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1 Introduction

1.1 Study Location

The City of Tucson and the Federal Highway Administration (FHWA) propose to construct a new
roadway connecting North Sabino Canyon Road to North Kolb Road in the city of Tucson, Pima County,
Arizona. The project will take place entirely within Tucson’s city limits. The project location is displayed
in Figure 1, and the project vicinity is displayed in Figure 2.

Stage 11 (30%) engineering drawings were used for this traffic noise analysis. Peak-hour traffic volumes
were obtained from the Initial Traffic Engineering Report, Kolb Road/Sabino Canyon Road Connection
Tucson, Arizona (Psomas 2009).

1.2 Existing Roadway Conditions and Land Use

The project vicinity features a concentration of principal arterial roads providing connectivity between
northeastern Tucson and Pima County and the rest of the city. Sabino Canyon Road, Tanque Verde Road,
Speedway Boulevard, and Kolb Road are principal arterial roads within the project limits.
The intersection of these roads and the properties within the immediate vicinity encompass the traffic
noise study area. Pantano Wash is a major wash transecting the project area. See Figure 2 and refer to
Appendix A, Monitoring Sites, Receiver Locations and Potential Barrier Locations, for detailed maps.

Sabino Canyon Road is a north-to-south roadway currently terminating near Tanque Verde Road at the
Morris K. Udall Regional Park (Udall Park). North of Tanque Verde Road, Sabino Canyon Road is an
arterial road featuring four lanes with a raised median. South of Tanque Verde Road, Sabino Canyon
Road reduces to two lanes and provides access to Udall Park east of Sabino Canyon Road and residential
neighborhoods to the west. The road terminates approximately 0.3 mile south of Tanque Verde Road.

Tanque Verde Road is a six-lane arterial road with a raised median, running east-to-west through the
project area. Tanque Verde Road intersects Kolb Road approximately 0.5 mile west of Sabino Canyon
Road. Kolb Road runs north-to-south, featuring six lanes and a raised median.

Land use within the traffic noise study area is commercial, residential, park, and closed landfill (refer to
Figure 2 for land use). Development along Sabino Canyon Road, north of Tanque Verde Road, is
primarily single-family residential. The northwestern, northeastern, and southwestern corners of the
Sabino Canyon Road and Tanque Verde Road intersection feature commercial properties whose
operations include strip malls with stores, banks, and restaurants. The City of Tucson-owned Udall Park
is located at the southeastern corner of the intersection. Park amenities include trails, covered picnic areas,
an outdoor pool, tennis courts, soccer fields, and three baseball fields.

A pet-boarding business, Sabino Canyon Pet Resort, is located within the single-family residential
neighborhood west of the park, at the intersection of Crestline Drive and Sabino Canyon Road. Pantano II
is a residential neighborhood of townhomes located at the Sabino Canyon Road terminus. Udall Park is
directly east of the Pantano II townhomes, and Pantano Wash is directly to the west.
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Figure 1. Project location
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Figure 2. Project vicinity
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The closed Vincent Mullens landfill is located south of the park and the Pantano II townhomes, and
adjacent to the Pantano Wash, near the southern project terminus.

The residential neighborhood, Dorado Country Club Estates, is located west of Kolb Road at the proposed
Kolb Road intersection with the new roadway. Commercial properties are located along the eastern side
of Kolb Road near the proposed intersection.

1.3 Planned Project Improvements

The City of Tucson and the Federal Highway Administration (FHWA) propose to extend the existing
Sabino Canyon Road from its current terminus near Morris K. Udall Regional Park (Udall Park) to
intersect with Kolb Road north of Speedway Boulevard. The project will involve:

e constructing a new four-lane road connecting the existing Sabino Canyon Road to Kolb Road

e reconstructing the Sabino Canyon Road and Tanque Verde Road intersection to accommodate the
improved Sabino Canyon Road

e widening the existing Sabino Canyon Road north of Tanque Verde Road to accommodate the new
road design

e relocating the existing two-bay bus pullout situated at the southeastern corner of Sabino Canyon Road
and Tanque Verde Road

e constructing a bridge of the same travel lane, multiuse lane, and median configuration to carry the
proposed road over Pantano Wash

e constructing an intersection at the proposed Sabino Canyon Road terminus at Kolb Road

e constructing multiuse paths, pedestrian signals, and other pedestrian and bicycle facilities providing
access to Udall Park and the Pantano Wash Linear Park that is currently under construction

Project construction will occur in two phases: The City of Tucson proposes to implement Phase I
involving the reconstruction of the Sabino Canyon Road and Tanque Verde Road intersection with
improvements along Sabino Canyon Road extending to the Udall Park entrance. This phase will receive
local funding from the Regional Transportation Authority. Phase II will receive federal and local
government funding and will involve the proposed improvements from the park entrance, southward to
the southern project terminus. The project’s design is developed to accommodate projected traffic
volumes for 2030.

2 Methods

A new or expanded roadway will increase traffic-generated noise in the surrounding area. For this study,
the methods for determining the future noise levels and identifying possible mitigation measures to
address those increased noise levels included using the FHWA Traffic Noise Model version 2.5
(TNM 2.5) and following noise abatement criteria established by FHWA and the Arizona Department of
Transportation (ADOT).

To assess the potential change in noise levels, the existing noise environment was evaluated.
Representative sites within the project area were chosen and ambient noise levels were measured at each
site. Roadway geometry and topography, traffic volumes, existing barriers, land features, and the
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representative sites were entered into TNM 2.5 to replicate the conditions under which the noise level
measurements were taken. Noise levels were calculated and compared with the ambient levels. This
process examines the accuracy of the traffic noise model in performing noise level calculations for this
project. Discrepancies in the model’s calculations, if any, were addressed prior to using the model for
predicting existing and design year noise levels (see Section 3, TNM 2.5 Noise Model Validation). Four
conditions were modeled using TNM 2.5. The model estimated the peak-hour traffic noise levels for:

e existing condition (2009)
e projected no-build condition (2030)
e projected build condition without noise mitigation (2030)

e projected condition with noise barriers as mitigation (2030)

The 2030 projected conditions were compared with the criteria established in ADOT’s noise abatement
policy to determine whether noise mitigation was warranted.

2.1 TNM 2.5 Modeling

The TNM 2.5 model translated the roads in the project area into a series of endpoints on a three-
dimensional X, Y, and Z coordinate system. This computer model was developed to comply with FHWA
noise regulations and is considered the current standard for roadway noise analyses.

The TNM model requires input data regarding the geometry of roadways in the project area, vehicle mix,
traffic volumes, and vehicle speeds. The proposed roadway and the surrounding arterial roads were
defined by a series of roadway segment endpoints. Existing barriers, including residential privacy walls,
were included in the model. Existing and future roadway and residential elevations were provided by
Psomas Engineering, Inc.' Noise-sensitive properties were represented in TNM as single points
(receivers) and assigned an elevation of 5 feet above the ground to simulate the average height of human
hearing. The sound levels were modeled using the A-weighted decibel (dBA), which is the measurement
of sound that most closely approximates the sensitivity of the human ear. The noise level results—
discussed in Section 4, Existing Noise Environment, and Section 5, Future Conditions—are presented in
Leqin, the continuous sound level that would contain the same acoustical energy for 1 hour as the
fluctuating sound levels during the same period.

The vehicles were classified as automobiles (including motorcycles and two-axle vehicles such as
passenger cars, pickup trucks, and vans), medium trucks (three-axle vehicles and city buses), and heavy
trucks (four- or more-axle vehicles). Each of these vehicle types generates noise from a different height
above the roadway, called the source height.

TNM 2.5 uses the above-described information to calculate the noise contribution from each roadway
segment to each receiver and then determine the cumulative effect of all roadway noise sources for each
receiver. Ongoing validation studies conducted at the Volpe National Transportation Systems Center, a
facility of the United States Department of Transportation Research and Innovative Technology

! Existing elevation contours were provided in digital file c-kcO1tb.dwg on April 26, 2010 and a future elevation
profile was provided in digital file c-kcO1pb.dwg on October 29, 2010.
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Administration, show that the TNM 2.5 model typically predicts noise levels within an acceptable range
of accuracy.”

2.2 Noise Abatement Criteria (NAC)

Title 23 Code of Federal Regulations, Part 772 (23 CFR 772), entitled Procedures for Abatement of
Highway Traffic Noise and Construction Noise (FHWA NAC), and ADOT’s 2005 Noise Abatement
Policy (NAP) (ADOT 2005), and addendum dated August 2007 (ADOT 2007), were used for this study.
These policies and criteria were developed to provide procedures for noise studies and noise abatement
measures.

The FHWA NAC delineates noise-sensitive areas by land use categories and the noise levels in
A-weighted decibels at which abatement should be considered (see Table 1). Abatement should be
considered when noise levels “approach” or exceed the NAC, or when future noise levels “substantially
increase” over existing levels.

Table 1. FHWA noise abatement criteria (NAC)

Land use NAC .
Description of land use category

category (dBA Leg)

Land on which serenity and quiet are of extraordinary significance and serve an
A 57 (exterior) important public need and where the preservation of those qualities is essential if the

area is to continue to serve its intended purpose

Picnic areas, recreation areas, playgrounds, active sports areas, parks, residences,

B 67 (exterior) ] . .
motels, hotels, schools, churches, libraries, RV parks, day care centers, and hospitals
C 72 (exterior) Developed land, properties, or activities not included in Categories A and B above
D Not applicable Undeveloped land
. . Residences, motels, hotels, public meeting rooms, schools, churches, libraries,
E 52 (interior)

hospitals, and auditoriums

Source: 23 CFR 772

The FHWA NAC allow individual states and local governments to define the level at which traffic noise
“approaches” the noise abatement criteria, and at which point design year (2030) traffic noise levels
“substantially increase” over existing traffic noise levels.

ADOT’s NAP defines “approach” as within 3 dBA of the NAC for categories B and E (i.e., noise levels
of 64 dBA or higher for category B land uses will be considered for abatement), and within 1 dBA of the
NAC for categories A and C (i.e., noise levels of 71 dBA or higher for category C land uses will be
considered for abatement). Additionally, ADOT’s NAP defines ‘“substantially exceed” as a 15-dBA
increase.

Land use categories known to occur within the project area are categories B (residences and a park) and C
(commercial businesses). If noise levels at these properties are predicted to warrant consideration for

2 See the Web site, <www.fhwa.dot.gov/publications/publicroads/02mar/07.cfm>, accessed on June 17, 2010.
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abatement, noise abatement measures must be feasible, reasonable, and desired by the affected
individuals. Feasibility considers whether it is structurally and acoustically possible to provide the noise
abatement, (i.e., whether the topography allows a barrier to be built and whether a substantial noise
reduction will be achieved). An analysis of feasibility also takes into account drainage issues, safety
considerations, maintenance requirements, and whether or not other noise sources are present in the area.
Reasonability means that ADOT believes mitigation measures are prudent, based on consideration of the
following conditions:

e The cost of the noise abatement shall not exceed $46,000 per benefited receiver.’
e The noise barrier will generally benefit more than one sensitive property.

e The noise barrier will provide a 5-dBA noise reduction and reduce noise levels to ADOT’s noise level
threshold for abatement or less (64 dBA or less for category B, and 71 dBA or less for category C)
without being more than 20 feet in height.

Noise barriers meeting feasibility and reasonability criteria will be constructed unless the majority of the
affected residents are opposed to their construction.

2.3 Level of Service Traffic and Noise Levels

Traffic engineers describe the flow of traffic with a series of conditions called levels of service (LOS).
LOS A describes free-flowing traffic that is able to travel at or above the posted speed limit with little or
no difficulty in changing lanes. The conditions become more congested as the LOS progresses through
the alphabet to LOS F, which represents stop-and-go traffic. From a noise perspective, the LOS C
condition usually represents the worst hourly traffic noise impacts because traffic speeds are at or near the
posted speed limit and lane capacity is high. Although more vehicles may be accommodated when LOS D
is achieved, the lower speeds reduce tire noise, a major source of traffic noise.

2.4 Noise Analysis Overview

Aerial photographs and field reconnaissance were used to determine the locations and land use activities
of potential noise-sensitive properties near the roadway. Field measurements were used to determine the
existing noise levels throughout the Study Area, as described in Section 3, TNM 2.5 Noise Model
Validation. The TNM 2.5 model was used to predict the noise levels that would occur with the proposed
improvements. Standard English units of measurement were used for this study.

As noted earlier, traffic-generated noise levels are affected by traffic volumes, traffic speeds, and vehicle
mix (the percentage of automobiles, medium trucks, and heavy trucks). These variables were used in the
TNM 2.5 model to predict future noise levels within the project area. Existing (2009) and design year
(2030) traffic volumes for the no-build and build conditions were obtained from the Initial Traffic
Engineering Report: Kolb Road/Sabino Canyon Road Connection Tucson, Arizona (Psomas 2009).
Traffic volumes and speeds used in the modeling for this project represent “worst case” peak-hour or
LOS C traffic conditions. Vehicle mix, based on classification counts from February 2, 2010, and
proposed speed limits were obtained by personal communication with Psomas (February 2010). Refer to
Appendix B, Traffic Data, for traffic information used in this noise study.

3 The maximum cost of abatement was amended in ADOT’s Noise Abatement Policy Addendum, August 2007. For
this project, the cost of abatement was calculated using $33 per square foot consistent with guidance provided by
Barney Remington of ADOT Environmental Planning Group on 2/22/2011.
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Unmitigated noise levels for the 2030 traffic and roadway conditions were determined and compared with
the appropriate noise abatement criterion to determine whether traffic noise mitigation should be
considered. Generally, the mitigation considerations consist of noise barriers in the right-of-way (R/W).
Although other mitigation considerations are possible, noise barriers are considered the most cost-
effective and accepted technique when they are warranted. These barriers may consist of earthen berms or
concrete/masonry walls, or combinations of the two barrier types.

2.5 Potential Noise Abatement Measures

A number of noise abatement measures are available that may be applied independently or in combination
to reduce or eliminate noise impacts. These involve elements of the roadway design, restrictions on the
use of roadway, as well as construction of noise barriers. These noise abatement measures are introduced
below.

Roadway Design

Roadway design measures include altering the roadway alignment or depressing roadway sections.
Altering the roadway alignment could involve realigning the roadway along a new centerline to move the
roadway away from a sensitive receiver. Depressing the roadway lowers the roadway below grade, also
moving traffic farther away from affected receivers. To minimize noise impacts to the residences west of
Udall Park, the roadway alignment has been shifted as far to the east as possible without taking property
from the park.

Traffic Management

Traffic management measures include restricting truck traffic entirely or during certain hours of the day
and reducing the posted speed limit. Both strategies would reduce the noise levels at adjacent properties
because trucks produce more noise than automobiles and because higher vehicle speeds generate more
noise than lower vehicle speeds (FHWA 1976).

Noise Barriers

Construction of noise barriers between the roadways and the affected receivers reduces noise levels by
physically blocking the transmission of traffic-generated noise. Barriers can be constructed as walls or
earthen berms. Noise barriers should be high enough to break the line-of-sight between the noise source
and the receiver. They must also be long enough to prevent noise from transmitting around the ends of the
barrier. Openings in a barrier, for driveways or sidewalks, can significantly reduce the barrier’s
effectiveness. Earthen berms require more R/W than do walls. They are usually constructed at a 3-to-1
slope in each direction. Thus, a berm 8 feet high would slope 24 feet in each direction, for a total width of
48 feet.
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2.6 Analysis Limitations

This noise analysis was based on design and traffic information available at the time of the analysis. The
following assumptions were made to reach conclusions during the analysis phase:

e The project designs as evaluated in this report will not change.

e Future traffic volumes, vehicle mix, and speed will remain consistent with those predicted in the
traffic study for this project.

o The nature of the land use will remain consistent with current use and planned development
(i.e., industrial businesses will not be constructed where retail and professional offices are currently
planned).

o The area where people are most likely to spend time outside of their homes is in their yards, near their
homes.

While the TNM 2.5 model has been calibrated and tested against actual noise measurements for several
years, it should be noted that it is still a noise prediction model. The results of this analysis assume the
predicting capabilities of TNM are sufficient.

Assumptions have been made to simplify the calculations for TNM:

o The receiver (representing human hearing) is 5 feet aboveground.
e The angle of view from the receiver to the road is 180 degrees.
o The terrain between the roadway and the receiver is relatively flat.

e The ground type is consistent throughout the project area.

The noise levels used in the noise analysis are reported in Leqin. As stated in Section 2.1, this represents
the steady noise level over 1 hour that would produce the same energy as the noise level being analyzed
during the same period. Instantaneous noises (e.g., a police siren, a particularly noisy truck, or unusually
high traffic volumes) may cause noise levels to fluctuate above and below the L.y during the prediction
period. The use of L, for predicting noise levels and conducting the noise evaluation does not represent
instantaneous noise levels as they might be experienced by a listener. However, instantaneous noise levels
cannot be anticipated; therefore, they cannot be used in the noise analysis.

3 TNM 2.5 Noise Model Validation

Traffic noise measurements were taken at six field monitoring sites. These sites were selected to be
representative of areas of differing land uses and traffic characteristics within the project area (refer to
Appendix A, Monitoring Sites, Receiver Locations, and Potential Barrier Locations). Roadway geometry
and topography, traffic volumes, existing barriers, land features, and the field monitoring sites were
entered into TNM 2.5 to replicate the conditions under which the traffic noise measurements were taken.
Existing traffic noise levels from the field measurements were then compared against TNM’s predictions
to verify the accuracy of the computer model. If the predicted and measured levels were within 3 dBA
(above or below) of one another, this indicated the model was operating within the accepted level of
accuracy.
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3.1 Field Measurements

On December 2 and 3, 2009, HDR Engineering, Inc., staff measured traffic noise levels at the field
monitoring sites. The data sheets are included in Appendix C, Field Monitoring Data Sheets. Traffic
noise measurements were conducted in accordance with FHWA-PD-96-046, Measurement of Highway
Related Noise (FHW A 1996). The meteorological conditions during the monitoring are shown in Table 2.

Table 2. Meteorological conditions for December 2 and 3, 2009

Temperature ~ 42 to 69° Fahrenheit
Humidity =~ 26 to 55 percent

Wind =0 to 2 miles per hour
Weather conditions Clear to partly cloudy

Noise monitoring was conducted using a Larson Davis 812 (SLM) Type I integrating sound level meter.
The meter and calibrator were laboratory calibrated and tested for accuracy on April 7, 2009. Table 3
summarizes the instruments that were used to collect the monitoring data for this noise analysis report.

Table 3. Noise analysis instrument summary

Instrument ‘ Make Model Serial number
Type 1 sound level meter Larson Davis 812 0221
Calibrator Larson Davis CAL200 0640

The sound level meter was programmed to compute the hourly equivalent sound level (Leqin). The
following procedures were used for conducting the field measurements:

e Three 10-minute-long noise level recordings were taken during both a.m. and p.m. traffic conditions
at each field monitoring site with the sound level meter.

e The sound level meter was field calibrated before and after monitoring. No significant calibration
drifts were detected during conduct of the study.

e The microphone was mounted on a tripod 5 feet above the ground to simulate the average height of
human hearing.

e The microphone was covered with a windscreen.

Traffic data were also collected from the nearest visible major arterial road (Sabino Canyon Road or Kolb
Road) during each of the noise measurement readings. For monitoring sites not adjacent to Sabino
Canyon Road or Kolb Road, traffic data were collected from the local road most affecting ambient noise
levels at that site. Traffic traveling in both directions was counted manually and classified by vehicle type.
Traffic speeds were estimated by driving with the traffic before and after measurement periods. Refer to
Appendix C, Field Monitoring Data Sheets for specific times, field conditions, and vehicle counts and
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mixes for each 10-minute long noise level recording. Table 4 presents the total number of vehicles,
vehicle mix, and traffic speeds documented during field monitoring.

Table 4. Field monitoring vehicle counts, mix, and estimated speeds

Estimated
Total Number of | Number of i
i Number of i vehicle
Roadway vehicles . medium heavy
automobiles speed
per hour trucks trucks
(mph)
Sabino Canyon Road, a.m. 3,270 3,194 66 10 40
north of Tanque Verde Road p.m. 3,254 3,212 24 18 40
Sabino Canyon Road, a.m. 16 14 0 2 20
Tanque Verde Road
to the entrance of Udall Park p-m. 16 14 0 2 20
Sabino Canyon Road, a.m. 0 0 0 0 n/a
south of Redbud Road p.m. 4 4 0 0 15
a.m. 0 0 0 0 n/a
Camino Sabadell
p.m 4 4 0 0 15
Kolb Road, Tanque Verde a.m. 2,734 2,684 42 8 40
Road to Speedway Boulevard p.m. 3,320 3,298 14 8 40

The results of the field monitoring are shown in Table 5.
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Table 5. Ambient noise levels compared with modeled noise levels

Average
. & Modeled .
o Time measured . Difference
Monitoring site . ) noise level
of day ambient noise — (dBA Legan)
level (dBA Leqyn) ( eath)
1. 7080 Taos Place — approximately 95 feet from a.m. 71 68 -3
the Sabino Canyon Road centerline p.m. 67 68 +1
2. 7043 Redbud Road — approximately 240 feet a.m. 52 49 -3
from the Sabino Canyon Road centerline p.m. 53 49 -4
3. (a.m.) Alley between 7057 Crestline Drive and a.m. 47 50 +3
7058 E. Redbud Road — approximately 50 feet from
the Sabino Canyon Road centerline p-m. n/a n/a n/a
3. (p.m.) 2001 Sabino Canyon Road — approximately a.m. n/a n/a n/a
50 feet from the Sabino Canyon Road centerline p.m. 51 49 22
4. 1872 Camino Sabadell — approximately 375 feet a.m. 44 50 +6
from the Sabino Canyon Road centerline and
1,155 feet from the Kolb Road centerline p-m. 48 >1 +3
5. Morris K. Udall Regional Park baseball field — a.m. 48 49 +1
approximately 235 feet from the Sabino Canyon
Road centerline p-m. 47 49 *2
6. 7042 Calle Hermosa — approximately 130 feet a.m. 60 58 -2
from the Kolb Road centerline p.m. 61 59 22

3.2 Model Validation Results

Ambient noise levels, as shown in Table 5, are the average of three noise level readings from each
monitoring site during the morning and in the evening. These levels were compared with sound levels
predicted by TNM 2.5 representing the field conditions. This comparison was used to make any necessary
adjustments to the model input to most accurately reflect site conditions. Refer to Appendix A,
Monitoring Sites, Receiver Locations, and Potential Barrier Locations for the location of each monitoring
site in the project area.

For monitoring sites adjacent to the existing and proposed Sabino Canyon Road, ambient noise levels
ranged from 44 dBA Leqin to 71 dBA Legin. Monitoring site 4 was approximately 375 feet south of the
existing Sabino Canyon Road terminus. Monitoring sites 1, 2, 3, and 5 ranged from 50 to 235 feet from
Sabino Canyon Road. The a.m. location of monitoring site 3 was different from the p.m. location because
of non-traffic related ambient noises (construction equipment) at the a.m. location during the p.m. reading
that would have affected the accuracy of the traffic monitoring levels. The p.m. location was selected to
be equidistant from Sabino Canyon Road as the a.m. location. Monitoring site 6 was located in the
neighborhood adjacent to Kolb Road (Dorado Country Club Estates), near the proposed Sabino Canyon
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Road and Kolb Road intersection. The site was approximately 130 feet from Kolb Road. Ambient noise at
this location was 60 dBA L, during the morning reading and 61 dBA L, during the evening reading.

TNM 2.5 predicted existing peak-hour a.m. and p.m. noise levels within 3 dBA of the monitoring noise
levels at monitoring sites 1, 3, 5, and 6. This is within an acceptable range of accuracy for TNM 2.5 to
predict existing and future traffic noise levels at these locations.

The p.m. predicted noise level at monitoring site 2 was 4 dBA less than the ambient noise level. This site
was directly adjacent to a commercial shopping center, and approximately 530 feet south of the six-lane
arterial road, Tanque Verde Road. Sabino Canyon Road is a two-lane road approximately 235 feet east of
monitoring site 2. At this location, Tanque Verde Road is the primary source for traffic noise levels, not
Sabino Canyon Road. Ambient noise at this location is also affected by the proximity to a commercial
shopping center.

The a.m. predicted noise level at monitoring site 4 was 6 dBA greater than the ambient noise level. This
site was not directly adjacent to an arterial road, but was chosen for its proximity to the proposed Sabino
Canyon Road. TNM 2.5 loses predicting accuracy as the receiver is located farther away from the noise
source. Additionally, ambient traffic noise at this location was likely a combination of Kolb Road, Sabino
Canyon Road, and local traffic, affecting the ability of TNM 2.5 to accurately predict traffic noise levels
from Sabino Canyon Road. In this case, TNM 2.5 predicted traffic noise levels higher than the ambient
levels, showing that the predictions at this location are conservative.

4 Existing Noise Environment

4.1 Description of Evaluated Properties

Properties within the project area are residential properties, Udall Park, and commercial. The residential
properties included in the traffic noise study were the single-family residential properties adjacent to
Sabino Canyon Road (Receivers 1-8, 13—16, 19 and 20), the Pantano II townhome properties adjacent to
the proposed road (Receivers 21-24), and the single-family properties in Dorado Country Club Estates
closest to Kolb Road (Receivers 26-32). Second-row residential properties in Indian Ridge Estates
(Receivers 1s—5s) were included in the noise study. At Udall Park, a picnic area (Receiver 17a), baseball
field (Receiver 17b) and the location of a proposed amphitheatre (Receiver18) were included in the study.
Commercial properties in the project area were also evaluated in the traffic noise study. The Gaslight
Square Shopping Center (Receivers 8 and 10), Tanque Verde Shopping Center (Receivers 9 and 11), and
Colonia Verde Shopping Center (Receiver 12) are located at the Sabino Canyon Road and Tanque Verde
Road intersection. Office buildings along the east side of Kolb Road are located near the proposed Sabino
Canyon Road intersection with Kolb Road and were included in the study (Receiver 25). Commercial
properties located at the Kolb Road intersection with Speedway Boulevard were also included in the
study (Receiver 33). Refer to Appendix A, Monitoring Sites, Receiver Locations, and Potential Barrier
Locations, for a detailed map showing the locations of the receivers, and to Appendix D, Noise Analysis
Summary, for properties associated with each receiver.

Existing walls and fences within the project area were examined to determine whether they would reduce
sound transmission. The walls needed to be tall enough to break the line-of-site between the receiver and
the traffic, and be constructed without gaps or breaks. Existing walls at the following locations were
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included in the traffic noise model (refer to Appendix A, Monitoring Sites, Receiver Locations, and
Potential Barrier Locations for a detailed map showing the streets described below):

e a 6-foot block wall located along the eastern side of Sabino Canyon Road between Portal Airosa and
Camino Bacelar

e a 6-foot block wall at 7080 Acoma Place

e 06-foot block wall at 7080 and 7081 Opatas Place

e a 5-foot block wall along the northern property line of the Gaslight Square Shopping Center
e a5.5-to 6-foot block wall with two driveway openings at 2001 Sabino Canyon Road

e a 5- to 6-foot block wall located along the western side of Kolb Road between the commercial
properties at 1849 Kolb Road and Speedway Boulevard

4.2 Existing Noise Levels

Existing noise levels were modeled using TNM 2.5 for each of the 41 receiver locations. Predicted
existing peak-hour noise levels within the project area ranged from 47 dBA Leqin to 69 dBA Legin at the
receivers (see Appendix D, Noise Analysis Summary).

The model’s results show that noise levels at three receiver locations exceed ADOT’s noise threshold
criteria for the 2009 existing conditions. Receivers 1 and 4—representing 7080 Acoma Place, 7080 and
7081 Taos Place, and 7081 Opatas Place—experience traffic noise levels of 68 dBA L., under existing
conditions. Receiver 7—representing 7080 Opatas Place—experiences traffic noise levels of 64 dBA Lqn
under existing conditions.

5 Future Conditions

5.1 Future Noise Levels

Future (2030) peak-hour noise levels were modeled using TNM 2.5 at the 43 receiver locations for the no-
build condition and the proposed build condition. Future noise levels were compared to existing noise
levels and ADOT’s NAP.

Predicted noise levels for the existing, no-build, and proposed build conditions are included in
Appendix D, Noise Analysis Summary. The distance from the proposed centerline and differences
between existing noise levels and future noise levels for both alternatives are listed for each receiver
location.

By 2030, properties adjacent to Sabino Canyon Road, first-row properties north of the Tanque Verde
Road intersection (Receivers 1-11), are expected to experience a 1-to 2-dBA increase in traffic noise
levels over 2009 noise levels under the no-build condition and under the build condition. This increase is
barely perceptible by the human ear (FHWA 1995). The second-row properties (Receivers 1s—5s) are
expected to experience a 0-to 1-dBA reduction in traffic noise levels over existing under the no-build
condition and no change from existing traffic noise levels under the build condition.

Properties adjacent to the proposed Sabino Canyon Road improvements south of Tanque Verde Road
(Receivers 12-25) will experience a 1- to 2-dBA increase in traffic noise levels by 2030 under the no-
build condition; however, the proposed build condition is expected to result in traffic noise increasing
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between 4 and 15 dBA at these locations. Noise-sensitive properties in the Dorado Country Club Estates
west of Kolb Road (Receivers 26-32) are expected to experience a 1-dBA increase in traffic noise levels
under the no-build condition, and a 0-to 1-dBA increase under the proposed build condition. The
commercial properties at the Kolb Road and Speedway Boulevard intersection would experience a 1-dBA
increase in traffic noise levels over existing noise levels under the no-build condition, and under the
proposed build condition.

5.2 Noise Impact Analysis

The 41 receiver locations were evaluated for traffic noise impacts resulting from the proposed build
2030 peak-hour conditions. The following criteria designate a noise impact according to the ADOT’s
policy:

e The predicted design year (2030) noise level approaches (falls within 3 dBA of) or exceeds 67 dBA
for the Category B properties (residential) and approaches (falls within 1 dBA of) or exceeds 72 dBA
for the Category C (commercial) properties.

o The difference between the existing condition and the predicted design year noise level is 15 dBA or
greater, resulting in a “substantial increase” in noise levels.

Abatement measures must be considered for noise-sensitive properties meeting these criteria.

Predicted noise levels for the evaluated future conditions (2030) were below the noise abatement policy
threshold for 29 of the 41 receivers. The predicted noise levels exceeded the noise abatement policy
threshold at ten receivers: three receivers representing five residential properties west of and adjacent to
Sabino Canyon Road, north of Tanque Verde Road; two receivers representing two residential properties
west of and adjacent to Sabino Canyon Road, south of Tanque Verde Road; one receiver representing the
baseball field at Udall Park; and four receivers representing 19 residential properties in the Pantano II
neighborhood (see Appendix D, Noise Analysis Summary). No commercial properties were predicted to
meet or exceed ADOT’s noise abatement policy threshold at category C land use properties. The
predicted noise levels did not meet or exceed ADOT’s noise abatement policy threshold for residential
properties at the second-row receivers evaluated in Indian Ridge Estates (Receivers 1s—5s).

5.3 Evaluation of Noise Abatement Measures

Several noise abatement measures may be considered by the City of Tucson and FHWA as a means to
reduce or eliminate traffic noise impacts associated with the proposed Kolb Road connection with Sabino
Canyon Road. The discussion of these measures in this report does not obligate the City of Tucson to
implement them.

Predicted future (2030) noise levels identified traffic noise impacts to 24 residential properties warranting
abatement and the baseball field at Udall Park. Noise abatement measures were evaluated for these
receivers. These measures were introduced in Section 2.5, Potential Noise Abatement Measures. They
have been individually analyzed for feasibility, reasonability, and desirable qualities as they relate to this
project. This analysis is presented in Table 6.
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Table 6. Analysis of potential noise abatement measures

Mitigation

Feasibility

Reasonability

May be reasonable where changing the roadway
alignment can move traffic far enough away from sensitive

Roadway . . receivers to achieve an adequate noise reduction. Project
. Design plans can be developed to shift roadway . .
alignment " . . planning has moved the roadway alignment as far to the
away from the sensitive receivers on one side. . . . . .
changes east as possible without requiring acquisitions in Udall
Park. Park acquisitions are discouraged by Section 4(f) of
the Department of Transportation Act (23 CFR 774).
May be feasible if di terial road . . .
aY ¢ feasibiet surro.u.n INg arteria rqa sare May be reasonable if an adequate noise reduction can be
designed to handle additional truck traffic. . L .
However. it is not feasible because displacing the achieved. However, it is unlikely that the level of truck
Truck ! P & traffic on Sabino Canyon Road is high enough for truck

restrictions

truck traffic may conflict with the planned
function of the roadway. An arterial road such as
Sabino Canyon Road generally carries truck
traffic.

restrictions to be effective in reducing noise levels.
Displacing truck traffic may shift noise impacts to another
area.

Not feasible where the walls would limit sight

May be reasonable where noise reduction is adequate and

Noise walls . . .
distances for motorists. cost effective.
May be reasonable where noise reduction is adequate and
. . cost effective. Not reasonable where homes would need
Earthen Not feasible to construct berms within the space .
S . to be removed to provide the necessary space and the
berms limitations of Sabino Canyon Road.

required costs would be unreasonable, or if park property
would be acquired.

Based on this evaluation, noise barriers (walls) are the most reasonable and feasible form of noise
mitigation for the proposed project.

The City of Tucson will apply rubberized asphalt to the improved roadway. Although rubberized asphalt
may result in a 3-dBA or greater reduction in traffic noise levels, FHWA does not consider rubberized
asphalt as a noise mitigation measure. Therefore, the additional reduction in traffic noise levels from the
use of rubberized asphalt is not considered in the noise abatement evaluation for this project.

5.4 Noise Abatement Evaluation

Twelve receivers (Receivers 1, 4A, 4B, 7A, 7B, 13, 14, 17a, and 26-32) representing 25 noise-sensitive
properties warrant consideration for traffic noise abatement. Five noise barriers were evaluated for
effectiveness in reducing traffic noise levels below 64 dBA, and providing a 5-dBA noise reduction at the
associated properties. Appendix E, Evaluation of Noise Barriers as Mitigation, describes the noise
reduction resulting from constructing noise barriers as mitigation and the barrier dimensions required to
reach the reduction. ADOT’s NAP does not consider it reasonable to construct barriers exceeding $46,000
per benefited property. For this project, the cost per benefited property was calculated using $33 per
square foot of barrier.

e Barrier 1 is located on the western side of Sabino Canyon Road, between Acoma Place and the
Gaslight Square Shopping Center. This barrier meets ADOT criteria and would benefit 5 residential
properties, at an approximate cost of $43,374 per property.

e Barrier 2 is located along the western side of the proposed Sabino Canyon Road, extending from the
entrance to Redbud Road, northward for approximately 148 feet. This barrier would benefit
1 residential property (7057 Redbud Road), at an approximate cost of $48,873.
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e Barrier 3 is located along the western side of the proposed Sabino Canyon Road, extending from the
entrance to Redbud Road, southward for approximately 200 feet. This barrier would be located
between the proposed Sabino Canyon Road and the existing Sabino Canyon Road frontage road. This
barrier would reduce traffic noise levels at one property (7058 Redbud Road) by 4 dBA, at an
approximate cost of $79,200.

e Barrier 4 is located along the eastern side of Sabino Canyon Road, extending from the entrance to
Udall Park, southward for approximately 570 feet. This barrier meets ADOT criteria and would
benefit the patrons of the Udall Park baseball field at an approximate cost of $131,670.

e Barrier 5 is located between the Sabino Canyon Road terminus and the Vincent Mullins landfill. This
barrier meets ADOT criteria and would benefit 19 residential properties, at an approximate cost of
$17,530 per property.

Barrier 1 would be comprised of three segments with two 20-foot-wide openings to avoid existing utility
easements accessing utility alleys from Sabino Canyon Road. The openings would allow maintenance
workers to access the utility facilities within the Sabino Canyon Road R/W from existing utility
maintenance roads in the Indian Ridge Estates neighborhood.

Barriers were evaluated for effectiveness in providing traffic noise abatement to residential properties
7057 and 7058 Redbud Road (Receivers 13 and 14). Predicted traffic noise levels at Receiver 15 (63 dBA
Lcqin) did not warrant consideration for noise abatement. Receivers 13 and 14 are separated by Redbud
Road, so two barriers were evaluated. Barrier 3 was evaluated for placement in the median between the
proposed Sabino Canyon Road and the existing Sabino Canyon Road frontage road to provide abatement
to Receiver 14, and Barrier 2 was evaluated for placement west of Sabino Canyon Road, north of Redbud
Road. The noise barriers were unable to provide a 5-dBA noise reduction without exceeding the cost per
benefited receiver and, therefore, are not recommended for construction as traffic noise barriers.

The three barriers meeting ADOT’s criteria (Barriers 1, 4, and 5) would amount to approximately 20,655
square feet of barrier. At $33 per square foot, the total cost of noise mitigation would be approximately
$681,615. Please refer to Appendix A, Monitoring Sites, Receiver Locations, Potential Barrier Locations,
for the locations of the potential barriers.

Barriers meeting ADOT’s reasonability criteria must be desired by the affected residents. If the majority
of affected residents are opposed to the construction of the noise barrier at north of Tanque Verde Road or
Pantano II townhomes, the noise barrier will not be constructed. The City of Tucson reserves the right to
oppose the construction of the noise barrier at Udall Park.
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6 Construction Noise

Construction of any part of the proposed improvements may cause temporary noise impacts. The
quantification of such impacts is difficult without data on this project’s construction schedule and
equipment use. Therefore, certain assumptions were made to predict the approximate noise level at the
edge of the R/W. These predictions are based on the loudest equipment expected to be used during each
construction stage of a typical roadway project. Data on construction equipment noise are available from
FHWA’s Highway Construction Noise Handbook (2006).

An analysis was conducted during a freeway construction project in Arizona that assessed the collective
impact of construction noise. The distance between the edge of the R/W and the construction activity was
estimated based on the type of work being performed.

The results of the preliminary estimates, shown in Table 7, indicate that noise-sensitive receivers adjacent
to the R/W would be affected by construction noise. The highest noise levels would occur during the
grading/earthwork phase.

Table 7. Construction equipment noise

. Equipment Number of feet to Limax at
Equipment a . .
L~ right-of-way right-of-way

Dozer 84 50

Site clearing 88
Backhoe 85 50
Scraper 92 75

Grading/earthwork 93
Grader 91 75
Backhoe 85 100

Foundation 85
Loader 84 100
Compressor 85 100

Base preparation 85
Dozer 84 100

a . . . .
maximum instantaneous sound level in decibels

Project-related noise and vibration would be generated primarily from heavy equipment used in hauling
materials and building the roadway improvements. Noise-sensitive areas located close to construction
may temporarily experience increased noise and vibration levels. Construction-related noise impacts
would be temporary and would cease at the completion of construction. Construction noise would be
minimized to the greatest extent practicable.

The City of Tucson will apply the following standard specifications consistent with ADOT’s Standard
Specifications for Road and Bridge Construction, Section 104.08 (2008):

e The contractor shall comply with all local sound control and noise level rules, regulations, and
ordinances that apply to any work performed pursuant to the contract.
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e Each internal combustion engine used for any purpose on the work or related to the work shall be
equipped with a muffler of a type recommended by the manufacturer. No internal combustion engine
shall be operated on the work without its muffler being in good working condition.

7 Conclusions and Recommendations

Noise mitigation for the Kolb Road: Connection to Sabino Canyon Road project has been evaluated in
this report. Potential mitigation measures were evaluated for reasonability and feasibility with
consideration of the existing conditions of the project area and the proposed roadway design. The most
reasonable and feasible mitigation measures for this project are the construction of noise walls where they
meet ADOT’s NAP. The City of Tucson will apply rubberized asphalt to the improved roadway which
may result in a 3-dBA or greater reduction in traffic noise levels, However, FHWA does not consider
rubberized asphalt as a noise mitigation measure, and the anticipated reduction in traffic noise levels from
the use of rubberized asphalt was not considered in the noise abatement evaluation.

Future noise levels were predicted using TNM 2.5 for no-build and the proposed build conditions—see
Appendix F, Traffic Noise Model (TNM 2.5) Output Files. An increase in noise levels for the design year
(2030) proposed build condition is expected to range from 0 dBA to 15 dBA above existing noise levels.
Noise impacts resulting from the proposed build alternative were evaluated for traffic noise abatement.

Three noise walls meet the reasonability criteria of ADOT’s NAP. These walls would benefit 5 individual
residences at Indian Ridge Estates, 19 individual residences at Pantano Townhomes II, and the patrons of
Udall Park, at an approximate cost of $681,615, and are recommended.

Construction-related noise would be minimized to the greatest extent practicable. The contractor will be
responsible for complying with all local sound control and noise level rules, regulations, and ordinances
that apply to any work performed pursuant to the contract. Additionally, each internal combustion engine
used for any purpose on the work or related to the work shall be equipped with a muffler of a type
recommended by the manufacturer. No internal combustion engine shall be operated on the work without
its muffler being in good working condition.

The results of the traffic noise study are based on project design available at the time of the study (30%
plans). The traffic noise analysis will be revisited once final design plans are available. Actual wall
lengths may need to be adjusted to accommodate safety requirements, such as ensuring the barriers do not
obscure sight distance needed for drivers. If during final design, the conditions under which the noise
barriers are proposed have substantially changed, the abatement measures would need to be reevaluated
and if found to be no longer reasonable or feasible, might not be provided. A final decision of the
installation of the abatement would be made by ADOT and the City of Tucson in conjunction with final
design and the public/agency involvement process.
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9 Glossary

ambient noise level: The noise level existing in an area before the introduction of a proposed roadway
improvement project. This quantity is measured in dBA and expressed as L., ambient noise levels.

at-grade roadway: A roadway that is level with the immediate surrounding terrain.

automobiles: All vehicles with two axles and four wheels, designed primarily for passenger
transportation of cargo (light trucks). Generally, the gross vehicle weight is less than 10,000 pounds.

barrier: A solid wall or earthen berm that breaks the line-of-sight between the roadway and noise
receiver location, reducing the noise level at the receiver.

decibel (dB): A logarithmic unit that indicates the amount of sound energy.

decibel, A-weighted (dBA): The A-weighted decibel scale approximates the sensitivity of the human ear.
The approximate threshold of hearing is 0 dBA, while the approximate threshold of pain is 140 dBA.
Most suburban areas have daytime noise levels ranging from 50 to 70 dBA.

design year: The future year used to determine the probable traffic volume for which a highway is
designed.

existing noise levels: The noise resulting from the natural and mechanical sources and human activity
usually present in a particular area.

heavy trucks: All vehicles having three or more axles and eight or more wheels that are designed for
cargo transportation. Generally, the gross vehicle weight is greater than 26,400 pounds.

L.q: The equivalent steady-state that, in a stated period of time, would contain the same acoustical energy
as the time-varying sound levels during the same period.
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Leqin: The Leg for 1 hour.

level of service (LOS): The operating performance of a freeway, roadway, or intersection. Level of
service is a qualitative description of operation based on the degree of delay and maneuverability.

light trucks: All vehicles with two axles and four wheels designed primarily for transportation of
passengers and cargo. Generally, the gross vehicle weight is equal to or less than 10,000 pounds.

medium trucks: All vehicles having two axles and six wheels designed for the transportation of cargo.
Generally, the gross vehicle weight is greater than 10,000 pounds but less than 26,400 pounds.

noise level reduction: The process of removing noise from an observer by the application of noise
mitigation.

peak hour: The single morning or evening hour when the maximum traffic volume occurs.

receiver: The location at which noise levels are measured, modeled, and analyzed. Receivers of interest
are typically residences, schools, parks, or other noise-sensitive properties.

right-of-way: Publicly owned land used or intended to be used for transportation and other purposes.

rubberized asphalt: This material consists of regular asphalt paving mixed with ground-up, used tires.
Rubberized asphalt is generally smoother and quieter, helping to reduce tire noise.

sound level (noise level): Weighted sound level measured with a sound-level meter having metering
characteristics and a frequency weighting of A, B, or C, as specified in the sound-level meter standard.

speed: The rate of movement of vehicular traffic, in miles per hour (mph).

traffic noise impacts: Impacts that occur when the predicted traffic noise equals or exceeds the noise
abatement criteria levels.
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Appendix A

Monitoring Sites, Receiver Locations,
and Potential Barrier Locations
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Tanque\/erde

Noise receiver location
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#s indicates second row receiver

Existing walls 4 )
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mmmm Potential noise barrier
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\ Land ownership (all private)

m City owned
0 500

Source: ADOT 2009, ALRIS 2009, HDR
Aenal imagery: Digital Globe 2009

(continued on next page)
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MONITORING SITES, RECEIVER LOCATIONS, AND POTENTIAL BARRIER LOCATIONS — SOUTH (CONTINUED)
T T i i TR
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DoradolEountry = &
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Evaluated noise barrier
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Appendix B

Traffic Data
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Traffic Data

Existing and projected traffic volumes were obtained from the Initial Traffic Engineering Report; Kolb
Road/Sabino Canyon Road Connection Tucson, Arizona, October 2009. Existing peak-hour traffic
volumes are as follows:

Table A-1. 2009 existing peak-hour traffic volumes

Location Northbound vehicles Southbound vehicles
Sabino Canyon Road, north of Tanque Verde Road 1,980 1,728
Sabino Canyon Road, south of Tanque Verde Road 191 170
Kolb Road, Tanque Verde Road to Speedway Boulevard 1,393 1,550

Source: Psomas 2009

The future conditions were calculated based on traffic projections from the Pima Association of
Governments (PAG) regional model. The PAG model is based on the Adopted 2030 Regional
Transportation Plan, which considers conditions resulting from all future roadway projects included in
the plan.

Table A-2. 2030 forecast no-build condition peak-hour traffic volumes

Location Northbound vehicles Southbound vehicles
Sabino Canyon Road, north of Tanque Verde Road 2,491 2,174
Sabino Canyon Road, south of Tanque Verde Road 240 214
Kolb Road, Tanque Verde Road to Speedway Boulevard 1,745 1,950

Source: Psomas 2009

Table A-3. 2030 forecast proposed build condition peak-hour traffic volumes

Location Northbound vehicles Southbound vehicles
Sabino Canyon Road, north of Tanque Verde Road 2,489 2,174
Sabino Canyon Road, south of Tanque Verde Road 943 953
Kolb Road, Tanque Verde Road to proposed Sabino
1,171 1,394
Canyon Road
Kolb Road, proposed Sabino Canyon Road to
1,897 2,295

Speedway Boulevard

Source: Psomas 2009
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The vehicle mix was measured in February 2010.

Table A-4. Vehicle mix

Vehicle class type percentage
Location

Automobiles Medium trucks Heavy trucks

Project area 98 1 1

Source: Personal communication with Psomas on February 5, 2010

Table A-5. Traffic speeds

. . No-build Build
Location Existing
(2030) (2030)

Sabino Canyon Road, north of Tanque

45 mph 45 mph 45 mph
Verde Road
Sabino Canyon Road, south of Tanque

25 mph 25 mph 40 mph
Verde Road
Kolb Road, Tanque Verde Road to

40 mph 40 mph 40 mph
Speedway Boulevard

Source: Personal communication with Psomas on March 22, 2010
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FIELD NOISE MEASUREMENT DATA

PROJECT: Kolb Read Connection o Sabine Canyort RaRROJ.# __ [|[162

SITE IDENTIFICATION: Monitoring cite 1 OBSERVER(S):  (.Bolm , €. Jacebs -banw}l-me
START DATE / TIME: 12/2/2009 7:3) am ENDDATE/TIME: _12/2/7p04 8:0Cam
ADDRESS: Sabina Ljﬂci”!t{}fr'ﬂ Koad, nertih of Tangue Vecde Koad ’

METEROLOGICAL CONDITIONS: _

TEMP: 42.7 °F HUMIDITY: 33 4 %RH. WIND: CALM(LIGHT MODERATE VARIABLE
WINDSPEED: <] .C  MPH DIR:___(NJNE E SE S SW W NW STEADY GUSTY
SKY: SUNNY CLEAR OVRCST (PRTLY CLOUDY) FOG RAIN OTHER:
ACOUSTIC MEASUREMENTS:

INSTRUMENT: Larsen Davis 812 TYPE(1 R SERIAL #:__ 022
CALIBRATOR: Larsen Davis  CAL200 SERIAL#: (40
CALIBRATION CHECK: PRE-TEST [i4.0 dBASPL POST-TEST 7|.7 dBASPL WINDSCREEN _ Yes

REC# START  END Leg Lonax Lonin Lao L Loy  OTHER: (TYPE?)
1 T 31 74l 70.8 02.7 (25 ei0 704 73.2 o
_2 144 7164 74 3 (z3.4 68 | 711 735

2 156 80 705 799 _ 00 _G6Z _700 _T72.7 -

COMMENTS: - o

Sclictn b use emdtter t Giliprafe
SETTINGS: FAST FRONTAL ~ RANDOM  ANSI OTHER:

SOURCE INFO AND TRAFFIC COUNTS:
PRIMARY NOISE SOURCE: TRAFFIC® AIRCRAFT RAIL INDUSTRIAL AMBIENT OTHER:

ROADWAY TYPE: asphalt concrete o B

TRAFFIC COUNT DURATION: 30 -MIN'  #1 SPEED #2 COUNT #2 SPEED
NB/EB SB/WB NB/EB sa4wa NB/EB SB/WB NB/EB SB/WB

AUTOS: 697 a0 40 0 o

MED. TRUCKS: [ 14 40 40 -

HVY TRUCKS: 4 I 40 40 -

BUSES:

MOTORCYCLES:

SPEED ESTIMATED BY: RADAR / DRIVING (OBSERVER
OTHER SOURCES: DIST. AIRCRAFT / RUSTLING LEAVES / DIST. BARKING DOGS / BIRDS / DIST. INDUSTRIAL
DIST. CHILDREN PLAYING / DIST. TRAFFIC / DIST. LANDSCAPING ACTIVITIES / OTHER:

DESCRIPTION / SKETCH:
TERRAIN: HARD SOFT (MIXED’ FLAT OTHER:

PHOTOS:_2[6 ~ W facing receiver, 2(7- N inRIW. 218~ N facing meter, 219 -5 [acig meted, 20 -E facid
OTHER COMMENTS / SKETCH: ' ’ 7 7 .

Sabine Can You Road

Lf L 44' F-;z |
o | ) '

G slat woedlen k) @ P block wall

o -

tenwcé ey ,-"'I!
N [

|

voad




FIELD NOISE MEASUREMENT DATA

PROJECT: Kol Roead Convection to <ubino l/,‘a',pi!}it}i'! Road PROJ. #

162

SITE IDENTIFICATION: weonitering Site 1 OBSERVER(S): (. Belm. C Jm-i-.ws-bmﬂnuc
START DATE / TIME: 12/2/2009 4:2¢ pm END DATE/TIME: _j2/2/2¢6¢9 _5:0 Spm
ADDRESS:  Sabine {"am}m' Koad, north csf"’}'am’;..te Verde ead
METEROLOGICAL CONDITIONS:
TEMP: 5 °F HUMIDITY: 28.0 %R.H. WIND: (CALM’LIGHT MODERATE VARIABLE
WINDSPEED: __<|.0 MPH DIR: (NN NE E SE S SW W NwW STEADY GUSTY
SKY: (SUNNY) CLEAR OVRCST (PRTLY CLOUDY > FOG RAIN OTHER:
ACOUSTIC MEASUREMENTS: _
INSTRUMENT: Laysen Davis 812 TYPE:@ SERIAL#  (72]
CALIBRATOR: Larsen Davis  CAL2¢0 SERIAL #: 0040
CALIBRATION CHECK: PRE-TEST 4.0 dBASPL POST-TEST ||3.99 dBASPL WINDSCREEN  Yes
SETTINGS: oW DFAST FRONTAL ~ RANDOM AN OTHER:
REC# START  END Lis = L Lsa L L  OTHER: (TYPE?)
1 42 430 _p6.) T2 542 (0 (53 688
2 442 487 672 Tl 565 Gl-4 664 703
3 4:'85 _§05 _679 15.2 (@l 7 ¢3¢ CT.¢ 701
COMMENTS:
SOURCE INFO AND TRAFFIC COUNTS:
PRIMARY NOISE SOURCE: RAFFIC AIRCRAFT RAIL INDUSTRIAL AMBIENT  OTHER:
ROADWAY TYPE: _ i {.1’:.(5‘]!(«’, t concrete -
TRAFFIC COUNT DURATION: 30 -MIN ~ #1 SPEED #2 COUNT #2 SPEED
NB/EB SB/WB NB/EB SB/WB NB/EB SB/WB NB/EB SB/WB
AUTOS: $32 114 @ 40 40
MED. TRUCKS: 5 7 - %’Q_ 40 o
HVY TRUCKS: {: 3 40 40 o
BUSES: L » . N
MOTORCYCLES: o o o
SPEED ESTIMATED BY: RADAR / DRIVING XOBSERVE
OTHER SOURCES: DIST. AIRCRAFT / RUSTLING LEAVES / DIST. BARKING DOGS / BIRDS / DIST. INDUSTRIAL
DIST. CHILDREN PLAYING / DIST. TRAFFIC / DIST. LANDSCAPING ACTIVITIES / OTHER:

DESCRIPTION / SKETCH:

TERRAIN: HARD SOFT (MIXED" FLAT OTHER:

PHOTOS: 2{¢ - W facing recewer, 207~ N in /W, 217 - N faeing meter_ 219~ 5 [acig metei, P20 -E facive viad
' y 7 v ¥

OTHER COMMENTS / SKETCH:




FIELD NOISE MEASUREMENT DATA

PROJECT: Kol Read (enpechen o vibine Canyen RoadPROJ. # LGS
SITE IDENTIFICATION: (1o (11 1eh 1114l S ke 2 OBSERVER(S):  C Xxlmi, ( Jicebs [Xite iz
START DATE / TIME: 12/2/99:¢4 a.m END DATE/TIME: — |2/2 4- 3¢
ADDRESS: 7043 ReAbind Avenue
METEROLOGICAL CONDITIONS:
TEMP: 555 °F HUMIDITY: Zj.(  %R.H. WIND: (CALM LIGHT MODERATE VARIABLE
WINDSPEED: () MPH DIR: N NE E SE S SW W NwW STEADY GUSTY
SKY: (SUNNY ) CLEAR OVRCST (PRTLY CLOUDY > FOG RAIN OTHER:
ACOUSTIC MEASUREMENTS:
INSTRUMENT: Larsen Davis 8172 TYPE‘-® SERIAL #: 22l
CALIBRATOR: Larvsent Davis CAL2LC SERIAL #: 0640
CALIBRATION CHECK: PRE-TEST (40 dBASPL POST-TEST [|3.9 dBASPL WINDSCREEN _ Yes
SETTINGS: COW )FAST FRONTAL ~ RANDOM  ANSI OTHER:

REC# START  END Leg L max Lyin Ly Lo OTHER: (TYPE?)
1 204 9114 55 8 G 2 488 .2 ‘5! r: 59.5
2 915 425 514 (3494 _459 76 493 52.3
3 9-20 q4-3¢ 42 A 44.¢ 460 47.9 504

COMMENTS: Primary i1615¢ Seurces (trafhe) weve frem Tangue Verde Foad. i e commercial

lusthgsses — padeng ot kefween Hne prcyacchy aud Tasgus Veide.

Trathe - velafed nw‘sfs e Sadune Cadeian” Kook epe ,"’““""-”‘f! ASSogiated wWitlh e

b&d’i}/ﬁ'ﬁﬂ‘:h}‘ Canter s Iaf(.{abj buses Weid gudible

SOURCE INFO AND TRAFFIC CO :
PRIMARY NOISE SOURCE: AIRCRAFT RAIL INDUSTRIAL AMBIENT  OTHER:
ROADWAY TYPE: NIA-  The road has wot yet bpeer hudt
TRAFFIC COUNT DURATION: __ -MIN #1 SPEED 0 #2 COUNT #2 SPEED
NB/EB SB/WB NB/EB SB/WB NB/EB SB/WB NB/EB SB/WB

AUTOS: Pt 1

MED. TRUCKS: ) i -
HVY TRUCKS:

BUSES: .
MOTORCYCLES:

SPEED ESTIMATED BY: RADAR / DRIVING /| OBSERVER _
OTHER SOURCES: DIST. AIRCRAFT / RUSTLING LEAVES / DIST. BARKING DOGS / GIRDS 7 DIST. INDUSTRIAL
DIST. CHILDREN PLAYING / DIST. TRAFFIC / DIST. LANDSCAPING ACTIVITIES / OTHER:

DESCRIPTION / SKETCH: .
TERRAIN: HARD SOFT MIXED' FLAT OTHER:

PHOTOS: 224 - West. 225 -gaST Y0

OTHER COMMENTS / SKETCH: angwe P
Pavleny lot and copmmercial buddings gl fou " woeden

— — - fance

/‘h 4 J"’Li ) leck
k Vi Il
24 —

l pi
N g SRR S |

oo SWimming e o \
pt'(f i




FIELD NOISE MEASUREMENT DATA
PROJECT: Kol Road Connechien +o Sabing L"amf;w RoadPROJ. #  [l[|£D

SITE IDENTIFICATION:  Menifui tnd site Z OBSERVER(S):  C Blm, (. Jacibs bc.-.-waji'm:
START DATE / TIME: 12/2]2604 5 Z22pm END DATE/TIME: _ 12/2/2069 5 5510
ADDRESS: 7043 _Redbud Avenue ' :
METEROLOGICAL CONDITIONS: -
TEMP. 5§72 °F HUMIDITY: 37.5  %R.H. WIND: (CALM’LIGHT MODERATE VARIABLE
WINDSPEED: ___ 0 MPH DIR: N NE E SE S SW W NW STEADY GUSTY
SKY: NNY CLEAR OVRCST (PRTLY CLOUDY FOG RAIN OTHER:
ACOUSTIC MEASUREMENTS:
INSTRUMENT: Larson Davis 812 TYPE(T R SERIAL# ___ (22|
CALIBRATOR: Larseit Davis CAL200 o SERIAL #: 0040
CALIBRATION CHECK: PRE-TEST [14.0__dBASPL POST-TEST |13.9] dBASPL WINDSCREEN  Yes
SETTINGS: FAST FRONTAL  RANDO ANSI OTHER:
REC#  START END Leq L rmax Lonin Lgo Leg Lo OTHER: (TYPE?)
1 522 532 533 655 410 425 513 548
2 934 s544 _532 o7l _479 501 522 545 .
3 545 585 53 2 e2A4 47 _49.8 52.3 653 R

COMMENTS: Printand Mafhe nade sewrce s from Tangue Verde Koad and  tHe packeind (ofs
H Hy copnmeveia] rginesses Jecated petweend He Prevecty and Tadaue Verde Rokd

Trifhic- belakel phsimsirs 10750 o Sabiine Candm Boad were ' laeely 65508 jafet Wit
Hie pus/ eyt ceders buses :{H:Lu} / T

SOURCE INFO AND TRAFFIC COUNTS:
PRIMARY NOISE SOURCE: TRAFFIC— AIRCRAFT _RAIL INDUSTRIAL AMBIENT  OTHER:

ROADWAY TYPE: NIA - The rogd jias vot et peen budl -

TRAFFIC COUNT DURATION: " MIN #1 SPEED ¢ #2 COUNT #2 SPEED

: NB/EB SB/WB NB/EB SB/WB NB/EB SB/WB NB/EB SB/WB
AUTOS: B
MED. TRUCKS: _ -
HVY TRUCKS: B
BUSES: -
MOTORCYCLES:

SPEED ESTIMATED BY: RADAR / DRIVING / OBSERVER
OTHER SOURCES: DIST. AIRCRAFT / RUSTLING LEAVES / DIST. BARKING DOGS / BIRDS / DIST. INDUSTRIAL
DIST. CHILDREN PLAYING / DIST. TRAFFIC / DIST. LANDSCAPING ACTIVITIES / OTHER:

DESCRIPTION | SKETCH: =
TERRAIN: HARD SOFT MIXED' FLAT _ﬁTHEH:
PHOTOS:  7224-West. 225 -¢as

AP0

OTHER COMMENTS / SKETCH; 2 Tangue |
Pavkivg lot and commerc al Ilf,‘llull;'{'u:(jc) Verde Foad (s WL’(J&{EY‘
= - T fence.
’\ 4 3/4' bloek
L wall
24’ —
N f_ &4
pE—— —

//. — '\\---"_' [ i 3 r = = N .. \'\
e SWIMMING wa— s
/ B pecl 9 - ]




FIELD NOISE MEASUREMENT DATA

PROJECT: ___ [Kolb / Sabine Canyon _conmection PROJ.# |]]168
SITE IDENTIFICATION: 3 OBSERVER(S): C-Bolm, C-Jacobs- bzwgtwe
START DATE/TIME- 19/9  #9:54 am END DATE / TIME: )
ADDRESS: __hetwebn 7057 (Cresflu Dr. and 7058 Bedbud R
METEROLOGICAL CONDITIONS:
TEMP: (85 °F HUMIDITY 1 26T %RH. WIND:  CALMPLIGHT MODERATE VARIABLE
WINDSPEED:_ 2, M DR__-N—NE E SE S SW W NW STEADY GUSTY
SKY: NNY) CLEAR OVHCST RTLY CLOUDY ) FOG RAIN OTHER:
ACOUSTIC MEASUREMENTS:
INSTRUMENT: 812 TvPE( R SERIAL #:
CALIBRATOR: CALZ00 SERIAL #: 0640
CALIBRATION CHECK: PRE-TEST l[4-0_ dBASPL POST-TEST ||3 .9 dBASPL WINDSCREEN __ VYes

SETTINGS: FAST FRONTAL  RANDOM  ANSI OTHER:

REC# START  END . Lo Loin Leo Lo Lo  OTHER: (TYPE?)
im 1+ 954 1004 478 617 413 426 453 502
m 2pm 10105 0.5 457 580 423 ‘ 47.2
B3 pm 1016 10:2, 48B3 393 _4l3 443 524

1. am
V_wz.gm;
3

N
)
|\
i3
A

COMMENTS:
wnakle t cnud frafhic- road usl yed pudd+

Mo moniforing Jocahom due 100 frcessve fnse gt thes mwufmm [scation- yestdents

Were usira back het’ (v fieih gzwt-

SOURCE INFO AND TRAFFIC COUNTS;

PRIMARY NOISE SOURCE: AIRCRAFT RAIL INDUSTRIAL AMBIENT  OTHER:
ROADWAY TYPE:

_MIN  #1SPEED #2 SPEED

;THAFFIC COUNT DURATIO

B/EB SBIWB NB/EB SB/WB BHIEB SBIWB NB/EB SB/WB

6,

AUTOS
-MED. TRUCKS

'MOTORCYCLES:

‘ SPEED ESTIMATED BY: RADAH/DRIVINGIOBSEHVER
OTHER SOURCES: DIST. AIRCRAFT / RUSTLING LEAVES / DIST. BARKING DOGS / @/ DIST. INDUSTRIAL
DIST. CHILDREN PLAYING / DIST. TRAFFIC / DIST LANDSCAPING ACTIVITIES / OTHER:

bds, tathe from | local

DESCRIPTION/ SKETCH:
TERRAIN: HARD SOFT C(MIXED FLAT OTHER:

PHOTOS: 221-N . 222-E 223-\N

OTHER COMMENTS / SKETCH: ~ " i oine canyan K- (asphakt)

43 (p&‘r{'>

77777 ) ‘{5"’&??” 4% " block //
N+ //)’// / éﬁ(ﬁd & Zﬁti;m br. /%/ //////




FIELD NOISE MEASUREMENT DATA

PROJECT: smbww%m/ Kotb pannection PROJ.#__ ||1168
SITE IDENTIFICATION: 3 Hmm,k, OBSERVER(S): (.Rolm, (. Jwbs-bm:ahud
START DATE / TIME: 12/3 — 2:5 END DATE / TIME:
ADDRESS: 2001 Snbuw Cg,mqmﬂd
METEROLOGICAL CONDITIONS:
TeMP:  @9.0 °F HUMDITY: 2§ 4 w%RH. WIND; CALM QJGHT MODERATE VARIABLE
wwosp%w Z DR N NE E SE S W NW STEADY GUSTY
SKY: SUN LE OVRCST PRTLY CLOUDY  FOG RAIN OTHER:
ACOUSTIC MEASUREMENTS: )
INSTRUMENT: 812 WPE@ SERIAL #:
CALIBRATOR: SERIAL #: 0040
CALIBRATION CHECK: PRE-TEST ﬁ dBA SPL_ POST-TEST ||4.| dBASPL WINDSCREEN __ Yes
SETTINGS: FAST FRONTAL ~ RANDOM  ANSI OTHER:
REC# START  END Leq Lax L Log Ls L,  OTHER: (TYPE?)
£ 356 406 S (44 483 47 4 57

&N

7.3 4
> 4:07 417 5lo 43 4.3 415 447 52.2
2 42 422 S1.6 (4.5 5.8 8.] 50.6 §3.2

COMMENTS:

unable b count frafa'c - road usf gd' bl
Qe potts mh Ui idendhication 3

SOURCE INFO AND TRAFFIC COUNTS:
PRIMARY NOISE SOURCE: q@ AIRCRAFT RAIL  [NDUSTRIAL AMBIENL> OTHER: bwlébwc M:WI?%
ROADWAY TYPE! mereit EM”MM‘W _'?}&{,L rAs

E  #2COUNT  #2SPEED
B/EB SB/WB NB/EB SB/WB

'MOTORCYCLES:

’ SPEED ESTIMATED BY: RADAR/ DRIV]NG { OBSERVER
OTHER SOURCES: wm AIRCRAFT / RUSTLING LEAVES//@ﬁm / DIST. INDUSTRIAL
DIST. CHILDR YING / “TRAFF IST. LANDSCAPING ACTIVITIESD/ OTHER:

DESCRIPTION / SKETCH:

TERRAIN: HARD SOFT QAIXED FLAT OTHER:
PHOTOS:

OTHER COMMENTS / SKETCH;

/ /// / / SM"'“’“}”"j/////////////////

P-?/z' block. wall

54 bmww /1 43 FM)

] approx- 7 £+ abrve Sakine Canym rd

(o Auto 0

bagkhoe

‘ i ab‘dz}u%
T, vplans | deh
M - M ‘M 0(7: [ I Y

Al



FIELD NOISE MEASUREMENT DATA

PROJECT: _Kylb Kead Coptnection 1z Subine Canugn Poad PROJ. # as
T
SITE IDENTIFICATION: menijeriviq sike 4 OBSERVER(S):  C Bulm . C Jecibs: Deicgiive
START DATE / TIME: 12/3/2004 9 'o's qm END DATE / TIME: 1213;’209"'1
ADDRESS: 12772 N- {amting Sabadel ol
METEROLOGICAL CONDITIONS:
TEMP: _45.G °F HUMIDITY: 53¢ %RH. WIND: @ALW LIGHT MODERATE VARIABLE
WINDSPEED: DIE..., E E SE S SW W NW STEADY GUSTY
SKY: ECLEAED OVHCST ﬁ%ﬁm FOG RAIN OTHER:
ACOUSTIC MEASUREMENTS:
INSTRUMENT: Lavsen Davis 812 TYPE(R SERIAL#: (221
CALIBRATOR: Laysen Davis (AL 2o SERIAL# 0040
CALIBRATION CHECK: PRE-TEST [14.0_dBASPL POST-TEST |34 dBASPL WINDSCREEN __ Yes
SETTINGS: FAST FRONTAL ~ RANDOM  ANSI OTHER:
REC# START  END bs L Lo L Lsp Lo  OTHER: (TYPE?)
1 9:09 e i 34 459 53 408 414 _428 474 _
2 ‘CI_W 926 43;3 K42 404 44 4924 453
5 127 _9:37 639 794 394 402 423 (4.
4 933 _494¢ 423 544 325 _395 _404 4349
COMMENTS:
N’C.{J' {ﬂ{i{,;‘i&']‘l i1 pPre bl pedd I« A.ishlld JLZL'I'{ J"L'(.n}, (‘”L‘l’\'l‘ii.ﬂ.k-u ]'-(.J' 1e15¢

Trafhe was Wt e dontiitanE 101 Sounice.” Twe alycrd 15 overhead ciunhq e Fhivd

readaind_ ppised prepading [eVelS -

SOURCE INFO AND TRAFFIC COUNTS:
PRIMARY NOISE SOURCE: TRAFFIC AIRCRAFT RAIL INDUSTRIAL @f) OTHER:
ROADWAY TYPE: N/A
TRAFFIC COUNT DURATION: 40 -MIN " #1 SPEED #2 COUNT #2 SPEED
LocAL RGAD NB/EB SB/WB NB/EB SB/WB NB/EB SB/WB NB/EB SB/WB
AUTOS: } [5 el b "y B
MED. TRUCKS:
HVY TRUCKS:
BUSES:
MOTORCYCLES:

SPEED ESTIMATED BY: RADAR / DRIVING / OBSERVER
OTHER SOURCES: DIST. AIRCRAFT / RUSTLING LEAVES / DIST. BARKING DOGS / BIRDS / DIST. INDUSTRIAL
DIST. CHILDREN PLAYING / DIST. TRAFFIC / DIST. LANDSCAPING ACTIVITIES / OTHER:

DESCRIPTION / SKETCH:
TERRAIN: HAFID SOFT MIXED FLAT OTHER:

PHOTOS: 20~ East towards }:./]'t; el _re ad, 227 - Wost fowaeas exishiic .‘ml rogely, 720 - Soth

OTHER COMMENTSISKETCH R P, ;” f 229 - pertit
i
[ 56
|

=== v ,r 205" ¢——
o712 T e
N Cabadle [f Slikrert (‘“Ji-‘-lm(:'h L

{_‘_I{.H'Hlll'c 5&\;‘(f$!‘{ 'r(,-r-’!l P'v#f:'i"




FIELD NOISE MEASUREMENT DATA
PROJECT: _Kolb Koad Connechion fo Sabine Canvpn Lead

PROJ. #

L1166

SPEED ES‘TFMATED BY: RADAR / DRIVING / OBSERVER
OTHER SOURCES: DIST. AIRCRAFT /RUSTLING LEAVES>! /_DIST. BARKING DOG:
DIST. CHILDREN PLAYING / DIST. TRAFFIC /(DIST.

LANDSCAPING ACTIVIT[}
Cpme trathe from He local yoadl —

IRDS 7 DIST. INDUSTRIAL

{ OTHER:

SITE IDENTIFICATION: Monitoriig site 4 OBSERVER(S): _ ( Bolm, C- Jacebs - Donegue
START DATE / TIME: 2/2_/25{,«1’ 2217 pi END DATE / TIME: |2})_f19¢;£-} 250pm
ADDRESS: 1577 N- Carmine Sabagdeil ; *
METEROLOGICAL CONDITIONS: O
TEMP: (4.0 °F HUMIDITY: 25 5 %R.H. WIND: CALM’LIGHT MODERATE VARIABLE
WINDSPEED:__ %I MPH DIR____N_NE E SE S SW W NW STEADY GUSTY
SKY: SUNNY' CLEAR OVRCST ®RTLY CLOUDY> FOG RAIN OTHER:
ACOUSTIC MEASUREMENTS:
INSTRUMENT: Larson Davis 212 TYPE( R SERIAL#: ___ 221
CALIBRATOR: I avson Davis (AL 200 SERIAL #: 0640
CALIBRATION CHECK: PRE-TEST [[40_dBASPL POST-TEST [I34 dBASPL WINDSCREEN __Yes
SETTINGS: FAST FRONTAL ~ RANDOM  ANSI OTHER:
REC# START  END Leq Lo Lonin La Lao Lo  OTHER: (TYPE?)
1 207 2227 40| _4AS 4l 429 454 49-0
2 2:29 _2°%9 GG 3223 410 449 415
2. A0 250 5§24 397 419 453 423
COMMENTS: -
Near locahen of propeses voad - jig wushmi road pegng evaluatad for noise
[inde 1S ot e gt ait fpse Souree /
SOURCE INFO AND TRAFFIC COUNTS: =
PRIMARY NOISE SOURCE: TRAFFIC AIRCRAFT RAIL INDUSTRIAL CAMBIENT) OTHER:
ROADWAY TYPE: N/A -
TRAFFIC COUNT DURATION: #@ MIN ' #1 SPEED #2 COUNT #2 SPEED
LOCAL ROAD N.stga SB/WB NB/EB SB/WB NB/EB SB/WB NB/EB SB/WB
AUTOS: 15 -
MED. TRUCKS:
HVY TRUCKS:
BUSES:
MOTORCYCLES:

DESCRIPTION / SKETCH:
TERRAIN: HARD SOFT MIXED FLAT OTHER:

Camine Sabadell (local road)

PHOTOS: 226 - East towardls Prﬁ{'f-x.oj roead, ZZ'Z West foWaieds mshw{ Tocal rond, 928 - Soudln
OTHER COMMENTS / SKETCH: _egeinhon” 7 *"F( 229 - purHe
\ \,\_
Tee Ky

972 '__ T — [264 |

N . (aming N Caming

N Sahadell Shares SebadeU

LV I'L/'ill-‘.-I] R - =




FIELD NOISE MEASUREMENT DATA
PROJECT: Kplb Kead (epnechen ko Salmee Cabtfel Head PROJ. # 11

SITE IDENTIFICATION: Motibortd sike 5 OBSERVER(S): (., Belni, €. Jarals Dum}!;{'c'
START DATE / TIME: 12/3[2004 1001 END DATE / TIME: _{2]3[20¢4 10°33
ADDRESS: Uelall Paile buse bell field i

METEROLOGICAL CONDITIONS: gl
TEMP: (2.7 °F HUMIDITY: 324  %R.H. WIND: (CALM’LIGHT MODERATE VARIABLE
WINDSPEED: __—  MPH DIR: N NE E SE S SW W NW STEADY GUSTY
SKY: (SUNNY_~ CLEAR’ OVRCST PRTLYCLOUDY  FOG RAIN OTHER:

ACOUSTIC MEASUREMENTS: - _
INSTRUMENT: Ltgen Davis 8i2 TvPE( R SERIAL#: 0221
CALIBRATOR: Lzison Dans (AL 200 SERIAL#:~ 0040
CALIBRATION CHECK: PRE-TEST [[A.0__dBASPL POST-TEST [|4.0 dBASPL WINDSCREEN __ Yes
SETTINGS: - -FAST FRONTAL ~ RANDOM  ANSI OTHER:

REC# START  END Linax Lo - Lso. Ly,  OTHER: (TYPE?)
1 [0:0  _losil 472 625 46 423 458 50
2 Iz [022 451 59.] %{.5 403 428 _4%2.5
3 l0:232  _Jg°33 482 03 3¢ 409 4B 523
COMMENTS:
Newy lecany cf !:'5;)':L e yoad- Ne exishina road bewng evaluaicd for poise

SOURCE INFO AND TRAFFIC COUNTS: =
PRIMARY NOISE SOURCE: TRAFFIC AIRCRAFT RAIL INDUSTRIAL 'AMBIENT) OTHER:

ROADWAY TYPE: i N/A

TRAFFIC COUNT DURATION: 30 -MIN ' #1 SPEED #2 COUNT #2 SPEED
LOCAL TRAFFIC NB/EB SB/WB NB/EB SB/WB NB/EB SB/WB NB/EB SB/WB
AUTOS; |3 5

MED. TRUCKS: 4} 5 y

HVY TRUCKS: fi B
BUSES: 3

MOTORCYCLES: ol F .

SPEED ESTIMATED BY: RADAR / DRIVING / OBSERVER
OTHER SOURCES: ‘DlST AIRCRAFT / RUSTLING LEAVES / DIST. BARKING DOGS / BIRDS / DIST. INDUSTRIAL

DIST. CHILDREN PLAYING hII[ST"TFIAFFIC { DIST. LANDSCAPING ACTIVITIES / OTHER:
Ay plases (1)

DESCRIPTION / SKETCH: _
TERRAIN: HARD (SOFT 'MIXED FLAT OTHER:

PHOTOS: 226 - Wesl facihy 227 -west. 227 Poifh. 729 -Seodi

OTHER COMMENTS / SKETCH:”

I’II""" F'r. s ."J._"Iu ‘.j

oy ‘gl
g 16

R e e e e R e PR Y B e B e e e e e

y i' & pall feld




FIELD NOISE MEASUREMENT DATA

PROJECT: Kulb Read Connechion to Sabine C'ﬂmjc,a Koad PROJ. # e
SITE IDENTIFICATION: onitripng site b OBSERVER(S): (. Bolm,_ (. Jacchs - Denoakiue
START DATE / TIME: [2/2[20¢9 " 3 05pm END DATE / TIME: Il/;‘/ 2069338 pm
ADDRESS: Udat] Paik Juse bell feld

METEROLOGICAL CONDITIONS:
F

NB/EB SB/WB NB/EB SB/WB
AUTOS:
MED. TRUCKS:
HVY TRUCKS:
BUSES:
MOTORCYCLES:

r@*}mum T ;pdrme uele Wil

IST, CHILDREN PLAYIN(?)! mAFFIC { DIST. LANDSCAPING ACTIVITIES / OTHER:

TEMP: Gl T HUMIDITY: 2|  %R.H. WIND: CALM LIGAT MODERATE VARIABLE
WINDSPEED; 5 MPH DIR.___N_NE E SE S SW W' NW STEADY GUSTY
SKY: (SUNNY) CLEAR OVRCST ®RTLY CLOUDY J FOG RAIN OTHER:
ACOUSTIC MEASUREMENTS:
INSTRUMENT: Laigen Davis Bi2 WPE:@ SERIAL#:__ 0271
CALIBRATOR: Lagsen Dans (CAL 200 SERIAL #: de40
CALIBRATION CHECK: PRE-TEST [[40_ dBASPL POST-TEST [[4U dBASPL WINDSCREEN __ Yes
SETTINGS: FAST FRONTAL  RANDOM  ANSI OTHER:
REC# START  END Leq Lomax Lin Lo Lo Lo  OTHER: (TYPE?)
1 305 305 476 (14 429 447 A6 497 !
2 216 32k 473 G2 433 451 A7l A -
3 3 27 336 4.0 449 4349 4.3 _A42.1 51.3 .
COMMENTS: S
Neay lecahm of preposed yoad- po »_’}.'r":f?l"-ir road :;g.w; evpluated for poise -
SOURCE INFO AND TRAFFIC COUNTS: —
PRIMARY NOISE SOURCE: TRAFFIC AIRCRAFT RAIL INDUSTRIAL @rg) OTHER:
ROADWAY TYPE: N/A
TRAFFIC COUNT DURATION: 30 -MIN #1 SPEED #2 COUNT #2 SPEED

NB/EB SB/WB NB/EB SB/WB

- SPEED ESTIMATED BY: RADAR / DRIVING / OBSERVER
OTHER SOURCES: DIST. AIRCRAFT '/ RUSTLING LEAVES / DIST. BARKING DOGS / BIRDS / DIST. INDUSTRIAL

rusH leaves

loud loralany 34 rvadoing - Childrea pla

M Pl / T hrabAe pnTec &
! Paric
DESCRIPTION / SKETCH: _ '
TERRAIN: HARD SOFT 'MIXED FLAT OTHER:
PHOTOS: 226- WeSk faemg 227 -west 7278 north. 229-Sein

OTHER COMMENTS / SKETCH:”
(r'r[ v I‘C I’Lf; (C{U T)

Cgw 16"

b

S EE0) b—

foese lpall field

M Y,
etoetere et T

DL PPN

-

-

-)szti /



FIELD NOISE MEASUREMENT DATA
PROJECT: ’(C ”_} !\’b(w{ G-;’Tl nee it ,r'r?: Sabire (i i:rH n f\'l?r.".:f.'JJIPHOJ- # ””(ﬁg

SITE IDENTIFICATION: )11, mm. Site (¢ OBSERVER(S): (L. Bdm, (' Jreshs - Dostedfute
START DATE / TIME: ;z[;/zom T 3%am END DATE / TIME: [2/3]2009 & 2bamwy’
ADDRESS: 7042 "F Gille Hermese —

METEROLOGICAL CONDITIONS: -

TEMP: _4|.7 °F HUMIDITY: 55 4 %RH. WIND: C CALM LIGHT MODERATE VARIABLE
WINDSPEED: ___ 4| MPH DIR: N NE E SE S SW W NW STEADY GUSTY
SKY: ¢SUNNY (CLEAR' OVRCST PRTLY CLOUDY FOG RAIN OTHER:

ACOUSTIC MEASUREMENTS: _
INSTRUMENT: Laison Davis 242 Tvre( R SERIAL# (0272
CALIBRATOR: Laisen Davis  EAL200 SERIAL#: ({40
CALIBRATION CHECK: PRE-TEST [[4.0 dBASPL POST-TEST [|4 | dBASPL WINDSCREEN __ Yes
SETTINGS: FAST FRONTAL ~ RANDOM  ANSI OTHER:

REC# START  END L. Lo Liin Los Lso Lo  OTHER: (TYPE?)

1 73 749 !% 643 6]0 _56% i Ak

5 &
2 7.5¢ 206 599 0 536 _54A 596 G2
3 g\ §-20 _R9.0 ©5. 509 A5.i 5%2.4 G4

COMMENTS:

the ﬁf':al He pleek wall s alyeint g"}r;mf fe i rock L“f Hu Hoées

SOURCE INFO AND TRAFFIC COUNTS:
PRIMARY NOISE SOURCE: TRAFFIC AIRCRAFT RAIL INDUSTRIAL AMBIENT  OTHER:

ROADWAY TYPE: ﬂsphar _Conerete
TRAFFIC COUNT DURATION: 3¢ -MiIN " #1 SPEED #2 COUNT #2 SPEED
Kol Roas NB/EB SB/WB NB/EB SB/WB NB/EB SB/WB NB/EB SB/WB
AUTOS: 791 551 40 40
MED. TRUCKS: 14 7 |
HVY TRUCKS: | 3 W ¥
BUSES:
MOTORCYCLES:

SPEED ESTIMATED BY: RADAR/ DRIVING / OBSERVER
OTHER SOURCES: DIST. AIRCRAFT / RUSTLING LEAVES / DIST. BARKING DOGS / BIRDS / DIST. INDUSTRIAL
DIST. CHILDREN PLAYING / DIST. TRAFFIC / DIST. LANDSCAPING ACTIVITIES / OTHER:
No local haffc (,iu/tm ;mam\:

DESCRIPTION | SKETCH:
TERRAIN: ©ARD) SOFT MIXED FLAT OTHER:

PHOTOS: 20- Soutte, 231-gast, 232 -West._ 233 - jiorf
OTHER COMMENTS / SKETCH: Zolb B’ T
Kol Read T G bleck ‘um“l
— T8 T T 173 beem ok flaedsoped
— L g E (ulle del Dorade
ToE S
il o .1}’% & «’ﬁé;_
_'(x"':/j ¢ M=\ o ’ Y 5
N 1A f ]limcf /L'L)T E_ L'{‘“( LéiCa
Clle Hermosa | |




FIELD NOISE MEASUREMENT DATA
PROJECT: _Kolb Woak Connectin 5 Sabuwie Qi.ﬂbfrﬂ FoadPROJ. # (68

SITE IDENTIFICATION: __ yney kg, wiie (o OBSERVER(S): (! Jreops- Donwghue
START DATE / TIME: 12]3 /2004 456 pim END DATE/TIME: _[2/3/2009 5 -Eur
ADDRESS: 7042 E. Gulle Hermisa ’

METEROLOGICAL CONDITIONS: _
TEMP:  (|.2 °F HUMIDITY;: 35 5 %RH. WIND: CALM LIGHT MODERATE VARIABLE
WINDSPEED: __ Zmph MPH DR N NE E SE S SW W NW STEADY (GUSTY

SKY: SUNNY) CLEAR OVRCST PRTLYCLOUDY  FOG RAIN OTHER:
ACOUSTIC MEASUREMENTS: _
INSTRUMENT; Laison Davis 912 TvPE(R SERIAL#: 0221
CALIBRATOR. Lavsen Davis €AL20Q SERIAL#~ 040
CALIBRATION CHECK: PRE-TEST [[4.0__dBASPL POST-TEST |[4. | dBASPL WINDSCREEN __ Yes
SETTINGS: - -FAST FRONTAL ~ RANDOM  ANSI OTHER:
REC# START  END Lmax Lonin Lao Leo Lo,  OTHER: (TYPE?)
1 4:56 506 @o 7 T 53.1 571 _GL02 628
2 04 509 4ug GIL 555 576 605 23
3 5 2;_ 9 _L05 65T 46 511 09 62-5 -
COMMENTS: B B

the +slx? of e bleek wall (8 dlpont g;?pm{ to e rock 57; Hie Nonses

SOURCE INFO AND TRAFFIC COUNTS:
PRIMARY NOISE SOURCE: fﬁAFfJa AIRCRAFT RAIL INDUSTRIAL AMBIENT  OTHER:

ROADWAY TYPE: Asphalt concrete

TRAFFIC COUNT DURATION: 3¢ MIN  #1 SPEED #2 COUNT #2 SPEED
NB/EB SB/WB NB/EB SB/WB NB/EB SB/WB NB/EB SB/WB

AUTOS: 58 I 40 40

MED. TRUCKS: 40 40

HVY TRUCKS: 0 El 40 40

BUSES: — =

MOTORCYCLES:

SPEED ESTIMATED BY: RADAR/ DHIVIN
OTHER SOURCES: DIST. AIRCRAFT / RUSTLING LEAVES / DIST. BARKING DOGS ! BIHDS / DIST. INDUSTRIAL
DIST. CHILDREN PLAYING / DIST. TRAFFIC / DIST. LANDSCAPING ACTIVITIES / OTHER:

DESCRIPTION /. SKETCH:
TERRAIN: GABB SOFT MIXED FLAT OTHER:

PHOTOS: 230~ South, 231-easd. 237-wWesk 233 narfh

OTHER COMMENTS / SKETCH: Rolb Rod T 6 bloek wall )
T3 T T 772-3 heem fjn‘rv.f|/-‘a.-!.1"-,mf-a(

F. (alle del Dorade

127
: 3l 35—

(uavel ™ ) 05T B Calle Caca

N T042. E
Culle Henmesa




FINAL TRAFFIC NOISE REPORT FEDERAL AID NO.STP-TUC-0(233)A | TRACS No. 0000 PM TUC SS865 01C
KoLe ROAD: CONNECTION TO SABINO CANYON ROAD CITY OF TUCSON NO. SR8A

Appendix D

Noise Analysis Summary

I_D t ONE COMPANY
A Many Solutions:



FINAL TRAFFIC NOISE REPORT
KoLe ROAD: CONNECTION TO SABINO CANYON ROAD

FEDERAL AID NO. STP-TUC-0(233)A | TRACS No. 0000 PM TUC SS856 01C
CITY OF TUCSON NO. SR8A

NOISE ANALYSIS SUMMARY

Distance

No-build Proposed Difference between Noise impact

from Existing condition Difference between

Receiver Property represented alternative

i i existing and proposed
o) (2009) build alternative Pt e med g prop

Mitigation consideration
ID and address(es) (2030) (2030) build itigati i i

centerline

(dBA I-eqlh)

(dBA Leqlh)

(dBA Leqlh)

(dBA Leqlh)

(dBA Leqlh)

Residential (1) Meets ADOT criteria for abatement
1 95 68 69 69 1 1 X consideration. See potential noise barrier 1
7080 Acoma Place i
(Appendix D).
Residential (2) . L
2 2641 Camino Valley Verde 150 60 61 61 1 1 X :)?Ziziizae”:fd' levels below ADOT criteria
2621 Camino Valley Verde )
Residential (2) . o
3 2571 Camino Valley Verde 140 62 63 63 1 1 X :)‘;r;i‘;ae'r;ae”:fd levels below ADOT criteria
2561 Camino Valley Verde )
Residential (1) Meets ADOT criteria for abatement
a4A 125 69 70 70 1 1 X consideration. See potential noise barrier 1
7081 Taos Place (Appendix D)
Residential (1) Meets ADOT criteria for abatement
4B 125 68 69 70 1 2 X consideration. See potential noise barrier 1
7080 Taos Place (Appendix D)
i i None warranted; levels below ADOT criteria
5 Residential (1) 130 62 63 63 1 1 X
2535 Camino Valley Verde for abatement.
Residential (2) I
N ted; levels below ADOT crit
6 2569 Camino Valley Verde 130 62 63 63 1 1 X one warranted; fevels below critena
7111 Camino Bacelar for abatement.
Residential (1) Meets ADOT criteria for abatement
esidentia ) . . . .
7A 7081 Opatas Place 125 65 66 66 1 1 X consideration. See potential noise barrier 1
(Appendix D).
Residential (1) Meets ADOT criteria for abatement
7B 135 64 65 66 1 2 X consideration. See potential noise barrier 1
7080 Opatas Place (Appendix D)
i i - None warranted; levels below ADOT criteria
1s Residential (1) — second row 250 61 61 61 0 0 < W v w iteri
7050 Acoma Place for abatement.
Resi jal (1) - None warranted; levels below ADOT criteria
2 esidential (1) — second row 250 63 63 63 0 0 .
7051 Taos Place for abatement.
i i - None warranted; levels below ADOT criteria
36 Residential (1) — second row 250 62 62 62 0 0 « W v w iteri
7040 Taos Place for abatement.
i i - N ted; levels below ADOT criteri
4s Residential (1) — second row 250 62 61 62 1 0 . one warranted; levels below criteria
7061 Opatas Place for abatement.
i i - None warranted; levels below ADOT criteria
56 Residential (1) — second row 250 62 62 62 0 0 «
7060 Opatas Place for abatement.
Commercial L
N ted; levels below ADOT crit
8 Gaslight Square Shopping Center (north of 135 67 68 68 1 1 X one warranted; fevels below critena
entrance) for abatement.

PD'{ ONE COMPANY
a Mmr_}r Solutions

Appendix D



FINAL TRAFFIC NOISE REPORT
KoLe ROAD: CONNECTION TO SABINO CANYON ROAD

FEDERAL AID NO. STP-TUC-0(233)A | TRACS No. 0000 PM TUC SS856 01C
CITY OF TUCSON NO. SR8A

NOISE ANALYSIS SUMMARY (CONTINUED)

Distance . X L.
L. . No-build Proposed . Difference between Noise impact
. from Existing condition . Difference between o
Receiver Property represented alternative build alternative . .. X existing and proposed L. . .
proposed (2009) existing and no-build . Mitigation consideration
ID and address(es) . (2030) (2030) build
centerline (dBA Legan) (dBA Legan)
(feet) (dBA Leqn) (dBA Legr) (dBA Legzn)
Commercial
None warranted; levels below ADOT criteria
9 Tanque Verde Shopping Center (north of 135 69 70 70 1 1 X W v W ter
entrance) for abatement.
Com.merual . None warranted; levels below ADOT criteria
10 Gaslight Square Shopping Center (south of 150 66 67 67 1 1 X
entrance) for abatement.
Commercial . None warranted; levels below ADOT criteria
11 Tanque Verde Shopping Center (south of 180 66 67 68 1 2 X
entrance) for abatement.
12 Commercial . 175 59 60 64 1 5 < None warranted; levels below ADOT criteria
Colonia Verde Shopping Center for abatement.
Residential (1) Meets ADOT criteria for abatement
esidentia ] . . ] .
13 7057 Redbud Road 145 57 58 64 1 7 X consideration. See potential noise barrier 2
(Appendix D).
Residential (1) Meets ADOT criteria for abatement
esidentia . . . . .
14 7058 Redbud Road 145 54 56 64 2 10 X consideration. See potential noise barrier 3
(Appendix D)..
15 Residential _(1) _ 155 52 54 63 5 1 « None warranted; levels below ADOT criteria
7057 Crestline Drive for abatement.
16 Sabino Ca?nyon Pet Resort/residential (1) 190 50 51 59 1 9 « None warranted; levels below ADOT criteria
2001 Sabino Canyon Road for abatement.
N ted; levels below ADOT criteri
17A Morris K. Udall Regional Park (picnic area) 165 54 55 63 1 9 X one warranted; fevels below critena
for abatement.
Meets ADOT criteria for abatement
178 Morris K. Udall Regional Park (baseball field) 130 51 52 64 1 13 X consideration. See potential noise barrier 4
(Appendix D).
18 Morr|§ K. Udall Regional Park (proposed 1,100 47 48 51 1 4 . None warranted; levels below ADOT criteria
amphitheatre) for abatement.
i i N ; levels below ADOT criteri
19 Re5|dent|§I (1) 250 51 52 60 1 9 < one warranted; levels below ADOT criteria
2001 Sabino Canyon Road for abatement.
20 Residentia_l (1) 250 51 52 59 1 3 < None warranted; levels below ADOT criteria
1950 Camino Sabadell for abatement.
Resid Q) Meets ADOT criteria for abatement
esidentia . . . . .
21 7080 Calle Malaga 115 50 51 65 1 15 X consideration. See potential noise barrier 5
(Appendix D).

PD'{ ONE COMPANY
a Many Solutions

Appendix D



FINAL TRAFFIC NOISE REPORT FEDERAL AID NO. STP-TUC-0(233)A | TRACS No. 0000 PM TUC SS856 01C
KoLe ROAD: CONNECTION TO SABINO CANYON ROAD CITY OF TUCSON NO. SR8A

NOISE ANALYSIS SUMMARY (CONTINUED)

Distance . . L.
L. . No-build Proposed . Difference between Noise impact
. from Existing condition . Difference between o
Receiver Property represented alternative build alternative . . existing and proposed N . )
proposed (2009) existing and no-build . Mitigation consideration
ID and address(es) . (2030) (2030) build
centerline (dBA Legan) (dBA Legan)
(feet) (dBA Leqn) (dBA Legr) (dBA Legzn)
Residential (6) Meets ADOT criteria for abatement
esidentia . . . . .
22 1840 —1880 Camino Sabadell 115 52 53 64 1 12 X consideration. See potential noise barrier 5
(Appendix D).
Residential (6) Meets ADOT criteria for abatement
esidentia . . . . .
23 1770-1780 Camino Sabadell 115 53 54 65 1 12 X consideration. See potential noise barrier 5
(Appendix D).
Residential (6) Meets ADOT criteria for abatement
esidentia ) . . . .
24 7081-7092 Corto Caravaca 115 55 56 64 1 9 x consideration. See potential noise barrier 5
(Appendix D).
25 Commercial 90* 69 70 70 1 1 < None warranted; levels below ADOT criteria
for abatement.
Residential (2) L
N ted; levels below ADOT crit
26 6978 Paseo Dorado 150* 61 62 62 1 1 X one warranted; levels below criteria
7000 Via Dorado for abatement
Residential (2) . o
27 7014 Calle Cavalier 150% 61 62 62 1 1 « None warranted; levels below ADOT criteria
7035 Calle Hermosa for abatement
Residential (2) None warranted; levels below ADOT criteria
28 7042 Calle Hermosa 150* 61 62 61 2 0 X !
7057 Calle Cerca for abatement
Residential (2) L
N ;| | low ADOT
29 7050 Calle Cerca 150% 59 60 60 1 1 < one warranted; levels below ADOT criteria
7063 Calle Dorado for abatement
30 Residential (1) 150 57 58 58 1 1 . None warranted; levels below ADOT criteria
7050 Calle Dorado for abatement
Residential (2) L
N ted; levels below ADOT crit
31 7040 Hacienda Reposo 175* 56 57 57 1 1 < one warranted; levels below criteria
7034 Hacienda Reposo for abatement
Residential (3)
32 7028 Hac?enda Reposo 260* 56 57 56 1 0 . None warranted; levels below ADOT criteria
7022 Hacienda Reposo for abatement
7016 Hacienda Reposo
33 Comr?ercial . 175% 65 66 66 1 1 < None warranted; levels below ADOT criteria
Lowe’s Shopping Center for abatement.

Note: Gray shading indicates a noise impact.

*Distance from proposed centerline at Kolb Road

I_D'{ ONE COMPANY Appendix D
/. Many Solutions»



FINAL TRAFFIC NOISE REPORT FEDERAL AID NO.STP-TUC-0(233)A | TRACS No. 0000 PM TUC SS865 01C
KoLe ROAD: CONNECTION TO SABINO CANYON ROAD CITY OF TUCSON NO. SR8A

Appendix E

Evaluation of Noise Barriers as Mitigation

I_D t ONE COMPANY
A Many Solutionse



FEDERAL AID NO. STP-TUC-0(233)A | TRACS No. 0000 PM TUC SS856 01C
CITY OF TUCSON NO. SR8A

FINAL TRAFFIC NOISE REPORT
KoLe ROAD: CONNECTION TO SABINO CANYON ROAD

EVALUATION OF NOISE BARRIERS AS MITIGATION

Potential barrier

Potential barrier dimensions

2030 unmitigated 2030 mitigated X . .
. . . . . Noise reduction Number of benefited costs:
) Number of noise- build alternative build alternative . . " Noise barrier 2
Receiver ID .. . . . achieved noise-sensitive Potential barrier total cost at $33/ft Comments
sensitive properties noise level noise level L F and Height” .
(dBA Loosy) (dBA Loogy) (dBA Legan) properties square footage (ftz ) (cost per benefited
eqlh eqlh approximate length receiver)
6
4A 70 64 6
Noise barrier 1 $216,875 Noise barrier 1
4B 5 69 61 8 5 8-10 feet 6,572
708 feet ($43,375) meets ADOT policy.
7A 66 61 5
7B 66 61 5
Noise barrier 2 $48,873 Exceeds cost per
13 1 64 59 5 1 10 feet 1,481 . .
148 feet $48,873 benefited receiver.
Unable to achieve
Noise barrier 3 $79,200 5 dBA noise reduction
14 1 64 60 4 0 12 feet 2,400 . .
200 feet $79,200 while meeting cost per
benefited receiver.
17a( Morris K. Udall . . b . .
Noise barrier 4 Noise barrier 4
Regional Park baseball baseball field (1) 64 59 5 baseball field (1) 7 feet 3,990 $131,670
. 570 feet meets ADOT policy.
field)
21 65 60 5
22 64 59 5 Noise barrier 5 $333,070 Noise barrier 5
19 19 9-11 feet 10,093
23 65 58 7 1,005 feet ($17,530) meets ADOT policy.
24 64 59 5

® A receiver is considered benefited when the noise barrier is able to provide at least a 5-dBA noise reduction and reduce the noise levels to 64 dBA or less.

® The Barrier 2 dimensions were calculated assuming 220 feet of the barrier length would be constructed on a proposed retaining wall. The proposed barrier dimension and cost are not inclusive of the retaining wall; therefore, should the retaining wall not be constructed, the noise barrier would

need to be reevaluated for the dimensions necessary to provide the noise abatement.

m ONE COMPANY
/N Many Solutions:

Appendix E



FINAL TRAFFIC NOISE REPORT FEDERAL AID NO.STP-TUC-0(233)A | TRACS No. 0000 PM TUC SS865 01C
KoLe ROAD: CONNECTION TO SABINO CANYON ROAD CITY OF TUCSON NO. SR8A

Appendix F

Traffic Noise Model (TNM 2.5) Output Files

I_D t ONE COMPANY
A Many Solutionse



RESULTS: SOUND LEVELS

Kolb Road Connection

HDR Engineering
C. Bolm

PROJECT/CONTRACT:
RUN:
BARRIER DESIGN:

RESULTS: SOUND LEVELS

Kolb Road Connection
Existing Conditions

INPUT HEIGHTS

21 June 2010
TNM 2.5
Calculated with TNM 2.5

Average pavement type shall be used unless

a State highway agency substantiates the use

ATMOSPHERICS: 68 deg F, 50% RH of a different type with approval of FHWA.
Receiver
Name No. #DUs Existing |No Barrier With Barrier

LAeq1h |LAeq1h Increase over existing Type Calculated Noise Reduction

Calculated Crit'n Calculated Crit'n Impact LAeq1h Calculated |Goal Calculated
Sub'l Inc minus
Goal

dBA dBA dBA dB dB dBA dB dB dB
Monitoring 1 26 1 0.0 67.7 66 67.7 10 Snd Lvl 67.7 0.0 8 -8.0
Monitoring 2 27 1 0.0 48.6 66 48.6 10 — 48.6 0.0 8 -8.0
Monitoring 3 29 1 0.0 50.4 66 50.4 10 - 50.4 0.0 8 -8.0
Monitoring 4 30 1 0.0 49.5 66 49.5 10 - 49.5 0.0 8 -8.0
Monitoring 5 31 1 0.0 48.7 66 48.7 10 - 48.7 0.0 8 -8.0
Monitoring 6 32 1 0.0 57.7 66 57.7 10 - 57.7 0.0 8 -8.0
Dwelling Units # DUs Noise Reduction

Min Avg Max

dB dB dB
All Selected 6 0.0 0.0 0.0
All Impacted 1 0.0 0.0 0.0
All that meet NR Goal 0 0.0 0.0 0.0

C:\TNM25\NOISE MODEL\PROGRAM\KOLB CONNECTION\JUNE 2010\MONITORING AM




RESULTS: SOUND LEVELS

Kolb Road Connection

HDR Engineering
C. Bolm

RESULTS: SOUND LEVELS
PROJECT/CONTRACT:
RUN:

BARRIER DESIGN:

Kolb Road Connection
Existing Conditions

INPUT HEIGHTS

21 June 2010
TNM 2.5
Calculated with TNM 2.5

Average pavement type shall be used unless

a State highway agency substantiates the use

ATMOSPHERICS: 68 deg F, 50% RH of a different type with approval of FHWA.
Receiver
Name No. #DUs Existing |No Barrier With Barrier

LAeq1h |LAeq1h Increase over existing Type Calculated Noise Reduction

Calculated Crit'n Calculated Crit'n Impact LAeq1h Calculated |Goal Calculated
Sub'l Inc minus
Goal

dBA dBA dBA dB dB dBA dB dB dB
Monitoring 1 26 1 0.0 67.5 66 67.5 10 Snd Lvl 67.5 0.0 8 -8.0
Monitoring 2 27 1 0.0 48.8 66 48.8 10 — 48.8 0.0 8 -8.0
Monitoring 3 PM 29 1 0.0 49.2 66 49.2 10 - 49.2 0.0 8 -8.0
Monitoring 4 30 1 0.0 50.6 66 50.6 10 - 50.6 0.0 8 -8.0
Monitoring 5 31 1 0.0 49.1 66 49.1 10 - 491 0.0 8 -8.0
Monitoring 6 32 1 0.0 58.9 66 58.9 10 - 58.9 0.0 8 -8.0
Dwelling Units # DUs Noise Reduction

Min Avg Max

dB dB dB
All Selected 6 0.0 0.0 0.0
All Impacted 1 0.0 0.0 0.0
All that meet NR Goal 0 0.0 0.0 0.0

C:\TNM25\NOISE MODEL\PROGRAM\KOLB CONNECTION\JUNE 2010\Monitoring




RESULTS: SOUND LEVELS

Kolb Road Connection

HDR Engineering
C. Bolm

RESULTS: SOUND LEVELS
PROJECT/CONTRACT:
RUN:

BARRIER DESIGN:

Kolb Road Connection
2030 Build - with mitigation
INPUT HEIGHTS

13 March 2011

TNM 2.5

Calculated with TNM 2.5

Average pavement type shall be used unless

a State highway agency substantiates the use

ATMOSPHERICS: 68 deg F, 50% RH of a different type with approval of FHWA.
Receiver
Name No. #DUs Existing |No Barrier With Barrier
LAeq1h |LAeq1h Increase over existing Type Calculated Noise Reduction
Calculated Crit'n Calculated Crit'n Impact LAeq1h Calculated |Goal Calculated
Sub'l Inc minus
Goal
dBA dBA dBA dB dB dBA dB dB dB
Receiver1 1 1 0.0 68.6 66 68.6 10 Snd Lvl 63.7 4.9 8 -3.1
Receiver2 2 1 0.0 61.1 66 61.1 10 — 61.1 0.0 8 -8.0
Receiver3 3 1 0.0 62.5 66 62.5 10 - 62.5 0.0 8 -8.0
Receiver4 4 1 0.0 69.6 66 69.6 10 Snd Lvl 63.0 6.6 8 -1.4
Receiver5 5 1 0.0 62.7 66 62.7 10 - 62.7 0.0 8 -8.0
Receiver6 6 1 0.0 63.0 66 63.0 10 - 63.0 0.0 8 -8.0
Receiver7B 7 1 0.0 65.5 66 65.5 10 - 61.3 4.2 8 -3.8
Receiver8 8 1 0.0 67.9 66 67.9 10 Snd Lvl 67.9 0.0 8 -8.0
Receiver9 9 1 0.0 70.2 66 70.2 10 Snd Lvl 70.2 0.0 8 -8.0
Receiver10 10 1 0.0 67.0 66 67.0 10 Snd Lvl 67.0 0.0 8 -8.0
Receiver11 11 1 0.0 67.7 66 67.7 10 Snd Lvl 67.7 0.0 8 -8.0
Receiver 12 12 1 0.0 63.9 66 63.9 10 e 63.9 0.0 8 -8.0
Receiver13 13 1 0.0 63.9 66 63.9 10 e 60.0 3.9 8 -4.1
Receiver14 14 1 0.0 63.5 66 63.5 10 ——- 60.8 27 8 -5.3
Receiver15 15 1 0.0 63.2 66 63.2 10 - 61.4 1.8 8 -6.2
Receiver16 16 1 0.0 59.3 66 59.3 10 ——- 59.2 0.1 8 -7.9
Receiver 17a-picnic table 17 1 0.0 62.8 0 62.8 0 SndLvl 62.7 0.1 0 0.1
Receiver17b-baseball field 18 1 0.0 64.0 66 64.0 10 - 58.1 5.9 8 -2.1
Receiver 18-ampitheatre 19 1 0.0 50.8 66 50.8 10 -—-- 50.4 0.4 8 -7.6
Receiver19 20 1 0.0 60.1 66 60.1 10 - 60.0 0.1 8 -7.9
Receiver20 21 1 0.0 59.2 66 59.2 10 - 58.0 1.2 8 -6.8
Receiver21 22 1 0.0 65.0 66 65.0 10 - 58.7 6.3 8 -1.7
Receiver22 23 1 0.0 63.7 66 63.7 10 e 60.5 3.2 8 -4.8
Receiver23 24 1 0.0 64.5 66 64.5 10 - 59.1 54 8 -2.6

C:\TNM25\KOLB CONNECTION\MARCH 2011_WITH COMMERCIAL\Barrier_Pantano




RESULTS: SOUND LEVELS Kolb Road Connection

Receiver24 25 1 0.0 63.6 66 63.6 10 - 60.9 27 8 -5.3
Receiver 25 26 4 0.0 69.7 0 69.7 0 SndLvl 69.7 0.0 0 0.0
Receiver26 27 1 0.0 61.9 66 61.9 10 - 61.9 0.0 8 -8.0
Receiver27 28 1 0.0 61.7 66 61.7 10 - 61.7 0.0 8 -8.0
Receiver28 29 1 0.0 61.3 66 61.3 10 - 61.3 0.0 8 -8.0
Receiver29 30 1 0.0 59.8 66 59.8 10 - 59.8 0.0 8 -8.0
Receiver30 31 1 0.0 57.7 66 57.7 10 — 57.7 0.0 8 -8.0
Receiver31 32 1 0.0 56.8 66 56.8 10 e 56.8 0.0 8 -8.0
Receiver32 33 1 0.0 56.2 66 56.2 10 e 56.2 0.0 8 -8.0
Receiver 33 34 4 0.0 65.5 0 65.5 0 SndLvl 65.5 0.0 0 0.0
Receiver 8a 35 1 0.0 56.0 66 56.0 10 ——- 54.9 1.1 8 -6.9
Receiver 7A 36 1 0.0 66.1 66 66.1 10 Snd Lvl 61.9 4.2 8 -3.8
Receiver 1s 37 1 0.0 61.1 66 61.1 10 - 59.6 1.5 8 -6.5
4B 38 1 0.0 62.2 66 62.2 10 - 62.1 0.1 8 -7.9
Receiver3s 39 1 0.0 62.0 66 62.0 10 - 57.9 41 8 -3.9
Receiverbs 40 1 0.0 62.2 66 62.2 10 - 60.3 1.9 8 -6.1
Receiver2s 41 1 0.0 62.9 66 62.9 10 - 60.1 2.8 8 -5.2
ReceiverdA 42 1 0.0 70.0 66 70.0 10 Snd Lvl 66.6 34 8 -4.6
Receiver4B 43 1 0.0 69.3 66 69.3 10 Snd Lvl 62.2 7.1 8 -0.9
Receiverds 44 1 0.0 61.5 66 61.5 10 e 58.9 26 8 -5.4
Dwelling Units #DUs Noise Reduction
Min Avg Max
dB dB dB

All Selected 50 0.0 1.8 7.1

All Impacted 18 0.0 2.2 71

All that meet NR Goal 9 0.0 0.0 0.1

C:\TNM25\KOLB CONNECTION\MARCH 2011_WITH COMMERCIAL\Barrier_Pantano 2



RESULTS: SOUND LEVELS

Kolb Road Connection

HDR Engineering
C. Bolm

RESULTS: SOUND LEVELS
PROJECT/CONTRACT:
RUN:

BARRIER DESIGN:

Kolb Road Connection

2030 No Build

INPUT HEIGHTS

13 March 2011

TNM 2.5

Calculated with TNM 2.5

Average pavement type shall be used unless

a State highway agency substantiates the use

ATMOSPHERICS: 68 deg F, 50% RH of a different type with approval of FHWA.
Receiver
Name No. #DUs Existing |No Barrier With Barrier
LAeq1h |LAeq1h Increase over existing Type Calculated Noise Reduction
Calculated Crit'n Calculated Crit'n Impact LAeq1h Calculated |Goal Calculated
Sub'l Inc minus
Goal
dBA dBA dBA dB dB dBA dB dB dB
Receiver1 1 1 0.0 68.5 66 68.5 10 Snd Lvl 68.5 0.0 8 -8.0
Receiver2 2 1 0.0 61.1 66 61.1 10 — 61.1 0.0 8 -8.0
Receiver3 3 1 0.0 62.5 66 62.5 10 - 62.5 0.0 8 -8.0
Receiver4 4 1 0.0 69.4 66 69.4 10 Snd Lvl 69.4 0.0 8 -8.0
Receiver5 5 1 0.0 62.7 66 62.7 10 - 62.7 0.0 8 -8.0
Receiver6 6 1 0.0 63.0 66 63.0 10 - 63.0 0.0 8 -8.0
Receiver7B 7 1 0.0 65.4 66 65.4 10 - 65.4 0.0 8 -8.0
Receiver8 8 1 0.0 67.9 66 67.9 10 Snd Lvl 67.9 0.0 8 -8.0
Receiver9 9 1 0.0 70.1 66 70.1 10 Snd Lvl 70.1 0.0 8 -8.0
Receiver10 10 1 0.0 66.7 66 66.7 10 Snd Lvl 66.7 0.0 8 -8.0
Receiver11 11 1 0.0 67.4 66 67.4 10 Snd Lvl 67.4 0.0 8 -8.0
Receiver 12 12 1 0.0 59.5 66 59.5 10 e 59.5 0.0 8 -8.0
Receiver13 13 1 0.0 57.6 66 57.6 10 e 57.6 0.0 8 -8.0
Receiver14 14 1 0.0 55.7 66 55.7 10 ——- 55.7 0.0 8 -8.0
Receiver15 15 1 0.0 54.0 66 54.0 10 ——- 54.0 0.0 8 -8.0
Receiver16 16 1 0.0 51.0 66 51.0 10 ——- 51.0 0.0 8 -8.0
Receiver 17a-picnic table 17 1 0.0 55.3 0 55.3 0 SndLvl 55.3 0.0 0 0.0
Receiver17b-baseball field 18 1 0.0 52.1 66 52.1 10 - 52.1 0.0 8 -8.0
Receiver 18-ampitheatre 19 1 0.0 48.3 66 48.3 10 -—-- 48.3 0.0 8 -8.0
Receiver19 20 1 0.0 51.6 66 51.6 10 - 51.6 0.0 8 -8.0
Receiver20 21 1 0.0 51.7 66 51.7 10 - 51.7 0.0 8 -8.0
Receiver21 22 1 0.0 51.4 66 51.4 10 - 51.4 0.0 8 -8.0
Receiver22 23 1 0.0 52.7 66 52.7 10 e 52.7 0.0 8 -8.0
Receiver23 24 1 0.0 53.8 66 53.8 10 - 53.8 0.0 8 -8.0
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RESULTS: SOUND LEVELS Kolb Road Connection

Receiver24 25 1 0.0 55.6 66 55.6 10 - 55.6 0.0 8 -8.0
Receiver 25 26 4 0.0 69.7 0 69.7 0 SndLvl 69.7 0.0 0 0.0
Receiver26 27 1 0.0 62.4 66 62.4 10 - 62.4 0.0 8 -8.0
Receiver27 28 1 0.0 62.0 66 62.0 10 - 62.0 0.0 8 -8.0
Receiver28 29 1 0.0 61.6 66 61.6 10 - 61.6 0.0 8 -8.0
Receiver29 30 1 0.0 60.4 66 60.4 10 - 60.4 0.0 8 -8.0
Receiver30 31 1 0.0 58.2 66 58.2 10 — 58.2 0.0 8 -8.0
Receiver31 32 1 0.0 57.3 66 57.3 10 e 57.3 0.0 8 -8.0
Receiver32 33 1 0.0 56.7 66 56.7 10 e 56.7 0.0 8 -8.0
Receiver 33 34 4 0.0 65.7 0 65.7 0 SndLvl 65.7 0.0 0 0.0
Receiver 8a 35 1 0.0 51.4 66 514 10 - 514 0.0 8 -8.0
Receiver 7A 36 1 0.0 65.9 66 65.9 10 ——- 65.9 0.0 8 -8.0
Receiver 1s 37 1 0.0 61.1 66 61.1 10 - 61.1 0.0 8 -8.0
Receiver3s 39 1 0.0 61.9 66 61.9 10 - 61.9 0.0 8 -8.0
Receiver5s 40 1 0.0 62.0 66 62.0 10 - 62.0 0.0 8 -8.0
Receiver2s 41 1 0.0 62.9 66 62.9 10 - 62.9 0.0 8 -8.0
Receiver4A 42 1 0.0 69.9 66 69.9 10 Snd Lvl 69.9 0.0 8 -8.0
Receiver4B 43 1 0.0 69.2 66 69.2 10 Snd Lvl 69.2 0.0 8 -8.0
Receiverds 44 1 0.0 61.4 66 61.4 10 e 61.4 0.0 8 -8.0
Dwelling Units # DUs Noise Reduction
Min Avg Max
dB dB dB

All Selected 49 0.0 0.0 0.0

All Impacted 17 0.0 0.0 0.0

All that meet NR Goal 9 0.0 0.0 0.0

C:\TNM25\Kolb Connection\March 2011_with commercial\No Build 2



RESULTS: SOUND LEVELS

Kolb Road Connection

HDR Engineering
C. Bolm

RESULTS: SOUND LEVELS
PROJECT/CONTRACT:
RUN:

BARRIER DESIGN:

Kolb Road Connection
2030 Build - with mitigation
INPUT HEIGHTS

13 March 2011

TNM 2.5

Calculated with TNM 2.5

Average pavement type shall be used unless

a State highway agency substantiates the use

ATMOSPHERICS: 68 deg F, 50% RH of a different type with approval of FHWA.
Receiver
Name No. #DUs Existing |No Barrier With Barrier
LAeq1h |LAeq1h Increase over existing Type Calculated Noise Reduction
Calculated Crit'n Calculated Crit'n Impact LAeq1h Calculated |Goal Calculated
Sub'l Inc minus
Goal
dBA dBA dBA dB dB dBA dB dB dB
Receiver1 1 1 0.0 68.6 66 68.6 10 Snd Lvl 63.7 4.9 8 -3.1
Receiver2 2 1 0.0 61.1 66 61.1 10 — 61.1 0.0 8 -8.0
Receiver3 3 1 0.0 62.5 66 62.5 10 - 62.5 0.0 8 -8.0
Receiver4 4 1 0.0 69.6 66 69.6 10 Snd Lvl 63.0 6.6 8 -1.4
Receiver5 5 1 0.0 62.7 66 62.7 10 - 62.7 0.0 8 -8.0
Receiver6 6 1 0.0 63.0 66 63.0 10 - 63.0 0.0 8 -8.0
Receiver7B 7 1 0.0 65.5 66 65.5 10 - 61.3 4.2 8 -3.8
Receiver8 8 1 0.0 67.9 66 67.9 10 Snd Lvl 67.9 0.0 8 -8.0
Receiver9 9 1 0.0 70.2 66 70.2 10 Snd Lvl 70.2 0.0 8 -8.0
Receiver10 10 1 0.0 67.0 66 67.0 10 Snd Lvl 67.0 0.0 8 -8.0
Receiver11 11 1 0.0 67.7 66 67.7 10 Snd Lvl 67.7 0.0 8 -8.0
Receiver 12 12 1 0.0 63.9 66 63.9 10 e 63.9 0.0 8 -8.0
Receiver13 13 1 0.0 63.9 66 63.9 10 e 60.0 3.9 8 -4.1
Receiver14 14 1 0.0 63.5 66 63.5 10 ——- 60.8 27 8 -5.3
Receiver15 15 1 0.0 63.2 66 63.2 10 - 61.4 1.8 8 -6.2
Receiver16 16 1 0.0 59.3 66 59.3 10 ——- 59.2 0.1 8 -7.9
Receiver 17a-picnic table 17 1 0.0 62.8 0 62.8 0 SndLvl 62.7 0.1 0 0.1
Receiver17b-baseball field 18 1 0.0 64.0 66 64.0 10 - 58.1 5.9 8 -2.1
Receiver 18-ampitheatre 19 1 0.0 50.8 66 50.8 10 -—-- 50.4 0.4 8 -7.6
Receiver19 20 1 0.0 60.1 66 60.1 10 - 60.0 0.1 8 -7.9
Receiver20 21 1 0.0 59.2 66 59.2 10 - 58.0 1.2 8 -6.8
Receiver21 22 1 0.0 65.0 66 65.0 10 - 58.7 6.3 8 -1.7
Receiver22 23 1 0.0 63.7 66 63.7 10 e 60.5 3.2 8 -4.8
Receiver23 24 1 0.0 64.5 66 64.5 10 - 59.1 54 8 -2.6

C:\TNM25\Kolb Connection\March 2011_with commercial\Barrier_Pantano




RESULTS: SOUND LEVELS Kolb Road Connection

Receiver24 25 1 0.0 63.6 66 63.6 10 - 60.9 27 8 -5.3
Receiver 25 26 4 0.0 69.7 0 69.7 0 SndLvl 69.7 0.0 0 0.0
Receiver26 27 1 0.0 61.9 66 61.9 10 - 61.9 0.0 8 -8.0
Receiver27 28 1 0.0 61.7 66 61.7 10 - 61.7 0.0 8 -8.0
Receiver28 29 1 0.0 61.3 66 61.3 10 - 61.3 0.0 8 -8.0
Receiver29 30 1 0.0 59.8 66 59.8 10 - 59.8 0.0 8 -8.0
Receiver30 31 1 0.0 57.7 66 57.7 10 — 57.7 0.0 8 -8.0
Receiver31 32 1 0.0 56.8 66 56.8 10 e 56.8 0.0 8 -8.0
Receiver32 33 1 0.0 56.2 66 56.2 10 e 56.2 0.0 8 -8.0
Receiver 33 34 4 0.0 65.5 0 65.5 0 SndLvl 65.5 0.0 0 0.0
Receiver 8a 35 1 0.0 56.0 66 56.0 10 ——- 54.9 1.1 8 -6.9
Receiver 7A 36 1 0.0 66.1 66 66.1 10 Snd Lvl 61.9 4.2 8 -3.8
Receiver 1s 37 1 0.0 61.1 66 61.1 10 - 59.6 1.5 8 -6.5
4B 38 1 0.0 62.2 66 62.2 10 - 62.1 0.1 8 -7.9
Receiver3s 39 1 0.0 62.0 66 62.0 10 - 57.9 41 8 -3.9
Receiverbs 40 1 0.0 62.2 66 62.2 10 - 60.3 1.9 8 -6.1
Receiver2s 41 1 0.0 62.9 66 62.9 10 - 60.1 2.8 8 -5.2
ReceiverdA 42 1 0.0 70.0 66 70.0 10 Snd Lvl 66.6 34 8 -4.6
Receiver4B 43 1 0.0 69.3 66 69.3 10 Snd Lvl 62.2 7.1 8 -0.9
Receiverds 44 1 0.0 61.5 66 61.5 10 e 58.9 26 8 -5.4
Dwelling Units #DUs Noise Reduction
Min Avg Max
dB dB dB

All Selected 50 0.0 1.8 7.1

All Impacted 18 0.0 2.2 71

All that meet NR Goal 9 0.0 0.0 0.1

C:\TNM25\Kolb Connection\March 2011_with commercial\Barrier_Pantano 2



RESULTS: SOUND LEVELS

Kolb Road Connection

HDR Engineering
C. Bolm

RESULTS: SOUND LEVELS
PROJECT/CONTRACT:
RUN:

BARRIER DESIGN:

Kolb Road Connection
2030 Build - with mitigation
**$_Barrier 1 _with breaks

13 March 2011
TNM 2.5
Calculated with TNM 2.5

Average pavement type shall be used unless

a State highway agency substantiates the use

ATMOSPHERICS: 68 deg F, 50% RH of a different type with approval of FHWA.
Receiver
Name No. #DUs Existing |No Barrier With Barrier

LAeq1h |LAeq1h Increase over existing Type Calculated Noise Reduction

Calculated Crit'n Calculated Crit'n Impact LAeq1h Calculated |Goal Calculated
Sub'l Inc minus
Goal

dBA dBA dBA dB dB dBA dB dB dB
Receiver1 1 1 0.0 68.6 66 68.6 10 Snd Lvl 62.9 5.7 8 -2.3
Receiver4 4 1 0.0 69.6 66 69.6 10 Snd Lvl 61.0 8.6 8 0.6
Receiver7B 7 1 0.0 65.5 66 65.5 10 - 61.2 4.3 8 -3.7
Receiver 7A 36 1 0.0 66.1 66 66.1 10 Snd Lvl 61.4 47 8 -3.3
Receiver 1s 37 1 0.0 61.1 66 61.1 10 - 59.2 1.9 8 -6.1
Receiver3s 39 1 0.0 62.0 66 62.0 10 - 56.9 5.1 8 -2.9
Receiverb5s 40 1 0.0 62.2 66 62.2 10 - 60.1 21 8 -5.9
Receiver2s 41 1 0.0 62.9 66 62.9 10 - 58.4 4.5 8 -3.5
Receiver4A 42 1 0.0 70.0 66 70.0 10 Snd Lvl 64.4 5.6 8 -2.4
Receiver4B 43 1 0.0 69.3 66 69.3 10 Snd Lvl 61.1 8.2 8 0.2
Dwelling Units #DUs Noise Reduction

Min Avg Max

dB dB dB
All Selected 10 1.9 5.1 8.6
All Impacted 5 4.7 6.6 8.6
All that meet NR Goal 2 8.2 8.4 8.6
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2030 Build - with mitigation Sheet 1 of 1 |13 Mar 2011
HDR Engineering
Barrier View-**$_Barrier 1 _with breaks Project/Contract No. Kolb Road Connection
Run name: Barrier_Pantano TNM Version 2.5, Feb 2004
Scale: <DNA - due to perspective> Analysis By: C. Bolm
Roadway: —_— Ground Zone: polygon
Receiver: g Tree Zone: dashed polygon
Barrier: E— Contour Zone:  polygon
Building Row: — Parallel Barrier: ————
Terrain Line: E— Skew Section: —




RESULTS: SOUND LEVELS

Kolb Road

Connection

HDR Engineering
C. Bolm

RESULTS: SOUND LEVELS
PROJECT/CONTRACT:
RUN:

BARRIER DESIGN:

Kolb Road Connection
2030 Build - with mitigation
Crestline/Redbud Barrier

13 March 2011

TNM 2.5

Calculated with TNM 2.5

Average pavement type shall be used unless

a State highway agency substantiates the use

ATMOSPHERICS: 68 deg F, 50% RH of a different type with approval of FHWA.
Receiver
Name No. #DUs Existing |No Barrier With Barrier

LAeq1h |LAeq1h Increase over existing Type Calculated Noise Reduction

Calculated Crit'n Calculated Crit'n Impact LAeq1h Calculated |Goal Calculated
Sub'l Inc minus
Goal

dBA dBA dBA dB dB dBA dB dB dB
Receiver13 13 1 0.0 63.9 66 63.9 10 — 59.4 4.5 8 -3.5
Receiver14 14 1 0.0 63.5 66 63.5 10 — 60.4 3.1 8 -4.9
Receiver15 15 1 0.0 63.2 66 63.2 10 - 61.9 1.3 8 -6.7
Receiver 17a-picnic table 17 1 0.0 62.8 0 62.8 0 SndLvl 62.8 0.0 0 0.0
Receiver 8a 35 1 0.0 56.0 66 56.0 10 - 54.9 1.1 8 -6.9
Dwelling Units # DUs Noise Reduction

Min Avg Max

dB dB dB
All Selected 5 0.0 2.0 4.5
All Impacted 1 0.0 0.0 0.0
All that meet NR Goal 1 0.0 0.0 0.0
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2030 Build - with mitigation

Barrier View-Crestline/Redbud Barrier
Run name: BARRIER_PANTANO
Scale: <DNA - due to perspective>

Sheet 1 of 1

|13 Mar 2011

HDR Engineering

Project/Contract No. Kolb Road Connection

TNM Version 2.5, Feb 2004

Analysis By: C. Bolm

Roadway: —_—

Receiver: o

Barrier: F———
Building Row: — —
Terrain Line: I —

Ground Zone:
Tree Zone:
Contour Zone:
Parallel Barrier:
Skew Section:

polygon
dashed polygon

polygon
— =




RESULTS: SOUND LEVELS

Kolb Road Connection

HDR Engineering
C. Bolm

RESULTS: SOUND LEVELS
PROJECT/CONTRACT:
RUN:

BARRIER DESIGN:

Kolb Road Connection

2030 Build - with mitigation
**$_Barrier 4_Udall Park

13 March 2011
TNM 2.5
Calculated with TNM 2.5

Average pavement type shall be used unless
a State highway agency substantiates the use

ATMOSPHERICS: 68 deg F, 50% RH of a different type with approval of FHWA.
Receiver
Name No. #DUs Existing |No Barrier With Barrier

LAeq1h |LAeq1h Increase over existing Type Calculated Noise Reduction

Calculated Crit'n Calculated Crit'n Impact LAeq1h Calculated ‘Goal Calculated
Sub'l Inc ‘ minus
Goal

dBA dBA dBA dB dB dBA dB dB dB
Receiver17b-baseball field 18 1 0.0‘ 64.0 66 64.0 10 — 59.0 5.0‘ 8 -3.0
Dwelling Units #DUs Noise Reduction

Min Avg Max

dB dB dB
All Selected 1 5.0 5.0 5.0
All Impacted 0 0.0 0.0 0.0
All that meet NR Goal 0 0.0 0.0 0.0
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2030 Build - with mitigation

Barrier View-**$_Barrier 4_Udall Park
Run name: Barrier_Pantano
Scale: <DNA - due to perspective>

Sheet 1 of 1

|13 Mar 2011

HDR Engineering

Project/Contract No. Kolb Road Connection

TNM Version 2.5, Feb 2004

Analysis By: C. Bolm

Roadway: —_—

Receiver: o

Barrier: F———
Building Row: — —
Terrain Line: I —

Ground Zone:
Tree Zone:
Contour Zone:
Parallel Barrier:
Skew Section:

polygon
dashed polygon

polygon
— =




RESULTS: SOUND LEVELS

Kolb Road Connection

HDR Engineering
C. Bolm

RESULTS: SOUND LEVELS
PROJECT/CONTRACT:
RUN:

BARRIER DESIGN:

Kolb Road Connection
2030 Build - with mitigation
**$_Barrier 5_east of drainage

13 March 2011
TNM 2.5
Calculated with TNM 2.5

Average pavement type shall be used unless
a State highway agency substantiates the use

ATMOSPHERICS: 68 deg F, 50% RH of a different type with approval of FHWA.
Receiver
Name No. #DUs Existing |No Barrier With Barrier

LAeq1h |LAeq1h Increase over existing Type Calculated Noise Reduction

Calculated Crit'n Calculated Crit'n Impact LAeq1h Calculated |Goal Calculated
Sub'l Inc minus
Goal

dBA dBA dBA dB dB dBA dB dB dB
Receiver20 21 1 0.0 59.2 66 59.2 10 — 58.3 0.9 8 -71
Receiver21 22 1 0.0 65.0 66 65.0 10 — 59.8 52 8 -2.8
Receiver22 23 1 0.0 63.7 66 63.7 10 - 58.6 5.1 8 -2.9
Receiver23 24 1 0.0 64.5 66 64.5 10 - 57.6 6.9 8 -1.1
Receiver24 25 1 0.0 63.6 66 63.6 10 - 59.3 4.3 8 -3.7
Dwelling Units # DUs Noise Reduction

Min Avg Max

dB dB dB
All Selected 5 0.9 4.5 6.9
All Impacted 0 0.0 0.0 0.0
All that meet NR Goal 0 0.0 0.0 0.0
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2030 Build - with mitigation

Barrier View-**$_Barrier 5_east of drainage
Run name: BARRIER_PANTANO
Scale: <DNA - due to perspective>

Sheet 1 of 1

|13 Mar 2011

HDR Engineering

Project/Contract No. Kolb Road Connection

TNM Version 2.5, Feb 2004

Analysis By: C. Bolm

Roadway: —_— Ground Zone: polygon
Receiver: g Tree Zone: dashed polygon
Barrier: E— Contour Zone:  polygon
Building Row: — Parallel Barrier: ————
Terrain Line: E— Skew Section: —




