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EXECUTIVE SUMMARY

This report discusses the evaluation of the potential noise impacts of the proposed Cross-Base Highway
project. The proposed project would construct a major at-grade east-west highway through portions of
Fort Lewis, McChord AFB, and the City of Lakewood as well as through unincorporated areas of Pierce
County (See Figure 1). The proposed project includes three alignment alternatives through the American
Lake Gardens community in Lakewood. At the eastern end of the proposed project in Spanaway, only
one alignment is proposed.

Sound level measurements and traffic noise modeling indicate that existing sound levels in the American
Lake Gardens and Spanaway communities are generally much lower than the FHWA's 67-dBA criterion
level for residential and other sensitive receivers. Locations which are very near (<50 feet) the more
heavily traveled roadways such as Murray Road SW and 150" Street SW in American Lake Gardens
experience noise levels closer to, but still generally below, the FHWA 67-dBA noise limit. One
exception was SLM W-13, located approximately 35 feet from 150™ Street SW and representing a portion
of the Brookwood Stables and Horseland Farms properties in the American Lake Gardens community.
The measured existing sound level at W-13 was 67 dBA.

Traffic noise modeling in the American Lake Gardens area indicates that traffic noise levels with the No
Build Alternative would increase from 2-4 dBA in the vicinity of Murray Road and from 1-2 dBA
elsewhere in the community. This would be due to an increase in traffic volumes. These increases would
affect very few locations, impacting only those residences very near Murray Road and 150™ Street SW.

The No Build Alternative at the east end of the proposed project in Spanaway would result in traffic noise
level increases of up to 11 dBA. This would be due to the construction of the Spanaway Loop Extension
proposed to connect Spanaway Loop Road and SR-7. Even with these sound level increases, most of the
modeled receptor locations in the Spanaway community would still not experience traffic noise levels
approaching or exceeding the FHWA criteria of 67 dBA. One exception would be receptor location 32
near the project terminus at SR-7, which is currently very near 176" Street South and would be even
closer to the Spanaway Loop Extension with the No Build Alternative.

Traffic noise modeling indicates that the Cross-Base Highway project would cause traffic noise impacts
to numerous residences and sensitive receptors located in the American Lake Gardens community and at
the east end of the proposed corridor in Spanaway. This would be due to the introduction of a major
traffic noise source in areas where noise levels are currently fairly low. Based on this finding, the
feasibility and reasonableness of noise mitigation measures for the alternative project alignments were
analyzed, and several reasonable and feasible noise barriers were identified.

With the South Alignment, mitigation would be feasible and cost effective only for those residences and
equestrian businesses south of 150" Street SW near the southern boundary of American Lake Gardens.

Mitigation with the South A Alignment Alternative would be feasible and reasonable for many of the
impacted residences both east and west of the Cross-Base Highway and for Woodbrook Middle School
and its outdoor playfields. Similar to the South Alignment Alternative, noise barriers were also found to
be reasonable and feasible for those receptors south of 150" Street SW near the southern boundary of
American Lake Gardens.

With the South B Alignment Alternative, a noise barrier for several residences located near Murray Road
would be feasible, achieving the required 7-dBA noise reduction. However, this barrier would not be
cost-effective. The only noise barrier in the American Lake Gardens Area considered both feasible and
reasonable regarding cost with the South B Alignment would be for those receptors south of 150™ Street
SW near the southern boundary of American Lake Gardens.

At the east end of the proposed Cross-Base Highway near SR-7, numerous residences would experience
traffic noise impacts with the proposed roadway. A noise barrier would provide effective and reasonable
mitigation for most of the impacted residences east of the Spanaway Loop Extension.
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Traffic noise impacts were also identified at several residences in Tillicum west of I-5 near the realigned
intersection of Thorne Lane SW and Union Avenue. The project would result in moving traffic on
Thorne Lane SW and Union Avenue closer to residences on or near Spruce Street SW. For the residences
on Spruce Street SW, south of the intersection and west of Union Avenue, a traffic noise barrier designed
to reduce noise from Thorne Lane SW and Union Avenue would likely be ineffective due to the
dominance of noise from traffic on [-5. Also, the scarcity of benefiting residences would make a barrier
unreasonable regarding cost. For the residences south of the intersection and east of Union Avenue, a
traffic noise barrier would not be feasible due to access requirements off of Union Avenue coupled with
the dominance of noise from traffic on I-5.

Also proposed is the Gravelly-Thorne Connector; a road which would run adjacent to the west side of I-5,
between Gravelly Lake Road and N Thorne Lane SW, on the eastern border of the Tacoma Country and
Golf Club. Neither the nearest residential receivers, located over 800 feet from the connector, nor the golf
course itself would be impacted by traffic noise resulting from the operation of this connector.

The mitigation analyses for all of the alignments and locations indicate that noise barriers would often be
an effective means of noise mitigation and would generally decrease the noise levels to below the
FHWA's 67-dBA criterion level. However, because the increases over existing noise levels would be
very large with any of the proposed project alternatives, even effective noise barriers would be unlikely to
eliminate substantial increases in noise levels at many of the modeled receptor locations near the southern
boundary of the American Lake Gardens community.

PROJECT DESCRIPTION

This report describes the traffic noise analysis conducted by MFG, Inc. to evaluate the potential impacts
of the proposed Cross-Base Highway project. The proposed project would construct a major east-west
corridor through portions of Fort Lewis, McChord AFB, and the City of Lakewood as well as through
unincorporated areas of Pierce County.

No Build and TDM/TSM Alternatives

Under these alternatives, no new roadway would be constructed in the American Lake Gardens vicinity.
The area would remain in its present state. In Spanaway at the east end of the project, the No Build
Alternative includes building the Spanaway Loop Extension to connect Spanaway Loop Road and SR-7.
The analysis of the No Build scenario includes the addition of the extension, and assumes construction of
this extension.

Build Alternatives

The proposed project would involve constructing an at-grade four-lane principal arterial from Exit 123 on
Interstate 5 (I-5) in the City of Lakewood to State Route 7 (SR-7) in the Spanaway area of Pierce County.
The project would potentially impact the American Lake Gardens Community in the City of Lakewood,
several residences west of the Thorne Lane SW Interchange (Exit 123) in Tillicum near the intersection of
Thorne Lane SW and Union Avenue, the Tacoma Country and Golf Club, and two residential
communities in Spanaway. The central portion of the corridor passes through undeveloped portions of
Fort Lewis and McChord Air Force Base (AFB). These areas are occupied only temporarily during
military training exercises and are not considered in this analysis.

American Lake Gardens Community

There are three proposed alignment alternatives through the American Lake Gardens community. These
are the South, South A, and South B Alignments. Each alignment is described more fully below. All of
these alignments begin at Exit 123 on I-5, and all alignments follow the same proposed configuration east
of approximately Spring Street.
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South Alignment Alternative

With the proposed South Alignment Alternative of the Cross-Base Highway, the centerline of the
proposed roadway would travel south from Exit 123 approximately 250 feet east of the existing Murray
Road SW. At 150" Street SW, Cross-Base Highway would veer eastward and would parallel the southern
boundary of American Lake Gardens (on Fort Lewis property) until the roadway would veer
southeastward near the eastern boundary of American Lake Gardens. This portion of the roadway, from
I-5 to where the South Alternative turns southwestward, away from American Lake Gardens, would be
approximately 9,900 feet in length. See Figure 4 in Appendix A.

South A Alignment Alternative

With the South A Alignment Alternative, Cross-Base Highway would follow a route similar to the South
Alignment except that it would initially travel south approximately 400 feet east of Murray Road SW. As
with the South Alignment, this portion of Cross-Base Highway would also be approximately 9,900 feet in
length. See Figure 5 in Appendix A.

South B Alignment Alternative

With the South B Alignment Alternative, Cross-Base Highway would follow a similar route as the South
Alignment except in the vicinity of Murray Road SW, where Cross-Base Highway would be west of
Murray Road SW, approximately 115 feet at it’s furthest point. This portion of Cross-Base Highway
would be approximately 10,200 feet in length. See Figure 6 in Appendix A.

Spanaway Community

At the east end of the proposed Cross-Base Highway, the proposed alignment would begin at the
intersection of SR-7 and 176™ Street South and proceed west along the south side of 176™ Street South on
Fort Lewis property. Approximately 3,800 feet west of SR-7, the corridor would veer northwest. The
analysis for this area studied a portion of the corridor approximately 9,600 feet in length. See Figure 7 in
Appendix A.

Tillicum Residences

West of [-5 in Tillicum, the realignment and reconfiguration of the Thorne Lane SW Interchange (Exit
123) would also require shifting the intersection of Thorne Lane SW and Union Avenue approximately
300 feet nearer to several residences on or near Spruce Street SW. The project would also result in the
installation of a traffic signal at the shifted and reconfigured intersection of Thorne Lane and Union
Avenue.

Tacoma Country and Golf Club

In addition to the proposed alternative alignments for the Cross-Base Highway, a connector road is
proposed to link Gravelly Lake Drive and Thorne Lane SW, west of I-5. The proposed roadway would
pass between the existing I-5 corridor and the Tacoma Country and Golf Club and would be
approximately 5,900 feet in length.

STUDIES AND COORDINATION

Method of Analysis

Sound levels were measured at 22 locations in the project area to document existing sound levels. A
Federal Highway Administration (FHWA) traffic noise prediction procedure was used to calculate
changes in traffic noise with and without the project. This study used the FHWA approved Traffic Noise
Model 1.1, which calculates sound levels at specific "receptor” locations.
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The study area for determining the noise impacts of the proposed project consists of all land around the
proposed alignments that may potentially be impacted by noise from the project. This would consist
primarily of all residences, businesses, schools, parks and outdoor recreation areas within approximately
500 feet of the centerline of the proposed alignment(s).

American Lake Gardens would be the portion of the study area most affected by the proposed project.
Noise receptors in American Lake Gardens consist of many multi-family and single-family dwellings
scattered throughout the community, a few small businesses and a day care along Murray Road SW, a
middle school and its outdoor recreation areas, and equestrian businesses. The project consists of three
proposed alignment alternatives in American Lake Gardens. The area will be referred to as the "west
end" for the purposes of this report.

The proposed Cross-Base Highway alignment ends at the 176" Street South/SR-7 intersection in the
Spanaway area of unincorporated Pierce County. There are two main residential areas considered at this
end of the project: Those residences located north of the proposed alignment east of the proposed
Spanaway Loop Extension, and those north of the proposed alignment, west of the Spanaway Loop
Extension. This area will be referred to as the "east end" in this report.

The proposed project would introduce a four-lane principal arterial adjacent to receptors, some of which
experience little existing traffic noise, and would alter the distribution of traffic on some existing
roadways. To determine the magnitude of potential changes in traffic noise, FHWA's Traffic Noise
Model (TNM) was used to evaluate noise at numerous receptor locations in the east and west ends of the
project area, as defined in the previous paragraphs. Receptors were placed to represent sound level
measurement (SLM) locations and other potentially sensitive receptors (primarily residences and school
grounds) throughout the area. Model receptors were placed at 5 feet above the ground in outdoor public-
use areas on the side of the building most likely to be affected by the nearest road.

TNM considers roadway and receptor geometry, traffic volumes and speeds, the types of vehicles on the
road (i.e. cars, medium duty trucks, heavy duty trucks, etc.), and topographic features affecting sound
propagation. From these data, the model calculates hourly equivalent sound levels (Leq) due to vehicle
traffic. The model was used to calculate traffic noise levels based on existing traffic counts and traffic
projections and conditions for future alternatives. Modeling therefore considered the locations of existing
roadways and proposed alternative roadway alignments. The traffic noise analysis used traffic volumes
from the PM peak traffic hour to represent the worst-case conditions.

To provide a basis for assessing the relative sound levels discussed in the remainder of this report, the
following section presents a general discussion of sound and sound terminology.

Noise Level Terminology and Human Hearing

The human ear responds to a very wide range of sound intensities. The decibel scale (dB) used to
describe sound is a logarithmic rating system which accounts for the large differences in audible sound
intensities. This scale accounts for the human perception of a doubling of loudness as an increase of 10
dB. Therefore, a 70-dB sound level will sound about twice as loud as a 60-dB sound level. People
generally cannot detect differences of 1 dB; in ideal laboratory situations, differences of 2 or 3 dB can be
detected by people, but such a change probably would not be detectable in an average outdoor
environment. A five-decibel change would probably be perceived under normal listening conditions.
Sound levels associated with a range of common noise sources are shown in Table 1.

When addressing the effects of noise on people, it is useful to consider the frequency response of the
human ear. Instruments are therefore designed to respond to, or ignore certain frequencies. The
frequency-weighting most often used is A-weighting; it approximates the frequency response of human
hearing and is highly correlated to the effects of noise on people. Measurements from instruments using
this system are reported in "A-weighted decibels" or dBA. All sound levels in this evaluation are reported
in A-weighted decibels.
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Distance from the source, the frequency of the sound, the absorbency of the intervening ground,

obstructions, and duration of the noise-producing event all affect the transmission and perception of noise.

The degree of this effect also depends on who is listening and on existing sound levels. The variability in
the way individuals react to noise makes it impossible to accurately predict how any one individual will
respond to a given noise. However, when the community is considered as a whole, trends emerge which
relate noise to annoyance. Two main types of health effects may potentially occur from excessive noise:
auditory and non-auditory. Auditory impacts are caused by high noise levels which can potentially
damage hearing and produce either partial or total deafness. Non-auditory health impacts include sleep
disturbance and speech interference, and may also involve human physiological (other than hearing
damage) or behavioral effects. The traffic noise levels reported in this analysis are not loud enough over
a long-enough time period to cause hearing impairment and are generally more of a factor in non-auditory
health effects.
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Table 1. Sound Levels Produced by Common Noise Sources

Thresholds/ Sound Level Subjective Possible Effects
Noise Sources (dBA) Evaluations on Humans®
Human Threshold of Pain 140
Carrier jet takeoff at 50 feet
Siren at 100 feet Continuous
130
Loud rock band .
Deafening
exposure to
Jet takeoff at 200 feet
Auto h t 3 feet 120
uto horn at 3 fee levels
Chain saw 110
Noisy snowmobile above 70 can
La\yn mower at 3 feet 100 Very cause hearing
Noisy motorcycle at 50 feet
Heavy truck at 50 feet 90 Loud loss in majority
Pneumatic drill at 50 feet 20 of population
Busy urban street, daytime
Loud
Normal automobile at 50 mph 70 Speech
Vacuum cleaner at 3 feet
Air conditioning unit at 20 feet Interference
. 60
Conversation at 3 feet
Moderate
Quiet residential area
Light auto traffic at 100 feet >0 Sleep
Library Interference
. 40
Quiet home Faint
Soft whisper at 15 feet 30
Slight rustling of leaves 20
Very
Broadcasting Studio 10
Faint
Threshold of Human Hearing 0

Note that both the subjective evaluations and the physiological responses are continuums without true threshold boundaries.
Consequently, there are overlaps among categories of response that depend on the sensitivity of the noise receivers.
@ Source EPA 1974

Regulatory Overview

Cross-Base Highway would extend through portions of unincorporated Pierce County, Fort Lewis,
McChord AFB, and the City of Lakewood. The proposed roadway would potentially impact residential
and other sensitive properties in the American Lake Gardens community in the City of Lakewood and at
the east end of the corridor in Spanaway, part of unincorporated Pierce County. Therefore, noise criteria
established by local governments as well as federal agencies and the Washington State Department of
Transportation (WSDOT) are relevant for this evaluation. Applicable noise regulations include the
Federal Highway Administration (FHWA) noise abatement criteria [23 Code of Federal Regulations
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(CFR) 772] and noise level regulations established by Ecology and Pierce County [Washington
Administrative Code (WAC) 173-60 and Pierce County Code (PCC) 8.76].

Washington State Noise Standards

The City of Lakewood has no noise ordinance and is, therefore, subject to the noise standards established
by the State of Washington in Chapter 173-60 of the WAC. In WAC 173-60, allowable maximum sound
levels depend on the Environmental Designation of Noise Abatement (EDNA) of the source of the noise
and the EDNA of the receiving property. Generally, lands used for residential uses are considered Class
A EDNAs, lands used for commercial uses are considered Class B EDNAs, and industrial lands are Class
C EDNAs. The allowable noise level limits, based on A-weighted sound levels, are displayed in Table 2.

Table 2. Washington State Environmental Noise Limits (ABA)

EDNA of Receiving Property
EDNA of
Source Property A Resnd.e ntial B: Commercial C: Industrial
Day/Night
A: Residential 55/45 57 60
B: Commercial 57/47 60 65
C: Industrial 60/50 65 70

The limitations for noise received in Class A EDNAs are reduced by 10 dBA during nighttime hours (10 p.m. to 7 a.m.).

Source: WAC 173-60

Sounds created by motor vehicles traveling on public roadways are exempt from the noise limits displayed in
Table 2.

Noise emanating from temporary construction sites is exempt from the State of Washington's daytime
noise limits shown in Table 2 between the hours of 7 a.m. and 10 p.m. at residential/Class A EDNA
receivers. Because construction noise is not exempt from the limits during nighttime hours at Class A
EDNAs, and because it is unlikely that noise from construction could meet the nighttime noise limits at
nearby residences, a noise variance will be required if nighttime construction is deemed necessary.

Construction noise is exempt during all hours of the day at Class B and Class C EDNA receivers.

Pierce County Noise Standards

Chapter 8.76 of the Pierce County Code (PCC 8.76) establishes noise regulations that closely mirror the
state noise regulations displayed in Table 2 and discussed above. The primary difference between the
WAC regulations and the PCC regulations is that the EDNAs in PCC 8.76 are based on the zoning of the
source and receiving properties instead of the use.

As with the WAC, PCC 8.76 exempts noise from vehicles traveling on public roadways from the noise
limits. Also similar to the WAC, PCC 8.76.070 exempts noise from temporary construction sites from
the Pierce County's Noise Standards between the hours of 7 a.m. and 10 p.m. Although noise from
temporary construction sites is exempt from the noise limits during daytime hours, noise from nighttime
construction activities is not exempt from the limits, and a noise variance will be required if nighttime
construction is deemed necessary.

Federal Highway Administration Noise Criteria

Federal regulatory agencies often use the equivalent sound level (Leq) to evaluate noise impacts. The Leq
is a constant sound level that has the same sound energy as the actual, fluctuating sound being measured
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by an instrument. As such, it can be considered an energy-average sound level. In discussing sound level
measurements and predictions, it is important to identify the time period being considered, because most
sound-energy criteria address sound-energy averages over some time period. In this way, noise criteria
address both the intensity and the duration of sounds. Consistent with Federal Highway Administration
(FHWA) procedures, equivalent sound levels in this analysis are for a one-hour period (Leq(1)) during the
loudest traffic hour. For the Cross-Base Highway project, the loudest traffic hour corresponds to the pm
peak traffic hour.

The FHWA identified noise criteria and established procedures for evaluating road improvement projects
in its Federal-Aid Highway Manual (U.S. Department of Transportation, 1982b). These criteria and
procedures are now codified in federal rules in 23 CFR 772. The FHWA defines a traffic noise impact as
a predicted traffic noise level approaching or exceeding the noise abatement criteria in Table 3, or when
the predicted traffic noise levels substantially exceed the existing noise levels. FHWA leaves the
definition of "approach" to the states. The Washington State Department of Transportation (WSDOT)
defines "approaching" the FHWA limits as sound levels within 1 dBA of the criterion level. WSDOT
defines "substantially exceeding" existing noise levels as an increase of 10 dBA or more if the calculated
future sound level is greater than 50 dBA.

In addition to the above criteria used to identify traffic noise impacts, WSDOT also defines severe noise
impacts to be traffic noise levels of 75 dBA Leq or higher for outdoor activity areas or a predicted design
year increase of at least 15 dBA over existing noise levels. In instances where severe traffic noise
impacts have been identified, noise abatement measures other than traffic management measures, change
of roadway alignment, construction of noise barriers, or acquisition of property may be considered.

Table 3. FHWA Roadway Noise Abatement Criteria

Land Use Category Hourly Leq (dBA)
Lands on which serenity and quiet are of extraordinary
(A) significance and serve an important public need and where the 57
preservation of those qualities is essential if the area is to (exterior)

continue to serve its intended purpose.

Picnic areas, recreation areas, playgrounds, active sports areas,

(B) parks, residences, motels, hotels, schools, churches, libraries and 67.
hospitals. (exterior)
©) Developed lands, properties, or activities not included in the 72
above categories. (exterior)
(D)  Undeveloped lands | e
(E) Residences, motels, hotels, public meeting rooms, schools, 52
churches, libraries, hospitals, and auditoriums. (interior)

Source: Federal noise rules in 23 CFR 772

AFFECTED ENVIRONMENT

Existing Noise Levels

Existing sound levels in the two sections of the project area were measured on October 9, 2001, October
15, 2001, and January 25, 2002. Each sound level measurement lasted 15 minutes, during which time
visible traffic sources were counted and categorized. The results of these sound level measurements are
displayed in Table 4. These sound level measurements (SLMs) have been used to characterize the
existing acoustic environment and establish unique localized details that could affect the modeled traffic
noise levels at individual receiver locations. Because the measured existing sound levels were not
necessarily taken during the peak traffic hour, the measured levels are not used in this analysis for
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comparison with the future sound levels when determining “substantial increases.” For that determination,
the modeled existing sound levels during peak traffic conditions were used. SLM locations were selected
which represented residential and other sensitive receiving locations in the project vicinity. The
approximate SLM locations in the American Lake Gardens community are shown in Figure 2 of
Appendix A. The SLM locations in the Spanaway community are shown in Figure 3 of Appendix A.

The SLM location in Tillicum is shown in Figure 4 of Appendix A.

The measurements were taken using Type I Larson Davis 820 sound level meters, with an accuracy of
approximately = 1 dBA. The meters had been factory certified within the previous 12 months, and were
field calibrated immediately prior to the measurements. The microphones of the meters were fitted with
windscreens and were set approximately 5 feet above the ground (at a typical listening height).

Existing noise sources in the American Lake Gardens community varied. Traffic on I-5 and local
roadways was the dominant source of background noise at all locations in the community. Other noise
sources included barking dogs, voices, sirens, aircraft, and children playing. Noise emanating from
nearby Fort Lewis included distant artillery booms.

In the residential community at the east end of the proposed Cross-Base Highway, traffic noise on
Spanaway Loop Road, SR-7, and other local roadways was the dominant source of background noise.
This community is directly under one of the flight paths used by McChord AFB and occasionally
experiences very loud events when an airplane is directly overhead. During these occasions, the aircraft
are the dominant sources of noise. Other noise sources during our measurements included barking dogs,
voices, house maintenance activity, and birds.

At the residential location near the proposed reconfigured intersection of Thorne Lane SW and Union
Avenue in Tillicum, noise from traffic traveling on I-5 dominated the noise environment. Noise from
traffic on Union Avenue also contributed to the overall sound level when present.

At the Tacoma Country and Golf Club, sound level measurements were taken at two locations on the golf
course. The dominant source of noise at both SLM locations was traffic on I-5. No secondary noise
sources were noted during the measurements.

Table 4. Sound Level Measurement Results (dBA)

SLM Description Traffic Leq
Number P Volumes (dBA)

American Lake Gardens Measurement Locations (West End)

Small apartment complex at 7903 146™ Street SW, approximately 61
feet from the centerline of 146™ Street SW. Existing noise sources

W-1 consisted primarily of traffic on 146" Street and Murray Road with h/}sri/ag/‘g‘c‘)/a%'
background noise from traffic on I-5. Other noise sources included 720/2 4720 /16/0
children playing, train horns, distant power tools, and a dog.
Single-family residence approximately 52 feet from the centerline of
Murray Road near the southeast corner of Murray Road and 146™ Street.
Ww-2 View of traffic on 146™ Street was obstructed by intervening structure. 600/32/12/16/0 63
Traffic on Murray Road dominated the noise environment. Other noise
sources included traffic on I-5 and other local roads, and dogs.
Baseball field at the north end of Woodbrook Middle School site,
approximately 130 feet from the centerline of 146™ Street SW. Existing

146" Street SW:
58

146" Street SW:

W-3 noise sources consisted primarily of traffic on 146™ Street and Murray ll\fjr/rl;/léé%o 56
Road and background noise from traffic on I-5. Other noise sources 732 /42}//5 4/6/0
included children playing, train horns, and trees.

Woodbrook Middle School Playfield, 500 feet from the centerline of

W-4 146™ Street SW, 50 feet east of the running track. Background noise N/A 57
primarily from traffic on I-5. Other sources included airplanes, voices,
children playing, and lawn maintenance activities.

W-5 American Lake South Center, in the playfield, adjacent to Murray Road. 812/4/0/4/4 59
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SLM
Number

Description

Traffic
Volumes

Leq
(dBA)

The meter was approximately 158 feet from the centerline of Murray
Road and approximately 4 feet lower in elevation. Traffic on Murray
Road dominated the noise environment. Other noise sources included
traffic on I-5, nearby light-industrial noise, goat (?), and birds.

Residences at 14815 and 14817 Murray Road. Sound level meter was
approximately 132 feet from the centerline of Murray Road. Traffic on
Murray Road dominated. Other sources included voices, traffic on I-5,
aircraft, and birds.

564/16/32/8/0

57

Single-family residence at 7903 150" Street SW, on the north side of
150™ Street SW. Sound level meter was approximately 60 feet from the
centerline of 150" Street SW. This measurement is also representative of
an adjacent home directly west. Noise from traffic on 150" Street
dominated when present. Other sources included background noise

from I-5, children playing, and dogs.

672/12/4/20/0

52

Sound level meter placed approximately 80 feet from the centerline of
150" Street SW, in the parking area of Woodbrook Middle School,
representing the setback of the school building to 150™ Street SW.
Traffic on 150" Street dominated when present. Background noise came
from traffic on I-5. Other sources included a distant train and children.

672/16/28/4/0

62

Canterbrook Apartments, adjacent to where the proposed Cross-Base
Highway will be located. Measurement represents buildings in the
apartment complex furthest from 150™ Street SW and adjacent play area
to the west. Background noise consisted primarily of a hum from Ft.
Lewis and distant I-5 traffic. Other noise sources included loud cars on
150™ Street, helicopters, voices, distant artillery booms, airplanes,
activity in the apartment complex, and birds.

428/8/12/4/4

53

Canterbrook Apartments, adjacent to 150™ Street SW. Represents those
units in the apartment complex nearest 150™ Street SW. Measurement
was approximately 135 feet from the centerline of 150™ Street SW.
Noise sources included traffic on 150™ Street, voices, activity at the
apartment complex, distant artillery booms, and helicopters.

428/8/12/4/4

52

Horseland Farms equestrian area. Measurement represents the southern-
most end of the farm, adjacent to the Fort Lewis property boundary.
Sound level meter was approximately 650 feet from the centerline of
150™ Street SW. Background noise consisted primarily of distant I-5
traffic, with occasional noise from loud traffic on 150" Street, birds,
distant dogs, horses, car doors, voices, and car horns.

408/16/8/4/0

43

W-12

Horseland Farms equestrian area. Measurement was taken
approximately 285 feet from the centerline of 150" Street SW. Noise
sources included traffic on 150" Street, horses, birds, dogs, and crows.

408/16/8/4/0

50

Near the entrance for Brookwood Stables and Horseland Farms. Sound
level measurement was approximately 35 feet from the centerline of
150" Street SW, and slightly above the grade of the roadway (+4 feet).
The major noise source was traffic on 150™ Street. Other noises
included a distant vacuum, car stereo, truck horn, dog, activities at the
horse stables, and birds.

408/16/8/4/0

67

Spanaway Measurement Locations (East End)

E-1

Single-family residence at 17105 18" Avenue Court S in residential area
far from nearest major roadway. Represents several single family
residences approximately 590 feet from the proposed Cross-Base
Highway centerline. Quiet. Noise sources included distant traffic, birds,
and voices.

N/A

36
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-y Description Traffic Leq
2umber P Volumes (dBA)

Single-family residence at 17109 17" Avenue Court S in residential area
far from nearest major roadway. Represents several single family
residences approximately 700 feet from the proposed Cross-Base
Highway centerline. Fairly quiet except for occasional military aircraft
overflights. Other noise sources included some local traffic,
lawnmower, dogs, birds, and windchimes.

Dead-end of 176" Street, adjacent to horse paddock. This location is
also representative of a residence further west, approximately the same
distance from Spanaway Loop. No apparent dominant noise source.
Sources included birds, distant traffic, aircraft, and rustling leaves.
Single-family residence at 17520 8™ Avenue Court S, 50 feet from

E-4 centerline of 176" Street. Traffic on 176™ Street dominated when 116/0/0/4/0 57
present. Other sources included aircraft, traffic on SR-7, birds, and dogs
Single-family residence at 627 176™ Street, approximately 75 feet from
the centerline of 176™ Street. Measurement represents several adjacent
residences along 176" Street. Traffic on SR-7 provided most

N/A 42

E-3 N/A 43

E-5 background noise but traffic on 176™ dominated when present. Other 292/28/0/4/0 >8
noise sources included residential activities, voices, distant helicopters,
and birds.
Single-family residence at 421 176™ Street, approximately 60 feet from

E-6 the centerline of 176™ Street. Measurement represents several adjacent

residences along 176™ Street. Traffic on 176™ Street dominated when 139/4/0/0/0 61

present. Other noise sources included, airplanes, a car alarm, and a dog.
_

Tillicum Area

In the backyard of a single-family residence at 8201 Spruce Street SW,
approximately 42 feet from existing centerline of Union Avenue. Traffic
on I-5 dominated the noise environment. Traffic on Union Avenue also
contributed to the overall noise level.

T-1 340/10/0/10/0 65

Tacoma Country and Golf Course

Sound Level Measurement represents sound levels on the golf course, 50
G-1 feet from the fence line adjacent to I-5. Traffic on I-5 dominated the N/A 65
noise environment.

Sound Level Measurement represents sound levels on the golf course,
G-2 250 feet from the fence line adjacent to I-5. Traffic on I-5 dominated the N/A 61
noise environment.

All measurements were for 15-minute periods. Traffic volumes are presented as light-duty/medium-duty/heavy-
duty/bus/motorcycle. Counts were taken for 15 minutes and multiplied by 4 to represent hourly volumes.

For each of the measurement locations listed in Table 4, a validation of the noise model was performed to
ensure that the receiver would be accurately represented for the Existing, No Build, and Build
Alternatives. The validation included only traffic noise, not extraneous noise sources such as dogs,
airplanes, etc. In general, it is assumed that calculated values within =2 dBA are considered an
acceptable comparison. For most receivers in the American Lake Gardens area and the Tacoma Country
and Golf Club, a supplemental calculation was performed to account for traffic noise contribution from I-
5 that was not included in the TNM modeling. The I-5 noise contribution was determined from a noise
measurement of [-5 traffic noise adjusted to account for varying distances from the freeway. The
measured sound level was also adjusted for future years to account for anticipated growth in traffic on the
freeway. This contribution of traffic noise was also included in the analysis of the Existing, No Build and
Build Alternatives. With the contribution from I-5 factored into the overall sound levels, each calculated
sound level agreed with the measured sound level (+ 2 dBA).
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Land Use and Terrain

Because the FHW A noise standards are based on the land use of the property affected by traffic noise, it
is important to determine the current and planned future uses in analyzing noise impacts. The current
land uses and terrain are described briefly in the next three sections.

American Lake Gardens

Land uses in American Lake Gardens consist of many multi-family and single-family dwellings scattered
throughout the community, a few small businesses along Murray Road, and equestrian businesses south
of 150" Street SW. There also exists an outdoor area used for teaching landscaping that is part of a
satellite facility of a technical college west of Murray Road, the American Lake South Center and its
outdoor play area on the east side of Murray Road SW, and a middle school and its outdoor activity areas
between 146™ and 150™ Streets SW. The City of Lakewood has recently adopted new land use and
zoning designations for this area from residential to commercial and industrial. This new zoning could
eventually change the use (and resulting FHWA classification) of the properties in the project area and the
use should be reevaluated during final design.

The terrain in the American Lake Gardens area is varied. Much of the area consists of open fields of
grass and shrubs with rolling hills. The proposed Cross-Base Highway would traverse predominantly flat
portions of the American Lake Gardens area. Most of the adjacent properties to the proposed highway
consist of open, grassy fields or residential/commercial development. The equestrian businesses at the
eastern end of American Lake Gardens are located in a fairly flat, grassy area with heavily wooded areas
located south of the southern property boundaries. No significant terrain features exist between the
proposed Cross-Base Highway and potentially affected receivers in this area.

Spanaway

Land uses along the eastern portion of the proposed corridor in Spanaway consist primarily of single-
family housing, two with adjoining horse stables and/or paddocks. Further west, south of the existing
Spanaway Loop Road is a sparse residential development consisting of single-family residences.

The terrain in the Spanaway portion of the proposed alignment is quite varied. The sparse residences at
the west end of the Spanaway portion of the highway are located amidst rolling hills with wooded areas
and wetlands. The traffic noise modeling for the sparse residences at the west end of the Spanaway area
included terrain features. The denser residential developments near the eastern end of the Spanaway
portion are situated in fairly flat open areas. For the Spanaway residents east of the proposed Spanaway
Loop Extension, no significant terrain features exist between the proposed Cross-Base Highway and the
potentially affected receivers and none were included in the traffic noise modeling.

Tillicum Residences

Land uses near the proposed shifted intersection of Thorne Lane SW and Union Avenue consist primarily
of single-family residences on Spruce Street SW, several multi-family residences on Union Avenue, and
undeveloped land. The residences are situated on fairly flat terrain. I-5, to the east of Union Avenue, is
depressed below the grade of the residences. North of the residences the undeveloped land generally
consists of two large depressions in the ground. The realignment of Thorne Lane SW is proposed to be
constructed through these depressions, but would be at the approximate higher elevation of the nearby
residences.

Tacoma Country and Golf Club

Land uses at the Tacoma Country and Golf Club consist of a recreational golf course and several single-
family residences, located on the far side of the golf course from I-5. The terrain is mostly flat, typical of
a golf course. West of the golf course are partially wooded and relatively flat residential areas.
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IMPACTS OF CONSTRUCTION

No Build Alternative

The No Build Alternative includes construction of an extension of the Spanaway Loop Road. This
extension would connect the existing Spanaway Loop Road with SR-7. Construction activities associated
with this roadway would be similar to those outlined below.

All Build Alternatives

During construction of any of the alternatives, there would be a temporary increase in sound levels along
the proposed new alignments and existing access areas due to the use of heavy equipment and the hauling
of construction materials. The increase in noise levels would depend on the type of equipment being
used, and the amount of time it is in use. Table 5 displays ranges of noise produced by typical
construction equipment.

Table 5. Typical Construction Equipment Noise (1BA)

Construction Estimated Leq Types of Range Of Noise Levels
Activit i
ey 50 feet 350 feet Equipment 50 feet 350 feet
) Bulldozer 77-96 60-79
Clearing 83 66
Dump Truck 82-94 65-77
] Scraper 80-93 63-76
Grading 75-88 58-71
Bulldozer 77-96 60-79
) Paver 86-88 69-71
Paving 72-88 55-71
Dump Truck 82-94 65-77

Source: U.S. Environmental Protection Agency, 1971
Modified by MFG, Inc., 2001

As shown in Table 5, sound levels 50 feet from construction equipment exceed the levels recommended
for residential land uses. Parts of the proposed project would require construction activities very close (<
50 feet) to some existing residences, so at some times sound levels would very likely exceed the levels
shown in Table 5. Construction noise is exempt between 7 a.m. and 10 p.m. from the maximum
permissible sound levels specified in the noise codes of Pierce County (PCC 8.76) and Washington State
(WAC 173-60) for residential receiving properties. During nighttime construction activities, a noise
variance would be required from the appropriate jurisdiction.

Woodbrook Middle School could potentially be 50 feet from the nearest construction on either Spring
Street or 150™ Street SW. However, construction on these roadways would likely be minimal, and most
construction activities would occur 350 feet or further from the school. Table 5 shows potential
construction noise levels at 350 feet. Noise levels from construction activities further than 350 feet from
Woodbrook Middle School would be even lower.

Construction Impact Mitigation

State and local regulations specify noise limits with which construction contractors would have to
comply, but daytime construction activities are exempt from these limits. During nighttime construction
activities, a noise variance would likely be required since it is unlikely that noise from most construction
activities could meet the stringent nighttime noise limits.
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Since construction noise would likely exceed the sound levels deemed appropriate during daytime and
nighttime hours at nearby sensitive receivers, even if only temporarily, construction noise could
negatively affect people living nearby, and some relatively simple and inexpensive practices could reduce
the extent to which people are affected. For example, construction noise could be reduced with properly
sized and maintained mufflers, engine intake silencers, engine enclosures, turning off idle equipment, and
confining activities to daytime hours. A construction contract could specify that mufflers be in good
working order and that engine enclosures be used on equipment when the engine is the dominant source
of noise.

Stationary equipment could be placed as far away from sensitive receiving locations as possible. Where
this is infeasible, or where noise affects are still considerable, portable noise barriers could be placed
around the equipment with the opening directed away from the sensitive receiving property. These
measures are especially effective for engines used in pumps, compressors, welding machines, and similar
equipment that operate continuously and contribute to high, steady background noise levels. In addition
to providing about a 10 dBA reduction in equivalent sound levels, the portable barriers demonstrate to the
public the contractor's commitment to minimizing noise impacts during construction.

Substituting hydraulic or electric models for impact tools such as jack hammers, rock drills and pavement
breakers could also reduce construction and demolition noise. Although back-up alarms are exempt from
the noise ordinances, noises from such devices are among the most annoying sounds from a construction
site. Where feasible, equipment operators could drive forward rather than backward to minimize this
noise. Noise from material handling could also be minimized by requiring operators to lift rather than
drag materials wherever feasible.

IMPACTS OF OPERATION

Previous studies and planning efforts have considered numerous different alignment alternatives of the
proposed project, of which three remain. Each remaining alignment alternative differs only in the vicinity
of American Lake Gardens (as described above). The following discussion of operation impacts covers
the two ends of the project, American Lake Gardens and Spanaway, separately, as well as the Tillicum
residences and the Tacoma Country and Golf Club (TCGC). The American Lake Gardens discussion
includes the three alignment alternatives. In the vicinity of Spanaway and Tillicum, the alignment
alternatives do not differ. At the TCGC, the project includes only the operation of the Gravelly-Thorne
connector road on the east side of the golf course.

As discussed previously, TNM was used to estimate sound levels due to the proposed project.

Parametrix, Inc. provided the traffic information necessary to complete the traffic noise analysis including
projected pm peak traffic volumes on area roadways, truck percentages and traffic speeds. Based on the
information provided by Parametrix Inc., the modeling assumed 4% of projected traffic volumes on
Cross-Base Highway would be medium-duty vehicles (i.e., all vehicles with two axles and six wheels
designed for carrying cargo; generally with a gross weight greater than 4,500 kilograms but less than
12,000 kilograms, 5-13 tons), and 6% heavy-duty vehicles (i.e., all vehicles with three or more axles and
designed for carrying cargo; generally with a gross weight greater than 12,000 kilograms, 73 fons). All
other vehicles were assumed to be light-duty vehicles. See Table 6 for more information on traffic
vehicle mix for the different roadways in the project vicinity.

Table 6. Traffic Volumes/Speeds/Vehicle Mix on Area Roadways

Roadway 1999 Existing 2025 No Build 2025 Alternatives

PM Peak Hour
Traffic Volumes

American Lake Gardens (ALG)
Interstate 5 ‘ 12335 14900 13910

WB/NB EB/SB WB/NB EB/SB WB/NB EB/SB
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Roadway 1999 Existing 2025 No Build 2025 Alternatives
Cross-Base, north of 150" St SW N/A N/A N/A N/A 1560 2470
Cross-Base, south of 150" St SW N/A N/A N/A N/A 940 2050
Cross-Base Highway, east of
Woodbrook Road N/A N/A N/A N/A 870 1920

th
gdv‘&“ay Rd SW, north of 1467 St 391 447 900 1030 N/A N/A
th
Murray Rd SW, south of 146™ St 351 402 310 360 30 60
SW
150™ Street SW 120 230 160 310 210 320
146™ St SW, west of Spring St 53 45 120 170 110 160
146™ St SW, east of Spring St 40 45 90 170 110 160
Woodbrook Road SW 40 20 50 30 180 120
Spring Street 50 60 100 120 100 120
Spanaway Community
Cross-Base Highway N/A N/A N/A N/A 849 2585
SR-7, north of 174™ St S 1144 1927 1780 2820 820 1280
SR-7, north of 176™ St S 1154 1981 930 440 831 1282
SR-7, south of 176™ St S 1154 1981 1390 2520 1040 2730
176" Street S 77 408 Negligible | Negligible | Negligible | Negligible
8™ Avenue Court S 77 408 Negligible | Negligible | Negligible | Negligible
th T
174 Street S, east ofjuncnop 379 236 90 60 159 295
with Spanaway Loop Extension
Spanaway Loop, west of junction | 55 780 650 1260 450 490
with Spanaway Loop Extension
Spanaway Loop Extension, SR-7 N/A N/A 560 1190 1140 2850
to junction with Cross-Base
Spanaway Loop Ext, north of N/A N/A 560 1200 291 265
junction with Cross-Base
Tillicum Area
Thorne Lane SW, west of 125 145 255 230 190 205
Intersection
Thorne Lane SW, east of 350 430 740 695 515 1395
intersection
Union Avenue 295 235 475 495 420 415
Vehicle Speeds (mph)
American Lake Gardens (ALG)
Cross-Base Highway N/A N/A 35-60
Murray Road SW 35 35 35
150" Street SW 35 35 35
146™ Street SW 25 25 25
Woodbrook Road 30 30 30
Spring Street 35 35 35

Cross-Base Highway
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Roadway 1999 Existing 2025 No Build 2025 Alternatives
Spanaway Community
Cross-Base Highway N/A N/A 35-60
State Route 7 40 40 40
Spanaway Loop Road 40 40 40
Spanaway Loop Extension N/A 35-40 35-40
176" Street S 35 35 35
8™ Avenue Court S 30 30 30
174" Street S 30 30 30
Tillicum Area
Thorne Ln, west of intersection 35 35 35
Thorne Ln, east of intersection 30 30 30
Union Avenue 30 30 30
Vehicle Mix (%)’ LD | MD HD LD | MD HD LD MD | HD
American Lake Gardens (ALG)
Cross-Base Highway N/A | N/A N/A N/A | N/A N/A 90 4 6
Murray Road SW 90 7 3 90 7 3 90
All other roadways in ALG 99 1 0 99 1 0 99 1 0
Spanaway Community
Cross-Base Highway N/A | N/A N/A N/A | N/A N/A 90 4 6
SR- 7 90 7 3 90 7 3 90
e ot L [ [ wn [ [ 2 [ e ]
function with Crosease | NA | NA| A |97 |2 | e |2 ]
All other Roadways in Spanaway | 97 2 1 97 2 1 97 2 1
Tillicum Area
All Roadways los | 2 ] w22 [os | 2 | 22 | o5 | 2 [ 12

Source: Parametrix 1997-2001, MFG, Inc. 2002

" The traffic noise contribution from I-5 was determined by scaling a measured sound level of freeway traffic
based on anticipated increases in traffic volumes in future years; speeds and vehicle mix were unnecessary.

2 LD = light-duty vehicles; MD = medium-duty vehicles; HD = heavy-duty vehicles
? The vehicle percentages for Thorne Lane and Union Avenue were derived from traffic counts taken by MFG.
Vehicle percentages are displayed for heavy-duty vehicles/buses.

No Build Alternative

In the American Lake Gardens community, the No Build Alternative would have the same road network
as currently exists, with higher traffic volumes and resulting higher traffic noise levels. In the Spanaway
area, the No Build Alternative would include planned construction of the Spanaway Loop Extension to
connect Spanaway Loop Road and SR-7. No Build was analyzed using the methods described for
existing conditions and the alignment alternatives. The results are discussed in the following sections to
provide a basis for comparison with the build alternatives.

Cross-Base Highway
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Operational Noise Impacts — American Lake Gardens

The model receptors for the South, South A, and South B Alignments represent the numerous single and
multi-family residences, schools, and equestrian businesses along the proposed alignments. Many of
these locations are currently located away from major roadways and the existing noise levels at these
locations are fairly low. This is particularly true of residential locations near the southern border of
American Lake Gardens, which would be directly adjacent to the Cross-Base Highway with any of the
proposed project alternatives. The receptor locations are displayed in Figures 4, 5, and 6 located in
Appendix A.

Existing Conditions

Modeling of existing traffic conditions in the American Lake Gardens community in the vicinity of the
proposed South, South A, and South B Alignments indicates existing PM peak-hour sound levels at most
of the 47 locations examined do not approach the 67-dBA FHWA residential noise abatement criterion.
The exception is receptor 18, representing a total of three residences where existing traffic noise levels are
67 dBA. This receiver is approximately 60 feet from Murray Road SW, and 130 feet from 150" Street
SW. The model calculated existing sound levels for all of the receptor locations are tabulated in Table 6.

2025 No Build Alternative

Modeling suggests that by 2025 the No Build Alternative would result in a 1-2 dBA increase over
existing PM peak hour sound levels at most South, South A, and South B Alignment receptors due to an
increase in peak-hour traffic. Receptor locations nearest Murray Road SW and 146" Street SW (receptors
1 through 4, 8, 9, 11, and 16 through 20) would experience traffic noise increases of 3-4 dBA over
existing levels due to anticipated pm peak hour traffic volumes more than doubling on Murray Road SW
and 146™ Street SW. These increases would result in traffic noise levels approaching or exceeding the
FHWA residential criterion of 67 dBA at four receptor locations representing eighteen residences and a
portion of the technical college satellite facility nearest Murray Road SW. Anticipated No Build traffic
sound levels are shown in Table 6.

2025 South Alignment Alternative

The proposed South Alignment would result in traffic noise impacts to 17 modeled receptor locations
representing 158 residences and three equestrian areas in American Lake Gardens. The noise impacts
would be due to traffic noise levels approaching or exceeding the 67-dBA abatement criterion level,
substantial increases in traffic noise, or both. (See Table 7.) Figure 4 in Appendix A shows the modeled
receptor locations in conjunction with the proposed South Alignment.

The greatest calculated noise increases would occur near the southern boundary of the American Lake
Gardens community because of the construction of a major roadway in areas where there is currently
relatively little noise. Eight receptor locations representing 84 residences and three equestrian areas
would experience noise level increases due to traffic on Cross-Base Highway greater than 15 dBA, which
is considered a "severe" impact according to WSDOT interpretation of FHWA criteria.

Receptor 18, representing 3 residences near Murray Road SW, would experience a 1-dBA decrease from
existing levels due to existing high traffic volumes along this roadway. However, noise levels at this
receiver currently exceed the FHWA criterion limit and would continue to do so with the South
Alignment Alternative.

Table 7. South, South A and South B Alignments Noise Modeling Summary (dBA)

West End No. of Existing 2025‘ 2025 2025 2025
Receptor Homes Leq No Build South Alignment South A Alignment South B Alignment
Number Rebresented Lea
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Change Change Change
Leq From Leq From Leq From
Existing Existing Existing
1 1 63 65 Displaced Displaced 66 4
2 1 59 62 Displaced Displaced 63 4
3(W-1) 1 58 61 Displaced Displaced 64 6
4 2 57 60 64 6 66 8 62 5
5 5 56 57 60 5 61 6 60 4
6 (W-2) WMS 57 59 64 6 67 10 62 5
7 10 57 59 Displaced 69 12 62 5
8 (W-3) 13 65 68 Displaced 65 0 Displaced
9 4 61 64 Displaced 65 4 67 6
10 ALS 59 61 Displaced 67 8 64 5
11 (W-5) ALS 60 63 Displaced 65 5 65 4
12 (W-4) WMS 56 57 63 8 66 10 60 4
13 WMS 56 58 65 8 67 11 61 5
14 2 57 59 Displaced Displaced 63 6
15 Tech College 58 60 62 | 3 62 3 65 6
16 2 66 69 Displaced 64 -2 68 3
17 (W-6) 1 61 65 Displaced 65 4 65 4
18 3 67 70 66 | - 64 -3 Displaced
19 3 61 64 Displaced 66 5 Displaced
20 1 60 62 Displaced 71 11 68 8
21 (W-7) 1 60 62 Displaced Displaced 67 7
22 (W-8) WMS 57 58 65 8 66 9 64 7
23 WMS 53 58 62 8 62 9 61 7
24 16 51 52 60 9 60 9 59 8
25 18 56 57 60 5 60 5 60 5
26 24 48 50 64 16 64 16 64 16
27 (W-9) 26 48 49 65 17 65 17 65 17
28(W-10) 24 52 53 59 7 59 7 59 7
29 30 50 52 59 8 59 8 59 8
30 40 48 50 61 13 61 13 61 13
31 20 47 48 67 21 67 21 67 21
32 14 48 50 59 11 59 11 59 11
33 10 47 48 63 16 63 16 63 16
34 2 50 51 61 12 61 12 61 12
35 6 59 60 62 3 62 3 62 3
36 3 52 53 65 13 65 13 65 13
37 2 47 49 70 23 70 23 70 23
38 9 56 57 65 9 65 9 65 9
39 2 51 52 67 16 67 16 67 16
40 4 57 58 62 5 62 5 62 5
41 (W-11) 2 Equestrian 45 46 69 24 69 24 69 24
42 (W-12) 3 47 48 61 14 61 14 61 14
43 (W-13) 1 61 62 64 3 64 3 64 3
44 1 49 50 59 11 59 11 59 11
45 6 45 47 60 14 60 14 60 14
46 Equestrian 43 45 64 21 64 21 64 21
47 2 44 45 58 14 58 14 58 14
Approx. # of Residential Units Impacted by Alignment 158 171 164

Note: Shaded boxes indicate receptor locations with potential traffic noise impacts.
WMS - Woodbrook Middle School
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2025 2025 2025
West End No. of o 2025 South Alignment South A Alignment South B Alignment
Receptor Existing .
Number Homes Le No Build
Represented q Leq Change Change Change
(W-SLM) Leq From Leq From Leq From
Existing Existing Existing

ALS - American Lake South Center
Please note that while some of the calculated differences may appear to be incorrect, they are instead a
product of rounding off the values to the nearest whole numbers.

2025 South A Alignment Alternative

The proposed South A Alignment of Cross-Base Highway would be similar to the South Alignment, but
would position the corridor approximately 400 feet to the east of Murray Road SW, further east than the
South Alternative. This alignment would result in fewer residential displacements and more noise-
impacted residences than the South Alignment. (See Table 7.) Figure 5 in Appendix A shows the
locations of the modeled receptors in conjunction with the South A Alignment.

As with the South Alignment Alternative, the greatest calculated noise increases would occur near the
southern boundary of the American Lake Gardens area because of the construction of a major roadway in
areas where there is currently relatively little noise. Again, many receptor locations would experience
noise level increases greater than 15 dBA in this area due to traffic on the Cross-Base Highway, resulting
in "severe" traffic noise impacts.

A total of 25 modeled receptor locations representing 171 residences in American Lake Gardens would be
impacted due to sound levels approaching or exceeding the 67-dBA abatement criterion level, substantial
increases in traffic noise, or both. With this alternative the American Lake South school site on Murray
Road SW would not be displaced, but would be impacted by traffic noise. Portions of Woodbrook
Middle School would also experience traffic noise impacts. The technical college landscape facility west
of Murray Road SW would not experience traffic noise impacts with this alternative.

2025 South B Alignment Alternative

The proposed South B Alignment of Cross-Base Highway would initially travel southward west of
Murray Road SW before following the same alignment as the South and South A Alignment Alternatives
along the southern boundary of American Lake Gardens. Figure 6 in Appendix A shows the modeled
receptor locations in conjunction with the proposed South B Alignment.

A total of 21 modeled receptor locations representing 164 residences in American Lake Gardens would be
impacted due to sound levels approaching or exceeding the 67-dBA abatement criterion level, substantial
increases in traffic noise, or both. (See Table 7.) As with the South Alignment Alternative, the greatest
calculated noise increases result from the construction of a major roadway along the southern boundary of
American Lake Gardens where there is currently relatively little noise. With the South B Alignment, a
portion of the technical college satellite facility located west of Murray Road SW would be displaced, but
the outdoor teaching areas would not experience noise impacts. The American Lake South center on
Murray Road SW and the Woodbrook Middle School on 150™ Street SW would experience noise level
increases, but these increases would not be considered impacts.

Operational Noise Impacts — Spanaway

The residential communities immediately north of 176" Street South at the east end of the project in
Spanaway would also be potentially-impacted due to the proposed Cross-Base Highway. Modeling used
receptors representing the numerous houses west of SR-7 and north of 176" Street South. Figure 7 in
Appendix A shows the proposed Cross-Base Highway alignment in the Spanaway area and the receptor
locations used in the modeling.
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Existing Conditions

Comparison of the modeled and measured sound levels for the six measurement locations at the east end
of the corridor indicates the modeled sound levels are within 2 dBA of the measured levels. This
indicates that the model adequately represents the existing conditions.

Modeling of the east end indicates existing sound levels at none of the 32 modeled receptor locations
approach or exceed the 67-dBA FHWA residential noise abatement criterion during the PM peak traffic
hour. The modeling data are summarized in Table 8.

Table 8. East End Noise Modeling Summary (dBA)

RNtilc;l[:)t;): No. of Homes Existing Leq ) 0 25 No 2025 Build AlCt;rnatlvlf
(E-SLM) Represented Build Leq Leq E‘;ig:ﬁng’m
1 2 40 41 61 22
2 1 41 43 62 22
3 (E-1) 3 38 40 60 22
4 4 41 43 63 21
5 3 41 43 61 20
6 (E-2) 3 40 42 64 24
7 2 42 44 61 18
8 5 43 45 61 18
9 1 44 48 64 20
10 (E-3) 1 44 55 70 26
11 1 45 54 60 16
12 1 54 55 62 8
13 3 59 56 62 4
14 3 58 57 64 5
15 2 61 58 66 5
16 3 60 55 60 0
17 2 59 55 61 2
18 3 59 57 63 5
19 (E-4) 2 63 59 66 3
20 6 56 57 63 8
21 1 55 54 59 3
22 3 54 55 60 6
23 1 56 58 65 8
24 (E-5) 3 59 59 66 8
25 5 54 57 63 9
26 5 59 57 61 2
27 2 56 57 61 5
28 | 56 59 65 9
29 (E-6) 3 60 64 70 10
30 6 56 59 64 8
31 2 55 58 62 6
32 4 62 71 77 15
Approximate # of Impacted Residences 40
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2025 Build Al i
Receptor No. of Homes 2025 No 025 Build Alternative

Number Existing Leq . Ch F
Represented Build Leq ange From
(E-SLM) Leq Existing

Note: Shaded boxes indicate receptor locations with potential traffic noise impacts.

Please note that while some of the calculated differences may appear to be incorrect, they are instead a product of rounding
off the values to the nearest whole numbers.

2025 No Build Alternative

By 2025, the No Build Alternative would result in increases over existing peak-hour sound levels at some
receptors due to increases in traffic volumes coupled with construction of the Spanaway Loop Extension.
Locations closest to the new Spanaway Loop Extension (i.e., receptors 10 and 11) could experience sound
level increases from 9-11 dBA. Increases of 10 dBA or higher are considered a noise impact according to
WSDOT interpretation of FHWA criteria. However, this impact would be related to construction of the
Spanaway Loop Extension instead of the Cross-Base Highway Project.

Locations near 8™ Avenue Court S and 174™ Street South, (i.e., receptors 13-19, 21 and 26) could
experience a decrease over existing sound levels with the No Build Alternative due to diversion of traffic
off of 8" Avenue Court S and 174™ Street South and onto the Spanaway Loop Extension. Receptor 19
would experience a larger decrease than might be expected because fewer cars would turn from 8"
Avenue Court S to eastbound on 176™ Street South with the No Build Alternative, resulting in a reduction
in noise from cars accelerating after this turn.

In 2025 with the No Build Alternative, only one of the modeled sound levels at locations in the project
vicinity would exceed the residential noise abatement criterion of 67 dBA. This would be at receptor 32
representing four residences near the project terminus which would be located very close to the proposed
Spanaway Loop Extension.

2025 Build Alternatives

There is a single alignment alternative in this area that would result in a new roadway in a location where
traffic noise levels are currently fairly low. The construction of the Cross-Base Highway would result in
noise levels 0-26 dBA higher than existing conditions. Sixteen receptor locations would be impacted due
to sound levels approaching or exceeding the 67-dBA abatement criterion level, substantial increases in
traffic noise or both. The sixteen impacted receptors represent approximately 40 residences in the
Spanaway area. Twelve impacted locations (receptors 1 though 11 and 32) would be considered severely
impacted by WSDOT due to the 15-26 dBA increases over existing levels.

Operational Noise Impacts — Tillicum

The proposed reconfiguration of the Thorne Lane Interchange (Exit 123) on I-5 would result in a shifting
and reconfiguration of the intersection of Thorne Lane SW and Union Avenue, which would move traffic
on Thorne Lane closer to residences on Spruce Street SW and residences west of Union Avenue. The
shifting of Union Avenue would also move traffic closer to the residence on the northwest corner of
Spruce Street SW and Union Avenue. Figure 9 in Appendix A shows the proposed realignment of Thorne
Lane SW and Union Avenue and the receptor locations used in the modeling.

Existing Conditions

Modeling of the Tillicum residences indicates existing sound levels at five of the twelve modeled receptor
locations representing eight residences approach or exceed the 67-dBA FHWA residential noise
abatement criterion during the PM peak hour of traffic. The modeling data are summarized in Table 9.

Table 9. Tillicum Noise Modeling Summary (dBA)

| Receptor | No.of Homes | Existing | 2025 No Build | 2025 Build Alternative |
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Change From
Leq Exigsting
1 1 66 68 68 2
2 1 65 66 66 1
3 1 62 63 64 1
4 1 61 62 62 1
5 1 61 62 62 1
6 1 60 61 61 1
7 1 60 61 61 1
8 1 60 62 62 1
9 2 69 70 69 1
10 2 69 70 70 1
11 2 69 70 70 1
12 1 69 70 70 1
Approximate # of Impacted Residences 9

Note: Shaded boxes indicate receptor locations with potential traffic noise impacts.

Please note that while some of the calculated differences may appear to be incorrect, they are instead a product of rounding
off the values to the nearest whole numbers.

2025 No Build Alternative

By 2025, the No Build Alternative would result in increases of 1-2 dBA over existing peak-hour sound
levels due to anticipated increases in traffic volumes. The increase in traffic noise would result in the
sound level at one additional residential location approaching or exceeding the noise abatement criterion
of 67 dBA. This would result in traffic noise impacts at a total of six receptor locations representing nine
residences with the No Build Alternative.

2025 Build Alternatives

The shifting and reconfiguration of the Thorne Lane SW and Union Avenue intersection would be the
same under any of the proposed build alternatives. The shifting of the Thorne Lane SW and Union
Avenue intersection closer to potentially affected residences would result in traffic noise level increases
of 0-1dBA over the No Build Alternative and 1-2 dBA increases over the existing conditions at nearby
residential receivers, increases which would unlikely be discernable. Although greater traffic noise
increases might be expected with the shifting of Thorne Lane SW and Union Avenue closer to some of
the residences on Spruce Street SW, the noise from traffic on I-5 dominates the environment and would
not be greatly affected by the project. Therefore, the calculated increases are lower than might be
anticipated. However, as with the No Build Alternative, sound levels at six receptor locations
representing nine residences would approach or exceed the FHWA impact criteria of 67 dBA for
residential locations.

Operational Noise Impacts — Tacoma Country and Golf Club

The proposed Gravelly-Thorne connector road would travel along the east side of the Tacoma Country
and Golf Club (TCGC), between the TCGC and I-5. Portions of the golf course would be adjacent to the
connector. The golf course is considered a land use category C with a corresponding noise abatement
criterion of 72-dBA. There are also numerous residences on the TCGC property, located approximately
800 feet or further from the proposed connector road. These residences are considered land use category
B with a corresponding noise abatement criterion of 67-dBA.

The proposed Gravelly-Thorne connector would contribute very little operational noise to the existing and
anticipated noise environment at the Tacoma Country and Golf Club. MFG analyzed the noise
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environment for the existing conditions and the No Build and Build Alternatives, and found that there
were no impacts at any of the modeled receivers for any of these scenarios. The results are summarized
in Table 10 below. The proposed connector would introduce a noise source that is expected to be, at the
very least, 9 dBA below the anticipated I-5 noise levels.

Table 10. Tacoma Country and Golf Club Noise Modeling Summary (dBA)

2025 Build Alt ti
Receptor No. of Homes Existing 2025 No Build 025 Build Alternative
Number Represented Leq Leq Leq Change From
Existing
1 26 57 57 57 0
2-10 Golf Course 57-65 57-66 57-66 0-1
Approximate # of Impacted Residences none
Note: Golf Course receivers are at various locations around the golf course.

SECONDARY AND CUMULATIVE NOISE IMPACTS

Because the transportation data provided for the noise analysis considered expected traffic related to the
proposed project and to other planned actions and growth in the area, the noise analysis of traffic sources
based on these data is an assessment of projected secondary and cumulative impacts of future alternatives.
No additional noise analysis is necessary.

OPERATIONAL NOISE MITIGATION

This analysis has demonstrated that each of the proposed alignment alternatives would cause noise
impacts at numerous residential and sensitive locations throughout the project area. Because the noise
analysis measured and predicted noise impacts, mitigation was considered and/or quantitatively
evaluated.

There are a number of possible mitigation methods that could be employed to reduce traffic noise. These
possible mitigation measures are discussed below.

e Construction of Noise Barriers — The construction of noise barriers is a commonly used form of
noise mitigation that provides an obstacle between the traffic and the receptor location, resulting
in lowered received traffic noise levels at the receptor location. Noise barriers can provide noise
reduction to both outdoor use areas and interior spaces. Noise barriers were considered in detail
as part of this analysis and are discussed in the following sections.

e Realignment of the Roadways - Moving the project roadway farther away from potentially
impacted residences could potentially reduce traffic noise levels. Previous studies and planning
efforts for this project have considered numerous different alignment alternatives of the proposed
highway, of which three varying alignment alternatives remain in the American Lake Gardens
community. Other alignment alternatives throughout the project area have been determined to
have greater overall environmental impacts or to be infeasible, and further revisions to the
alignments of the roadway are unlikely.

e Land Acquisition - In some locations along the project alignment land acquisition would be
required as part of the build alternatives to provide sufficient room for the project. Acquisition of
properties close to proposed roadways can be used as a method of mitigation to avoid noise
impacts at residential receivers that would otherwise be subjected to unacceptable levels of traffic
noise. Existing residences that would be displaced by the build alternatives were included in
tabulations of impacted residences. Additional acquisitions and displacements considered strictly
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for noise abatement purposes are generally an expensive means of mitigation that are reserved for
severely impacted receivers when other methods of noise mitigation are not feasible.

e Additional Insulation of Impacted Buildings - Adding mass to the building envelope of
residences, including such things as dense siding, insulation, noise reducing windows, and air
conditioning units (allowing windows to remain closed during warm weather), is sometimes used
to reduce interior sound levels in areas with significant noise impacts at outdoor locations. Such
measures do not address impacts at outdoor use areas of residential receivers, and usually are
reserved for areas with severe impacts where no other methods of mitigation are possible.

e Traffic Management - Traffic management includes measures such as adjusting the speed limits
of a travel corridor or roadway and either restricting or controlling the timing of use by heavy-
duty (the loudest sort of) vehicles. Both of these approaches to controlling traffic noise would
undermine the purpose of the proposed project, and neither was considered a reasonable method
of noise impact mitigation.

Because of the previous reasons, the analysis of noise mitigation measures discussed below focuses on the
feasibility and cost-effectiveness of noise barriers only.

Reasonable and Feasible Criteria for Mitigation

The FHWA noise impact and mitigation guidelines do not include specific requirements for the amount of
noise reduction to be achieved by proposed mitigation, nor do they include exact cost limits. Instead
federal policy requires mitigation be assessed by comparison with "reasonable and feasible" criteria, and
leaves the specifics of these criteria to the states.

The Washington State Department of Transportation (WSDOT) has developed criteria that define both
noise impacts and mitigation requirements. These criteria are outlined in WSDOT’s “Traffic Noise
Analysis and Abatement Policy and Procedures.” WSDOT criteria for feasibility and reasonableness
include the following components.

Feasibility:
e The topography must be compatible with construction of the mitigation measure
e Provisions for future access, drainage, safety and maintenance requirements must be possible

e A majority of the first row of receivers obtain a minimum 5 dBA insertion loss and at least one
receiver has at least a 7 decibel reduction

Reasonableness:

Once the construction of a noise barrier has been determined feasible, then WSDOT will determine
whether its construction is reasonable by thoroughly considering a range of criteria as stated below. Noise
barriers will only be constructed by WSDOT if they have been determined reasonable. The decision to
recommend or not recommend that a noise barrier be implemented will normally be the responsibility of
WSDOT's Regional Traffic Noise Abatement Manager with concurrence from design personnel.
Reasonableness will be determined based on the following factors.

o The noise mitigation cost per residence (or residential equivalent) is less than or equal to the values
in Table 11. The cost per residence is determined by counting all residences (including
owner-occupied, rental units, mobile homes) benefited by the noise barrier in any subdivision and/or
given development, and dividing that number into the total cost of the noise abatement measure.
Any residential unit receiving at least a 3-dBA noise reduction is considered to benefit from the
noise mitigation. Each unit in a multi-family building will be counted as a separate residence. The
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table below shows that as the predicted future noise level increases, it is reasonable to implement
more costly measures, if necessary, to mitigate traffic noise.

Table 11.  Allowance for Impacts Caused by Total Traffic Noise Level

Trafﬁch\?ts)ig:Iji if::i (dBA) Allowed Cost Per Household *
66 $15,500
67 $17,000
68 $18,500
69 $20,000
70 $21,500
71 $23,000
72 $24,500
73 $26,000
74 $27,500
*Currently based on $22.10 per square foot constructed cost.

The use of the property should be included when considering the reasonableness of abatement. For
example, churches and parks may be in use only during specific hours or days of the week. These
same facilities generally have a greater number of receivers than if simply counted as a residence. In
these cases, residential equivalents must be used.

Noise barriers will be considered where land use is changing rapidly if there is local zoning to
control the new development of noise sensitive land uses adjacent to transportation corridors. An
exception would be considered for areas with long-term established sensitive uses (i.e., residential
subdivisions, etc.) where the local government has agreed in writing to implement measures to
prohibit the development of non-sensitive land uses within and adjacent to those sensitive land uses.
The relationship of the location of a noise barrier to the receptors to be protected will be considered
in making a reasonableness determination. Very tall barriers located very close to the receptors can
have a negative visual impact.

Residents living adjacent to a highway may have scenic vistas which they wish to maintain. Noise
mitigation measures may be designed which effectively mitigate traffic noise while maintaining the
vista. Consideration of this issue should be included when assessing mitigation measures. Should it
not be possible to both effectively mitigate traffic noise and maintain the scenic view, the opinion of
the majority of the residents shall determine whether abatement is placed.

The views of the residents will be incorporated in the design of the noise abatement. Where a
location meets the eligibility requirements for noise abatement, the opinion of the affected residents
and particularly those of adjacent property owners, will be used in determining whether a barrier or
other practicable mitigation is implemented; the location, height, length of a barrier; and where
practicable, the composition and finish of a barrier. Residential views will also be considered in the
reevaluation of the assumptions used in applying reasonableness criteria.

Other Considerations

Primary consideration is to be given to ground floor outdoor activity areas. Design of noise
mitigation measures for other than ground floor receivers often results in a wall which must be very
high and would likely not meet the criteria (i.e., costs, visual impacts, etc.). In addition, walls that are
constructed tall enough to break the line of sight in these cases are seldom acceptable to ground floor

Cross-Base Highway August 29, 2003Traffic Noise Analysis

-25-



residences. On occasion, a building with more than one floor may be so located that it is possible to
mitigate traffic noise levels to an upper floor by constructing a noise barrier of reasonable height.

e Mitigation should not be excluded for ground floor impacts merely on the basis that mitigation
cannot be provided for upper floor impacts.

e All reasonable efforts should be made to preserve the natural vegetation whether or not noise
abatement is proposed.

Extenuating Circumstances

e Any special circumstances will be evaluated to determine if it is in the best interest to provide noise
abatement. This could include the historical significance of an area or the presence of any long term
efforts to maintain the character or cultural value of a sensitive area.

e More consideration is also given to areas with larger increases over existing noise levels. Severe
noise impacts (either a predicted design year increase of at least 15 dBA over existing noise levels,
or an absolute traffic noise level of 75 dBA or more) will receive additional consideration and may
exceed the above-mentioned cost per household.

American Lake Gardens — Noise Mitigation Analysis

Numerous locations in the American Lake Gardens community would be impacted by traffic noise with
any of the proposed build alternatives. Noise barriers were analyzed for many of these impacted
locations. For all of the barrier locations that were studied, access, drainage, and maintenance
requirements would be examined during the final design of the project.

The noise-impacted locations are existing dwellings, many of which would experience substantial
increases in noise levels (often greater than 10 dBA) due primarily to the proposed Cross-Base Highway.
The resulting overall noise levels with the project would also tend to be high (>65 dBA) at the residences
closest to the proposed roadway. The details of the analysis of the effectiveness of the barriers and their
cost per benefiting residence are covered for each alignment alternative below.

South Alignment Alternative

Traffic noise modeling indicates that the South Alignment Alternative of the Cross-Base Highway would
cause traffic noise impacts at numerous residences in the American Lake Gardens community and at the
equestrian businesses (and associated residences) south of 150" Street SW. Noise barriers were analyzed
along the proposed alignment where a large number of residences were located. The results are
summarized in Table 12. Detailed results are displayed in Table B 1 in Appendix B.

With the South Alignment Alternative, most of the residences in the vicinity of Murray Road SW would
be displaced. Three remaining residences, represented by receptor 18, are expected to experience noise
levels at or approaching the FHWA limit. However, a traffic noise barrier was not analyzed because there
are too few residences near R18 to allow for construction of an effective (achieving at least 7 dBA
reduction) noise barrier that would also be reasonable regarding cost.

The Woodbrook Middle School property was studied and no noise impacts were found at any of the
outdoor play areas or at the school. Therefore, noise mitigation at the school or along the school property
was not warranted.

As can be seen in Table 12, the barrier designed to protect the residences along the southern boundary of
American Lake Gardens was the only barrier found to be both feasible and reasonable regarding cost.
This barrier (Barrier #1) extends along much of the southern boundary of American Lake Gardens with
an access point at Woodbrook Road SW. Barrier #1 would protect those residences south of 150™ Street
SW both west and east of Woodbrook Road SW (receptors 24-47). Many of the residences in this area
would be severely impacted by project-related sound level increases up to 24 dBA over existing sound
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levels without mitigation. (An increase over existing sound level greater than 15 dBA is considered a
“severe” impact according to WSDOT guidelines.) Barrier #1 is depicted in Figure 5 of Appendix A.
The apartment buildings represented by receptor 27, 28 and 29 consist of two to three floors. The noise
barrier depicted would provide at least 3-dBA of reduction to the second and third floor apartments, as
well. Itis WSDOT!'s policy to make final decisions on the construction of noise barriers after final horizontal and
vertical alignments are determined and a detailed engineering analysis of the feasibility and reasonability of noise
abatement can be made. Final determination of barrier reasonableness would include public involvement
with local residents to determine their wishes.

Table 12.  South Alignment — Noise Barrier Analysis and Impacted Residences

Number of | Peak-Hour Height/ Rel(\izlcstion Totzg;:?ll;rler Per
R Westt Impacted Sound Level Length w/ Barrier # Benefiting Household Comments
eceptors ; 3
Residences (dBA) (feet) (dBA) Residences Cost
Wall feasible and
12x 6,214 .
24-47 155 58-70 ) Max 10 $1,647,950/ $7,134 | reasonable regarding
(Barrier #1) 231 cost

" Assumes an average cost of $22.10/square foot for barriers
2 Benefiting residences are defined as those residences (or residential equivalents) receiving at least 3-dBA of benefit from
noise mitigation, regardless of whether they were considered impacted by the proposed project.

? Calculated by dividing the total barrier cost by the number of benefiting residences.

South A Alignment Alternative

As with the South Alignment, the South A Alignment Alternative would cause traffic noise impacts at
residences in American Lake Gardens. This alignment alternative would also impact the American Lake
South center, used as a school, east of Murray Road SW and portions of the Woodbrook Middle School
property. Noise barriers were analyzed along most of the proposed alignment, and the results are
summarized in Table 13. Detailed results are displayed in Table B 2 in Appendix B.

The impacts of the South A Alignment Alternative on the numerous residences along the southern
boundary of American Lake Gardens (receptors 24-47) would be the same as for the South Alignment.
Please refer to the discussion of the analysis for Barrier #1 in the preceding section (Table 12).

Unlike with the South Alignment Alternative, numerous residences and the American Lake South school
west of the South A Alignment of the Cross-Base Highway in the vicinity of Murray Road would not be
displaced and would, therefore, be impacted by the project. A noise barrier (Barrier #2) for these
sensitive receivers in the vicinity of Murray Road SW was analyzed. Barrier #2 would begin
approximately 140 feet north of 146" Street SW and continue south to 150" Street SW, wrapping a short
distance around the intersection. This barrier configuration would provide a maximum of 9 dBA of noise
reduction and would be considered feasible. WSDOT assesses the cost-effectiveness of a noise barrier
based on how many residences receive a noise reduction benefit (defined as at least a 3-dBA reduction in
noise). Also, according to WSDOT, “The use of the property should be included when considering the
reasonableness of abatement. For example, churches and parks may be in use only during specific hours
or days of the week. These same facilities generally have a greater number of receivers than if simply
counted as a residence. In these cases, residential equivalents (usage factor multiplied by the number of
users) must be used.” To determine whether Barrier #2 would be considered cost-effective, the American
Lake South school was converted to equivalent residential units using guidelines outlined in WSDOT’s
policy memorandum D22-22. Equivalent residential units were based on the WSDOT usage factor for a
school (.22), multiplied by the number of users (#students and staff at the school=60), and divided by
three (average # of occupants per residence). This results in an equivalent of 4 residences (rounded to the
nearest whole number), added to the 36 residential receivers also benefiting from the proposed noise
barrier. The cost per benefiting “residence” of Barrier #2 would be approximately $10,906 and would be
considered reasonable regarding cost. Barrier #2 is depicted in Figure 6 of Appendix A.
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Table 13. South A Alignment — Noise Barrier Analysis and Impacted Residences

Number of | Peak-Hour Height/ NOiS? Total Bz}rrier Per
West Reduction Cost /
R ¢ Impacted | Sound Level Length w/ Barrier # Benefiting Household Comments
eceptors [ poiq feet Cost®
esidences (dBA) (feet) (dBA) Residences’ o8
Wall feasible and
- - 12 x 1,645 .
7-11, 16 26 62-72 . Max 9 $436,254/ $10,906 reasonable regarding
20 (Barrier #2) 40 cost
Wall feasible and
- 14 x 1,600
4-6 12, 24 61-67 . Max 7 $495,040/ $7,389 reasonable regarding
13,22 (Barrier #3) 67 cost
Wall feasible and
12x 6,214 .
24-47 155 58-70 . Max 10 $1,647.950/ $7.134 reasonable regarding
(Barrier #1) 231 ’ cost
! Assumes an average cost of $22.10/square foot for barriers
? Benefiting residences are defined as those residences (or residential equivalents) receiving at least 3-dBA of benefit from
noise mitigation, regardless of whether they were considered impacted by the proposed project.
? Calculated by dividing the total barrier cost by the number of benefiting residences.
* Portions of Woodbrook Middle School and its playfields would be impacted in addition to the two residences.

With the South A Alignment Alternative, modeling found that traffic noise impacts would occur at
Woodbrook Middle School’s outdoor ballfield in the northwest corner of the school property, at the
western edge of the track, and at the southwest corner of the main school building. Evaluation of
mitigation for the school property included a 14-foot high noise wall (Barrier #3) along the eastern edge
of the Cross-Base Highway, starting approximately 250 feet north of 146" Street SW and continuing to
just north of 150™ Street SW. A wall of this dimension would provide approximately 7 dBA of noise
reduction at the ball fields northwest of the school building (shown as receptor 6 on Figure 6). Barrier #3
would provide 6-7 dBA of noise reduction at the play fields west of the school building (receptors 12 and
13) but only a 2-dBA reduction at the school buildings (receptor 24). In assessing the benefits of noise
barriers, all potentially benefited receptors (i.e., those receiving 3 dBA or more in noise reduction) are
assessed, including those not meeting the definition of impacted. A noise barrier achieving 7 dBA of
noise reduction at "first row receivers" would be considered feasible using WSDOT criteria.

In addition to being feasible, Barrier #3 protecting the Woodbrook Middle School property would have to
be considered reasonable/cost effective. The cost of Barrier #3 would be approximately $495,040 using
WSDOT’s guideline cost of $22.10 per square foot. As was done for analysis of Barrier #2 for the
American Lake South school discussed above, residential equivalents were determined for the
Woodbrook Middle School using the guidelines established in WSDOT policy memorandum D22-22.
The equivalent residential units were based on the WSDOT usage factor for a school (.22), multiplied by
the number of users (#students and staff at the school=822), and divided by three (average # of occupants
per residence). This results in an equivalent of 60 residences, added to the 7 residential receivers also
benefiting from the proposed noise barrier (receivers 4 and 5). The cost per benefiting “residence” of the
noise barrier would be approximately $7,389. This cost per benefiting “residence” would be considered
reasonable under WSDOT policy.

South B Alignment Alternative

As with the South and South A Alignment Alternatives, the South B Alignment Alternative would cause
numerous traffic noise impacts to sensitive receptors in American Lake Gardens. Mitigation for these
areas was considered. The results are summarized in Table 14; detailed results are displayed in Table B 3
in Appendix B.

The impact of the South B Alignment on the numerous residences along the southern boundary of
American Lake Gardens (receptors 24-47) would be the same as for the South Alignment. Again, please
refer to the discussion of the analysis for Barrier #1 for this area in the previous section.
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Several residences and the American Lake South school located on the east side of Murray Road SW
would experience traffic noise impacts with the South B Alignment Alternative. A 14-foot high noise
barrier designed to protect these locations would provide a maximum of 7 dBA of noise reduction and
would be considered feasible (a shorter barrier would not achieve the minimum 7-dBA reduction).
Benefiting receivers for such a noise barrier would include several residences north and south of 146"
Street SW, several along the east side of Murray Road SW, and the American Lake South school.
Although considered feasible, the proposed noise barrier would not be considered reasonable regarding
cost. As shown in Table 14, the amount of noise mitigation money allowed for each benefiting receiver
depends on the non-mitigated build alternative noise levels. For the receivers benefiting from this barrier,
20 (16 residences and the American Lake South school with 4 residential equivalents) have predicted
sound levels of 66 dBA or less with allowed cost of $15,500 per residence, four have predicted levels of
67 dBA with an allowed cost of $17,000 per residence, and two have a predicted level of 68 dBA with an
allowed cost of $18,500 per residence. These noise levels equate to an allowable total barrier cost of
$415,000, or an average value of $15,961 when divided by the 26 benefiting receivers. The predicted
total barrier cost of $522,890 is greater than allowed, and the barrier would be considered unreasonable
regarding cost.

Table 14. South B Alignment — Noise Barrier Analysis and Impacted Residences

Number of | Peak-Hour Height/ Total Noise TOt?jl Bz:r/r ier Per
West Impacted Sound Length Reduction 4B OStf . Household Comments
Receptors | gegidences Level (feet) w/ Barrier ene 1t1n% Cost®
Residences
1-3,7,9-11, $522.890 / Wall feasible but
16-17, 20- 10 62-68 14 x 1,690 Max 7 y $20,111 | not reasonable
21 26 regarding cost
Wall feasible
24-47 155 58-70 12x 6’214 Max 10 $1’647>950 / $7’134 and reasonable
(Barrier #1) 231 regarding cost
! Assumes an average cost of $22.10/square foot for barriers
2 Benefiting residences are defined as those residences (or residential equivalents) receiving at least 3-dBA of benefit from
noise mitigation, regardless of whether they were considered impacted by the proposed project.
? Calculated by dividing the total barrier cost by the number of benefiting residences.

Spanaway Area Mitigation Analysis

Forty residences in the Spanaway portion of the project corridor would experience traffic noise impacts
due to the Cross-Base Highway. Therefore, noise mitigation measures (i.e., noise barriers) were studied.

A noise barrier was examined for the westernmost residential area on 169" Street Court S west of the
proposed Spanaway Loop Extension due to potential increases in traffic noise due to the proposed project.
Modeling suggests noise levels at these residences could increase by between 15 and 26 dBA at each
receiver (receivers 1 through 8), representing approximately 23 homes. This exceeds the 15-dBA
increase which WSDOT defines as a severe noise impact. A noise barrier was examined along the north
side of the Cross-Base Highway, in the vicinity of the affected receivers. Modeling indicated that a 12-
foot high barrier would achieve a maximum of 8§ dBA of reduction and would be considered feasible.
However, to achieve adequate reduction the barrier would need to be approximately 2,338 feet long and
would exceed the allowed cost per benefiting residence of $15,500 by approximately $11,500 per
residence. This would not meet the requirements for a reasonable barrier regarding cost.

East-End receptor locations 9 through 11 represent three residences for which a cost-effective barrier
would not be feasible.
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For the remaining noise impacted locations in the Spanaway community east of the proposed Spanaway
Loop Extension, a 12-foot high barrier was analyzed. The barrier is shown in Figure 8 of Appendix A.
Such a barrier would provide a maximum noise reduction of 16 dBA at receptor location 32, and would
meet the feasibility requirement of at least one residence receiving at least a 7-dBA noise reduction
benefit. Also, the predicted cost of $11,787 per benefiting residence would easily meet the minimum cost
allowed per benefiting residence of $15,500. Therefore, the proposed barrier would be considered both
feasible and reasonable regarding cost. A summary of the results is displayed in Table 15. Detailed
results are displayed in Table B 4 in Appendix B.

Table 15. Spanaway — Noise Barrier Analysis and Impacted Residences

East Number of | Peak-Hour Height/ NOlS(? Total Bz:rrler Per
Reduction Cost' /
Receptors Impacted Sound Length . . Household Comments
Residences | Level (dBA) (feet) w/ Barrier # Benefiting Cost®
(dBA) Residences’
Barrier feasible
1-8 23 57-64 12x2338 |  Max 8 $620,040/ $26960 | Putnot
23 reasonable
regarding cost
Barrier feasible
12-32 14 59-77 12x2400 Max 16 $6365’280 / $11,787 and reasonable
regarding cost

! Assumes an average cost of $22.10/square foot for barriers
2 Benefiting residences are defined as those residences (or residential equivalents) receiving at least 3-dBA of benefit from
noise mitigation, regardless of whether they were considered impacted by the proposed project.

? Calculated by dividing the total barrier cost by the number of benefiting residences.

Tillicum Area Mitigation Analysis

Nine residential locations in Tillicum west of I-5 would experience traffic noise impacts in 2025 with any
of the Cross-Base Highway Project build alternatives. Therefore, noise mitigation measures (i.e., noise
barriers) were considered.

Two residential locations north of Spruce Street SW and west of Union Avenue (receptor locations 1 and
2) would be impacted by noise in 2025 with any of the proposed build alternatives. However, it is
unlikely that a noise barrier for these residences would be found to be feasible or reasonable. A noise
barrier for these residences would only be effective at reducing noise from Thorne Lane and Union
Avenues. As discussed previously in this report, noise from traffic on I-5 is the dominant noise source at
these residences, with or without the project, and would be unlikely to be substantially reduced with a
noise barrier. Therefore, it would be difficult to achieve a minimum 7-dBA reduction for these residences.
Because of the scarcity of residence that might be protected by such a barrier, it is also unlikely that a
barrier could be identified that would be reasonable regarding cost per benefiting residence.

Driveway access to Union Avenue for the impacted residences south of the intersection and east of Union
Avenue (receptor locations 9 through 12) would make a noise barrier ineffective. Also, noise from I-5 is
again the dominant noise source and would not be reduced by such a barrier. Therefore, a barrier would
not be feasible for these residences.

CONCLUSION

The Cross-Base Highway project would cause traffic noise impacts to numerous residences and sensitive
receptors located in the American Lake Gardens community and at the east end of the proposed corridor
in Spanaway. This would be due to the introduction of a major traffic noise source in areas where noise

levels are currently fairly low.
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In the American Lake Gardens community, any of the three alignment alternatives would cause numerous
traffic noise impacts. Each alignment alternative, however, would differ in the severity of noise impacts
and in the ability of noise barriers to reduce traffic noise levels at those impacted residences.

For all alignment alternatives, mitigation would be feasible and cost effective for those residences and
equestrian businesses south of 150™ Street SW near the southern boundary of American Lake Gardens.

Mitigation for the South A Alignment Alternative would also be feasible and reasonable for many of the
impacted residences west of Murray Road SW, for Woodbrook Middle School, and its outdoor playfields.

At the east end of the proposed Cross-Base Highway near SR-7, numerous residences east and west of the
proposed Spanaway Loop Road Extension would experience traffic noise impacts with the proposed
roadway. A noise barrier east of the proposed Spanaway Loop Extension would provide effective and
reasonable mitigation for most of the impacted residences near the existing 176" Street South. A noise
barrier was not found to be reasonable regarding cost for those residences located west of the proposed
Spanaway Loop Extension off of 169™ Street Court S.

Traffic noise impacts were also identified at several residences in Tillicum west of I-5 near the realigned
intersection of Thorne Lane and Union Avenue. The project would move traffic on Thorne Lane and
Union Avenue closer to several of the residences in the project vicinity. For the residences south of the
intersection and west of Union Avenue, a traffic noise barrier designed to reduce noise from Thorne Lane
and Union Avenue would likely be ineffective due to the dominance of noise from traffic on I-5. Also,
the scarcity of benefiting residences would make a barrier unreasonable regarding cost. For the
residences south of the intersection and east of Union Avenue, a traffic noise barrier would be ineffective
due to access requirements off of Union Avenue coupled with the dominance of noise from traffic on I-5.

The proposed Gravelly-Thorne connector was analyzed to consider potential traffic noise impacts at
residences and the golf course on the Tacoma Country and Golf Club. No noise impacts would result
from operation of the connector. Therefore no noise mitigation was warranted.

The mitigation analyses for all of the alignments and locations indicate that noise barriers would be an
effective means of noise mitigation in several locations and would generally decrease the noise levels to
below the FHWA's 67-dBA criterion level. It is WSDOT's policy to make final decisions on the construction of
noise barriers after final horizontal and vertical alignments are determined and a detailed engineering analysis of the
feasibility and reasonability of noise abatement can be made. Barriers that meet WSDOT's criteria as accepted by
FHWA will be constructed. However, because the increases over existing noise levels would be very large
with any of the proposed project alternatives, even effective noise barriers would be unlikely to eliminate
substantial increases in noise levels at many of the modeled receptor locations near the southern boundary
of the American Lake Gardens community.
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APPENDIX A

Project Area Map and Measurement and Modeling Locations
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APPENDIX B

Details of Mitigated Traffic Noise Levels



Table B1. Mitigation Results for South Alignment Alternative
Receptor # Beneiting Existing With No Barrier With 12-foot Barrier
Homes Level Reduction
1 1 63 Displaced
2 1 59 Displaced
3 (SLM W-1) 1 58 Displaced
4 2 57 64 62 2
5 5 56 60 58 2
6 (SLM W-2) WMS 57 64 61 3
7 10 57 Displaced
8 (SLM W-3) 13 65 Displaced
9 4 61 Displaced
10 ALS 59 Displaced
11 (SLM W-5) ALS 60 Displaced
12 (SLM W-4) WMS 56 63 59 4
13 WMS 56 65 60 5
14 2 57 Displaced
15 Tech College 58 62 60 2
16 2 66 Displaced
17 (SLM W-6) 1 61 Displaced
18 3 67 66 61 5
19 3 61 Displaced
20 1 60 Displaced
21 (SLM W-7) 1 60 Displaced
22 (SLM W-8) WMS 57 65 64 1
23 WMS 53 62 60 1
24 16 51 60 56 3
25 18 56 60 59 2
26 24 48 64 57 7
27 (SLM W-9) 26 48 65 57 8
28 (SLM W-10) 24 52 59 56 4
29 30 50 59 55 4
30 40 48 61 56 5
31 20 47 67 59 9
32 14 48 59 55 5
33 10 47 63 56 6
34 2 50 61 57 4
35 6 59 62 60 2
36 3 52 65 62 3
37 2 47 70 60 10
38 9 56 65 64 1
39 2 51 67 64 3
40 4 57 62 59 2
Cross-Base Highway August 29, 2003
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Receptor # Benefiting Existing With No Barrier With 12-foot Barrier
Homes Level Reduction
41 (SLM W-11) Equestrian 45 69 59 10
42 (SLM W-12) 3 47 61 55 6
43 (SLM W-13) 1 61 64 63 1
44 1 49 59 54 5
45 6 45 60 54 6
46 Equestrian 43 64 56 8
47 2 44 58 53 5

Please note that while some of the calculated differences may appear to be incorrect, they are instead a product of
rounding off the values to the nearest whole numbers.
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Table B 2.

Mitigation Results for South A Alignment Alternative

# Benefiting . . With No | With 12-foot Barrier | With 14-foot Barrier
Receptor Existing .
Homes Barrier Level Reduction Level Reduction
1 1 63 Displaced
2 1 59 Displaced
3 (SLM W-1) 1 58 Displaced
4 2 57 66 61 5 61 5
5 5 56 61 59 3 59 3
6 (SLM W-2) WMS 57 67 61 6 60 7
7 10 57 69 61 8 61 8
8 (SLM W-3) 1 65 65 63 2 62 3
8b' 12 60 66 61 5 61 6
9 4 61 65 61 4 61 4
10 ALS 59 67 62 4 62 5
11 (SLM W-5) ALS 60 65 61 4 61 4
12 (SLM W-4) WMS 56 66 60 6 59 6
13 WMS 56 67 61 7 60 7
14 2 57 Displaced
15 Tech College 58 62 61 1 61 1
16 2 66 64 59 4 59 5
17 (SLM W-6) 1 61 65 60 5 59 6
18 3 67 64 59 5 59 5
19 3 61 66 61 6 60 6
20 1 60 72 62 9 62 10
21 (SLM W-7) 1 60 Displaced
22 (SLM W-8) WMS 57 66 65 1 65 1
23 WMS 53 62 60 2 60 2

The results for Receptors 24-47 are the same as for the South Alignment Alternative. Please refer to Table B1.

Please note that while some of the calculated differences may appear to be incorrect, they are instead a product of
rounding off the values to the nearest whole numbers.

! Receptor 8b, on the same parcel as receptor 8, was added to better represent the potential noise reduction of a
barrier at the apartment buildings further from Murray Road and closer to the South A Alignment than the single-

family residence on the same parcel.
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Table B 3. Mitigation Results for South B Alignment Alternative

. . With 12-foot With 14-foot With 16-foot
Receptor # Bl-igle:l:smg Existing ‘]);I;trl:.if: Barrier Barrier Barrier
Level [Reduction| Level | Reduction | Level | Reduction
1 1 63 66 61 5 61 5 61 6
2 1 59 63 60 3 60 3 60 3
3 (SLM W-1) 1 58 64 60 3 60 3 60 3
4 2 57 62 60 2 60 2 60 2
5 5 56 60 58 2 58 2 58 2
6 (SLM W-2) WMS 57 62 59 2 59 2 59 2
7 10 57 62 59 3 59 3 58 3
8 (SLM W-3) 13 65 Displaced
9 4 61 67 62 5 61 5 61 6
10 ALS 59 64 61 4 60 4 60 4
11 (SLM W-5) ALS 60 65 60 5 60 5 59 6
12 (SLM W-4) WMS 56 60 59 2 58 2 58 2
13 WMS 56 61 60 2 60 2 60 2
14 2 57 63 60 3 60 3 60 3
15 Tech College 58 65 65 0 65 0 65 0
16 2 66 68 62 6 61 7 61 7
17 (SLM W-6) 1 61 65 60 5 60 5 59 6
18 3 67 Displaced
19 3 61 Displaced
20 1 60 68 67 1 67 1 67 1
21 (SLM W-7) 1 60 67 67 1 67 1 67 1
22 (SLM W-8) WMS 57 64 63 1 63 1 63 1
23 WMS 53 61 60 1 60 1 60 1

The results for Receptors 24-47 are the same as for the South Alignment Alternative. Please refer to Table B1.

Please note that while some of the calculated differences may appear to be incorrect, they are instead a product of
rounding off the values to the nearest whole numbers.
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Table B 4. Mitigation Results for Spanaway Receptors

Receptor # Benefiting Existing With No Barrier With 12-foot Barrier B
Homes Level Reduction

1 2 40 61 58 3

2 1 41 62 55 7

3 (SLM E-1) 3 38 60 55 5
4 4 41 63 55 8

5 3 41 61 53 8

6 (SLM E-2) 3 40 64 58 6
7 2 42 61 54 6

8 5 43 61 55 6

9 1 44 64 64 1

10 (SLM E-3) 0 44 70 70 0
11 1 45 60 60 1

12 1 54 62 60 2

13 3 59 62 59 3

14 3 58 64 60 4

15 2 61 66 61 5

16 3 60 60 58 3

17 2 59 61 58 3

18 3 59 63 59 4

19 (SLM E-4) 1 63 66 60 6
20 6 56 63 59 4

21 1 55 59 55 4

22 3 54 60 55 5

23 1 56 65 59 6

24 3 59 66 60 6

25 5 54 63 58 5

26 (SLM E-5) 5 59 61 59 2
27 2 56 61 58 3

28 1 56 65 59 6

29 (SLM E-6) 3 60 70 61 9
30 6 56 64 59 5

31 2 55 62 59 3

32 4 62 77 61 16

Please note that while some of the calculated differences may appear to be incorrect, they are instead a product of
rounding off the values to the nearest whole numbers.

Cross-Base Highway August 29, 2003
Traffic Noise Analysis -B5 - MFG, Inc.



