Traffic Volumes — Northbound

I1-25 Mainline Section Total Medium Heav

Peak Autos Truck T ky

From To Hour rucks rucks
SH 16 SH 105 Monument 2530 2340 89 101

1990 Mainline Traffic Volumes — Southbound

I1-25 Mainline Section Total Medium Heavy
Peak Autos Truck Truck
From To Hour ucks ucks
SH 16 SH 105 Monument 2530 2340 89 101
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2025 Mainline Truck Percentages and Traffic Speeds

I-25 Mainline Section Medium  Heavy Speed

From To Truck % Truck % (mph)
South Academy SH 16 3.8% 8.5% 75
Circle Drive South Academy 4.5% 8.0% 60
US 24 Bypass Circle Drive 3.7% 7.9% 60
Nevada Avenue US 24 Bypass 2.8% 6.0% 60
Cimarron Street Nevada Avenue 3.0% 5.6% 60
Bijou Street Cimarron Street 3.9% 5.3% 60
Uintah Street Bijou Street 4.1% 4.8% 60
Fontanero Street Uintah Street 4.1% 4.6% 60
Fillmore Street Fontanero Street 4.1% 4.6% 60
Garden of the Gods Road Fillmore Street 3.4% 3.6% 60
Rockrimmon Drive Garden of the Gods Road 4.7% 4.9% 60
North Nevada Avenue Rockrimmon Drive 4.7% 4.9% 60
Woodmen Road North Nevada Avenue 4.0% 4.1% 60
North Academy Woodmen Road 3.7% 4.9% 60
Briargate North Academy 5.4% 6.2% 65
Interquest Briargate 5.4% 6.7% 75
Northgate North Powers 5.4% 6.7% 75
Baptist Road Northgate 5.4% 7.1% 75
SH 105 Monument Baptist Road 5.4% 7.9% 75
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2025 Mainline Traffic Volumes — Northbound

1-25 Mainline Section Total Medium Heavy
Peak Autos Trucks Trucks
From To Hour

South Academy SH 16 1772 1304 67 151
Circle Drive South Academy 2156 1713 97 172
US 24 Bypass Circle Drive 2870 2391 106 227
Nevada Avenue US 24 Bypass 3820 3350 107 229
Cimarron Street Nevada Avenue 4292 3422 129 240
Bijou Street Cimarron Street 4626 2897 180 245
Uintah Street Bijou Street 4526 2737 186 217
Fontanero Street Uintah Street 4484 2616 184 206
Fillmore Street Fontanero Street 4472 2612 183 206
Garden of the Gods Road Fillmore Street 4059 2373 138 146
Rockrimmon Drive Garden of the Gods Road 3994 1688 188 196
North Nevada Avenue Rockrimmon Drive 3994 2920 188 196
Woodmen Road North Nevada Avenue 3286 3092 131 135
North Academy Woodmen Road 3528 3010 131 173
Briargate North Academy 3451 2194 186 214
Interquest Briargate 3593 2129 194 241
Northgate North Powers 3469 1973 187 232
Baptist Road Northgate 3546 2062 191 252
SH 105 Monument Baptist Road 3121 1940 169 247
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2025 Mainline Traffic Volumes — Southbound

1-25 Mainline Section Total Medium Heavy
Peak Autos Trucks Trucks
From To Hour

South Academy SH 16 1735 1522 66 147
Circle Drive South Academy 2266 1983 102 181
US 24 Bypass Circle Drive 3081 2724 114 243
Nevada Avenue US 24 Bypass 4042 3686 113 243
Cimarron Street Nevada Avenue 4148 3791 124 232
Bijou Street Cimarron Street 3659 3322 143 194
Uintah Street Bijou Street 3447 3140 141 165
Fontanero Street Uintah Street 3293 3007 135 151
Fillmore Street Fontanero Street 3287 3001 135 151
Garden of the Gods Road Fillmore Street 2857 2657 97 103
Rockrimmon Drive Garden of the Gods Road 2291 2071 108 112
North Nevada Avenue Rockrimmon Drive 3654 3303 172 179
Woodmen Road North Nevada Avenue 3654 3358 146 150
North Academy Woodmen Road 3625 3313 134 178
Briargate North Academy 2935 2595 158 182
Interquest Briargate 2017 2564 158 195
Northgate North Powers 2722 2393 147 182
Baptist Road Northgate 2863 2505 155 203
SH 105 Monument Baptist Road 2716 2355 147 215
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1.0  Summary

This report describes the results of a study that was conducted to determine the accuracy of the
STAMINA v2.0 traffic noise model along Interstate 25 (I-25) though Colorado Springs, Colorado. The
study was conducted as part of the I-25 Corridor Environmental Assessment (EA).

Noise levels were measured at 75 locations along the Corridor. Traffic volumes, traffic speeds, and
meteorological conditions were also monitored. Using the traffic conditions measured on-site, and
accurate topographical data to model the physical aspects of each location, STAMINA was used to
predict noise levels at each measurement location. The measured and predicted noise levels were then
compared.

STAMINA v2.0 predicted noise levels between 5 dB(A) below and 8 dB(A) above measured levels.
Averaging the results from all 75 measurements, STAMINA predicted 1 dB(A) above measured levels.
STAMINA predicted within +3 dB(A), a common measure of accuracy, at 55 of the 75 measurement
locations (73%).

Overall, this study concludes that STAMINA v2.0 provides reasonably accurate and expected results for
highway noise level predictions along the 1-25 Colorado Springs Corridor.

1-25 Through Colorado Springs — Noise Model Validation Report page 1



Hankard Environmental Report 4-9-2 March 2002

2.0 Introduction

This report describes the results of a study that was conducted to validate the accuracy of the STAMINA
v2.0 traffic noise model along Interstate 25 (I-25) though Colorado Springs, Colorado. The study was
conducted as part of the I-25 Corridor Environmental Assessment (EA).

Noise levels were measured at 75 locations along the Corridor (Figure 1 shows the study area). Traffic
volumes, traffic speeds, and meteorological conditions were also monitored. Using the traffic conditions
measured on-site, and accurate topographical data to model the physical aspects of each location,
STAMINA was used to predict noise levels at each measurement location. The measured and predicted
noise levels were then compared.

This report is organized as follows. Section 3 describes the noise level measurements. Section 4
describes the modeling procedures. Section 5 describes the results of comparisons of measured and
predicted noise levels. Technical details relating to the noise measurements are provided in Appendix A.

s HWY 105

FIGURE 1: PROJECT AREA
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3.0 Noise Level Measurements

This section describes the noise level measurements that were conducted. This includes a description of
the noise level measurement procedures and results, and a general description of the measurement
locations. This is followed by a more detailed discussion of each measurement site.

Referring to Figure 2, noise level measurements were taken at 20 “sites”, e.g. the Pulpit Rock
neighborhood, the area around the Bijou Street interchange, etc. Measurements were taken at anywhere
from two to 17 locations at each site, for a total of 75 measurements. Forty-four of the measurements
were taken between May and June 2001. The others were conducted as part of previous CDOT projects
located in the Corridor. During each measurement, traffic volumes (including truck percentages) and
traffic speeds were recorded for each direction of I-25 as well as any significant nearby side-roads.
Meteorological conditions were recorded as well. Noise levels at each location were recorded for
approximately one hour (some cases 30 minutes), using ANSI Type 1 sound level meters (SLM). Each
SLM was field calibrated prior to each measurement and re-checked after each measurement. The
microphones were all located 5 feet above ground level. Meteorological conditions were measured using
an automated system mounted 10 feet above the ground. Traffic speeds were recorded using a radar gun.

Table 1 lists the measured noise levels along with other relevant information for each site. Additional
technical details regarding these measurements including specific measurement locations, traffic data and
meteorological data can be found in Appendix A.

TABLE 1
MEASURED NOISE LEVELS
Site Measurement Date Time Noise Level DEg;‘;i;’
() (—) (—) () (Leq - dB(4)) (feet)
i 13:30 to 13:45 ©® it
Pulpit Rock M2 5/30/01 14;15 to 14230: 58 700
M3 14:45 to 15:15 >6 200
M4 63 550
Ml 61 550
M2 55 1000
Baptist Road M3 6/5/01 10:00 to 11:00 53 1700
M4 53 1600
M5 53 1500
Ml 69 200
M2 64 430
Garden of the Gods M3 6/5/01 13:45 to 14:45 65 400
M4 58 570
M5 58 200
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TABLE 1
MEASURED NOISE LEVELS (CONTINUED)

Ml 65 300

M2 65 630

Circle Area M3 6/6/01 09:45 to 10:45 64 450
M4 55 850

M5 52 670

Ml 55 660

M2 62 730

Circle-Lake M3 6/6/01 12:30 to 13:30 71 950
M4 59 1000

M5 54 700

M1 ® 54 600

M2 @ 58 700
Old North End! M3 6/12/01 ey [ s 1500
M4 49 1100
M5 54 1000

M1 @ 58 640

M2 58 700

Old North End2 M3 6/12/01 12:15 to 13:15 57 770
M4 O 54 1050
M5 56 1300

Ml 65 230

M2 59 350

Stratmoor Valley1 M3 6/14/01 10:00 to 11:00 56 530
M4 55 650

M5 56 760

Ml 65 250

M2 59 360

Stratmoor Valley2 M3 6/14/01 11:15to 12:15 57 200
M4 58 350

M5 61 330

Bijou M1 8/1/00 11:00 to 11:30 72 80

M2 61 220

Mil 71 70

Nevada-Tejon M2 8/31/98 10:30 to 11:00 66 100
M3 64 220
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TABLE 1
MEASURED NOISE LEVELS (CONTINUED)

M1 11:37 to 12:37 66 210
M2 64 240
M3 65 290
12:57 to 13:57
Woodmen M4 1/24/01 © 68 150
M5 58 270
M6 62 400
M7 14:10to 14:40 | 61 500
M8 61 600
Ml-1 1/18/98 14:30t0 16:50 | 64 280
M2-1 66 240
1/19/98 10:32 to 12:06
M2-2 58 420
M4-1 64 240
1/20/98 15:24 to 16:45
M4-2 63 340
M5-1 4 2
Mi 2 8:50 to 10:40 §6 6(5)8
M6_1 1/21/98 65 470
. ) j 1351 to 1610
Mesa Springs M6-2 60 720
M7-1 2
M; 2 9:02 to 10:42 g; 428
M8_1 1/22/98 62 420
- 13:26 to 15:30
M38-2 57 840
MO9-1 63 420
Vo 13:24 to 14:34 - 200
Ml()_ 1 1/23/98 64 300
- 9:15 to 10:15
M10-2 64 300
M3-1 62 240
Park Pavilion® 1/19/98 11:15 to 12:15
M3-1 58 340

(1) Measurements conducted in Monument Valley Park
(2) The measurements taken prior to the construction of the Bijou to Fillmore noise wall on the west side of I-25
(3) The measurements taken prior to the construction of the Park Pavilion noise wall on the east side of I-25
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The following paragraphs describe the measurement locations. Refer to Appendix A for detailed plans of
the measurement sites.

Pulpit Rock — This site is located on the northern end of Colorado Springs near Pulpit Rock Drive, on the
east side of [-25. The neighborhood is elevated 25 to 30 feet above 1-25. A row of houses partially
blocked the view of I-25 to the north for M1 — M3, and completely blocked the view of [-25 from M4.
Wind direction was observed to have significant effect on the perceived direction of the noise source and
level. Average wind speed and temperature were 8 mph and 69°F, respectively.

Baptist Road — This site is located just south of Baptist Road on the east side of [-25. There is a grass
field located between the measurement locations and I-25. This area is somewhat rural in that there are
many open fields. This area is relatively flat with some gradual elevation increases to the east. Just south
of the neighborhood is a winding berm that was modeled as a barrier; and is roughly 5 feet above the
surrounding area. This is a textbook case of simple hemispherical propagation in which the model is
expected to have good accuracy. Noise measurements were taken at distances and locations
representative of the nearest residences. Average wind speed, temperature and relative humidity were 13
mph, 51°F, and 90%, respectively.

Garden of the Gods— This site is located between Garden of the Gods Road and Fillmore Street.
Measurements were taken on both the east (M1-M3) and west side (M4-M5) of [-25. M1 was taken near
the Foxfire West Apartments, M2 was taken near the Salem Church, M3 was taken on the corner of
Dunston and Chestnut, M4 and M5 were taken in the Holliday Village Trailer Park near the pool and
residence close to 1-25, respectively. The elevations of M1 — M3 were about 25 feet above [-25. M1 was
located nearest to I-25, while M2 and M3 were behind one row of houses. Locations M4 and M5 were
below I-25 and had some shielding of noise from the existing businesses and fence. Average wind speed
and temperature were 11 mph and 74°F respectively.

Circle Area — This site is located between US 24 Bypass and Circle-Lake (off Cheyenne Rd.) on the west
side of [-25. M1 was located near the Southgate Church. M2 and M3 were located on the west side of
Cheyenne Rd. M4 was located along Aspen Road, one block to the west of Cheyenne Rd. M5 was
located along Sheridan Rd., two blocks to the west of Cheyenne Rd. This site is a dense neighborhood
with the first row of houses set back 550 feet from [-25 with businesses in-between. A 3 dB shielding
factor was applied to M4 since it was behind one row of homes and 5 dB of shielding was used for M5
five since it was behind two rows of homes. Average wind speed and temperature were 4 mph and 72°F,
respectively.

Circle Lake — This site is located to the West of US85 and is between Circle-Lake and B St. This site is
distant and elevated from [-25 with the nearest homes at a distance of 700 feet horizontal and roughly 60
feet above [-25. M1 — M3 were located along Kearney Avenue. M1 was located in some open space
between a few homes. M2 was located in the front yard of a residence and had a direct line of sight to I-
25. M3 was located near a water tower behind on row of homes. M4 was located down Chamberlin
Place and M5 was located along Westmark Avenue. M3 data was corrupted due to a loud car stereo
nearby and was eliminated from the analysis. All sites except M3 provided a decent line-of-sight to [-25.
The primary barrier for these sites was the hill leading up to the sites, which was modeled. Average wind
speed and temperature were 11 mph and 88°F, respectively.

North End 1- This site is located between Uintah and Fillmore Streets on the east side of I-25. In
general, this neighborhood is located above I-25. Monument Creek is located between 1-25 and this site,
forming a valley. M1 was located down in Monument Valley Park near the walking path, with M2
located above M1 adjacent to Culebra Avenue. Both M1 and M2 are in the same line as West Caramillo
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Street. M3 was located next to Culebra Avenue near Fontanero Street, with M4 located below it in the
Park. M5 was located at the intersection of Wood Terrace Drive and Culebra Avenue. All sites provided
a direct line of sight to [-25. Average wind speed and temperature were <1 mph and 84°F, respectively.

North End 2 — This site is located near the intersection of Culebra Avenue and Del Norte Street. The
measurements were located in a straight line starting at the walking path in the Park and ending at Culebra
Place. M1 was located next to the walking path. M2 was partially up the slope to the east of the path.

M3 was on top the slope near Culebra Avenue. M4 was located about 70 feet down Del Norte Street, and
MS5 was at the intersection of Del Norte Street and Culebra Place. The intent of this measurement was to
try and determine how [-25 traffic noise propagates through the Park to the neighborhood. The measured
data shows that the noise level drops and then actually increases at the farthest distance from 1-25. This is
due to noise in the neighborhood from sources other than 1-25, which were adding to the noise generated
by [-25. Average wind speed and temperature were 1 mph and 95°F, respectively.

Stratmoor Valley 1 — This site is located towards the southern end of Colorado Springs, just to the north
of the South Academy Blvd and I-25 Interchange. Measurements were taken on the east side of I-25
along Glenwood Drive. M1 was nearest to [-25 and was in-line with the homes along Cambridge
Avenue. M2 was in-line with Cambridge Avenue. M3 and M4 were on opposite sides of Livingston
Avenue and M5 was at the intersection of Hartford Avenue and Glenwood Drive. There was a significant
berm in-between the measurement locations and I-25 that blocked line-of-sight. Average wind speed and
temperature were 3 mph and 84°F, respectively.

Stratmoor Valley 2 — This is the same site as Stratmoor Valley 1, except that three of the measurement
locations were moved. M1 and M2 remained in the same location. M3 and M4 were located further
south. Average wind speed and temperature were 3 mph and 84°F, respectively.

Bijou — This site is located at the [-25 Bijou Street interchange. M1 is located adjacent to the 1-25
southbound on-ramp. M2 is located behind the noise at the east end of Platte Avenue.

Nevada—Tejon — This site is located at the I-25 and Nevada-Tejon interchange. M1 is located adjacent to
the southbound I-25 at the end of Arvada Avenue. M2 is located along Arvada between Nevada and
Tejon. M3 is located along Nevada Avenue, north of [-25 adjacent to the City Park.

Woodman — This site is located on the west side of I-25, north of Woodmen Road, in the Pine Creek
Estates neighborhood. There were eight measurements taken in this area, with six located primarily off
Gillen Road and two located on USAF property to the north. M1 — M3 were considered to be the front
row locations closest to I-25. M4 and M5 were located on USAF property. M6 — M8 were located in a
line along Gillen Road further away from I-25 than M1 — M3. There is a significant berm to the North of
M3 that breaks line-of-sight to this portion of I-25. Average wind speed and temperature were 3 mph and
33°F, respectively.

Mesa Springs — This one site includes a total of nine separate sites. Measurements were conducted in
January 1998, prior to the installation of the Bijou to Fillmore noise wall or other I-25 alignment changes.
A description of each site is as follows.

Site 1 is located at the east end of Monument Street. Receptor 1 is in an open field on the south side of
Monument Street at the end of the cul-de-sac, and represents residences located directly behind the wall.
This site is directly opposite the location of the Monument Valley Park noise wall. Receptor 1 is 300 feet
from and relatively level in elevation with the center of I-25. With the exception of a house to the south,
the view to the highway is unobstructed in all directions.
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Site 2 is located at the east end of Nichols Court. Receptor 1 is in front of the house on the north side of
Nichols Court at the end of the cul-de-sac, and is representative of residences located directly behind the
wall. Receptor 2 is in the backyard of a residence on the north side of Nichols Court, three residences
west of the wall. It is representative of residences three rows back from the wall. Receptor 1 is 240 feet
from and relatively level in elevation with the center of [-25. The view of [-25 is unobstructed in all
directions. Receptor 2 is 420 feet from the center of [-25, and approximately 10 feet above the highway.
The view of the highway is obstructed by residences in all directions.

Site 4 is located at the east end of Yampa Street. Receptor 1 is in an open area at the end of the cul-de-
sac, and is representative of the residences directly behind the wall. Receptor 2 is in the side-yard of the
residence on the southeast corner of Yampa Street and Raymond Place. It is representative of residences
three rows of houses back from the wall. Receptor 1 is 240 feet from and relatively level with the center
of [-25. The view of I-25 is unobstructed in all directions. Receptor 2 is 420 feet from the center of [-25,
and approximately 10 feet above the highway. The view of the highway is obstructed by residences in all
directions.

Site 5 is located at the east end of San Rafael Street. Receptor 1 is in front of the last residence on the
south side of the cul-de-sac, and is representative of the residences directly behind the wall. Receptor 2 is
in the front yard of the residence located approximately 175 feet west of Walnut Street. It is
representative of residences five rows of houses back from the wall. Receptor 1 is 250 feet from 1-25. To
the north I-25 is higher than Receptor 1 as it comes down from the Uintah Street overpass. The view of I-
25 is partially blocked to the south by a residence. Receptor 2 is 620 feet from the center of [-25, and
approximately 20 feet above the highway. The view of the highway is obstructed by residences in all
directions except straight down San Rafael Street.

Site 6 is located at the intersection of San Miguel Street and Walnut Street. Receptor 1 is in front of the
residence on the northwest corner of this intersection. Receptor 2 is in the front yard of the residence four
houses west of Receptor 1. Receptor 1 is 475 feet from and approximately 10 feet above [-25. The view
of [-25 is unobstructed in all directions, and the berm which was built as part of the noise wall project
almost breaks line of sight to the highway. Receptor 2 is 725 feet from the center of [-25, and
approximately 20 feet above the highway. The view of the highway is obstructed by residences in all
directions except straight down San Miguel Street.

Site 7 is located at the intersection of Caramillo Street and Cooper Avenue. Receptor 1 is in the side yard
of the residence on the southeast corner of this intersection, and is representative of residences directly
behind the wall. Receptor 2 is in the side yard of the residence on the southwest corner of this
intersection, and is representative of residences one row back from the wall. Receptor 1 is 260 feet from,
and level with, [-25. The view of I-25 is unobstructed in all directions. Receptor 2 is 480 feet from the
center of [-25, and approximately 10 feet above the highway. The view of the highway is obstructed by
residences to the south.

Site 8 is located near the Fontanero interchange. Receptor 1 is in an open field, 130 feet west of the
southbound on-ramp from Fontanero Street, and 420 feet from [-25. It is representative of residences
directly behind the wall. Receptor 2 is in the side yard of a residence on the west side of Chestnut
Avenue, approximately 840 feet from [-25. It is representative of residences many rows back from the
wall, and significantly elevated above the base of the wall. 1-25 is elevated above Receptor 1, particularly
to the north as it passes over Fontanero Street. The view of [-25 from Receptor 1 is unobstructed.
Receptor 2 is elevated approximately 30 feet above 1-25, and the view of the highway is blocked by
residences in most directions.
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Site 9 is located on Cooper Avenue between Washington and Jefferson Streets. Receptor 1 is in the front
yard of the residence on the southwest corner of Cooper and Jefferson, and representative of residences
directly behind the wall. Receptor 2 is in an open field in front of the southbound off-ramp onto
Fontanero Street (via Cooper Avenue). Receptor 1 is 415 feet from and level with I-25. The view of [-25
is unobstructed in all directions except to the north where a pile of dirt created as part of the noise wall
project breaks line of sight. Receptor 2 is 400 feet from the center of [-25, and also level with the
highway. The view of the highway is unobstructed in all directions.

Site 10 is located at the north end of the noise wall on Green Ridge Drive. Receptor 1 is in the front yard
of the residence on the north side of Green Ridge Drive where the road turns west. Receptor 2 is in the
front yard of the residence on the northwest corner of the intersection of Green Ridge Drive and Cooper
Avenue. Both of these receptors are representative of residences located directly behind the wall. The
reference location is approximately 50 feet north of the end of the wall. Receptor 1 is 290 feet from and
approximately 10 feet above [-25. The view of [-25 is obstructed to the north by area topography.
Receptor 2 is 310 feet from the center of [-25, and level with the highway. The view of the highway is
unobstructed in all directions

Park Pavilion — This site is located in Monument Valley Park on the east side of [-25. M1 is to the west
of the tennis courts and sidewalk, and M2 is just south of the tennis courts. Both of these receptor
locations are representative of the active use areas within the park. M1 and M2 are 240 feet and 340 feet
from the center of I-25, respectively. Both locations are about 5 feet below the level of 1-25, and line of
sight to the highway is just broken by the railroad tracks. Measurements for these sites were done in
January 1998, prior to the installation of the Bijou to Fillmore noise wall or other I-25 alignment changes.
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4.0 Noise Modeling Procedures

The purpose of validating the STAMINA model is to ensure that it is accurately predicting noise levels
for a particular site. Accuracy is dependent on the capabilities of the model, the complexity of the site,
and the accuracy of the input data used. STAMINA is generally expected to predict noise levels within
13 dB(A). The complexities of the measurement sites on this project range from simple to complex.
Accurate input data was used on this project, including electronic topographic maps with two-foot
elevation contours, and traffic volumes and speeds measured on site.

The process of validating the model consists of the following steps:

» Measuring noise levels, and concurrent traffic conditions
» Constructing a model of the site
» Comparing the predicted and measured results

The following sections provide an overview of the STAMINA model, and describe how each of the
model validation steps was conducted on this project.

4.1 Overview of STAMINA

STAMINA is an acronym for “Standard Method in Noise Analysis”. It is a software program that
implements the equations and algorithms contained in FHWA’s “Highway Traffic noise Prediction
Model” (FHWA-RD-77-108, December 1978). STAMINA v2.0 was released in April 1982. STAMINA
calculates the hourly, A-weighted L, at a receptor location when provided the following data:

The noise emission level of automobiles, medium, and heavy trucks

The volume and speed of each of these vehicle types on each roadway of interest

The relative location and elevation of all roadways and receptors

The relative location and elevation of terrain features (i.e. natural and man-made barriers)
The type of terrain between each receptor and each roadway.

YVVVVYY

STAMINA has built-in noise emission factors, which are based on a four-state study conducted as part of
the development of the model. CDOT developed its own emission factors in 1993, and these were used in
this study. These emission levels are adjusted to account for distance using line source equations. The
model propagates sound at a decay rate of between 3 and 4.5 dB per doubling of distance (dB/dd),
depending on the user selected alpha factor. An alpha factor of 0, which results in a propagation decay
rate of 3 dB/dd, represents hard ground such as pavement and water, as well as the case where either the
source or the receptor is significantly elevated above the ground. An alpha factor of 0.5, which results in
a propagation decay rate of 4.5 dB/dd, represents acoustically soft terrain (vegetated ground with both
source and receiver located close to the ground). The emission factors are also adjusted to account for
traffic volume, mix, and speed. STAMINA uses Fresnel diffraction for barriers, and user input correction
factors to account for rows of houses. The user is required to input the locations and elevations of these
entities.
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4.2 Noise Modeling Procedures

This section describes the input data and procedures used to predict noise levels on this project. The main
factors that affect the predicted noise levels are traffic volume, a receptor’s distance from the roadway,
the presence of any barriers between the roadway and the receptor, and ground type. The following
paragraphs describe, in general, the input data used in the modeling. See Appendix A for more specific
information.

Location of Roadways
The locations and elevation of all roadways the roadways were determined using Colorado Springs FIMS
mapping with 2-foot elevation contours.

Location of Noise Measurements
The locations of the measurements were noted in the field and transferred to the CAD mapping.

Location of Terrain Features

Based on field observations, all existing terrain features such as embankments and structures that blocked
line of sight from the receptor to the highway were modeled as barriers. Building rows were modeled
using shielding factors (3 dB for one row, 5 dB for 2 rows). Table 2 shows the shielding factors used in
the predictions.

Terrain Type
Based on field observations, the terrain type was modeled in STAMINA using the aforementioned alpha

factors. Table 2 shows the alpha factor used for each prediction. For “open air” situations where the
noise receptor is at a different elevation than the roadway, such that the noise from the roadway is not
affected by the ground type, a 0.0 alpha factor was used. Additionally, a 0.0 alpha factor was used for
any hard surfaces such as a paved parking lot or large area of water (lake, pond, etc). For most other
situations, an alpha factor of 0.5 was used, which corresponds to grassy ground types such as a lawn or
grassy field.

Traffic Volumes and Speeds

Traffic volumes on I-25 were monitored using a video camera, which was synchronized to the
measurement times. The traffic videotapes were then reviewed and the number of automobiles, medium
trucks, and heavy trucks traveling in each direction on I-25 (and any other significant roads) were
tabulated. Traffic speeds were monitored periodically during the measurements using a radar gun.

Emission Factors

The Colorado-specific Reference Energy Mean Emission Levels were used for all vehicle types in all of
the predictions. These emission levels were developed by CDOT, and are published in the document
entitled Reference Energy Mean Emission Levels Used in STAMINA 2.0 for Highway Noise Prediction in
the State of Colorado, CDOT, and February 1995.
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TABLE 2
ALPHA AND SHIELDING FACTORS USED IN STAMINA MODELING

Site M# Alpha Shielding |Barriers (other than building rows)
M1 0.5 0 NB I-25 EOP (Edge of Pavement)
Pulpit Rock M2 0.5 1.5 NB I-25 EOP
M3 - M4 0.5 3 NB I-25 EOP
Baptist Road M1 - M5 0.5 0 natural berm to south
M1 0 0 none
Garden of the M2 - M3 0.5 3 natural berm to east
Gods M4 0.5 5 fence
M5 0 0 fence
Circle Area M1 - M3 0.5 0 none
M4 - M5 0.5 5 none
M1 - M2 0.5 0 natural berm to east
Circle-Lake M3 0.5 3 natural berm to east
M4 - M5 0.5 0 natural berm to east
0ld North Endl M1 - M4 0.5 0 J.ersey between I-25 lanes
M5 0.5 3 jersey between I-25 lanes
Old North End? M1 - M4 0.5 0 J:ersey between I-25 lanes
M5 0.5 3 jersey between I-25 lanes
M1 0.5 0 terrain line
Stratmoor Valley1 M2 0.5 1.5 terrain line
M3 - M5 0.5 2.5 terrain line
Ml 0.5 0 terrain line
Stratmoor Valley2 M2 0.5 1.5 terra%n l%ne
M3 - M4 0.5 0 terrain line
M5 0.5 3 terrain line
. Ml 0 0 jersey between [-25 lanes
Bijou . o
M2 0.5 0 noise wall and building
Nevada-Tejon Ml - M2 0 0 SB EOP, jerse-:y barrier, e.md buildings
M3 0.5 0 NB EOP and jersey barrier
Woodmen M1 - M8 0.5 0 natural berm to north
Mesa Springs |M1-1 - M10-2 0.5 0 houses modeled as barriers
Park Pavilion | M3-1-M3-2 0.5 0 houses modeled as barriers
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5.0 Noise Model Validation Results

Table 3 summarizes the results by showing the average measured noise level, predicted noise level, and
the differences between these levels on a per site basis. Additionally, the average distance from I-25 to
the respective site is provided.

TABLE 3
MEASURED AND PREDICTED NOISE LEVELS
(Leg dB(A))
Distance Number of STAMINA
Site To I-25 Measurement | Measured | STAMINA Minus
(feet) Locations Measured
Pulpit Rock 638 4 60 62 2
Baptist Road 1,270 5 55 57 2
Garden of the Gods 360 5 63 61 -2
Circle Area 580 5 60 60 0
Circle-Lake 808 4 57 58 1
Old North End1 980 5 53 57 4
Old North End2 892 5 56 57 1
Stratmoor 1 504 5 58 60 2
Stratmoor 2 298 5 60 64 4
Bijou 150 2 66 65 -1
Nevada-Tejon 130 3 67 67 0
Woodmen 333 8 63 63 0
Mesa Springs 411 17 62 63 1
Park Pavilion 290 2 60 66 6

On average, STAMINA v2.0 predicted noise levels within 1 dB(A) of the measured levels. Reviewing
the results per each individual measurement location, it was found that 55 of the 75 locations were
predicted within £3 dB(A), which corresponds to an accuracy of 73%. The range of error was found to be
from 5 dB(A) below and 8 dB(A) above the measurement levels, which occurred within the Garden of the
Gods site (M2) and Stratmoor 2 site (M3), respectively. The error at the Garden of the Gods site was
most likely due to a combination of factors including side road traffic that was not accounted for within
the noise model, and the inclusion of a 3 dB(A) shielding factor from I-25 which may be excessive as the
terrain barrier between 1-25 and the front row of homes already accounts for some of this reduction. The
error at the Stratmoor 2 site was most likely due to the unique terrain at the site, which included various
sized berms and a billboard in which a slight shift in either the measurement location or terrain line could
result in this size of error due to its relatively close location to I-25.
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Appendix A

Measurement Details
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The following provides measurement details for each site including weather conditions, monitored traffic
volumes and speeds, and locations.

WEATHER

Table A1l provides the measured weather data for each noise measurement period measurement as
available.

TABLE Al
MEASURED WEATHER DATA DURING NOISE MEASUREMENTS

Average Average
Site Date Time Temperature| .. g Wind
'Wind Speed| .. .
Direction
(—) (—) (—) (°F) (mph) ()
13:30 to 13:45,
Pulpit Rock| 5/30/01 | 14:15 to 14:30, 69 8 n/a
14:45 to 15:15
Baptist | 6,501 | 10:00 t0 11:00 51 13 0
Road
Garden of ) )
the Gods 6/5/01 | 13:45to 14:45 74 11 358
Circle Area| 6/6/01 | 09:45 to 10:45 72 4 359
Circle-Lake| 6/6/01 | 12:30 to 13:30 88 11 0
Old North 09:30 to 09:45,
Endl 6/12/01 10:00 to 10:45 84 ! 3
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TABLE A1 (CONTINUED)

Old North
End2

6/12/01

12:15 to 13:15 95 1 0

Stratmoor
Valley1

6/14/01

10:00 to 11:00 84 3 2

Stratmoor
Valley2

6/14/01

11:15t0 12:15 84 3 2

Bijou

Nevada-
Tejon

Woodmen

Mesa
Springs

Park
Pavilion

See Individual Technical Noise Reports
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TRAFFIC

Table A2 provides the hourly measured traffic volumes and speeds during each noise measurement

period. Some measurement periods were shorter or longer in duration than one-hour. For these locations,
the representative hourly traffic volumes are provided. Hourly traffic volumes are used in both

STAMINA and TNM.
TABLE A2
MEASURED TRAFFIC VOLUMES AND SPEEDS DURING NOISE MEASUREMENTS
Measurement| Veh | 125 NB 125 SB Speed (mph)
Pulpit Rock cars | 3634 3870 60
all med | 127 110 60
hvy | 184 189 60
Measurement| Veh | 125 NB 125 SB Speed (mph)
Baptist Road cars | 1593 1964 75
all med| 105 101 75
hvy | 147 140 75
Speed
Measurement| Veh | 125 NB 125 SB Chestnut (mph)
GoG cars | 3040 2560 372 60
all med | 170 88 4 60
hvy | 119 196 0 60
Speed
Measurement| Veh | 125 NB 125 SB Cheyenne (mph)
Circle Area cars | 1580 1624 180 55
all med | 54 112 36 55
hvy | 212 248 20 55
Speed
Measurement| Veh | 125 NB 125 SB HWY 85-87 (mph)
Circle-Lake cars | 1440 1380 882 65
all med| 58 118 6 65
hvy | 208 180 0 65
Measurement| Veh | 125 NB 125 SB Speed (mph)
Old North cars | 2704 2893 55
End 1 all med| 80 145 55
hvy | 179 211 55

1-25 Through Colorado Springs — Noise Model Validation Report
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TABLE A2 (CONTINUED)

Measurement| Veh | 125 NB 125 SB Speed (mph)
Old North cars | 3090 2780 55
End 2 all med | 122 119 55
hvy | 186 201 55
Measurement| Veh | 125 NB 125 SB Speed (mph)
Stratmoor cars | 1485 1500 65
Valley 1 all med| 84 70 65
hvy | 161 230 65
Measurement| Veh | 125 NB 125 SB Speed (mph)
Stratmoor cars | 1752 1442 65
Valley 2 all med| 74 85 65
hvy | 171 180 65
Measurement| Veh | 125 NB 125 SB Speed (mph)
Bijou cars | 1646 2932 55
all med | 102 74 55
hvy | 160 158 55
ramp
125 SB - | 125 SB - | mainline to | Arvada
NPL to | SBon to | Arvada on- |on-ramp to Speed
Measurement| Veh | 125 NB| SB off SPL ramp SB off 24 | Arvada | (mph)
Nevada cars | 2540 2164 1652 512 914 402 55
Tejon all med | 144 108 92 16 24 8 55
hvy | 158 156 126 30 36 6 55
Measurement| Veh | 125 NB 125 SB Speed (mph)
cars | 2226 2124 60
Woodmen MI -2 med| 107 79 60
hvy | 158 170 60
cars | 2168 2250 60
M3 -5 med| 94 87 60
hvy | 129 179 60
cars | 2486 2786 60
M6 - 8 med| 98 114 60
hvy | 108 152 60
1-25 Through Colorado Springs — Noise Model Validation Report page A5
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TABLE A2 (CONTINUED)

Measurement| Veh | 125 NB 125 SB Speed (mph)
cars | 2604 2114 55
Mesa M1 med| 30 25 55
Springs hvy | 30 52 55
cars | 2329 2433 55
M2 med| 73 79 55
hvy | 174 216 55
cars | 3644 3480 55
M4 med 71 65 55
hvy | 120 145 55
M5 cars | 2275 2473 55
med| 80 112 55
hvy | 171 179 55
M6 cars | 2709 3129 55
med| 91 88 55
hvy | 151 173 55
M7 cars | 2284 2571 55
med| 85 95 55
hvy | 186 168 55
M8 cars | 2990 2842 55
med| 114 105 55
hvy | 157 164 55
M9 cars | 3048 2914 55
med| 100 109 55
hvy | 133 152 55
M10 cars | 2396 2528 55
med| 89 107 55
hvy | 164 169 55

1-25 Through Colorado Springs — Noise Model Validation Report
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TABLE A2 (CONTINUED)

Measurement| Veh | 125 NB 125 SB Speed (mph)
Park cars | 2632 2818 55
Pavilion all med | 101 111 55
hvy | 174 188 55

1-25 Through Colorado Springs — Noise Model Validation Report

page A7



Hankard Environmental Report 4-9-2 March 2002

MEASUREMENT LOCATIONS

Figures Al through A7 provide the locations of each particular measurement location for each site. Only
locations which were measured specifically for the I-25 EA are included here. Figures for other
measurement locations can be found in their respective noise technical report.
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FIGURE A1: PULPIT ROCK NOISE MEASUREMENT LOCATIONS
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FIGURE A2: BAPTIST ROAD NOISE MEASUREMENT LOCATIONS
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FIGURE A3: GARDEN OF THE GODS NOISE MEASUREMENT LOCATIONS
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FIGURE A7: STRATMOOR VALLEY (1 &2) NOISE MEASUREMENT LOCATIONS
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TION & CULTURAL SERVICES

CITY OF COLORADO SPRINGS

January 7, 2002

Doug Eberhart
Senier Transportation Pianner
‘ Wilson and Company
455 E. Pikes Peak Avenue, Suite 200
Colorado Springs, CO 80303

Dear Deug,

: Thank you for the opportunity over the past several months to review and provide comment on

‘ the proposed noise mitigation measures for Monument Valley Park. As you are aware, we took
your findings through a two-step process; an internal review by Parks, Recreation and Cultural
Services staff members and a public review by the Parks and Recreation Advisory Board. We
are pleased that there was close consensus between both staff and our citizen advisory board
on the key issues. The Parks Board, as reflectad in their fermal voie on December 12, 2002,
wishes to reserve the option to amend their recommendations once the draft Environmental
Assessment is available for review. | believe their concerns revolve primarily around any

significant findings that may come out of the historic resources inventory that was conducted on
Monument Valley Park.

Attached for your file are the following documents:

Copy of the November 14, 2002 Parks Board agenda packet
Copy of the November 14, 2002 Parks Board meeting minutes
Copy of the December 12, 2002 Parks Board agenda packet
Copy of the December 12, 2002 Parks Board meeting minutes

. o 9

For space reasons, we have included only those portions of the agenda and minutes that
pertain to this issue,

In terms of official positions of staff and the Parks Board, the minutes of the December 12%
meeting contain a copy of the staff recommendation and the official Parks Board motion. | frust
those two items will meet your needs for the documentation ¥OU néed to prepare.

P

o ¢ (i1 ~ f L Igean 3% ol Ve [ b e by e 2z by e oy
fyou have any additional questicns of the nzed for addiinnat infermation, glease do net
e by ke } . ALY

nesitate ' call me {385-6501).

poe)
o

Paul D. Butcher
Director
Parks, Recreation and Cultural Services

Attachments

1407 Recreation Way » TEL 719-385-5940 FAX 719-575-6934
Colorado Springs, Colorado 80905-1075



AGENDA

Parks and Recreation Advisory Board
December 12, 2002 7:30 a.m.
1401 Recreation Way

CITIZEN DISCUSSION
Time for any individual to bring before the Parks and Recreaticn Acvisery Board any matter of
interest they wish to discuss that is not on the agenda.

APPROVAL CF MINUTES
Minutes from Movember 14, 2G02 meeting

PRESENTATION

1. Service Awards
- Mike {Dennis} Guerin {15 Years) 1im Pluemer, Skifled Maintenance Supervisor
- Mike Stone {15) Tim Pluemer, Skited Maintenance Supervisor
~  Andrew Marris (5) Gene Smith, Visitor Services Supervisor

2. Cemetery Year-End Repaort Wil DeBoer, Manager, Cemetery

3. Golf Year-End Repaort Dal Lockwood, Manager, Golf

4. Beidleman Environmental Center Transition Matt Mavberry, Manager, Cultural Servicas

Update
5. Design and Development Construction Updats Frad Mais, Manager. Design and Davelopment

CONTIMUING BUSINESS

0. Update on County Courthouse Expansion Stsve Tuck, Senicr Planner, City Pianrirg
7. Alr Force Mernarial Frec Mais, Mansgar. Design and Deveiopren
9. Naoise Wall Options Along I-25 and Peut Buicner, Direcier, PRICS
Manument Valley Park
4. Garden of the Gods Restaration Kurt Schrseder. Manager, Parks Mzinmeaanas,
Senort Undate Trziig anc Gpsn Spacs
BEWY BUSINESS
18, Easement Request st Pike Park Tetry Putman, Manager, Perk Planning and TCPS

T Breax: 9:30 a.m. - Holiday Reception™*

T4D1 Recreation Way » TEL 719-305-5916  FAX 719-375-(03
Colaradn Springs, Cr.orado 80505-1075



COLCRADO SPRINGS PARKS AND RECREATION DEPARTMENT

PARKS AND RECREATION ADVISORY BCARD

Date: December 12, 2002
Itern Number: Continuing Business - jtem #8

ltem Name: Noise Wall Octicns Along 1-25 and Monurment Valley Park

BACKGROUND:

The Colerade Department of Transpertaticn (CDQT), as part of its federal review prccess for the
proposed expansion cf 1-25, must conduct noise studies and analysis along properties adjacent to
the interstate. In the late 1S€C's, a study of highway noise on Monument Valley Park concluded
that the large picnic pavilion lecatec in South Monument Valley Park (west of the swimming gcal)
was eligitie for noise mitigation. After reviewing numerous options, it was determined that a pre-
cast sound wall. iocated on the park's westside property boundary, was the moest acceptable
solttion. The tarrier was construcied and anacdotal comments from park users have teen tha!
the barrier has accomplished its intended purpose,

On November 14, 2002. CDCT and their consuitants presenied the Parks Ecard with noise
mitigation options for varicus segments of Mconument Valley Park. Parks Department siaff and a
representative from Cciaraco Springs Ultilities provided the Soard with comments on each of the
proposed options.

CURRENT STATUS:

CDCT is requesting a format positicn from the Parks Departmert and the Parks Beard that can be
incerporated inte their final repert on noise issues as relates ‘o Monument Vailey Park. Aithe
November 14" meeting Ms. Chesley Miller with the Friends of Monument Valley Park indicated
that her group is studying the options but have no formal recommendations at this fime. They are
in contact with a physics professer from the University of Colorado who is helping them with the
scund issues. Colorado Springs Utilities is strongly oppased to the clesing of Recreation Way, but
has ne position of the other issuss.

{N

TAFE RECOMMENDATION:
taii has 2

a reparsc (Sae attached) s final recommendations on the ooticns sresented by TOCT

P> 37
o
I s consultants. Staff would point out that CDCT is still finalizing its Historic Rescurcs Surey

7}

v

RN

‘or Merument Valley Park and that may ha zLts on the proposed noise mitigation
TEESUrsEs, Fending the culcoma of that f riec the dentwith CECT oy

i
Rl vy e NI PRPr
JE3e0 on cauon PétFats

ACTION NEZDED BY THE BOARD:
Motion to accept, reject, or otheraise madify the recommendations of the Parks and Recreation
siaff as they relate to neise mitigation measures proposed for Monument Vallev Park,

PARTIES NOTIFIED OF THIS MEETING:
Friends of Monument Valley Park

Lee Cock, Colorado Springs Utilities
Steve Watt, Wilson and Company

—



Parks, Recreation and Cultural Services
Colorado Springs Utilities
Final Recommendations
1-25 and Monument Valley Park
- Propesed Noise Mitigation Measures -

NOTE: These recommendaticns pertaining only to the draft Noise Mitigation
Plan for the above precject may not represent the entirety of the City's
official position.

Recommendations: (heading South to North aleng the park)

Area A" Sound Barrier
Proposed Design:  An earth berm from 5° to 25 high.
Location: In CDOT right-of-way between 1-25 zmd railroad.
Area of the Park Receiving Benefit: Southern part of the ballfield and the trails and
gardens south of the ballficld.
Position of Park Staff:  No objection to earth berm, but at this time the City has no funds
for landscape maintenance,

Area “B™ Visual Barrier

Pronosed Design:  Additional trees planted betwceen existing large cottonwood trees,

Location: In the park. along the west property line, just south of the existing sound

barrier.

Arca of the Park Receiving Benefit: This is a visual barrier only (in-fill with tower
growing trees blocking the view of highway), no
sound benefit.

Positton of Park Staff:  No objections.

Area “C” Sound Barrier

Proposed Desien: (Wall Options)
Option C.1: 10" high x 300" long sound barrier (cast side of Glen Avenuey.
Option C.2: 207 high x 470" long sound barrier (west side of Glen Avenuel.
Ootion C.3: 20 high X 5257 long sound barrier {east edge of CDOT ROW),

4

P

Lecation: Option CUF: Echween De'ncnstrnhun Garden and Glen Avenue.
Cptien C.20 Berween Tien Avenve and the sailroad ROW
Uption: C.3: Benwaen the fencs line betwesn the rn i it e
?*:_Uh‘va}’.

Arca of the Park Receiving Benefii: Demonstration Garden.
Zosition of Park Staff: Eliminate Opnon C.1 as it poses par\-uscr safety concems.
Option C.3 is preferable, Option C.2 is a consideration.
Comments by Wilson & Co.: €.2 will take away the illegal parking that is currently
oceuring in the railroad right-of-way, CDOT is not sure if wall
can be squeezed in but it is an option under study.




Area »D™ Sound Barrier
Proposed Design: {Wali Options)
Optien D.1: 20" high x 1,060 long sound barrier.
Option D.2: 20" high x 1,080° long sound barrier
Lecation: Option D1 Two segments (in “gore arca” and cast edge of CDOT ROW
between tlu raifroad and the hi Jm v}
Option D 2: Between Clen Avenue and the railroad.
Area of the Park Receiving Benefit: This wiil protect the ponds arca and trail south of
Utntah Street, )
Posttion of Purk Stafft  Either option js acceptabic but Ih‘-‘re is some coucern that D.2 is
closer to the park and mav have a* rowding” effect ta Glen
Avenue and the ponds.

Area “E™ Sound Barrier

Proposed Design: 21 high x 750° long sound barrier.

Location: Between Recreation Way and the railroad.

Area of the Park Receiving Benefit: This wall was proposed for the San Miguel
residental neighborhood and perhiaps may aiso
benelit the park.

Postzion of Park Siaffr  Check on Colorado College’s plan for accuisition. Stop noise
wall (north edge) shorn of Parks and R cereation building.

0

Area “F” Sound Barrier

Proposed Deston:  An carth berm 137 ] bigh x approximately 1,300 long,

Locauen: Replaces portion of Recreation W ay petween Parks and Recreation

teadquarters and Fleet Parking Lot
Area of the Park Receiving Benefit: Approximately 307 of tratl (west side of the raeky.
i of Park Stafft M JJOZ‘ concern with closing of Recreation Way and loss ot

parking lots, maintenance vards and Forestry Operation Center
Ng direct access fur vehicles te fuel vards without going on and

OIri-23,

fratiic and City Engincering/Fire would probabl Iy object to this

jong
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Parks and Racreation Advisory Board Meeting
Minutes. v, December 12, 2002
Page 12
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Noise Wall Ovtions Along I-25 and Manument Valley Park (item #8)

Paul Butcher, Director of Parks, Recreation and Cultural Services, said that this item was
presented to the Board as an information item at the Nov ember Board meeting, At that time,
CDROT’s consultant (Wilson and Contpany) presented various options on noise mitjgation
measures within Monument Valley Park and staff provided input as well, Included in the Board
packet are the minutes from the last Board meeting and the noise mitigation options that are
deseribed in detail and the final recommendation from the Parks Department and Colorado
Springs Utilities (CSU).

Referring o the Sound Barrier “F”, Mr. Butcher said that boxh the Parks Department and CSU
had a considerable concern with ¢ losing down and cui-de-sac g Reereation Way and putting
approxunately 1,300 linear foot of berm in its place. Both departments share Recreation W ay
2ot to thetr facilities and closing that road would cut off ace s:s to their factlities and to north and

outh roadways, which are vital to operations. The north and south roudv ays are fwo access
peini rom Recreation Way to major thoroughfares.

1 r;:
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and Company an idea was p muua xd to protect a irail seement that
his falla w ailm He a6 Cl contour line, The
Jutr..m oridga ti,z 1 woud oross that
Diepurtmen
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e Board has beard ar the Jast zement. The only myjor change is the
agreement that perhups the best w 1at the north end of the project s to
butid a bridge over Lh ek ars 1o pinmmg evergreen tress o

provide the visual bamsr.

Mr. Butcher said the representatives from CDOT and Wiison and C ompany are present af the
meeting to answer any questions,




Farks and Recrestion Advisory Board Meeting
Minates............. ... S December 12, 2002

Larry Royal asked if the six recommendations are for six different locations. Mr. Butcher said
ves.

Steve Harris said that he had a question concerning the process and asked if the recommendation
that the Board makes today would be incorporated into the draft of the Environmental
Assessment.

Daug Eberhart with Wilson and Company said that in the environmental process, they look at all
the different environmental factors with noise being one of them. There are criteria for
identifying when there is enough of an impact to consider mitigation, which brought them to this
point to look at different mitigation options. In the EA, the various options that were evaluated
and considered in different locations will be discussed and that the land owmers or those whose
properties are effected, such as the Parks Department, have a key say in whether or not something
that is reasonable and feasible. There are many cases where mitigation is found to be justifiable,
warranted, cost effective, efc. but if the adjacent landowner does not want that in there then it
will not happen. For that reason, CDOT/Wilson and Company need to know the Board's
position.

Mr. Harris asked that after the Board’s recommendation, then there will be TA prepared and then
that would still be subject to public comments later if other people want to comment on that?

Mr. Eberhart said ves, and there will be a final public hearing at the end of the process and that is
a formal public hearing. In addition, there will be informational public meetings planned for late
January/early February and it will be presented at that time. '

Mr, Eberhart said that as a point of clarification on the pedestrian bridge that Mr. Butcher
mentioned earlier, they have been looking at that since that time to see what it might be and what
it might do. In gencral, compared to designing and constructing something that would actually
reduce the noise, that would only be done if they can achieve certain amount of reduction.
Looking at this proposal, which they have very carefully, they find that the amount of reduction
that can actually get from moving the trail would be less than they usually are ablie o achieve,
therefore, they actually have not reached an agreement that this is something that they could in
fact be funded through the Federal Highways process but something that they would be in
generaily in support of. It needs further exploration but they have not reached an agresment that

in fact it is something that Federal Highwayvs would be able to fund.

M. Xoyal asked if they could meve the bridge further east and pay for i1?

Mr. Eberhart said that at the last meeung, that concept was mentioned instead of 2 berm on
Recreation Way, They have been up to the site and had an enginesr 1o look at it and see what the
cost and the benefit would be. They have found one minor benefit but perhaps 1ot
commensurate with the cost. They have been exploring it and had pot closed the loop on that
issue and they have agreed to go look at it which they did but it looks like something that they
may not in fact do for noise mitigation. It was an option that was explored.
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Randy Casc asked 1o clarify what the Board needs 1o do today and said there are six different
cptions and he is not fond of the walls because he would like to see the other side but does not
like the noise.

Mr. Butcher said that this item comes to the Parks Board as one of the parties of interesi since the
Board has the advisory role on the park issues, The action nceded by the Beard is a motion to
accept, reject, or otherwise modify the recommendations of the Parks and Recreation staff, which
i included in the Board packet, as they relate to noise mitigation measures proposed for the
Monument Valley Park.

As a part of the EA process, staff will forward a letter and the Board, as an advisory committee
and same as any other parties of interest, will have an opportunity to comment in the EA on this
issuc.

Mr. Case asked if the City has funds to maintain the berms and asked it there are funds from the
State or Federal government for that?

Mr. Eberhart said that those are equally in short supply.
Mz, Case asked when berming is done in other lecanties if there is another way of dealing with it,

Mr. Eberhart said that they are tvpically designed at a slope such as they can be maintained by a
simple mowing once or twice a year.

Mr. Buicher said that it is a current level of maintenance on I-25, which is mOWing twice & vear
by the State,

Cetty Nuhn said that her concem is on the Arew “F™. She said that the park does not seem w be
iifected much but the trail path is and wanted to know where on the map 1s the trail that Mr.
Butcher mentoned that will be relocated over to the cast. She also asked how important the
neise mitigation is on that trail and to rhe neighborhood.

Mr. Burcher said a concern that was raised at the fast Board meeting was that there are a number
ol trails that run adjacent to the roadways {i.¢. State highways, Academy Boulevard, Powers
I

-23, ete).

Beulevard, The Department was not concemed, particularly for the fact that the area
that falls within the noise contouris = v ecten {= 30 feer), The Board said that if the
sl was comforratle with ir he B i Mr. Butcher said thar the
Desariment wiil 13 f nese exceedancs over 1300 et of berming

"t
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e
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wiat would cut 0fF all access o th anm L tacilities. Staff felt that option mivhe
solve both issuzes: build a bridge that moves the trail over and out of the neise contour and plar.
trees off the road way outside the noise area and provide a visual barrier. This was laid out to
CDOT and Wilson and Company at the fast minute so staff has not had a chance to discuss what

- Mr. Eberhart said earlier. Staff felt that the cost benefit of the 50 feet of trail versus the 1300 feet
of berming, which the Department would have to maintain and have all the access cut off, was
unacceptable.
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Lyan Londry asked if the Arca “F” was the only rejection from the Department.

Mr. Butcher said that the Department also had a major concern with the Area “C™ Option i,
which took the noise barrier right around the Demonstration Garden. The Department rejected
that option because it poses safety concemn for park users.

Mr. Londry asked if staff accepts the Areas “A” through “E”, with the exception of a couple of
concerns in the Area “C™. Mr. Butcher said ves, but this is a part of the process that will still
continue and that staff does not have 1o select any particular option at this time

M. Londry asked if the Board would have the opportunity 1o hear further discussions on this
subject even if the Board makes a decision today. Mr. Butcher said that Mr, Eberhart mentioned
that there will be another process with the Environmental Assessment. After that, this process
wil be simidar to the sound barrier that was put in near the pavilion at the Monument Valley Park
where the Board saw the desien phase, colors, wall design, etc. Mr. Butcher explained again the
actions that the Board could take on the staff recommendation (L. accept, reject or medifv),

Mr. Royul asked who might be affected on the 50 feet rail other than the walker and runners,
Mr. Butcher said that from the noise contour line, trail users who are on the 5 feet of tradi are
exposed to greater than 66 decibels,

Mr. Eberhart made a comment that the relocation of the trail with a pecestrian bridge is
something that could be accemplished under other programs such as the enhancement tunding so
il'1t3s not dene here for the noise mitigation it docs not mean that i is something that could not
happen and that CDOT would participate in supporting that sort of project.

Mr. Butcher said that is appropriate because the Department did rot say that they bad to pav for
it. The Department found a bridge, any type of bridge and movement on the trail, much more

acceptable than the 1500 foot earth berm, maintenance, and the closure of the road.

Lhair Kooks Nauer asked for public inpu.

3
S‘

e
Demonswation Garden in the Mcnument Valley Park and they support the choice of the option

. .

C.3 for the sound barrier. They ars glad that is being considered because they currentiy have
;

Allison Jores with the Horticuitural Arts socrety (HAS) said that they maintain

difficuities carrving conversations with the people who are only ten feer away in thar garden.

e U s34 Fenae Pt R SN DRSS
W BnCUICT SONCST VoA I DEN NG MIESIUCHTrs work was dong 2UCHE e

raiircad righr-of-way, diers was 2 ferce that separated the tracks fom the Clen Avenue. The
fence has now been down for eighteen to oventy month, since the work has been complered. Mz,
Jones asked if CDOT would consider working with the raiiroad 1o renlace the fence or perhaps
replace it with a berm. She said that top of a berm would alleviate the noisc and thar would be an

abatement issue,

Ms. Jones reiterated that HAS <ndorses option C.3 and would like the sence replaced as a satety
issue,
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Ralph Spory said that he lives adjacent to the park and he is a park user,

o

M. Spory said that in regards to the 67 decibel contour line that interferes with the 30 feet of the
trail described eartier, he said that although the 67 decibel contour touches a small portion of the
parX the noise level is still loud and intolerable throughout the remainder of the park. It is
67dccibels on that contour line but the noise decreases gradually, from 66, 63, and so on 1o
probably 55 decibels, to the cast side of the park and anyone that uscs the park can say that the
park is noisy. It may not be at 67 decjbels but it is close that.

Mr. Spory mentioned that he is speaking from the notes that he prepared from what he knew
about this issuc carlier and it is based on what he thought the provosal was at that time so he may
be off a little.

Mr. Spory said that neither the City nor the Parks Department should have an obligation to give
up any real estate 10 mitigate the noise from the frec: ay. He said that Mr. Butcher has stated in
the past that he saw no requircments for the park to give up land to mitigate noise coming from
the freeway.

Mr. Spory said that lcoking at the history, ifa proper environmental analysis have been
performed prior to the canstruction and realignment of 125 that is there now for safety
improvements, they would have identified the need for noise mitigation and provided for
cffective solution at that time. However, that was not done because CDOT used the “Categorical
Exclusion™ provisions of the Federal regulations and as & part of that process both CDOT and
Wilson and Company stated that there Was no inpact to Monument Valley Park by the
improvements to the frecway.

CDOT now has determined that there is 2 small impact because of their 67 decibes contour line
adjacent to the park and proposes some mitigation in the form of walls and berms, However,
they claim that there is not sufficient space to construet the walls or berm on CDOT property
ccause of the slope. Mr. Spory said that there are othor options besides what they are proposing
int the form of walis adiacent and closer to the freeway,

o

The area on the west side of the feeway south of Fentanero the wall is no more than one lane
trom the freeway for several hundred yards. e said that it was stated at a meeting that CDOT
ceuld not put a wall on the east side of the fresway because of snow removal preelem but they
have constructed a wall down % at Eamisen Schocl. CDOT putanoise wall an the casy sid:
of the fesway for neise 3

siope af the terrain and they wers able 10 do i+,

{n

; O S S o P .
ctection and they SUT RCI CTLCoIMeE 2n0u snow TEnive

Mr. spory made a comment that he could not benteve that with proper engineenay that CDOT
cannot find noise solutions adjacent to the freeway and Insists that it has to be on the east of the
raitroad or an park property or city property.

Another issue that Mr. Spory mentioned was the cffectivencess of the noise wall that 1s near the
pavilion that is constructed on the east side of the railroad and not adjacent to the freeway. Mr.

L.
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Spory said that he auem*ed a numerous events r‘zd. were held in the pavilion where thoy used
trerophones but the audiences still could no sar the speakers even with the noige walls.

Mr. Spory said that he would like other epliens jooked al to mitigate the noise in the park,
CDOT is only oblizated to lock at 67 decibels but he thinks that moerally they have an issue to
look ut noise levels Jess than 67 decibels that affcet the rest of © he park and with proper
engincenng, they can find solutions adjacent to the froowsy as they did on the west stde, which
arg very offective,

Mr. Spory asked L]W_t the Board not approve what is being Tequss sted by the C20OT and Wilson
and Conmpany but lo have them look al other options that do not use ety or park land to provide
nuligation,

Chesley Millar said that she is with the Friends of Momument ¥ “alley Park and s on its
Admiistrative Team, The Friends of b 7"umm¢ Valley Park has been looking at this Tssue for
S0IMIe tims new and they are plaased to see that CDOT [ has come tp with some racommendalions
for min walin,

s, Miiler swid that Judith Rice-Jones de red a lefter to the Board this moming with g
Ieconrmendation that the Roam w'h‘-ul d walt and hold its assessment and omnions undl the TA is
aut in Janunry 2003 to see what recommendations there are zeo arding 1o them concemning ihe

it ﬂ[l‘;ﬂ

e Miller remiinded the Board that it was said ar the fasl Board meeting that the standards would
e higher for mitigation i the park is on the National Histode Register. She said thut the Friends

greup hus been informed. though itis net official yot and it will come with the EA that this paik

will be quu]it’?e to be en the National Historie Registor. ln the meantime, the Fricnds group is

pursiing and doine whatever rescuch they nead to do ar this ime o establizh that status,

Mis. Miller sald thal Wilson and O ompany said that they do no r*ﬁi'li(;'»’c that thers is any point

mitigating coclinn paris of the park bLdeL‘«C 11 15 16t going to do much pued. She said that the

Friends graup 18 wsmall group conp Wilson and Company who bas many maore resorcos

but the IFriends mroup has had haip lrom Lr Ru.hdrd 3iade, &y rh}'biCS professor from the

f_.mi 43 t, ¥ ofCeloradn, who has done fur-fleld nolse calenlations. The aroup fesis that D,

f3lade’s stndics are most 2ppraps riate and thai his findings are diiTerent Som the CHOT s
ﬂdn‘uc e Blade said that the mitieation will ac*neve edm:t on much Sastaer beek inte the

an the nelse zr*'limnm according to whai Alse, i the pack hus a vadonai

Histme Wegister status, 1 1s not alkin g ahoid u:ﬁ &y sntire DAY,

Hig, MGy sald she goss 1o rivers or parks o vvers whenover she s in s new twn and i people
whe come o this town will seek a walk i1 a park. Th v l1as @ great asseCwith a park
andd a river b the middle of the town and she would fike to sec this park ina uur:rcml catepory
than from any ather parks beeause I is « kumetpl?c“ in the heart of Colorade Springs. This park
staried to take g shape in 1904 with o donation of d by Geneval Palimer and this s Very spocinl,
1L1s the gateway, it is (he showsasé and it is the ugart of the oity that needs more aticnfion. The
Bourd should iake a special note of this and @ give 2 speetal attention to the status that this purk

should have in this cormmunidy,
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Also, the Friends group has a different perspective than CDOT concerning the park. Governor
Owens has dedicated si gnificant resources towards transportation and CDOT has done a great job
with the highways but they did not plan for the park with regards to the noise. Ms. Miller had the
opportunity to speak with Govemnor Owens conceming the impact of [-25 on Monument Valley
Park and he said that he was aware that there was very little buffer between the interstate and the
park. He belicved that it should be a joint city, state and county effort to buffer the park from the
interstate. Ms. Miller believes that most mitigation should come from CDOT because they are
the ones who put the highway right through the middle of the city. The interstate was built in
1960 when the population was fewer than 60,000 but now there are approximately 500,000
people and there has been nothing done to protect the heart and center of the city and park to this
time and the situation is deteriorated.

Ms. Miller said that as a friend of the Monument Valley Park and as a user of the park, she asks
that the Board give a full consideration to the absolute highest and best miti gation between the
mterstate and the park and do everything possible to make the heart of Colorado Springs the most
beautiful and most protected place in the park system. She also recommended that the Roard
consider not making a recommendation today and wait until the EA is in and hear the ultimate
status of the National Historic Register eligibility for the Monument V alley Park.

Inresponse to Larry Royal’s question, Ms. Miller said that as a part of the EA, they did studics
on different aspects of expansion of the interstate. A part of that study revealed by historians is
that this park is eligible for Historic Register status. She said that some features 2o back to
General Palmer’s time and some features are WPA which is 19350°s.

Mr. Roval rephrased his question and asked what affect does the application for the historical
recognition have to do with what the Board is going to do today or the EA.

Ms. Miller said that it would be the different standards, higher standards, for mitigation for the
park if it is on the Historic Register.

Cindy Cohen said that she is a citizen who has been using the park almost on a daily basis for the
past thirtesn years, mostly for rnning and walking. Her children use the park as well.

Over the last several vears, since the highway has been expanded and changed, the ncise has
increased significantly so that Ms. Colien cannot walk and run without headphones because of
the distracling noise and she cannot reiay, Ms. Cohen said that it is imporiant that some hing
needs ic be done akbout the noise in the park.

T e SV PO 3 PRt Sy 1 Y Ty svrmim Tmin in e . R A 4 ~r 2 A e Triqpete
sy Lnnn Khedes asked iFin the TA tfhere O 2 fscemmendaien for Monument Valiev Zark o

art
sioric Register? Would a determination be bases on the national level? And then

geon the &
once It is on the historic registry, the significance in terms of decibel levels that would make a
difference herc between our recommendation and what might transpire because of the EA for
which seems to be directed towards the historical registration?

Wynetta Massey, Senior Attorney; said she does not know. Ms. Massey is not sure if the FA is
done and then the historic designation comes after that, if the EA has to be done over again or it
has to be amended.
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Mr. Eberhart said that he meationed carlier that a number of resources will be locked at and how
proposed actions would affect to them. One of those is noise and adjacent land usc regardless of
what that use is. Ifit is subdivision, noisc mutigation may be needed there. If it is the pavilion in
the park, studies were done years ago and working with the Parks Board it was determined that
was the resource that needed to be protected. The noise studies were done, Categorical
Exclusion was pursued and noise mitigation was provided as a result of that. Another resource
locked at included historical properties. What is the impact of this action on historical property?

In response to Mr. Roval's question, the process of designating the park as on the Historic
Register really has nothing to do with the A process. That process happens whenever it
happens. Generally for most things they are not considered until they are closer to 50 years old,
then the State will look at the unique aspects of that resource to determine if it is worthy of being

on that list depending on the condition and other things.

Ms. Chun Rhodes asked if there was a difference between the Federal historieal and the local
noise levels where the decibels are actually counted and determined in terms of its stand from
cast to west und west to east? Being on Historic Register would either make it possible for a
determination as a Board or any recommendation for neise mitigation. She wanted to know what
the potential would be if the Board makes a mistake,

Mr. Eberhart said the mitigation proposed is for the purpose of protecting those portions that
would be subjected to noise levels about the threshold. It does not change the way that you
meussure the noise of the threshold, What vou look to there is whether or not you arc actually
making that property unusable for its original intended purpose.

Chair Rooks Nauer asked if there are not two different kinds of standards; ore for the historical
property and one for the non-historical. Mr, Eberhart said no,

Paula Pear! asked what the advantage was for the Board to wait on the EA {or this proposal.

Mr. Eberbart said what the FA will do is to describe the existing environment {what is out there),
what is proposed as action, what the expected umpacts would be and what is proposed mitigation
for those tmpacts. The decisions alorg this nature need to be in the EA for the EA to make any
conclusions about what the bottom line overall impacts would be. He actively needs to e able to
propose mitigation in order to write the EA so you cannot wait for an EA, it would say no
decision has been made on what to de zbout this so 1t would not be helpful.

Terry Pulman, Manager of Park Planning and TOPS, said that there would not be a histericai

designation by fanuary,

Mr. Eberhart said that was correct. He said that as a part of that process vou look to see if there
is anything that can be in the futere would qualify it and that they are the ones who went through
the process to determine that this is an eligible property and be very careful with it.

Steve Harris said that he isnot ina very good position to evaluate the different recommendations
because he s not an expert in this matter. Also, hie does not feel that the Board has been
provided with sufficient information to understand what the best alternative is but for that
purposc the Board relies on staif and he {s comfortable with the staff as they do a good job in
evaluating these things.
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Mr. Harris said that he would like to include the following in the motion:

I Include a statement that would reflect “the mitigation to the fullest extent possible.”
Monument Vallev Park is the linear park that is the heart of the city and the Board, as
stewards of all parks, has to make it very clear to any decision makers who are looking at
these options along the way that the Board want the fullest mitigation that is possible.

E\)

Even though Mr. Harris agrees that the Board needs to make a recommendation in order for
the EA process to go forward and that has to be considercd, he would like to see a statement
in the motion that states that “to qualify these recommendations that once the EA is out and
there s another public comment period that the Board reserves the right to change its
opinions after the Board sces what other information there may be included in the EAL”

The Board/Parks Department, certainly as a group and a concemed stakeholder in this
process, needs 1o have the ability to comment during that public process that would occur
alter the issuance of the draft EA. Mr. Harris wanted to make it clear that the
recommendation of the Board could change after the Board receives more information wher
the draft document is available.

d

If there will be a process and whatever process there is for registering this site as an historic
site, on¢ of the things that Mr. Eberhart mentioned is that one of the consideration would be
the condition of the resource. So to the extent that there |s increased mitigation that could
actually impair the city’s ability to list something on the historic register and cven though
there may not be a difference in the decibel levels or subjective standards that apply, this is a
historic site and it dates back more than 50 years and it is a legacy of our founder General
Palmer that Mr. Harris urges to keep an eye on this to the extent that we do not preclude the
listing of this site as a historic site because of some mmpacts that later on would deen to
prevent that listing.

Randy Case asked if the Confluence Park would be dealt in the same manner.

Mr. Eberhart said :hat his understanding of Confluence Park is that there is a desire to not have a
visual obstruction there. The noise level has been looked at and at the current time there is no
mitigation for the noise in the Confluence Park area.

Mr. Case asked if there is zoing 10 be mitigation on the highway right-ot-way itsclf.

My, Eberhart said to his knowledge, no, and he does 20t have mitigation preposed for the

Conflucnes Park ares,

M. Casc asked if Gossage Park, up nonih as the highway continues to be expanded bevond
Fillmore, 1s impacted by highway noise.

Mr. Butcher said when CDOT gets to that point, the Department will lock at it.

Mr. Casc said that in the proposal in Area C, the height of the walls are identified as 10 feet and
20 feet and asked if the 20 foot wall is going to reduce more sound than the 10 foot wall.,
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Mr. Eberkart said that depends on the topography and where you are. Generally speaking, the
higher wall will block the sound because it does bend over. What that barrier does is protecting
the first use beyond it and that provides the maximum benefit. In the case where 20 feet is
recommended is because it would be necessary to be that high in order to get a fve decibel

-

reduction behind it for the first affected use.

Mr. Case asked what the CDOT is doing in terms of the road surface and asked if they have
discussed putting a rubber-based material in the surface of the road to reduce the noise.

Mr. Eberhart said that cvery aspect of the entire project is a trade off of a number of difterent
things and when it comes to the road surface itself that has a very big impact into that decision as
the durability of the surface. The pavement of the surface is based on the life cycle, cost and
durability and the noise issue is a minor issuc and it is not the pnmary determining factor in what
pavements there would be. CDOT has spent significant time and money looking at the surfacing
techniques and different surfaces and he expects to see a concrete surface on [-25.

Mr. Royal said the Sound Barrier “A” (berm) is from 5 feet to 23 feet high and it does not
explain how long it is or what dimension.

Mz, Eberhart said it is at the south end of the entire situation, on Bijou Street. Tim Rugg
explained that it is the triangular-shaped area in the south part of the map.

Mr. Royal asked how far from the CDOT right-of-way 1s the base or the castern ed ge of the earth
berm, the land CDOT is taking from the Park.

Mr. Rugg said the carth berm on Arca “A” will be within the CDOT property.

Mr. Roval asked the cost of the earth versus concrate. Mr. Eberhart said that depends on what is -
being donc and it is not a straight equation.

Mr. Royal asked what impact there is on the Areas “B”. Mr. Eberhart explained the impacts on
the map but the impact is mainly just behind the wall. There is less impact further away from the
Wall.

In response to Mr. Royal's question conceming the Arca “E”, Mr, Eberhart said that area is for
the neighborhood and not the park.

in response Mr. Harrls® question concerning a possible reduction of the spead limit and its
impact, My, Eberhart sald the spesd reduction does reduce the noise level but the iniended speed
Himit Wil remain at the current level of 53 miles per hour. Also. there had been some work done

w eliminate some curves and safety-related issues.

Mer. Case is not in favor of the walls since they block the views and prefers to see the greenry and
asked if CDOT has consider different alternatives such as the transparent-typc walls,

Mr. Eberhart said the wall design that they have in town have been based upon interactive
collaborative approach with the community looking at different types of designs, etc. That
portion of the work remains to be done to the side exactly as to what these walls would look iike.
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Chair Rooks Nauer said they looked at berming and tree boundaries but to get the same amount
of noisc mitigation, there would have to be 200 feet of densely planted trecs and but they would
have to take a lot of the space from the park. Ms. Rooks Nauer also mentioned that there had
been community input at that time that people literally could not hear themselves talk at the
pavilion before the walls were built. Even though Ms. Rooks Nauer does not favor the walls but
she feels that the walls are a part of the future just because of the miti gation,

Mr. Case said that he is not surc if he will advacate for berming completcly and he is concern
about the wall, thought that alternative seems to satisty the neighborhood. He asked if the Parks
" Department could encourage advising the Board if there is some type of a transparent wail.

Ms. Ryan mentioned a possibility of having the artists’ community help with the designing of the
walls. Ms. Nuhn agreed.

Mr. Harris said that there snould be 2 barrier between the Railroad property and the Park
property.

Mr. Harris thanked the Friends of Monument V alley Park and especiaily Chesley Miller who
represented the Friends group. Mr. Harris encouraged that the Friends group, which plays a farge
role in advocacy for the park, to submit comments on their own as a non-profit organization and
stay with the process until the EA is completely done.

Randy Case maae a motion to accept the staff’s recommendation as follows:

Area “A” - Accept

Area 8" - Accept

Area “C” - Accept, but clarifying that C has option C.3 identified at two differen-
locations and believes they are intendcd for both C.3s to be dealt with

Area “D" - Suggested to state, with emphasis, that the Board has much concern about
“crowding™ of the park on “D.2” but object to “D.2" being acceptable at all,

Area “E” - This is not a park issue.

Area 5" - Propesed that the Board does not advocate in anyway and harshly abject to the
clesing of the Recreation Way.

4

2
[543

3

Mmoo should also include the farse issusg thar i Harvis mentioned eurfier:
Mitigation of the fuilest extent possible.

At public comment, Parks Board reserves right to change its input on the £.A.

If the mitigation measures adversely impact the park’s listing of the historic registry

then that be brought back.

LUS I 15 R ~]

Motion seconded by Larry Royal and carried unanimously.
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For the purpose of the record, the final recommendatiens by the Parks Department and CSU.
concerning the proposed noise mitigation measures at [-25 and Monumcnt Valley Park. has been
attached below.

Parks. Recreation and Cultural Services
Colorado Springs Utilities
Final Recommendations
[-25 and Monument Valley Park
- Proposed Noise Mitigation Measures -

NOTE: These recommendations pertaining only to the draft Noisc Mitigation Plan for the
above project may not represent the entircty of the City's official position.

Recommendations: (headine South to North aleng the park)

Arca “A” Sound Barrier
Propased Design:  An earth berm from 57 0 25° high.
Location: In CDOT right-o f-way between 1-25 and railroad.
Arca of the Park Receiving Benefit: Southem part of the ballfield and the trails and cardens
south of the ballficld.
Position of Park Staff: No objection to earth berm, but at this time the City has no funds [or
landscape maintenance,

Area “B” Visual Barrier

Propesed Desion:  Additional trees planted between existing large cottonwood trees.

Location: Inthe park, along the west property line, just south of the existing sound barrier.

Arca of the Park Receiving Benefit: This is a visual barrier only (in-fill with lower growing
trees blocking the view of highway), no sound benefit,

Fosition of Park Staff: No objections.

Area “C™ Sound Barrier
Proposed Desien: (Wall Options)
Option C.1: 10 high x 300" long sound barrier {cast side of Glen Avenue),
Option C.2: 20' high x 479" long scund barrier (west side of Glen Avenuel
Option C.3: 20" high x 625° long sound barricr (vast edge of CHOT ROWY,
Location: Qotion C.1: Between Demonstration Garden and Glen Avenue.
Option €.2; Benween Gien Avenue and the railroad ROW.
Cption C.3: Benween the ferce line benween the railroad corridor and the highway.
Area of the Park Receivine Benefit: Demonstration Garden.
Position of Park Staff:  Eliminate Option C.1 as it puses park-user safety concems. Option .3
is preferable, Option C.2 is a consideration.
Comments by Wilson & Co.: C.2 will take away the illegal parking that is currently oceurring in
the railroad right-oftway. CDOT is not sure if wall can be squeezed in
but it is an option under study.

Ly

R (3

i
t
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Area “D” Sound Barrier
Proposed Design: (Wall Options)
Option D.1: 20" high x 1,060" long sound barrier.
Option D.2: 207 high x 1,080’ long sound barrier.
Location: Option D.1: Two segments (in “gore area” and east edge of CDOT ROW betwesn
the rariroad and the highway).
Cption D.2: Between Glen Avenue and the railroad.
Arca of the Park Receiving Benefit: This will protect the ponds area and trail south of Uintah
Street.
Position of Park Staff: Either option is acceptable but there is some concern that D.2 is closer to
the park and may have a “crowding” effect to Glen Avenue and the
ponds.

Area “E” Sound Barrier
Proposed Design:  21” high x 7507 long sound barrier.
Location: Between Recreation Way and the railroad.
Area of the Park Receiving Benefit: This wall was proposed for the San Miguel residential
neighborhood and perhaps may also benefit the park.
Posinon of Park Stafft  Check on Colorado College’s plan for acquisition. Stop noise wall
(north edge) short of Parks and Recreation building.

Area “F” Sound Barrier

Proposed Desien:  An earth berm 15 hish x approximately 1,500° long.

Location: Replaces portion of Recreation Way between Parks and Recreation Headquarters and

Fleet Parking Lot.

Area of the Park Receiving Benefit: Approximately 507 of trail (west side of the creek).

Position of Park Stafft  Major concem with closing of Recreation Way and loss of parking lots,
maintenance yards and Forestry Operation Center.
No direct access for vehicles to fuel yards without going on and off I-23,
Traffic and City Engincering/Fire would probably object to this long cul-
de-sac.
Proposed that CDOT build a short pedestrian bridge to span Mesa Creek
drainage and move trail out of the noise contour area. City to plant
screening trees on west side of Recreation Way to provide visual barrer
similar to that which exists opposite Headquarters Building.

. .
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Wilson 4 Comzany
Coiorede Szeinas Cifies
Poug Eberhart Felarade Sirinas OFF
Senior Transportation Planner
Wilson and Company
455 E. Pikes Peak Avenue, Suite 200
Colorado Springs, CO 80803

March 18, 2003

Bear Douq,

Allached pleasa find a mema from myscif 10 e Coiorado Springs Parks and Regreation
Advisary Board regarding noise issues in the proposed Confluence Park. This Mema was in
respanse to Board member fequests for an update on 1-25 noisa contowrs along the canidor,
AS You ¢an see from lhe altached document, | summarized the meeting belween you, myscif
Tim Rugg, Jim Rees and Fred Mais on February 27, 2003. The memo was included in the

March 13, 2003 Parks and Recreation Advisocy Board agenda packet as information 1o the
Board. This is a common practice for issues where the Board wants additional information
wilhout requesling o full presentation. During the agenda section enliied "Board Memher
Conc’emsmiscussion“, N requrest was made for furdher clanfication of the matter

3

Tim Rugg suggested | forward this item to your atternlion for yaur files

Sincerely,

Tk

Faal D, Butcher
Bilrectar

Parks, Recreation and Cultural Services

1401 Recrmation Way « TEL £19-383-5940 FAX 719-578-5934
Coloracks Springs, Colorado 80905.4075
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CITY OF COLORADO SPRINGS

PARKS, RECREATION & CULTURAL SERVICES

AGENDA

Parks and Recreation Advisory Board
March 13, 2003 730 am.
1401 Recreation Way

CITIZEN DISCUSSION

Time for any individual to bring before the Parks and Recrealion Advisory Board any matter of
interest they wish to discuss that is not on the agenda.

Minutes from February 13, 2003 mceting

vy

APPROVAL OF MINUTES

PRESENTATION
Annuat State of the Urhan Farest Report Jim McGannon, Manager, Forestry

CONTINUING BUSINESS

J.3. Klikus, Manager, Youth and Recreation
Terry Putman, Manager, Park Planning and TOPS

Prospect Lake Beach Update
Revisions to Park Planning Palicies

MEW SBUSINESS _
Uniled States Submarine Association Memworal  Fred Mais, Manager. Besign and Oevelopment

TOPS BUSINESS

Appropriation for High Cliaparral Open Space  Chiis Ligber, TOPS Adminislrator
Trailhead

Approprialion for Bluestem Prairie
Trailhead

Appropriation for La Foret 17ail

Open Space  Chris Lisher, TOPS Administratar

Chris Licter, TOPS Administrator

BOARD BUSINESS

Board Committee Reports
Board Members CancernsiDiscussions

DIRECTOR'S REPORT

1401 Recreation Way « TEL 719-385-5940 FAX 719-578-6934
Colarado Springs, Colorage 809051975
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Bate: tMarch 4, 2003
Ta: Colorado Spig Parks and Recreaticn Advisory Board
From; Paul D. Bulcher, [;

icector, Parks, Recreation and Cultural Senvicas

Subject:  issues Surreunding Confluence Park

Al the February 13, 2003 Parks Board maeting, two issues were raisad regarding the
presentation on Conlluence Park progress. As a resuit of the Board's interests in lhese o
matters {interstate tralfic noise and eastiwest lrail access across #-25) a meoting was sel wath

the 1-25 consulling firm Wilson and Campany. On February 27 City st

) alf members (Paal
Butcher, Jim Rees and Fred Mais) met with Wilsaa and Company staif to discuss lhese two
items.

NOISE

The interstate will probabiy be twenty feet above the general elevation of the park.

2. Because of lhie lopography adjacent to the east side of I-
" would have to be direclly attached to the highway should
will be cantilevered through this saction,

25 (steep drap-off) any noise wall
er. For the most part, the highway

3. 1n order to be effective, the noise wall would need o be fifteen
the required 5 dB(a} noise reduction. The wall would also nee
the park o avaid the noise geoing around the wall.

to twenty feet high to praovide
d 1o extend past the ends of

In looking at thase facls, and relylng on ane of the basic desi
visible lrom the interstate), staff rejected (he nolion to pursye: l’uﬂher-wofig on a potential noise
barrier. City staff did ask if any design features for this seclion were available to might help

deaden noise, particulardy tire noise, One suggastion made by Witson ang Company was thal

the safety bamiers {guard rails) could be designed to have no open space between the suppornt
posts. An additional (hought was to use the traditi j i

gn tenels of this park {that it be

three feet high, which would allow for viewing into ihe park, bt wqiu
noise reduction,

City staff foit that the views into and out o
visual quality of Confluence Park than th
{0 involve the City in the design process
of the interstate.

Flhe park where of much higher importance tq the
€ naise reducton issue. Staff’s feadback g Wilson was
when it came time ta work on the safoty barder aspect




tems of Information for Parks and Recreation
Advisory Board Members

<" Update on Cheyenne Mountain State Park

£ Altachments:

+ Letier to Marge McGarthy Conceming Hot Tub at Cotlonwood Creek Recreation Center
+ Memo from Paul Buicher Regarding issués Surrounding Confluence Park

3¢ Calendar of Events:
>

Thursday, March 13, 3:30 p.m. - Sand Creek Trail Bridge Dedication at the E} Pomar
Youth Sporis Complex along the Pikes Peak Groenway

Monday. March 17, 9:30 a.m. - SCIP Shooks Run Drainage roject on the Shogks
Run Trail, South of Kiowa and £ Pasa Slreets

>

> Friday, May 2, 9:00 a.m. - Arbor Day Event at the Vera Scott Elementary Schoo!

E  Artcles from the Cheyenne Edition, February 14, 2003
1. *City pushes shead fo protecl view from Pionears Museum®
2. “Insects wreak havac on drought stressed trees”]
3. “Bey's paradise”

B Adticles from the Gazelle

1 *Works of art by chain saw sculptors emerge from drought-stricken trees”, February
10, 2003

“Spnngs wafits to deler new lawns in hot months”, February 10, 2003

“A small ¢offin, a big loss”, February 24, 2003

“TOPS extension wauld help preserva open space” and
the same thing", February 27, 2003

“Past becomes personal quest: Curicsity leads researcher on journey to hec heritage”,
$acch 3, 2003

“TOPS extension sets apart candidates”, March 4, 2003

“Snow jus{ not encugh : Recent moisture helps, but much more needed to reverse
drought”, March 4, 2003 .

“Trails group, TOPS are not

o BRWN

~N DO

Thank you Letter (rom:
1. Raul Acosta on behalf of Tery Putman, Manager of Park Plaaning and TOPS

B Minutes:
» Parks and Recreation Advisory Boerd Minates - February 13, 2003
» TOPS Working Commitiee Minutes - February 12, 2003

¥ Garden of the Gods Advisory Commitice Minutes - January 23, 2003 and
February 26, 2003




TRAIL ACCESS

Following the discussion on noise issues, City staff asked Wilson and Campasny as {o what the
passibilities were to keep the old railroad underpass open to provide additional access from e

wesl side of the inlerstate to the park. Through an examination of the preliminary designs
avaifable for this seclion of the interstate:

1. At the sedlion of the inlarstate whors e &43ing failvcad bedlies, the new roadway will be
approximately 150 feet wide (shauldar to shoulder). This represents a considerable length if
a tunnel were ta-be considered, not only from a cost perspeciive but also Irom a perceived
“user safety” perspective. One of the prinary reasons the old access tunnet in South
Monument Valley Park was dosed {in favor of a pedestian overpass) was that 50 vards was
thought to be an uncomfortable tunnel distance for users Lo raverse and fecl! personalty
safe. Additienaily, there s ne opporturity at this stage in the highway design la create =n
opering above it tnnel to the.ccad sutiaca, waich might help in alleviating the
claustrophobic nature of a long tunnel.

The second option examined was to design this section as a short bridge over the trail thus
eliminaling the need for an enclosed tunnel. Preliminary cost estimales were that such
struclures (one nocthbound, one scuthbound) would have a eombined construction cost of
$2.0 million, which would represent a £i>able investment in highway resources.

S@ft again reaffinns its position that tha access points at the north and south ends of
Confluence Park are sufficient 1o meel lhe needs for park users. It seems fiscally unwise fn
require a mid-park crossing given the preliminary expenses tied fo that efiort

Statf will he available to answer questions on either of these ilems.
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Attachment G consists of the STAMINA 2.0 input files for the I-25 Improvements Through
Colorado Springs Urbanized Area Environmental Assessment. These files are relatively
complex and should be analyzed only by a professional familiar with STAMINA. Please contact
James Flohr, Colorado Department of Transportation, at (719) 634-2323 for instructions on
obtaining a copy of these files on CD.






ATTACHMENT H - 125 EA NOISE TECHNICAL REPORT

Summary of Noise Mitigation

DEN/023170001.DOC



Summary of Noise Mitigation Analyses - 1-25 EA Noise Technical Report - January 2004

Distance
From 1990 2025 Noise Level . Dlmens.lons Cost Front-row o . . Wall to be
Nearest . Noise Noise of Noise ) . Number of . % Residential
. . Noise Increase and . Using $30 Noise . Cost-Benefit Included
Neighborhood Residence Level and . Barrier Wall . Benefited . Development .
Level . Rating . Per Sq. Ft. | Reduction and Rating . in
To Center dBA) Rating dBA Feasible?? Analyzed $ dBA) Receptors® and Rating Proiects?
Of 1-25 (dBA) (dBA)2 (dBA) (feet) ®) (dBA) oject
(feet)
Stratmoor
. $4,866 >75%
Valley - S. of 325 60 67 7 Yes Length. 1540 $877,800 44 41 (Marginally (Extremely Yes
Academy (Reasonable) | (Reasonable) Height: 19
Reasonable?) Reasonable)
(south area)
Stratmoor
. $1,481 >75%
Valley - S. of 425 60 67 7 Yes Length. 790 $284,400 4.8 40 (Extremely (Extremely Yes
Academy (Reasonable) | (Reasonable) Height: 12
Reasonable) Reasonable)
(north area)
Stratmoor 3 _ $2,226 >75%
Valley - North 225 66 (Reas?)iable) (Marginally Yes L;Ir;{c;ft}}l{tgg)zo $745,200 54 62 (Extremely (Extremely Yes
of Academy Reasonable) gt Reasonable) Reasonable)
25-50 %
Stratton 69 -1 Length: 3830 $6,680 . g
Meadows 250 70 (Reasonable) | (Unreasonable) Yes Height: 20 $2,298,000 43 80 (Unreasonable) (Marginally No
Reasonable)
Glen Avenue 66 6 Length: 600 $8,181 50-75% s
Residences 400 60 (Reasonable) | (Reasonable) Yes Height: 20 $360,000 53 8 (Unreasonable) | (Reasonable) No
4 25-50 %
San Miguel 500 62 66 (Marginally Yes Length. 740 $466,200 45 9 511,511 (Marginally No#
(Reasonable) Height: 21 (Unreasonable)
Reasonable) Reasonable)
Mesa Springs 400 62 68 6 No N/a N/a N/a N/a N/a N/a No?
P (N/a) (N/a)




Distance

From 1990 2025 Noise Level . Dlmens.lons Cost Front-row o . . Wall to be
Nearest . Noise Noise of Noise ) . Number of . % Residential
. . Noise Increase and . Using $30 Noise ) Cost-Benefit Included
Neighborhood Residence Level and . Barrier Wall . Benefited . Development :
Level . Rating . Per Sq. Ft. | Reduction and Rating . in
To Center (dBA)! Rating (dBA) Feasible?? Analyzed ®) (dBA)! Receptors® and Rating Proiects?
Of I-25 (dBA)2 (feet) ject™
(feet)
. 63 >75%
f}i‘l’ll;diy 200 5 | (Marginally | fnable) Yes LIe_I“egit}}:ng $206,400 46 13 (Reiz’;f:ble) (Extremely Yes
& Reasonable) gt Reasonable)
Park Terrace 250 65 70 5 Yes Length: 540 $324,000 59 14 $4,450 (MafO:/;aH N
Apartments (Reasonable) | (Reasonable) Height: 20 ’ ’ (Unreasonable) Reas fnablg
> 75%
Holland Park 225 65 70 > Yes Length: 2820 | o) 353 600 57 70 $3,392 (Extremely Yes
(Reasonable) | (Reasonable) Height: 16 (Reasonable) Reasonable)
74 50%
Garden Terrace 250 69 (Extremely > Yes Length: 10101 ¢ (¢ 100 41 18 $8,211 (Marginally Nos
Apartments (Reasonable) Height: 20 (Unreasonable)
Reasonable) Reasonable)
4 >75%
Pulpit Rock 250 66 70 (Marginally Yes Length: 1885 | 4016 750 5.6 38 $3,986 (Extremely Yes
(Reasonable) Reasonable) Height: 15 (Reasonable) Reasonable)

T Predicted noise level at representative front-row residence for 1990 traffic and roadway conditions

2 Predicted noise level at representative front-row residence for 2025 traffic and roadway conditions, rating from CDOT Noise Guidelines (refer to Attachment A)

3 Per CDOT Noise Guidelines, a wall is feasible if it is physically possible to construct a continuous barrier, the barrier is predicted to achieve a noise reduction of at least 5 dBA at one or more

front-row receptors, and has no associated “fatal flaw” safety or maintenance concerns

Average predicted noise reduction at “benefited” receptors (see Note 5)

“Benefited” receptors are those where 3 dBA or more of noise reduction is predicted to be achieved by the noise barrier
From the CDOT Guidelines, the “Impacted Persons Desires” and “Development Existence” Reasonableness factors are “Extremely Reasonable” for all areas
Was considered “marginally reasonable” as there is a possibility of reduced cost if berm can be implemented
Not recommended based on reasonableness factors from CDOT Noise Guidelines
Not recommended based on feasibility factors from CDOT Noise Guidelines

O 0 NN U s







ATTACHMENT I - 125 EA NOISE TECHNICAL REPORT

CDOT Noise Abatement Determination Forms

DEN/023170001.DOC



COLORADO DEPARTMENT OF TRANSPORTATION
NOISE ABATEMENT DETERMINATION

Instructions: To complete this form refer to CDOT Noise Analysis Guidelines

Project # IM 0252-316 Project code (SA#) 12210 STIP # SP 4002 Project Location:
1-25 CO Springs-Stratmoor Valley, S. of Academy, S Area |
A. FEASIBILITY:
1. Can a continuous noise barrier or berm be constructed?. . . .. ... ... [0 vyes O No
2. Can a substantial noise reduction be achieved by constructing a noise barrier or berm?...
10dBA: [J YES [J NO 7-10dBA: [] YES ] NO 5-7dBA: U ves [ NO

3. Are there any "fatal flaw" safety or maintenance issues involving the proposed noise barrier orberm?.............. O YEs NO
B. REASONABLENESS: EXTREMELY MARGINALLY

REASONABLE REASONABLE REASONABLE UNREASONABLE
1. Cost Benefit Index (per receiver per dBA).. L[] Less than $3000 [ $3000-$3750 $3750-$4000 [ More than $4000
2. Average Build Noise Level ............. (] 70 dBA or More 66 - 70 dBA [] 63-66dBA [] Less than 63 dBA
3. Impacted persons' desires ... ........... More than 75% U 50% - 75% U 25% - 50% U Less than 25%
4. Development Type (Category B*). ... .... More than 75% 0 50% - 75% [ 25% - 50% [ Less than 25%
5. Development Existence (15 years or more) . O More than 75% [ 50% - 75% [ 25% - 50% [ Less than 25%
6. Build Noise Level vs. Existing Noise Level . [ Greaterthan 10dBA [ 5- 10 dBA ] 0-5dBA ] Noise Level Decrease

*Category B — Residential, School, Hospital, Park, Picnic/Active Sports Area, Motel, Church, Library

C. INSULATION CONSIDERATION:
1. Are normal noise abatement measures physically infeasible or economically unreasonable?. . ....................... . O yes O Nno
If the answer to 1 is YES, then:
2. a. Does this project have noise impacts to public or non-profit buildings?. . .. ......... ... . [ YES ] No
b. If yes, is it reasonable and feasible to provide insulation for these buildings?. . .. ........ ... ... . ... ... ... ... U YES LI No
3. a. Is private residential property affected by a 30 dB(A) or more noise level increase?. ... .......... ... .. .. .. . . (] YES [0 No
b. Are private residences impacted by 75 dB(A) OF MO 2. . . .. .ottt e e e [ YES ] No
D. ADDITIONAL CONSIDERATIONS:
The cost per benefited receptor per dB of reduction was calculated to be $4,866 for this area. However, as there is some possiblitiy of
constructing a berm at a lower cost, this was given a "marginally reasonable” rating.
E. DECISION:
1. Are noise mitigation measures feasible?. . . . ... .. YES L No
2. Are noise mitigation measures reasonable?. . . .. .. .. YES U No
3. Is insulation of buildings both feasible and reasonable?. . . . .. ... .. . . 0 YES NO
4. Shall noise mitigation measures be provided?. . . . ... .. O ves L No
F. DECISION DESCRIPTION AND JUSTIFICATION

While the average noise reduction of 4.4 dBA reported in the EA and Noise Technical Report does not meet the 5 dBA minimum, 5 dBA is
achieved at some front row residences. Furthermore, the wall (or berm) would protect a substantial number of residences and is recommended.

Completed by:

Michael Hankard - Hankard Environmental Inc.

Date:
January 8, 2004

CDOT Form #1209  12/02



COLORADO DEPARTMENT OF TRANSPORTATION
NOISE ABATEMENT DETERMINATION

Instructions: To complete this form refer to CDOT Noise Analysis Guidelines

Project # R Project code (SA#) STIP # Project Location:
IM 0252-316 12210 SP 4002 I-25 CO Springs-Stratmoor Valley,

S. of Academy, N Area |

A. FEASIBILITY:

1. Can a continuous noise barrier or berm be constructed?. . . .. ... ... [0 vyes O No
2. Can a substantial noise reduction be achieved by constructing a noise barrier or berm?...
10dBA: [ YES [J NO 7-10dBA: [J YES [J NO 5.7dBA: U yEs [ NO
3 Are there any "fatal flaw" safety or maintenance issues involving the proposed noise barrier orberm?.............. O YEs NO
B. REASONABLENESS: EXTREMELY MARGINALLY
REASONABLE REASONABLE REASONABLE UNREASONABLE
1. Cost Benefit Index (per receiver per dBA). . Less than $3000 [ $3000-$3750 [ $3750-$4000 [ More than $4000
2. Average Build Noise Level ............. (] 70 dBA or More 66 - 70 dBA [] 63-66dBA [] Less than 63 dBA
3. Impacted persons' desires ... ........... More than 75% U 50% - 75% U 25% - 50% U Less than 25%
4. Development Type (Category B*). ... .... More than 75% 0 50% - 75% [ 25% - 50% [ Less than 25%
5. Development Existence (15 years or more) . O More than 75% [ 50% - 75% [ 25% - 50% [ Less than 25%
6. Build Noise Level vs. Existing Noise Level . [ Greaterthan 10dBA [ 5- 10 dBA ] 0-5dBA ] Noise Level Decrease

*Category B — Residential, School, Hospital, Park, Picnic/Active Sports Area, Motel, Church, Library

C. INSULATION CONSIDERATION:

1. Are normal noise abatement measures physically infeasible or economically unreasonable?. . ....................... .
If the answer to 1 is YES, then:

2. a. Does this project have noise impacts to public or non-profit buildings?. . .. ......... ... .
b. If yes, is it reasonable and feasible to provide insulation for these buildings?. . .. ........ ... ... . ... ... ... ...

3. a. Is private residential property affected by a 30 dB(A) or more noise level increase?. ... .......... ... .. .. .. . .

b. Are private residences impacted by 75 dB(A) or more?

Oves 0OnNo

Oves [0 nNo
0vyes [ No
Oves [ nNo
Oves [0 nNo

D. ADDITIONAL CONSIDERATIONS:

E. DECISION:

1 Are noise mitigation measures feasible?. . . . ... .. YES L No
2 Are noise mitigation measures reasonable?. . . .. .. .. YES U No
3 Is insulation of buildings both feasible and reasonable?. . . . .. ... .. . . 0 YES NO
4 Shall noise mitigation measures be provided?. . . . ... .. O ves L No
F. DECISION DESCRIPTION AND JUSTIFICATION

While the average noise reduction of 4.8 dBA reported in the EA and Noise Technical Report does not meet the 5 dBA minimum, 5 dBA is
achieved at some front row residences. Furthermore, the wall (or berm) would protect a substantial number of residences and is recommended.

Completed by: Date:

Michael Hankard - Hankard Environmental Inc. January 8, 2004

CDOT Form #1209  12/02



COLORADO DEPARTMENT OF TRANSPORTATION
NOISE ABATEMENT DETERMINATION

Instructions: To complete this form refer to CDOT Noise Analysis Guidelines

Project # IM 0252-316 Project code (SA#) 12210 STIP # SP 4002 Project Location:

I-25 CO Springs-Stratmoor Valley, N of Academy

A. FEASIBILITY:

1. Can a continuous noise barrier or berm be constructed?. . . .. ... ... [0 vyes O No
2. Can a substantial noise reduction be achieved by constructing a noise barrier or berm?...
10dBA: [ YES [J NO 7-10dBA: [J YES [J NO 5.7dBA: U yEs [ NO
3 Are there any "fatal flaw" safety or maintenance issues involving the proposed noise barrier orberm?.............. O YEs NO
B. REASONABLENESS: EXTREMELY MARGINALLY
REASONABLE REASONABLE REASONABLE UNREASONABLE
1. Cost Benefit Index (per receiver per dBA). . Less than $3000 [ $3000-$3750 [ $3750-$4000 [ More than $4000
2. Average Build Noise Level ............. (] 70 dBA or More 66 - 70 dBA [] 63-66dBA [] Less than 63 dBA
3. Impacted persons' desires ... ........... More than 75% U 50% - 75% U 25% - 50% U Less than 25%
4. Development Type (Category B*). ... .... More than 75% 0 50% - 75% [ 25% - 50% [ Less than 25%
5. Development Existence (15 years or more) . O More than 75% [ 50% - 75% [ 25% - 50% [ Less than 25%
6. Build Noise Level vs. Existing Noise Level . [ Greaterthan 10dBA [] 5-10dBA 0-5dBA ] Noise Level Decrease

*Category B — Residential, School, Hospital, Park, Picnic/Active Sports Area, Motel, Church, Library

C. INSULATION CONSIDERATION:

1. Are normal noise abatement measures physically infeasible or economically unreasonable?. . ....................... . O yes O Nno

If the answer to 1 is YES, then:

2. a. Does this project have noise impacts to public or non-profit buildings?
b. If yes, is it reasonable and feasible to provide insulation for these buildings?

.......................................... Ovyes [ No

.................................... 0ves [ nNo
3. a. Is private residential property affected by a 30 dB(A) or more noise level increase?

b. Are private residences impacted by 75 dB(A) or more?

............................... Oves O No
...................................................... Ovyes [0 No

D. ADDITIONAL CONSIDERATIONS:

The cost per benefited receptor per dB of reduction was calculated to be $4,866 for this area. However, as there is some possiblitiy of
constructing a berm at a lower cost, this was given a "marginally reasonable” rating.

E. DECISION:

1 Are noise mitigation measures feasible?. . . . ... .. YES L No
2 Are noise mitigation measures reasonable?. . . .. .. .. YES U No
3 Is insulation of buildings both feasible and reasonable?. . . . .. ... .. . . 0 YES NO
4 Shall noise mitigation measures be provided?. . . . ... .. O ves L No
F. DECISION DESCRIPTION AND JUSTIFICATION

This wall is feasible, and will provide a substantial noise reduction to a relatvely large number of residences. It is therefore recommended.

Completed by:

Michael Hankard - Hankard Environmental Inc.

Date:
January 8, 2004

CDOT Form #1209  12/02




COLORADO DEPARTMENT OF TRANSPORTATION
NOISE ABATEMENT DETERMINATION

Instructions: To complete this form refer to CDOT Noise Analysis Guidelines

Project # IM 0252-316 Project code (SA#) 12210 STIP # SP 4002 Project Location:
I-25 CO Springs-Stratton Meadows
A. FEASIBILITY:
1. Can a continuous noise barrier or berm be constructed?. . . .. ... ... [0 vyes O No
2. Can a substantial noise reduction be achieved by constructing a noise barrier or berm?...
10dBA: [ YES [J NO 7-10dBA: [J YES [J NO 5.7dBA: U yEs [ NO

3. Are there any "fatal flaw" safety or maintenance issues involving the proposed noise barrier orberm?.............. O YEs NO
B. REASONABLENESS: EXTREMELY MARGINALLY

REASONABLE REASONABLE REASONABLE UNREASONABLE
1. Cost Benefit Index (per receiver per dBA).. L[] Less than $3000 [ $3000-$3750 [ $3750-$4000 More than $4000
2. Average Build Noise Level ............. (] 70 dBA or More 66 - 70 dBA [] 63-66dBA [] Less than 63 dBA
3. Impacted persons' desires ... ........... More than 75% U 50% - 75% U 25% - 50% U Less than 25%
4. Development Type (Category B*). ... .... [ More than 75% 0 50% - 75% 25% - 50% [ Less than 25%
5. Development Existence (15 years or more) . O More than 75% [ 50% - 75% [ 25% - 50% [ Less than 25%
6. Build Noise Level vs. Existing Noise Level . [ Greaterthan 10dBA [] 5-10dBA ] 0-5dBA Noise Level Decrease

*Category B — Residential, School, Hospital, Park, Picnic/Active Sports Area, Motel, Church, Library

C. INSULATION CONSIDERATION:
1. Are normal noise abatement measures physically infeasible or economically unreasonable?. . ....................... . YES O No
If the answer to 1 is YES, then:
2. a. Does this project have noise impacts to public or non-profit buildings?. . .. ......... ... . [ YES D NO
b. If yes, is it reasonable and feasible to provide insulation for these buildings?. . .. ........ ... ... . ... ... ... ... U YES I No
3. a. Is private residential property affected by a 30 dB(A) or more noise level increase?. ... .......... ... .. .. .. . . (] YES O Nno
b. Are private residences impacted by 75 dB(A) OF MO 2. . . .. .ottt e e e [ YES D NO
D. ADDITIONAL CONSIDERATIONS:
A recent safety improvement improvement project relocated southbound I-25 onramp traffic from the frontage road to a new ramp. This resulted in
a decrease in noise levels at adjacent homes.
E. DECISION:
1. Are noise mitigation measures feasible?. . . . ... .. YES L No
2. Are noise mitigation measures reasonable?. . . .. .. .. 0 YES NO
3. Is insulation of buildings both feasible and reasonable?. . . . .. ... .. . . 0 YES NO
4. Shall noise mitigation measures be provided?. . . . ... .. 0 YES NO
F. DECISION DESCRIPTION AND JUSTIFICATION
This area consists of mixed residential-commercial land use along the highway, and a mix of single family homes and apartments further south. A
barrier is feasible, although much of it would need to be constructed across the bridge strucutre. Noise reduction at the residences is limited by
the considerable amount of local traffic, which would not be mitigated by the wall. The number of residences with outdoor use that would recieve a
substantial benefit from a wall is unreasonably low. Therefore, no mitigation is recommended.
Completed by: Date:

Michael Hankard - Hankard Environmental Inc.

January 8, 2004

CDOT Form #1209  12/02




COLORADO DEPARTMENT OF TRANSPORTATION
NOISE ABATEMENT DETERMINATION

Instructions: To complete this form refer to CDOT Noise Analysis Guidelines

Project # IM 0252-316 Project code (SA#) 12210 STIP # SP 4002 Project Location:

I-25 CO Springs-Glen Avenue Residences

A. FEASIBILITY:

1. Can a continuous noise barrier or berm be constructed?. . . .. ... ... [0 vyes O No
2. Can a substantial noise reduction be achieved by constructing a noise barrier or berm?...
10dBA: [ YES [J NO 7-10dBA: [J YES [J NO 5.7dBA: U yEs [ NO
3 Are there any "fatal flaw" safety or maintenance issues involving the proposed noise barrier orberm?.............. O YEs NO
B. REASONABLENESS: EXTREMELY MARGINALLY
REASONABLE REASONABLE REASONABLE UNREASONABLE
1. Cost Benefit Index (per receiver per dBA).. L[] Less than $3000 [ $3000-$3750 [ $3750-$4000 More than $4000
2. Average Build Noise Level ............. (] 70 dBA or More 66 - 70 dBA [] 63-66dBA [] Less than 63 dBA
3. Impacted persons' desires ... ........... More than 75% U 50% - 75% U 25% - 50% U Less than 25%
4. Development Type (Category B*). ... .... [ More than 75% 50% - 75% [ 25% - 50% [ Less than 25%
5. Development Existence (15 years or more) . O More than 75% [ 50% - 75% [ 25% - 50% [ Less than 25%
6. Build Noise Level vs. Existing Noise Level . [ Greaterthan 10dBA [ 5- 10 dBA ] 0-5dBA ] Noise Level Decrease

*Category B — Residential, School, Hospital, Park, Picnic/Active Sports Area, Motel, Church, Library

C. INSULATION CONSIDERATION:

1. Are normal noise abatement measures physically infeasible or economically unreasonable?. . ....................... .
If the answer to 1 is YES, then:

2. a. Does this project have noise impacts to public or non-profit buildings?. . .. ......... ... .
b. If yes, is it reasonable and feasible to provide insulation for these buildings?. . .. ........ ... ... . ... ... ... ...

3. a. Is private residential property affected by a 30 dB(A) or more noise level increase?. ... .......... ... .. .. .. . .

b. Are private residences impacted by 75 dB(A) or more?

ves [ NO

Oves 0Ono
vyes [0 No
Oves 0OnNo
Oves 0Ono

D. ADDITIONAL CONSIDERATIONS:

E. DECISION:

1 Are noise mitigation measures feasible?. . . . ... .. YES L No
2 Are noise mitigation measures reasonable?. . . .. .. .. YES U No
3 Is insulation of buildings both feasible and reasonable?. . . . .. ... .. . . 0 YES NO
4 Shall noise mitigation measures be provided?. . . . ... .. O ves L No
F. DECISION DESCRIPTION AND JUSTIFICATION

This wall provides somewhat minimal benefit to only a few residences. However, it would also protect active outdoor use areas in adjacent

portions of Monument Valley Park. This wall is recommended as it protects both the park and residences.

Completed by: Date:

Michael Hankard - Hankard Environmental Inc. January 8, 2004

CDOT Form #1209  12/02




COLORADO DEPARTMENT OF TRANSPORTATION
NOISE ABATEMENT DETERMINATION

Instructions: To complete this form refer to CDOT Noise Analysis Guidelines

Project # IM 0252-316 Project code (SA#) 12210 STIP # SP 4002 Project Location:
I-25 CO Springs-San Miguel Neighborhood
A. FEASIBILITY:
1. Can a continuous noise barrier or berm be constructed?. . . . ... ... O ves 0 No
2. Can a substantial noise reduction be achieved by constructing a noise barrier or berm?...
10dBA: [ YES [J NO 7-10dBA: [J YES [J NO 5.7dBA: U yEs [ NO
3. Are there any "fatal flaw" safety or maintenance issues involving the proposed noise barrier orberm?.............. O YEs NO
B. REASONABLENESS: EXTREMELY MARGINALLY
REASONABLE REASONABLE REASONABLE UNREASONABLE
1. Cost Benefit Index (per receiver per dBA).. L[] Less than $3000 [ $3000-$3750 [ $3750-$4000 More than $4000
2. Average Build Noise Level ............. (] 70 dBA or More 66 - 70 dBA [] 63-66dBA [] Less than 63 dBA
3. Impacted persons' desires ... ........... More than 75% U 50% - 75% U 25% - 50% U Less than 25%
4. Development Type (Category B*). ... .... [ More than 75% 0 50% - 75% 25% - 50% [ Less than 25%
5. Development Existence (15 years or more) . O More than 75% [ 50% - 75% [ 25% - 50% [ Less than 25%
6. Build Noise Level vs. Existing Noise Level . [ Greaterthan 10dBA [] 5-10dBA 0-5dBA ] Noise Level Decrease
*Category B — Residential, School, Hospital, Park, Picnic/Active Sports Area, Motel, Church, Library
C. INSULATION CONSIDERATION:
1. Are normal noise abatement measures physically infeasible or economically unreasonable?. . ....................... . YES O No
If the answer to 1 is YES, then:
2. a. Does this project have noise impacts to public or non-profit buildings?. . .. ......... ... . [ YES D NO
b. If yes, is it reasonable and feasible to provide insulation for these buildings?. . .. ........ ... ... . ... ... ... ... U YES I No
3. a. Is private residential property affected by a 30 dB(A) or more noise level increase?. ... .......... ... .. .. .. . . (] YES O Nno
b. Are private residences impacted by 75 dB(A) OF MO 2. . . .. .ottt e e e [ YES D NO
D. ADDITIONAL CONSIDERATIONS:
The noise reduction predicted by the noise wall analyzed for this site is 4.5 dBA was rounded to 5 dBA. There is a susbstantial amount of daytime
auto and truck traffic on Recreation Way, which would reflect off of the proposed noise wall. RR noise would be mitigated by the wall.
E. DECISION:
1. Are noise mitigation measures feasible?. . . . ... .. YES L No
2. Are noise mitigation measures reasonable?. . . .. .. .. 0 YES NO
3. Is insulation of buildings both feasible and reasonable?. . . . .. ... .. . . 0 YES NO
4. Shall noise mitigation measures be provided?. . . . ... .. 0 YES NO
F. DECISION DESCRIPTION AND JUSTIFICATION
The noise reduction predicted from this wall barely meets the 5 dBA minimum, and reflection of frontage road traffic noise would make this worse.
Furtheremore, the cost-benefit of this wall is unreasonable. Therefore, no mitigation is recommended.
Completed by: Date:
Michael Hankard - Hankard Environmental Inc. January 8, 2004

CDOT Form #1209  12/02




COLORADO DEPARTMENT OF TRANSPORTATION
NOISE ABATEMENT DETERMINATION

Instructions: To complete this form refer to CDOT Noise Analysis Guidelines

Project # R Project code (SA#) STIP # Project Location:
IM 0252-316 12210 I-25 CO Springs-Mesa Springs Area Residences

A. FEASIBILITY:

1. Can a continuous noise barrier or berm be constructed?. . . .. ... ... O YEs O no
2. Can a substantial noise reduction be achieved by constructing a noise barrier or berm?...
10dBA: [ YES [J NO 7-10dBA: [J YES [J NO 5.7dBA: [J YEs U NO
3. Are there any "fatal flaw" safety or maintenance issues involving the proposed noise barrier orberm?.............. O ves O No
B. REASONABLENESS: EXTREMELY MARGINALLY
REASONABLE REASONABLE REASONABLE UNREASONABLE
1. Cost Benefit Index (per receiver per dBA).. L[] Less than $3000 [ $3000-$3750 [ $3750-$4000 [ More than $4000
2. Average Build Noise Level ............. (] 70 dBA or More [] 66-70 dBA [] 63-66dBA [] Less than 63 dBA
3. Impacted persons' desires ... ........... L] More than 75% U 50% - 75% U 25% - 50% U Less than 25%
4. Development Type (Category B*). ... .... [ More than 75% 0 50% - 75% [ 25% - 50% [ Less than 25%
5. Development Existence (15 years or more) . [ More than 75% [ 50% - 75% [ 25% - 50% [ Less than 25%
6. Build Noise Level vs. Existing Noise Level . [ Greaterthan 10dBA [] 5-10dBA ] 0-5dBA ] Noise Level Decrease

*Category B — Residential, School, Hospital, Park, Picnic/Active Sports Area, Motel, Church, Library

C. INSULATION CONSIDERATION:

1. Are normal noise abatement measures physically infeasible or economically unreasonable?. . ....................... . YES O No
If the answer to 1 is YES, then:

2. a. Does this project have noise impacts to public or non-profit buildings?. . .. ......... ... . [ YES D NO
b. If yes, is it reasonable and feasible to provide insulation for these buildings?. . .. ........ ... ... . ... ... ... ... U YES I No

3. a. Is private residential property affected by a 30 dB(A) or more noise level increase?. ... .......... ... .. .. .. . . (] YES O Nno
b. Are private residences impacted by 75 dB(A) OF MO 2. . . .. .ottt e e e [ YES D NO

D. ADDITIONAL CONSIDERATIONS:

E. DECISION:

1 Are noise mitigation measures feasible?. . . . ... .. 0 YES NO
2 Are noise mitigation measures reasonable?. . . .. .. .. 0 YES U No
3 Is insulation of buildings both feasible and reasonable?. . . . .. ... .. . . 0 YES NO
4 Shall noise mitigation measures be provided?. . . . ... .. 0 YES NO
F. DECISION DESCRIPTION AND JUSTIFICATION

It is physically infeasible to construct a noise wall on the west side of the frontage road due to direct access, and a wall on the east side of the
frontage road would not provide at least 5 dB of noise reduction. No analysis of reasonableness was conducted. This area does not qualify for
noise insulation. Therefore, no mitigation is recommended.

Completed by: Date:

Michael Hankard - Hankard Environmental Inc. January 8, 2004

CDOT Form #1209  12/02



COLORADO DEPARTMENT OF TRANSPORTATION
NOISE ABATEMENT DETERMINATION

Instructions: To complete this form refer to CDOT Noise Analysis Guidelines

Project # R Project code (SA#) STIP # Project Location:
IM 0252-316 12210 SP 4002 1-25 CO Springs-Holiday Village

A. FEASIBILITY:

1. Can a continuous noise barrier or berm be constructed?. . . .. ... ... [0 vyes O No
2. Can a substantial noise reduction be achieved by constructing a noise barrier or berm?...
10dBA: [ YES [J NO 7-10dBA: [J YES [J NO 5.7dBA: U yEs [ NO
3. Are there any "fatal flaw" safety or maintenance issues involving the proposed noise barrier orberm?.............. O YEs NO
B. REASONABLENESS: EXTREMELY MARGINALLY
REASONABLE REASONABLE REASONABLE UNREASONABLE
1. Cost Benefit Index (per receiver per dBA).. L[] Less than $3000 $3000-$3750 [ $3750-$4000 [ More than $4000
2. Average Build Noise Level ............. (] 70 dBA or More [] 66-70 dBA 63 - 66 dBA [] Less than 63 dBA
3. Impacted persons' desires ... ........... More than 75% U 50% - 75% U 25% - 50% U Less than 25%
4. Development Type (Category B*). ... .... More than 75% 0 50% - 75% [ 25% - 50% [ Less than 25%
5. Development Existence (15 years or more) . O More than 75% [ 50% - 75% [ 25% - 50% [ Less than 25%
6. Build Noise Level vs. Existing Noise Level . [ Greaterthan 10dBA [ 5- 10 dBA ] 0-5dBA ] Noise Level Decrease

*Category B — Residential, School, Hospital, Park, Picnic/Active Sports Area, Motel, Church, Library

C. INSULATION CONSIDERATION:

1. Are normal noise abatement measures physically infeasible or economically unreasonable?. . ....................... . O yes O Nno
If the answer to 1 is YES, then:

2. a. Does this project have noise impacts to public or non-profit buildings?. . .. ......... ... . [ YES ] No
b. If yes, is it reasonable and feasible to provide insulation for these buildings?. . .. ........ ... ... . ... ... ... ... U YES LI No

3. a. Is private residential property affected by a 30 dB(A) or more noise level increase?. ... .......... ... .. .. .. . . (] YES [0 No
b. Are private residences impacted by 75 dB(A) OF MO 2. . . .. .ottt e e e [ YES ] No

D. ADDITIONAL CONSIDERATIONS:

While the average noise reduction of 4.6 dBA reported in the EA and Noise Technical Report does not meet the 5 dBA minimum, 5 dBA is
achieved at some front row residences.

E. DECISION:
1 Are noise mitigation measures feasible?. . . . ... .. YES L No
2 Are noise mitigation measures reasonable?. . . .. .. .. YES U No
3 Is insulation of buildings both feasible and reasonable?. . . . .. ... .. . . 0 YES NO
4 Shall noise mitigation measures be provided?. . . . ... .. O ves L No
F. DECISION DESCRIPTION AND JUSTIFICATION

This wall is feasible and reasonable to implement per CDOT Noise Guidelines.
Completed by: Date:
Michael Hankard - Hankard Environmental Inc. January 8, 2004

CDOT Form #1209  12/02




COLORADO DEPARTMENT OF TRANSPORTATION
NOISE ABATEMENT DETERMINATION

Instructions: To complete this form refer to CDOT Noise Analysis Guidelines

Project # IM 0252-316 Project code (SA#) 12210 STIP # SP 4002 Project Location:

I-25 CO Springs-Park Terrace Apartments

A. FEASIBILITY:

1. Can a continuous noise barrier or berm be constructed?. . . .. ... ... [0 vyes O No
2. Can a substantial noise reduction be achieved by constructing a noise barrier or berm?...
10dBA: [ YES [J NO 7-10dBA: [J YES [J NO 5.7dBA: U yEs [ NO
3 Are there any "fatal flaw" safety or maintenance issues involving the proposed noise barrier orberm?.............. O YEs NO
B. REASONABLENESS: EXTREMELY MARGINALLY
REASONABLE REASONABLE REASONABLE UNREASONABLE
1. Cost Benefit Index (per receiver per dBA).. L[] Less than $3000 [ $3000-$3750 [ $3750-$4000 More than $4000
2. Average Build Noise Level ............. (] 70 dBA or More 66 - 70 dBA [] 63-66dBA [] Less than 63 dBA
3. Impacted persons' desires ... ........... More than 75% U 50% - 75% U 25% - 50% U Less than 25%
4. Development Type (Category B*). ... .... [ More than 75% 0 50% - 75% 25% - 50% [ Less than 25%
5. Development Existence (15 years or more) . O More than 75% [ 50% - 75% [ 25% - 50% [ Less than 25%
6. Build Noise Level vs. Existing Noise Level . [ Greaterthan 10dBA [ 5- 10 dBA ] 0-5dBA ] Noise Level Decrease

*Category B — Residential, School, Hospital, Park, Picnic/Active Sports Area, Motel, Church, Library

C. INSULATION CONSIDERATION:

1. Are normal noise abatement measures physically infeasible or economically unreasonable?. . ....................... .
If the answer to 1 is YES, then:

2. a. Does this project have noise impacts to public or non-profit buildings?. . .. ......... ... .
b. If yes, is it reasonable and feasible to provide insulation for these buildings?. . .. ........ ... ... . ... ... ... ...

3. a. Is private residential property affected by a 30 dB(A) or more noise level increase?. ... .......... ... .. .. .. . .

b. Are private residences impacted by 75 dB(A) or more?

ves [ NO

Oves 0Ono
vyes [0 No
Oves 0OnNo
Oves 0Ono

D. ADDITIONAL CONSIDERATIONS:

E. DECISION:

1 Are noise mitigation measures feasible?. . . . ... .. YES L No
2 Are noise mitigation measures reasonable?. . . .. .. .. 0 YES NO
3 Is insulation of buildings both feasible and reasonable?. . . . .. ... .. . . 0 YES NO
4 Shall noise mitigation measures be provided?. . . . ... .. 0 YES NO
F. DECISION DESCRIPTION AND JUSTIFICATION

A wall built to protect these apartments would protect very few units, and would provide minimal noise reduction due to the reflect of frontage

traffic noise off of the wall and back toward the apartments.

Completed by: Date:

Michael Hankard - Hankard Environmental Inc. January 8, 2004

CDOT Form #1209  12/02




COLORADO DEPARTMENT OF TRANSPORTATION
NOISE ABATEMENT DETERMINATION

Instructions: To complete this form refer to CDOT Noise Analysis Guidelines

Project # R Project code (SA#) STIP # Project Location:
IM 0252-316 12210 8P 4002 I-25 CO Springs-Holland Park Neighborhood

A. FEASIBILITY:

1. Can a continuous noise barrier or berm be constructed?. . . .. ... ... [0 vyes O No
2. Can a substantial noise reduction be achieved by constructing a noise barrier or berm?...
10dBA: [ YES [J NO 7-10dBA: [J YES [J NO 5.7dBA: U yEs [ NO
3. Are there any "fatal flaw" safety or maintenance issues involving the proposed noise barrier orberm?.............. O YEs NO
B. REASONABLENESS: EXTREMELY MARGINALLY
REASONABLE REASONABLE REASONABLE UNREASONABLE
1. Cost Benefit Index (per receiver per dBA).. L[] Less than $3000 $3000-$3750 [ $3750-$4000 [ More than $4000
2. Average Build Noise Level ............. (] 70 dBA or More 66 - 70 dBA [] 63-66dBA [] Less than 63 dBA
3. Impacted persons' desires ... ........... More than 75% U 50% - 75% U 25% - 50% U Less than 25%
4. Development Type (Category B*). ... .... More than 75% 0 50% - 75% [ 25% - 50% [ Less than 25%
5. Development Existence (15 years or more) . O More than 75% [ 50% - 75% [ 25% - 50% [ Less than 25%
6. Build Noise Level vs. Existing Noise Level . [ Greaterthan 10dBA [ 5- 10 dBA ] 0-5dBA ] Noise Level Decrease

*Category B — Residential, School, Hospital, Park, Picnic/Active Sports Area, Motel, Church, Library

C. INSULATION CONSIDERATION:

1. Are normal noise abatement measures physically infeasible or economically unreasonable?. . ....................... . O yes O Nno
If the answer to 1 is YES, then:

2. a. Does this project have noise impacts to public or non-profit buildings?. . .. ......... ... . [ YES ] No
b. If yes, is it reasonable and feasible to provide insulation for these buildings?. . .. ........ ... ... . ... ... ... ... U YES LI No

3. a. Is private residential property affected by a 30 dB(A) or more noise level increase?. ... .......... ... .. .. .. . . (] YES [0 No
b. Are private residences impacted by 75 dB(A) OF MO 2. . . .. .ottt e e e [ YES ] No

D. ADDITIONAL CONSIDERATIONS:

E. DECISION:
1 Are noise mitigation measures feasible?. . . . ... .. YES L No
2 Are noise mitigation measures reasonable?. . . .. .. .. YES U No
3 Is insulation of buildings both feasible and reasonable?. . . . .. ... .. . . 0 YES NO
4 Shall noise mitigation measures be provided?. . . . ... .. O ves L No
F. DECISION DESCRIPTION AND JUSTIFICATION

This wall is considered feasible and reasonable to implement per CDOT Noise Guidelines.
Completed by: Date:
Michael Hankard - Hankard Environmental Inc. January 8, 2004

CDOT Form #1209  12/02




COLORADO DEPARTMENT OF TRANSPORTATION
NOISE ABATEMENT DETERMINATION

Instructions: To complete this form refer to CDOT Noise Analysis Guidelines

Project # IM 0252-316 Project code (SA#) 12210 STIP # SP 4002 Project Location:

I-25 CO Springs-Garden Terrace Apartments

A. FEASIBILITY:

1. Can a continuous noise barrier or berm be constructed?. . . .. ... ... [0 vyes O No
2. Can a substantial noise reduction be achieved by constructing a noise barrier or berm?...
10dBA: [ YES [J NO 7-10dBA: [J YES [J NO 5.7dBA: U yEs [ NO
3 Are there any "fatal flaw" safety or maintenance issues involving the proposed noise barrier orberm?.............. O YEs NO
B. REASONABLENESS: EXTREMELY MARGINALLY
REASONABLE REASONABLE REASONABLE UNREASONABLE
1. Cost Benefit Index (per receiver per dBA).. L[] Less than $3000 [ $3000-$3750 [ $3750-$4000 More than $4000
2. Average Build Noise Level ............. 70 dBA or More [] 66-70 dBA [] 63-66dBA [] Less than 63 dBA
3. Impacted persons' desires ... ........... More than 75% U 50% - 75% U 25% - 50% U Less than 25%
4. Development Type (Category B*). ... .... [ More than 75% 0 50% - 75% 25% - 50% [ Less than 25%
5. Development Existence (15 years or more) . O More than 75% [ 50% - 75% [ 25% - 50% [ Less than 25%
6. Build Noise Level vs. Existing Noise Level . [ Greaterthan 10dBA [ 5- 10 dBA ] 0-5dBA ] Noise Level Decrease

*Category B — Residential, School, Hospital, Park, Picnic/Active Sports Area, Motel, Church, Library

C. INSULATION CONSIDERATION:

1. Are normal noise abatement measures physically infeasible or economically unreasonable?. . ....................... .

If the answer to 1 is YES, then:
2. a. Does this project have noise impacts to public or non-profit buildings?

b. If yes, is it reasonable and feasible to provide insulation for these buildings?

3. a. Is private residential property affected by a 30 dB(A) or more noise level increase?

b. Are private residences impacted by 75 dB(A) OF MO 2. . . .. .ottt e e e

ves [ NO

Oves 0Ono
vyes [0 No
Oves 0OnNo
Oves 0Ono

D. ADDITIONAL CONSIDERATIONS:

While the average noise reduction of 4.1 dBA reported in the EA and Noise Technical Report does not meet the 5 dBA minimum, 5 dBA is

achieved at the very front row apartments.

E. DECISION:

1 Are noise mitigation measures feasible?. . . . ... .. YES L No
2 Are noise mitigation measures reasonable?. . . .. .. .. 0 YES NO
3 Is insulation of buildings both feasible and reasonable?. . . . .. ... .. . . 0 YES NO
4 Shall noise mitigation measures be provided?. . . . ... .. 0 YES NO
F. DECISION DESCRIPTION AND JUSTIFICATION

A wall built to protect these apartments would protect very few units, and would provide minimal noise reduction due to the reflect of frontage

traffic noise off of the wall and back toward the apartments.

Completed by: Date:

Michael Hankard - Hankard Environmental Inc. January 8, 2004

CDOT Form #1209  12/02




COLORADO DEPARTMENT OF TRANSPORTATION
NOISE ABATEMENT DETERMINATION

Instructions: To complete this form refer to CDOT Noise Analysis Guidelines

Project # R Project code (SA#) STIP # Project Location:
IM 0252-316 12210 8P 4002 I-25 CO Springs-Pulpit Rock Neighborhood

A. FEASIBILITY:

1. Can a continuous noise barrier or berm be constructed?. . . .. ... ... [0 vyes O No
2. Can a substantial noise reduction be achieved by constructing a noise barrier or berm?...
10dBA: [ YES [J NO 7-10dBA: [J YES [J NO 5.7dBA: U yEs [ NO
3. Are there any "fatal flaw" safety or maintenance issues involving the proposed noise barrier orberm?.............. O YEs NO
B. REASONABLENESS: EXTREMELY MARGINALLY
REASONABLE REASONABLE REASONABLE UNREASONABLE
1. Cost Benefit Index (per receiver per dBA).. L[] Less than $3000 $3000-$3750 [ $3750-$4000 [ More than $4000
2. Average Build Noise Level ............. (] 70 dBA or More 66 - 70 dBA [] 63-66dBA [] Less than 63 dBA
3. Impacted persons' desires ... ........... More than 75% U 50% - 75% U 25% - 50% U Less than 25%
4. Development Type (Category B*). ... .... More than 75% 0 50% - 75% [ 25% - 50% [ Less than 25%
5. Development Existence (15 years or more) . O More than 75% [ 50% - 75% [ 25% - 50% [ Less than 25%
6. Build Noise Level vs. Existing Noise Level . [ Greaterthan 10dBA [] 5-10dBA 0-5dBA ] Noise Level Decrease

*Category B — Residential, School, Hospital, Park, Picnic/Active Sports Area, Motel, Church, Library

C. INSULATION CONSIDERATION:

1. Are normal noise abatement measures physically infeasible or economically unreasonable?. . ....................... . O yes O Nno
If the answer to 1 is YES, then:

2. a. Does this project have noise impacts to public or non-profit buildings?. . .. ......... ... . [ YES ] No
b. If yes, is it reasonable and feasible to provide insulation for these buildings?. . .. ........ ... ... . ... ... ... ... U YES LI No

3. a. Is private residential property affected by a 30 dB(A) or more noise level increase?. ... .......... ... .. .. .. . . (] YES [0 No
b. Are private residences impacted by 75 dB(A) OF MO 2. . . .. .ottt e e e [ YES ] No

D. ADDITIONAL CONSIDERATIONS:

E. DECISION:
1 Are noise mitigation measures feasible?. . . . ... .. YES L No
2 Are noise mitigation measures reasonable?. . . .. .. .. YES U No
3 Is insulation of buildings both feasible and reasonable?. . . . .. ... .. . . 0 YES NO
4 Shall noise mitigation measures be provided?. . . . ... .. O ves L No
F. DECISION DESCRIPTION AND JUSTIFICATION

This wall is feasible and reasonable to implement per CDOT Noise Guidelines.
Completed by: Date:
Michael Hankard - Hankard Environmental Inc. January 8, 2004

CDOT Form #1209  12/02
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