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2. Most Promising Alignment Alternatives

The following most promising alignment alternatives were developed by Clackamas County
and the Project team for evaluation during this phase of the work. A map of the most
promising alignment alternatives are shown on Figures AT02, AT06, and AT10a in
Appendix B. A summary of the major components of each alternative is presented below.

2.1. Most Promising Alignment Alternative AT02

Most promising Alignment Alternative AT02 includes widening and rebuilding of portions
of SE 172nd Avenue and SE 190th Drive. These roadways would be connected by a new
southeast to northwest arterial extending from SE 172nd Avenue near SE Wooded Heights
Road to SE 190th Avenue near SE Cheldelin Road. The new 172nd to SE 190th Drive
connector includes 5 traffic lanes. SE 172nd Avenue to the south and SE 190th Drive to the
north of the connector would also be widened to 5 traffic lanes. Other improvements
including existing roadway widening, new intersections and roadway are planned for
portions of SE Cheldelin Road, SE Foster Road, SE Borges Road, SE Hemrick Road, SE
Troge Road and SE Vogel Road.

2.2. Most Promising Alignment Alternative AT06

Most promising Alignment Alternative ATO06 includes a new southeast to northwest
connector extending from SE 172nd Avenue near SE Hemrick Road to SE 190th Drive near
SE Cheldelin Road. The new 172nd to SE 190th Drive connector, SE 172nd Avenue to the
south and NE 190th Drive to the north, include 5 traffic lanes. Other improvements,
including existing roadway widening, new intersections and roadway, are planned for
portions of SE Cheldelin Road, SE Foster Road, SE Tillstrom Road, Borges Road, SE
Hemrick Road, SE Troge Road and SE Vogel Road.

2.3. Most Promising Alignment Alternative AS10a

Most promising Alignment Alternative AS10a includes a new southeast to northwest
connector extending from SE Foster Road north of SE Hemrick Road to SE 190th Drive near
SE Cheldelin Road. The new connector would be a 3 to 5-lane roadway, and include
widening SE Foster Road to the south and SE 190th Drive to the north. 172nd Avenue would
be rebuilt, as would portions of SE Cheldelin Road, SE Hemrick Road, SE Tillstrom Road,
and SE Foster Road to the north of the connector.

3. Analysis Requirements

A Traffic Noise Analysis is required in Oregon State whenever a project is federally funded
or requires FHWA or ODOT approval. In addition, a Traffic Noise Analysis is required for
any project that includes construction of a new highway or roadway or an increase in the
number of through traffic lanes to, or a substantial realignment (horizontal or vertical) of, an
existing highway. Because this project would provide a new or improved and widened
roadway, it requires a Type | traffic noise analysis.
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The methodology used for a Type | traffic noise analysis is defined in the current ODOT
Noise Manual and the United States Department of Transportation (USDOT) Federal
Highway Traffic Noise Standards (Title 23 of the Code of Federal Regulations (CFR) Part
772, Procedures for Abatement of Highway Traffic Noise and Construction Noise). A
complete description of the procedures and methodology used in the analysis is given in the
Methodology section. A bibliography of the technical support documents used for this report
is in Appendix A.

4. Agency Coordination and Involvement

Coordination and meetings were held with the design team, traffic engineers and the project
management team from Kittelson & Associates, Inc. The purpose of the meetings and contact
was to obtain information vital to the noise analysis. Information that will be used for the
noise study includes aerial photos, CAD files of the existing and future alignments,
topographical information and traffic data.

5. Land Use

Land use in the area includes single-family residential, places of worship, schools, farm
lands, commercial land uses and undeveloped lands. Near the SE 172" Avenue intersection
with Sunnyside Road, land use includes a church and community center along with a parking
lot. North of the SE 172" Avenue intersection with Sunnyside Road, land use becomes more
rural and less dense. There are several small farms, mixed residential commercial uses and a
school. There are no dense developed residential areas south of SE McKinley Road or SE
Giese Road. North of the SE McKinley Road and SE Giese Road, land use becomes more
developed, with several single and multi-family communities located north, near the
Springwater Corridor and SE Powell Boulevard.

5.1. Displacements

Displacements will be determined when a preferred alignment is selected.

6. Methodology

This section provides an introduction to acoustics and general information on traffic noise
analysis methods. Federal and state traffic noise regulations along with construction noise
regulations are also included.

6.1. Acoustic Terminology

Human response to sound is subjective and can vary greatly from person to person. Factors
that can influence individual response include the loudness, frequency, the amount of
background noise present, and the nature of the work or activity (e.g., sleeping) that the
sound affects. When sounds become unpleasant, or are unwanted, we tend to classify them as
noise.
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Traffic noise is measured in terms of sound pressure level. It is expressed in decibels (dB),
which are defined as 10 log P?/P*ref, where P is the root-mean-square (rms) sound pressure
and Py is the reference rms sound pressure of 2 x 107 Newtons per square meter. In general,
the dB scale is a logarithmatic conversion of absolute air pressure to units that are more
convenient and easier to understand.

To better approximate the sensitivity of the human ear to sounds of different frequencies, the
A-weighted decibel scale was developed. Because the human ear is less sensitive to higher
and lower frequencies, the A-weighted scale reduces the sound level contributions of these
frequencies. When the A-weighted scale is used, the decibel levels are denoted as dBA.

A 10-dBA increase in noise levels is judged by most people as a doubling of sound level.
The smallest change in noise level that a human ear can perceive is about 3 dBA, and
increases of 5 dBA or more are clearly noticeable. Normal conversation ranges between 44
and 65 dBA when speakers are 3 to 6 feet apart. Noise levels in a quiet rural area at night are
typically between 32 and 35 dBA. Quiet urban nighttime noise levels range from 40 to 50
dBA. Noise levels during the day in a noisy urban area are frequently as high as 70 to 80
dBA. Noise levels above 110 dBA become intolerable and then painful, while levels higher
than 80 dBA over continuous periods can result in hearing loss. Table 5.11-1 provides a scale
of several different noise sources and typical public response.

All noise levels referred to in this report are stated as sound pressure levels in terms of deci-
bels on the A-scale (dBA). The A-scale is used in most ordinances and standards, including
the applicable standards for this project. To account for the time-varying nature of noise,
several noise metrics are useful. The equivalent sound pressure level (Leg) is defined as the
average noise level, on an energy basis, for a stated time period (for example, hourly). The
Leq is the preferred noise level descriptor for traffic noise analysis and is the descriptor used
for this analysis.
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Table 5.11-1. Sound Levels and Relative Loudness of Typical Noise Sources

Sound Subjective Relative Loudness
Noise Source or Activity Level Impression (human judgment of

(dBA) different sound levels)
Jet aircraft takeoff from carrier (50 ft) 140 Threshold of pain 64 times as loud
50-hp siren (100 ft) 130 32 times as loud
Sgtu tdal:(:é)l;fc(gggig near stage, 120 Uncomfortably loud 16 times as loud
Float plane takeoff (100 ft) 110 8 times as loud
Jet takeoff (2,000 ft) 100 Very loud 4 times as loud
Heavy truck or motorcycle (25 ft) 90 2 times as loud
Sﬁéﬂiqg:tiilsé$ﬁ|sgbf§fd blender (2 ft), 80 Moderately loud Reference loudness
Vacuum cleaner (10 ft),
Passenger car at(65 n?ph (25 ft) 70 L aERl
Large store air-conditioning unit (20 ft) 60 1/4 as loud
Light auto traffic (100 ft) 50 Quiet 1/8 as loud
Bedroom or quiet living room, Bird calls 40 1/16 as loud
Quiet library, soft whisper (15 ft) 30 Very quiet
High quality recording studio 20
Acoustic Test Chamber 10 Just audible

0 Threshold of hearing

Sources: Beranek (1988) and EPA (1971)

6.2. Traffic Noise Impact Criteria

The FHWA traffic noise impact criteria, against which the project traffic noise levels are
evaluated, are taken from Title 23 of the Code of Federal Regulations (CFR) Part 772,
Procedures for Abatement of Highway Traffic Noise and Construction Noise. The FHWA
criterion applicable for residences is an exterior hourly equivalent sound level (Leg) that
approaches or exceeds 67 dBA. The exterior criterion for places of worship, schools,
recreational uses, and similar areas is also 67 dBA Leg. The criterion applicable for hotels,
motels, offices, restaurants/bars, and other developed lands is an exterior Leq that approaches
or exceeds 72 dBA. There are no FHWA traffic noise impact criteria for retail facilities,
industrial and warehousing uses, undeveloped lands that are not permitted, or construction
noise. No analysis of traffic noise impacts is required for this last group of uses.

ODOT considers a traffic noise “approach” impact to begin to occur when the predicted
project-related traffic noise levels for the future Build scenario are 2 dBA less than the
FHWA NAC level identified in Table 5.11-2. ODOT also considers traffic noise impacts to
occur when the project’s future Build predicted noise levels substantially exceed the existing
noise levels. As a result, in Oregon, residential impacts (Category B property) begin to occur
at 65 dBA. Impacts at places of worship, schools and recreational areas (Category C
properties) also begin to occur at 65 dBA in Oregon. Hotel/motel, office building, and
restaurant/bar impacts (Category E property) begin to occur at 70 dBA. In addition, ODOT
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considers a 10 dB increase over the existing noise levels a substantial increase, and therefore
an impact. Table 5.11-2 summarizes the FHWA and the ODOT traffic noise abatement
criteria.

Table 5.11-2. FHWA Roadway Noise Abatement Criteria and Land Use
Categories

Activity Criteria in
Activity hourly Leq (dBA) Evaluation

Category FHWA ODOT Location
NAC NAAC

Activity Description

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

A 57 55 Exterior . e .
preservation of those qualities is essential if
the area is to continue to serve its intended
purpose.

B* 67 65 Exterior Residential

Active sport areas, amphitheaters,
auditoriums, campgrounds, cemeteries, day
care centers, hospitals, libraries, medical
facilities, parks, picnic areas, places of

ct 67 65 Exterior worship, playgrounds, public meeting rooms,
public or nonprofit institutional structures,
radio studios, recording studios, recreation
areas, Section 4(f) sites, schools , television
studios, trails, and trail crossings

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

Hotels, motels, offices, restaurants/bars, and
= 72 70 Exterior other developed lands, properties or activities
not included in A-D or F.

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

G -- -- -- Undeveloped lands that are not permitted

D 52 50 Interior

Notes: 1. Includes undeveloped lands permitted for this activity category
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7. Existing Environment

The existing noise environment along the potential corridors is dominated by traffic noise on
arterial and local roadways, residential and commercial activities. Maximum noise levels are
due to truck traffic, construction and commercial and industrial activities, and are expected to
reach 75 to 85 dBA Lyax at 50 feet from major roadways.

7.1. Noise Monitoring

Noise monitoring is performed to assist in validating the traffic noise model and to establish
the existing conditions for areas with little or no vehicle traffic. On-site noise monitoring will
be performed at several locations once an alignment is selected.

Equipment used for the noise measurements will meet or exceeds American National
Standards Institute (ANSI) S1.4-1983 for Type 1 Sound Measurement Devices. All
measurement procedures will comply with ODOT and FHWA methods for performing traffic
noise studies. All sound level systems will be calibrated before and after each measurement
session with a Bruel & Kjaer Type 4231 sound level calibrator. The meters are also
calibrated by an accredited laboratory on an annual basis.

7.1.1. Project Area Noise Levels

Although there are no currently measured noise levels for this project, noise measurements
were taken near this corridor for several other projects that can be used to establish a baseline
of expected noise levels. Noise monitoring was performed near the intersection of Sunnyside
Road and SE 172" Avenue in 2007. Measured noise levels at that time ranged from 62 to 63
dBA Leq with normal daytime traffic. This same noise levels can be assumed for 172"™
Avenue north of Sunnyside Road to SE Cheldelin Road. North of Cheldelin Road, noise
levels may increase slightly, however, given the low population density, a noticeable increase
of 3 to 4 dBA would not be expected untill north of Foster Road.

Noise levels along other area roadways south of SE Cheldelin Road, including SE Foster
Road, SE Tillstrom Road, SE 190" Drive, SE Hemrick, and other arterial roadways, are all
predicted to have noise levels ranging from 58 to 62 dBA Leq during daytime hours. In
general, current traffic noise levels are predicted to be below the FHWA and ODOT criteria
for traffic noise impacts. However, as traffic volumes grow in the future, the traffic noise
levels could approach or exceed the traffic noise impact criteria at residences located near the
major arterial roads, including SE 172" Avenue, Foster Road, and other major arterial
routes.

8. Summary and Comparison of Alternatives

Overall, existing noise levels in the corridor are expected to be below the traffic noise criteria
of 65 dBA Leq. The highest noise levels would be expected to occur at the northern and
southern end of the corridor due to the higher population densities and increase commercial
and industrial activities. Future noise levels could meet or exceed the traffic noise criteria
near the main arterials due to area growth and increased traffic.
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A review of potential noise impacts between the three alternatives shows little difference.

All three alignments are along areas with minimal development and therefore the number and
severity of noise impacts between the three alternatives are expected to be similar.
Alternatives AT02 and ATO06 are both expected to increase noise levels at the group of single
family residences south of SE Hagen Road. North of SE Hagen Road both alternatives are in
areas of sparse development and noise impacts would be expected to be similar under either
alternative.

Alternative AS10a would be expected to result in an increase in traffic noise levels along SE
Foster Road, and to a lesser extent along SE 172" Avenue. Because of limited residential
development along the SE Foster Road corridor, the total number of traffic noise affects is
not predicted to be notably different than those under Alternatives AT02 or AT06. Maps
showing the three alternatives are provided in Appendix B for reference.
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Appendix A
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Appendix B
Maps of Three Most Promising Alignment Alternatives
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