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Pima County Department of Transportation (PCDOT) and Relgizaasportation Authority
propose to widen La Cholla Boulevard from Ruthrauff Roadit@r Road. The project area
is located in unincorporated Pima County. The Oro Valley tiwits are located
approximately 5 miles north of the northern project limivéR Road) and the Tucson city
limits are located approximately 1 mile south of the soutpeoject limit (Ruthrauff Road).
The project location is displayed in Figure 1 and the prejemity is displayed in Figure 2.

Stage 1 engineering drawings and aerial photographs takkeine of 2007 were used for this
noise analysis. Traffic volumes for 2030 were obtained franfrithal Traffic Engineering
Study for La Cholla Boulevard, Ruthrauff Road to River RE£LDOT 2008).

l# *+

La Cholla Boulevard is a major north-south arterial road/éen Oro Valley and Tucson.
Within the Study Area, La Cholla Boulevard is a two-lane waadwith four-lane arterial
street intersections. It is intersected by several twe-tatiector streets. La Cholla Boulevard
crosses the Rillito River as a two-lane bridge. North of tidgbr La Cholla Boulevard
widens to a six-lane roadway approaching the River Roasauion.

Land use at the River Road and La Cholla Boulevard intgosds primarily commercial. A
shopping plaza is located at the northeastern corner andla Kigas station is located at the
southwestern corner. Commercial development is planngtdarorthwestern and
southeastern corners.

The Rillito River passes under La Cholla Boulevard south@River Road and La Cholla
Boulevard intersection. Public use trails run adjacentdaitter. A linear park is located on
both sides of the Rillito River bridge, with access to thdipuise trails.

South of the river, Curtis Road intersects La Cholla BouteMaand use is primarily light
commercial and industrial on the east side of La Chollad@utl at this intersection.
Pima County-owned Curtis Park is located at the northwestener of the intersection. A
vacant lot at the southwestern corner is the site of a clasdifill.

Between Ruthrauff Road and Curtis Road and south of thellamf commercial properties,
the adjacent land is zoned for multi-use and is primariigeasial. Several medium- to high-
density neighborhoods are located along this segmerat Gholla Boulevard. A Circle K gas
station is located at the northeastern corner of the Lda&CBoulevard and Ruthrauff Road
intersection. The Family Food store is located at the wesdtern corner and a Valero gas
station is at the southeastern corner. The southwesterr conugrently under construction
with commercial development. South of Ruthrauff Road, theviRlp Wells Fire Station and
Flowing Wells Junior High School are located on the west sidhe street. Centennial
Elementary School is west of La Cholla Boulevard on WetrRarad.

H)'{ ONE COMPANY 1
A Many Solutions:



74 "“"a La Cholla Boulevard: Ruthrauff Road to River Road
! ;,._;',,.__,..5" Final Noise Report

%

i
%

Figure 1. Project location
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Figure 2. Project vicinity
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The proposed project would widen La Cholla Boulevard betvighrauff Road and River
Road from a two-lane undivided roadway to an urban six-langed roadway with
dedicated turn lanes at the intersections. PCDOT recommeatdsantage roads be
constructed for the residential lots that directly act@s€holla Boulevard. However, the
draft design concept report for this project includes rdtieres that would eliminate one or
both frontage roads and substitute residential propeqyisitions. The potential property
acquisitions and subsequent removal of homes along Lba@umulevard have been
considered in this analysis.

# 1 :

A new or expanded roadway will increase traffic-generatase in the surrounding area. For
this study, the methods for determining the future noisdderel identifying possible
mitigation measures to address those increased noiss iegleided using the Federal
Highway Administration (FHWA) Traffic Noise Model Versié@5 (TNM 2.5) and following
noise abatement criteria established by the governiegcgg PCDOT.

To assess the potential change in noise levels, the exisisg environment was evaluated.
Representative sites within the Study Area were chosetharekisting noise levels were
measured at each site. The resulting measurements areltiemtanoise levels. Roadway
geometry and topography, traffic volumes, existing begriand features, and the
representative sites were entered into TNM 2.5 to repltbateonditions under which the
noise level measurements were taken. Noise levels werdatalt and compared with the
ambient levels. This process examines the accuracy of the t@se model in performing
noise level calculations for this project. Discrepancigbénmodel’s calculations were
addressed prior to using it for predicting future noisel¢e\ur conditions were modeled
using TNM 2.5. The model estimated the peak-hour traffic novssiéor:

existing condition (2007)
projected condition without noise mitigation (2030)

projected condition with a credit of 3 dBA for the apgiica of rubberized asphalt
concrete (RAC) (2030)

projected condition with noise barriers and a credit dBA& tbr the application of
RAC (2030)

The 2030 projected conditions were compared with the PimatZdloise Abatement
Procedure to determine whether noise mitigation is weadan

#  1#21

The TNM 2.5 model translated the roadways in the Study Area seoes of endpoints on a
three-dimensional X, Y, and Z coordinate system. This computelel was developed to
comply with FHWA noise regulations and is considered tmeeatistandard for roadway
noise analyses.
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The TNM model requires input data regarding the geometry divags in the Study Area,
vehicle mix, traffic volumes, and vehicle speeds. The propasstivay and the surrounding
arterial streets were defined by a series of roadway segmdpoints. Existing barriers,
including residential privacy walls, were included in thedel. Receivers were identified as
single points and assigned an elevation of 5 feet abowgrdh@d to simulate the average
height of human hearing. The sound levels were modeled teni+weighted decibel
(dBA), which is the measurement of sound that most closelpaippates the sensitivity of
the human ear. The noise level results—discussed in S&fidexisting Noise
Environment—are presented inakqinthe equivalent average sound level measured for

1 hour, approximating the sensitivity of the human ear.

The vehicles were classified as automobiles (four whemsjlium trucks (six wheels), and
heavy trucks (eight or more wheels). Each of these vehicls ggreerates noise from a
different height above the roadway, called the source teigh

TNM 2.5 uses the above-described information to calculatedise contribution from each
roadway segment to each receiver and then determine théatumeffect of all roadway
noise sources for each receiver. Validation studies coadlattthe Volpe National
Transportation Systems Center, a facility of the UnitedeStBepartment of Transportation
Research and Innovative Technology Administration, sthawvthe TNM 2.5 model typically
predicts noise levels within an acceptable range of acgurac

# 3&

The PCDOT Procedure Number 03-5, entitled “Traffic Noiselysis and Mitigation
Guidance for Major Roadway Projects,” dated December 1, 2083developed to provide
guidance for the development of noise mitigation for PimanBgs major roadway projects.
It contains procedures for traffic noise abatement, naiab/sis methodology, and
requirements for noise reports. The procedure is most comalted the Pima County
Noise Abatement Procedure (PC NAP). Numerous existingatateounty transportation
agency policies were evaluated during the development ARCand analyzed to determine
the appropriate criteria to use in Pima County.

Effective April 7, 2008, the Pima County “Revision of Traffioiske Analysis and Mitigation
Guidance for Major Road Projects” was implemented to adatesnges in the cost of noise
mitigation measures. This report reflects the updated ridigaosts per benefited receiver
and barrier construction cost per square foot.

According to the PC NAP, noise abatement should be considera@de levels reach 66 dBA
or higher at noise-sensitive properties. Additionallyjgation measures will be considered
for noise-sensitive properties if predicted traffic ndeseels substantially exceed existing
levels. “Substantially exceed” is defined as a 15-dBA irszrdmetween the existing noise
levels and the future noise levels. The area at noise-sengitperties from which the noise
level is used to determine abatement consideration, is attaf-doors location assumed to
be most frequented by the residents. For example, the roeds lsed in consideration for
abatement at a residence would be from a location outkttle bouse, but near the house.
Noise abatement is only considered for the first floor dtirfloor units.
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Noise-sensitive properties are all residences. Residemdade single family or multi-family
housing units. Each first floor apartment in an apartmemiptex or duplex is counted as a
separate housing unit. Noise-sensitive properties mayratkide facilities such as picnic
areas, recreation areas, playgrounds, active sports ardas,qehools, churches, libraries,
hospitals, places of worship, and cemeteries. Commerciatipiegpare not considered for
noise abatement unless they include a sensitive recesveefiaed above (for example, a
shopping center that includes a preschool).

Table 1 presents the noise levels, in A-weighted decibelsypeddy several common
indoor and outdoor activities and noise sources.

Table 1 Common outdoor and indoor noise levels

Common outdoor noise levels Noise level (dBA) | Common indoor noise levels

110 rock band
jet flyover at 1,200 feet 100
g%sstleal\/t\/rrs;;o;/t\/%r(ﬁteitfeet, 90 food blender at 3 feet
noisy urban daytime 80 garbage disposal at 3 feet
gas lawn mower at 100 feet 70 \S;ggﬁgrr;gc?é:nfgfgt 10 feet
commercial area 60 normal speech at 3 feet
e e e
small theatre,
quiet urban nighttime 40 large conference room
(background)
quiet suburban nighttime 30 library
quiet rural nighttime 20 concert hall (background)
10 broadcast and recording studio
0 threshold of hearing

Source American Association of State Highway and Tramtgtan Officials, 1993
& A-weighted decibels

The PC NAP contains a provision allowing a credit of 3 dBAtlieruse of RAC. As part of
the noise abatement procedure described in the PC NAP,adisisrapplied during the
mitigation determination process as described below.

According to the PC NAP, noise abatement measures must bddessasonable, and
desired by the affected individuals. The following disaussiovers feasibility, reasonability
and desirability of noise abatement.

&
Feasibility deals with the engineering considerationsodenabatement. It is the ability to
provide abatement in a given location with consideratainé physical and acoustical
limitations of the site. This takes into account topograplgess; drainage, safety
considerations, maintenance requirements and whethet othes noise sources are present
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in the area. PCDOT requires a noise reduction of at least SalHst-row receivers for
noise abatement to be considered feasible.

&

Reasonability means that PCDOT believes mitigation messweeprudent, based on
consideration of the following conditions:

The noise barrier will provide a minimum 5-dBA noise reduttvithout being more
than 10 feet in height.

The noise barrier will benefit more than one sensitive ptgper

The cost of the noise abatement shall not exceed $35,000naditde: receiver, at
$25 per square foot of constructed batrrier.

Although noise barriers may be reasonable and feasiblajaity of the owners for the
benefited properties must approve the barrier in ordet foride constructed. Signatures from
50 percent plus one of the affected property owners indgatdesire for the barrier is
considered a majority.

#l )«

Traffic engineers describe the flow of traffic with a seoésonditions called levels of
service (LOS). LOS A describes free-flowing traffic thadlide to travel at or above the
posted speed limit with little or no difficulty in changirames. The conditions become more
congested as the LOS progresses through the alphab@8té Lwhich represents stop-and-
go traffic. From a noise perspective, the LOS C conditiomllystepresents the worst hourly
traffic noise impacts because traffic speeds are at otimeg@osted speed limit and lane
capacity is high. Although more vehicles may be accommoddted LOS D is achieved,
the lower speeds drastically reduce tire noise, a majocsaditraffic noise.

Traffic volumes for 2030 were obtained from #ieal Traffic Engineering Study for

La Cholla Boulevard, Ruthrauff Road to River Roadbruary 2008 (Appendix A). Peak-hour
traffic data were used for the traffic analysis. These dgieoaimate LOS E as current peak
hour conditions and LOS B during the peak hour along theoweprLa Cholla Boulevard.

#$ 3 -

Aerial photographs and field reconnaissance were usegtéonine the approximate
locations and land use activities of potential sensitigeivers near the roadway. Field
measurements were used to determine the existing noise tleraighout the Study Area, as
described in Section 3.&xisting Noise Environmenthe TNM 2.5 model was used to
predict the noise levels that would occur with the propasg@dovements to La Cholla
Boulevard. Standard English units of measurement were aséud study.

As noted earlier, traffic-generated noise levels are taffeloy traffic volumes, traffic speeds,
and traffic mix (the percentage of cars, medium trucks, heaekd, buses, and motorcycles).
These variables were used in the TNM 2.5 model to predict futise revels at the sensitive
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receiver locations. Traffic volumes and speeds used in thelmgdor this project represent
“worst case” peak-hour or LOS C traffic conditions.

Unmitigated noise levels for the 2030 traffic and roadwanddions were determined and
compared with the appropriate noise abatement critesidetermine whether traffic noise
mitigation should be considered. Generally, the mitigatmrsitlerations consist of noise
barriers in the right-of-way (R/W). Although other mitiigen considerations are possible,
noise barriers are considered the most cost-effectivecegpted techniqgue when they are
warranted. These barriers may consist of earth berms oretefmasonry walls, or
combinations of the two barrier types.

#2 1, ) ,

A number of mitigation strategies are available that magppéied independently or in
combination to achieve the desired results. These invadveesgits of the roadway design,
roadway surface, and restrictions on the use of roadway,leasa®nstruction of noise
barriers. These mitigation strategies are introduced beatovaaalyzed for reasonability,
feasibility, and desirable qualities as they relate i®hoject in Section 5.d;raffic Noise
Considerations and Mitigation Alternatives

Roadway design measures include altering the roadwayradiginor depressing roadway
sections. Altering the roadway alignment could involveigeatg the roadway along a new
centerline to move the roadway away from a sensitive recddepressing the roadway
lowers the roadway below grade, also moving traffic faréveay from affected receivers.

&& 4 3 ) (

Rubberized asphalt pavement has been shown to reducempé#s, averaging 4 dBA or
better, at adjacent properties when compared with stacdamtete pavement (JHK and
Associates 1996). Pima County uses RAC on all roadway ps@ed allows a noise analysis
credit of 3 dBA to account for the noise reduction propedighe pavement. RAC will be
used on the La Cholla Boulevard, Ruthrauff Road to RivedRmaject and the credit will be
reflected in the noise analysis results.

(1,
Traffic management measures include restricting truckdranmtirely or during certain hours
of the day and reducing the posted speed limit. Both stesgt@giuld reduce the noise levels
at adjacent properties because trucks produce more narsadtomobiles and because
higher vehicle speeds generate more noise than lowele/speeds (FHWA 1976).

Construction of noise barriers between the roadways araffédwted receivers reduces noise
levels by physically blocking the transmission of traffenerated noise. Barriers can be
constructed as walls or earthen berms. Noise barrierscsheuligh enough to break the
line-of-sight between the noise source and the receivey. mhet also be long enough to
prevent noise from transmitting around the ends of thedna@penings in a barrier, for
driveways or sidewalks, can significantly reduce the easreffectiveness. Earthen berms
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require more right-of-way than do walls. They are usuallystanted at a 3-to-1 slope in
each direction. Thus, a berm 8 feet high would slope 24 feet Indéa@ction, for a total
width of 48 feet.

#5 3

This noise analysis is based on design and traffic informatrailable at the time of the
analysis. The following assumptions were made to reachusanbk during the analysis
phase:

The project designs as evaluated in this report will notgdan

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

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

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

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

Assumptions have been made to simplify the calculatianSNiJ.

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

The ground type is consistent throughout the project area.

The noise levels used in the predictions are measuregjmlAs stated in Section 2.1, this
is the A-weighted average that represents the steady el dour that would produce the
same energy as the actual signal. The actual instantanasedawels fluctuate above and
below the measured.4during the measurement period (e.g., a police siren, aydartic
noisy truck, or unusually high traffic volumes). Therefore, ulse of laeqin for predicting
noise levels and conducting the noise evaluation doeonsider the noise levels as they
may occur in their full range. The fluctuation of instantarseoise levels will result in
sounds that temporarily exceed the noise levels as tiveylde®n presented in the noise
evaluation. However, these instantaneous noise levelstdaampoedicted. Therefore, they
cannot be used in the noise analysis.
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Sensitive noise properties within the Study Area are mestgle-family residential
properties. The linear park along the Rillito River is alscsmered a sensitive noise
property.

Existing walls and fences within the Study Area were exatnin@letermine whether they
would reduce sound transmission. None of the existing femess considered to provide
adequate noise level reduction. Therefore, the existing$anere not included during the
existing conditions noise model calculations.

Many of the residential properties have direct accesslan@holla Boulevard. Direct-access
driveways reduce the effectiveness of noise mitigatioh latrriers because gaps in noise
barriers allow noise to travel beyond the barrier. If tage roads are constructed or if the
properties are acquired, the direct access to La Chollaanad would be eliminated.

1# -6 :

The horizontal alignment for La Cholla Boulevard consi$tsne straight roadway segment.
The vertical alignment follows the existing terrain wigfatively mild grades.

Immediately north of Ruthrauff Road, La Cholla Boulevarthis lanes across, with one lane
in each direction. A dedicated northbound left-turn laneaated at the intersection with
Curtis Road. North of the Rillito River bridge, La ChollauBsvard widens from two lanes to
six lanes with dedicated turn lanes at the River Road eugos.

The terrain within the Study Area is relatively flat, with eleons ranging from 2,280 to
2,260 feet above mean sea level, generally sloping to thewest.

# *+

Field readings were taken at three monitoring sites witterStudy Area to determine the
existing noise levels (Table 2). These sites were selectedréplasentative of areas of
differing land uses and traffic characteristics. The nooimg sites are described below and
are shown in Appendix Bvlonitoring Sites, Receiver Locations, and Potential Barrier
Locations

Existing noise levels were recorded at the monitoring sitdsa Larson Davis Model 820
Type 1 integrating sound-level meter. The sound-level metsmphlaced approximately 5 feet
above the ground at the monitoring sites. Three 10-mioatgsound level recordings were
taken at each site.

The readings were taken during the peak-hour traffic flowhe following days:

October 4, 2007, from 7 to 8:30 a.m. and from 4:45 to 6:15 p.m.
October 10, 2007, from 7:30 to 8 a.m. and from 4:45 to 5:15 p.m.

10
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Traffic data was also collected during each of the noiseureagnt readings, including the
average speed, traffic volume traveling in both directiomsthe vehicle mix. Table 2
presents the total number of vehicles and the vehicle mixded at each monitoring
location.

Table 2. Monitoring site vehicle counts and mix

Total Percentage| Percentage
Monitoring site vehicles percentage medium heavy
automobiles
per hour trucks trucks
1. 4908 N. La Cholla Blvd. 2,864 97 1 2
2. 4981 N. La Cholla Blvd. 1,857 97 1 2
3. Rillito River Park at La Cholla Blvd. 1,988 97 1 2

The weather conditions during the October 4, 2007, readingsegtly cloudy with
temperatures at 78 degrees Fahrenheit in the morning arebBded Fahrenheit in the
evening. The relative humidity in the morning was 50%, with azgeoming from the east
averaging 3 mph. The evening had 32% relative humidity, witleezlercoming from the
west averaging 3 mph and short wind gusts reaching 9 mph.

The weather conditions during the October 10, 2007, readiagsclear skies with
temperatures at 68 degrees Fahrenheit in the morning areyBsed Fahrenheit in the
evening. The relative humidity in the morning was 36%, with a b bmeeze coming from
the northeast. In the evening, the relative humidity was, 1%# a 1.5 mph breeze coming
from the northeast.

The monitoring site conditions were modeled in TNM 2.5 to atalthe accuracy of

TNM 2.5 to predict noise levels for the Study Area. Ambientent@sels, as reflected in
Table 3, are the average of the three noise level readingsdakach monitoring site during
the morning and evening peak traffic hours. These leveis emmpared with predicted sound
levels from the modeled conditions. This comparison was tosedke any necessary
adjustments to the model input to most accurately reftectsnditions.

11
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Table 3. Ambient noise levels compared with modeled noise levels

Amb'e”t Modeled
o : noise level .
Monitoring site (average noise level
dBA LAeqlh) (dBA I—Aeqlh)

1. 4908 N. La Cholla Blvd. — approximately 53 feet frdra

68 69
edge of pavement.
2. 4981 N. La Cholla Blvd. — approximately 66 feet frdma

66 66
edge of pavement.
3. Rillito River Park at La Cholla Blvd. — approximately 66 69
42 feet from the edge of pavement.

The ambient peak-hour noise levels ranged from 66 dR&uito 68 dBA Laeqinat the
monitored sites, which ranged between 42 and 66 feet froedtye of pavement of

La Cholla Boulevard. Monitoring site number 2 was equadistrom the road as the fenced
yards at the adjacent properties. Monitoring sites 1 and® ater near the R/W line for La
Cholla Boulevard. Monitoring site 3 was located at RillitweR Park, near the bridge that
crosses the Rillito River. The dominant noise source at eatie efionitoring sites was traffic
on La Cholla Boulevard.

Predicted existing peak-hour noise levels along La Clgdlaevard ranged from

66 dBA Laeqin 1069 dBA Laeginat the receivers. TNM 2.5 calculated noise levels at or Blight
higher than levels at the monitored locations, showingthigapredictions are conservative.
The modeled noise levels at monitoring site 3 shows a 3 dBAdserfrom the ambient noise
levels. Because of the site’s proximity to the bridge, TNM 2.5as@ertain adjustments to
address higher noise levels produced by roadways on &uséruthese adjustments may
result in predicted noise levels that are higher than théeatntoise levels. The predicted
noise levels are within 3 dBA of the ambient levels fortaté monitoring sites. Based on the
results, TNM 2.5 was considered capable of accurately piregliabise levels for this project.

In addition to the ambient noise level monitoring at sdtemtions, 56 sensitive receiver
locations were identified within the Study Area. Existiagse levels were modeled at each of
these receiver locations. The modeled existing peak-hase evels along La Cholla
Boulevard ranged from 58 dBAubq1nt0o 68 dBA Laeqin at the residential locations and

62 dBA Laeqinto 69 dBA Laeginat Rillito River Park (see Appendices C and D).

The model’s results show that noise levels at 26 of the sensgteiver locations exceed the
PC NAP mitigation criterion for the 2007 existing condifo®f these 26 locations, 23 were
at residences adjacent to La Cholla Boulevard. The renggiiniee sensitive receiver
locations were located in Rillito River Park.

12
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Noise levels were evaluated for 56 sensitive receiveritotatvithin the Study Area.
Thirty-six of the receivers were directly adjacent to Lal@hBoulevard and located within
120 feet of the proposed La Cholla Boulevard centerlimedkception being at Rillito River
Park). To represent the second row of homes parallel to batrgetrfback from La Cholla
Boulevard, 20 additional receivers were evaluated. Theesvers were located within

260 feet of the proposed La Cholla Boulevard centerline ifffoemation provided by the
additional row of receivers is useful in understandingw@adnoise impacts at these
locations for the proposed design with the future (2030§-pear traffic volumes. In

addition, the design concept report includes alternathatswould eliminate one or both
frontage roads and substitute residential property sitguis. Thus, the evaluation of second
row properties also identifies the likely impact and mtt@aneeds for design concept report
alternatives that would involve these residential propecquisitions. Please see Appendix B
for future roadway design information and receiver |oreti

$# 3

The 56 sensitive receivers were evaluated for trafficenieigels resulting from 2030 peak-
hour traffic conditions. The results of the noise analysesatuded in thé&oise Analysis
Summary: Properties Adjacent to La Cholla Boulevgkdpendix C) and thdloise Analysis
Summary: Second Row Propert{@éppendix D). The description of each column for both
appendices follows:

Column one lists an arbitrarily assigned number used taifigéime receiver. Second
row receivers (Appendix D) are identified by an “s” foliag the number.
Identification numbers begin at the southern end of tbegirand progress
numerically toward the northern end.

Column two lists the distance and direction from the tutoadway centerline to the
sensitive receiver.

Column three lists the address of the property the receipeesents.

Column four provides the existing condition for the modeleide level, in dBA
Laeqin(the equivalent average sound level within 1 hour).

Column five provides unmitigated noise levels for the ®itowiild condition, using the
proposed conditions and the 2030 peak-hour traffic vatume

Column six provides the future noise levels with the créddit@BA for using RAC as
the pavement surface.

Column seven displays the mitigated future noise levels RIAC as the pavement
surface, with the noise barriers constructed as presentled study. The mitigated
noise level is only provided for properties whose futurieentevels with the credit of
3 dBA for RAC exceed the PC NAP mitigation criterion of 66 dBAigher.

Column eight provides a determination of whether mitggatneasures should be
considered at each location, based on the PC NAP criter@s# levels reaching
66 dBA or higher.
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The TNM 2.5 output files, from which the results came, are includ#ee Traffic Noise
Model (TNM 2.5) Output FilegAppendix F). The files are entitleda Cholla, Existing
Condition; La Cholla, Future-no RAC; La Cholla, Future-RAdDdLa Cholla,
Proposed-PC Criteria RAC.

Predicted future peak-hour noise levels at the 36 existingjteve receivers adjacent to

La Cholla Boulevard would range from 59 dBAckto 70 dBA Laeg, With the credit of 3 dBA
applied for RAC. Of the 36 sensitive receiver locations, 88ivers had a predicted future
noise level exceeding the PC NAP mitigation criterion of B8 dr higher. Based on these
noise levels, the 32 receivers are further evaluated foe nuiggation, as discussed in the
next section.

The 20 second row sensitive receivers had noise levelsigafigim 53 dBA laeqinto

66 dBA Laeqinif the first row of homes were removed. Of the 20 sensitiveiveclocations,

1 had a predicted future noise level exceeding the PC NAgatmiin criterion of 66 dBA or
higher. This receiver is further evaluated for noise mibgatas discussed in the next section.

24 ( 1,
3

Several mitigation measures can be considered by Pimayousvoid, reduce, or otherwise
mitigate environmental impacts associated with the pexgppsoject. The discussion of these
measures in this report does not obligate Pima County temgpit them. Pima County may
choose to modify, delete, or add measures to mitigate impacts

Predicted future noise levels would exceed the PC NAP rdigariterion for
noise-sensitive properties at 32 sensitive receiveritotaadjacent to La Cholla Boulevard
and at 1 of the second row sensitive receiver locations. Nuotggtion measures were
evaluated for these receivers. These measures are intilddusection 2.5Potential
Mitigation StrategiesThey have been individually analyzed for PC NAP defineslbday
and reasonability as they relate to this projekie analysis is presented in Table 4.

'Feasibility deals with the engineering issues associatedhthnitigation strategy. For each strategy, the
following question was asked: Can engineering plans belalged to provide the abatement with consideration
to the physical and acoustical limitations of this project area?

Reasonability considers, even if the abatement can lievachwith the mitigation, whether the cost will be
reasonable, enough receivers will be benefited, andnehéie structural efforts will be unreasonable (a barrier
is too high, the design causes access issues, etc.).

Feasibility and reasonability are defined, according to @&RP, in Section 2.2Noise Abatement Criteria
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Table 4. Analysis of potential mitigation strategies

Mitigation

Feasibility

Reasonability

Roadway alignment change|

Design plans can be developed to shi
Sroadway away from the sensitive
receivers on one side.

f

May be reasonable where changing the
roadway alignment can move traffic far
enough away from sensitive receivers
to achieve adequate noise reduction. A
substantial amount of space would be
necessary to move the roadway far
enough away from the receivers on one
side of the road. Acquisition of
properties to create the necessary space,
realignment of connecting roadways,
and the relocation of utilities would
make the cost unreasonable.

—

Depressed roadway

A depressed roadway along La Chollz
Boulevard is not feasible because of
need for driveway access and the
location of the sanitary sewers.

May be reasonable where an adequate
noise reduction can be achieved by
constructing the roadway below grade.
Widening La Cholla Boulevard will put
traffic closer to sensitive receivers.
Therefore, the grade necessary to
produce an adequate noise reduction

hesould be substantially lower than the
existing grade. This would affect
alignment with intersecting roads and
driveways, and it would be necessary to
relocate utilities. Retaining walls would
be necessary, affecting driveway
access. Resulting construction costs
would be more than is reasonable for
the expected noise reduction.

Rubberized asphalt concret

Feasible in that it is relatively easy to
| include in the project construction. It
" can be used effectively in the local
climate and terrain.

Is reasonable because it can easily be
included in the construction plans. It
entails a low level of required
maintenance. The high durability
equates to a reasonable cost for the life
cycle of the pavement.

Not reasonable for use on the bridge
because of maintenance considerations.

Truck restrictions

May be feasible if surrounding arteria
streets are designed to handle the
additional truck traffic. However, it is
not feasible because displacing the
truck traffic may conflict with the
planned function of the roadway. An
arterial road, such as La Cholla
Boulevard, generally carries truck
traffic. Businesses located along

La Cholla Boulevard require trucks.

May be reasonable if an adequate noise
reduction can be achieved. However, it
is unlikely that the level of truck traffic
on La Cholla Boulevard is high enough
for truck restrictions to be effective in
reducing noise levels. Displacing truck
traffic may shift noise impacts to
another area.
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Mitigation Feasibility Reasonability

Not feasible where the walls would
limit sight distances for motorists and

May be reasonable where noise

Noise walls : L reduction is adequate and cost
where crash barriers would limit the .
effective.
length of the walls.
May be reasonable where noise
reduction is adequate and cost
Not feasible to construct berms within effective. Not reasonable because to
Earthen berms the space limitations of the right-of- | construct berms, homes would need to

way of La Cholla Boulevard. be removed to provide the necessary
space and the required costs would be
unreasonable.

Based on this evaluation, noise walls and RAC are the moshiadzle and feasible form of
noise mitigation for La Cholla Boulevard, Ruthrauff Roadteer Road. These two
mitigation measures are thoroughly evaluated as #laterto the PC NAP criteria in
Appendix E,Evaluation of Rubberized Asphalt Concrete and Noise Barreidiagation.
Each column is described below:

Column one of the table lists the receivers potentiallyiveresound reduction as a
result of the barrier.

Column two lists the number of residential units assodiaith the receivers.

Column three provides the future noise levels for eachvezceith the credit of
3 dBA for using RAC as the pavement surface.

Column four displays the mitigated future noise levels R&C as the pavement
surface, assuming the potential noise barriers were to ls¢rgoied.

Column five provides the number of units with noise levedsiced in full accordance
with PC NAP requirements (5 dBA or more).
Column six,Potential barrier dimensionss divided into three sub-columns.

0 The first sub-column provides the potential barrier ideraifon number—an
arbitrarily assigned number increasing numerically abé#ngers occur from
south to north. This column also provides the approximateieighe
barrier, in feet.

0 The second sub-column provides the barrier height, in feetssaiy to
provide a noise reduction of 5 dBA or greater.

0 The third sub-column lists the total square footage of thechbar
Column sevenPotential barrier costsprovides the total cost for the barrier and the
cost per benefited receiver.

0 The total barrier cost is calculated at $25 per square footcokigper square
foot criteria is a baseline number established by PCDOTotag® a county-
wide guideline for determining the cost reasonabilityrof aoise wall. The
actual cost of the wall may be higher or lower dependingesthatic
treatments, structural requirements, and fluctuating labd material costs.
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0 The cost per benefited receiver is the total cost dividetidpamber of
benefited units (from the fifth column).

The final column provides the final determination of whetirenot the barrier meets all
of the PC NAP criteria for reasonability. These criteria stee

0 The noise barrier will provide a minimum 5-dBA noise redutivithout
being more than 10 feet in height.

0 The noise barrier will benefit more than one sensitive ptgper

0 The cost of the noise abatement shall not exceed $35,000redit dod
receiver, at $25 per square foot of constructed barrier.

For the proposed improvements, five potential barriers exstiated. Three of the barriers
were evaluated for placement within the R/W, between #idarces and La Cholla
Boulevard. These are barriers 1, 3, and 5. Barrier 1 was ex@liostplacement in front of the
residential property south of Noreen Street on the easb$ida Cholla Boulevard. Barrier 3
was evaluated for placement in front of the residentialgtgsouth of Calle Narciso, on the
west side of La Cholla Boulevard. Barrier 5 was evaluaie@lbicement in front of the
residential properties on the east side of La Cholla Bautgwnorth of Jay Avenue.

Barriers 2 and 4 were evaluated for placement within theamedeparating the proposed
frontage roads from La Cholla Boulevard. The sight distaecessary for motorists was
considered while determining the lengths and placemehedsdrriers. They would range in
height from 6 feet to 10 feet and would reduce noise levelhe didnefited receivers to
between 60 dBA and 64 dBA, for an average noise level retuati5 dBA.

No potential barriers were considered for constructiongthe Rillito River Park, although
2030 predicted noise levels exceeded PC NAP criteria fsemitigation. The park runs
parallel to Rillito River, with access to the public usd fram La Cholla Boulevard at four
points. This park provides minimal seating or other areas@omged stays. Other than use
for access to the public use trail, the park areas adjackat@molla Boulevard do not
provide for fixed recreational use—most park users woulddssing through the area on the
trail rather than staying in the area near La Cholla Bouleficat prolonged periods of time.
Furthermore, the topography of the park and its elevatioglation to the roadway would
require walls taller than are permitted. The access trailddicreate breaks in the walls,
minimizing their effectiveness. Wall construction coulsiogbresent safety hazards for the
public.

The noise levels at 11 of the residences could not be redutidtaccordance with the

PC NAP requirements because the effectiveness of thehaas limited by the placement
of the barriers to provide adequate sight distance fornstgoThese receivers would
experience noise reductions of 0 dBA to 4 dBA, less than thereelgnoise reduction of

5 dBA. The placement of the evaluated barriers provided théh&y receivers adjacent to
La Cholla Boulevard and the 1 second row receiver withustteqoise reduction to meet
PC NAP criteria.

Of the five barriers evaluated along La Cholla Boulevanty three barriers met the PC NAP
requirements for noise reduction, cost per benefited recét $25 per square foot), and
number of benefited receivers per wall. Barrier 2 is prop&mecbnstruction within the
median separating the east frontage road from La Cholléef2ard. This barrier would
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benefit four sensitive receivers, at an approximate cadd2®©02 per receiver. Barrier 4 is
proposed for construction within the median separatiagubst frontage road from La Cholla
Boulevard. This barrier would benefit five sensitive reesvat an approximate cost of
$22,840 per receiver. Barrier 5 is proposed for construaignavide noise mitigation for the
residences north of Jay Avenue, on the east side of La @Bmllavard. This barrier would
have openings to allow access to the adjacent propertie=n Semsitive receivers would be
benefited by this barrier, including the 1 second row receivhe cost per benefited receiver
would be approximately $25,285.

The three barriers would amount to approximately 16,431redaat of wall. Following the
standard cost of $25 per square foot, as recommended b tRAIP, the cost of noise
mitigation along La Cholla Boulevard would be approxieha$411,000.

Should the homes adjacent to the planned frontage roadsoged, none of the second row
receivers then exposed to La Cholla Boulevard would épex noise levels exceeding the
PC NAP criteria for noise abatement. Therefore, no noiseatidigfor these properties
would be warranted.

S# (

Construction of any part of the proposed improvements magectemporary noise impacts.
The quantification of such impacts is difficult without datathis project’s construction
schedule and equipment use. Therefore, certain assumpgoasnade to predict the
approximate noise level at the R/W line. These predictionsaaed on the loudest equipment
expected to be used during each construction stage ofcaltypadway project. Data on
construction equipment noise are available from the USB&iGhway Construction Noise:
Measurement, Prediction and Mitigatigh977).

An analysis was conducted during a freeway constructigeqirim Arizona that assessed the
collective impact of construction noise. The noise leveeevealculated at the R/W line. The
distance between the R/W line and the construction actixas/estimated based on the type
of work being performed.

The results of the preliminary estimates, shown in Table Satelthat sensitive receivers
adjacent to the R/W would be affected by construction ndise highest noise levels would
occur during the grading/earthwork phase.
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Table 5. Construction equipment noise

. a .
Phase Equipment Equmaent Nur_nber of feet | Lmax atright-
L max to right-of-way of-way
D 4
Site clearing ozer 8 S0 88
Backhoe 85 50
i Scraper 92 75
Grading/earthwork 93
Grader 91 75
, Backhoe 85 100
Foundation 85
Loader 84 100
] Compressor 85 100
Base preparation 85
Dozer 84 100

&maximum instantaneous sound level in decibels

The Pima County Noise Code (Chapter 9.30.070) limits cartgiruactivities to between
5a.m. and 7 p.m. from April 15 to October 15 and between 6 a.m. and #fgm

October 16 to April 14. Permits will be required if constiactwill need to occur outside of
the allowed times.

#H

Noise mitigation for the La Cholla Boulevard, Ruthrauflalddo River Road, project has
been evaluated in this report. Future noise levels weregpeddising TNM 2.5 with
consideration of conditions with no mitigation, conditionigh the application of RAC as the
only mitigation, and conditions with the construction oiseowvalls and the application of
RAC. Potential mitigation measures were evaluated fooredmlity and feasibility with
consideration of the existing conditions of La Cholla Bward and the proposed roadway
design. The most reasonable and feasible mitigation medsutég project are the use of
RAC for the roadway surface and the construction of noidls where they meet Pima
County’s noise abatement criteria.

Three noise walls are recommended for construction alar@holla Boulevard,

barriers 2 and 4 would be placed in the proposed frontagemedians, and barrier 5 would
be placed north of Jay Avenue on the east side of the road. wWaksevould benefit

16 individual residences at an approximate cost of $411[066e or both of the frontage
roads were eliminated and adjacent residential propetigese locations were acquired
(based on consideration of one of the design concept r@pennatives), no noise walls
would be warranted along this portion of La Cholla BouldvBarrier 5 would still be
recommended.

Although the recommended noise walls meet PC NAP criterieciastruction, desire for the
noise walls must be expressed by a majority of the propemgi®mat the benefited residences
for each wall. Walls are not always desired because thek blodight and views, are
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sometimes considered a vandalism concern, or can be c&usidettractive. The affected
property owners for each recommended wall are contacteskess its desirability. Fifty-one
percent of the benefited property owners must consent @r todthe noise wall to be
constructed.

Noise abatement for construction-related activitidsimwolve limiting construction activities
to between the identified hours as described by the PimatZbioise Code
(Chapter 9.30.070).

4 &, (
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ambient noise levelThe noise level existing in an area before the introducti@enpsbposed
roadway improvement project. This quantity is measured in a@hexpressed ag -
ambient noise levels.

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

automobiles: All vehicles with two axles and four wheels, designed prilp&or passenger
transportation of cargo (light trucks). Generally, the grashicle weight is less than
10,000 pounds.

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

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

decibel, A-weighted (dBA):The A-weighted decibel scale approximates the sensitvitige
human ear. The approximate threshold of hearing is 0 dBA, wiglagproximate threshold
of pain is 140 dBA. Most suburban areas have daytime noids leavging from 50 to

70 dBA.

depressed roadwayA roadway that is constructed below the immediate surrogrtérrain.

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

elevated roadway:A roadway that is constructed above the immediate surrogrneirain,
either on an embankment or a structure.

existing noise levelsThe noise resulting from the natural and mechanical soareesuman
activity usually present in a particular area.

heavy trucks: All vehicles having three or more axles and eight or moreeighbat are
designed for cargo transportation. Generally, the grdssleeveight is greater than
26,400 pounds.

L aeqin: The Leqfor one hour.

Leq The equivalent steady-state, A-weighted sound level thatstated period of time,
would contain the same acoustical energy as the time-gaspind levels during the same
period.

level of service (LOS)The operating performance of a freeway, roadway, or int&rsec
Level of service is a qualitative description of operatiasda on the degree of delay and
maneuverability.

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

medium trucks: All vehicles having two axles and six wheels designed ®trdmsportation
of cargo. Generally, the gross vehicle weight is greager 119,000 pounds but less than
26,400 pounds.
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noise level reduction:The process of removing noise from an observer by the apphcof
noise mitigation.

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

receiver: The location at which noise levels are measured, modeledpahaed. Receivers
of interest are typically residences, schools, parks, or athee-sensitive properties.

right-of-way (R/W): Publicly owned land used or intended to be used for tratadjwor and
other purposes.

rubberized asphalt: This material consists of regular asphalt paving mixed withirgd-up,
used tires. Rubberized asphalt is generally smoother aatkguielping to reduce tire noise.

sound level (noise level)Weighted sound level measured with a sound-level metendpavi
metering characteristics and a frequency weighting of Ay B, @s specified in the sound-
level meter standard.

speed:The rate of movement of vehicular traffic, in miles per hoyst(m

traffic noise impacts: Impacts that occur when the predicted traffic noise squa¢xceeds
the noise abatement criteria levels.
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Existing and projected traffic volumes were obtained froefihal Traffic Engineering
Study for La Cholla Boulevard, Ruthrauff Road to River Réatruary 2008.

Existing two-way 24-hour traffic volumes were collected ugést 2007 at three locations
along La Cholla Boulevard within the Study Area:

1. La Cholla Boulevard, between Wetmore Road and RuthiRust
2. La Cholla Boulevard, between Ruthrauff Road and Curt&lRo
3. La Cholla Boulevard, between Curtis Road and River Road

Existing peak-hour traffic volumes are as follows:

Table A-1. 2007 existing peak-hour traffic volumes

. Northbound Southbound
Location : X
vehicles vehicles
Between Wetmore Road and Ruthrauff Road 290 290
Between Ruthrauff Road and Curtis Road 950 950
Between Curtis Road and River Road 1,140 1,140

Source Kimley-Horn and Associates, Indinal Traffic Engineering Study for La Cholla Bou#d, Ruthrauff Road
to River RoadFebruary 2008

The future conditions were calculated based on traffieptigins from the Pima Association
of Governments (PAG) regional model. The PAG model is basduegxdbpted 2030
Regional Transportation Planvhich considers conditions resulting from all future roagw
projects included in the plan.

Table A-2. 2030 forecast peak-hour traffic volumes

Location Northl_)ound South_bound
vehicles vehicles
Between Wetmore Road and Ruthrauff Road 440 440
Between Ruthrauff Road and Curtis Road 1,640 1,640
Between Curtis Road and River Road 1,760 1,760

Source Kimley-Horn and Associates, Ind:inal Traffic Engineering Study for La Cholla Bou#d, Ruthrauff Road
to River RoadFebruary 2008
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The vehicle mix was measured in April 2007 during a 2-houogdrom 9 a.m. to 11 a.m.

Table A-3. Vehicle mix

Vehicle class type percentage
Location :
Automobiles Medium Heavy
trucks trucks
Between Ruthrauff Road and Curtis Road 90 5 5
Between Curtis Road and River Road 90 5 5

Source Kimley-Horn and Associates, Indzinal Traffic Engineering Study for La Cholla Bou#ed, Ruthrauff Road
to River RoadFebruary 2008

The existing and future operating speeds for La CholladBautl, between Ruthrauff Road
and River Road, are 45 mph.
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APPENDIX C — NOISE ANALYSIS SUMMARY

PROPERTIES ADJACENT TO LA CHOLLA BOULEVARD

Distance and Existing Unmitigated Future Future Condition* Future Condition* Mitigation
Receiver Direction from dd Condition Condition with RAC, no barrier with RAC and barrier Considerations
D Future Centerline Property Address (2007) (2030) (2030) (2030) (For future
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APPENDIX D — NOISE ANALYSIS SUMMARY
SECOND ROW OF PROPERTIES
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APPENDIX E

EVALUATION OF RUBBERIZED ASPHALT CONCRETE AND NOISBARRIER AS MITIGATION

2030 noise . 2030 . Potential barrier dimensions Potential barrier cost S
. . noise level with Number of
Receiver | Number | level with RAC, RAC. and benefited c "
ID of units no barrier »an enetie ) ) Potential Total cost at $25/SF omments
barrier units Potential barrier ID N h
(Laeqn) L and lenath Height barrier square and
(Lacqin) 9 footage (SF) | cost per benefited receive
Potential Barrier 1 $15,.970 Does not meet minimum
4 1 67 62 1 Approximately 106 feet 6 feet 639 $15,970 number of benefited receivers
5 67 65**
6 66 63**
7 67 62
10 68 61 Potential Barrier 2 $119,609 Potential Barrier 2
12 L 68 61 . Approximately 478 feet S el $29,902 Meets PCDOT policy
15 68 62
18 68 67**
19 68 68**
Potential Barrier 3 $15,040 Does not meet minimum
8 1 69 64 1 Approximately 100 feet 6 feet 602 $15,040 number of benefited receivers
11 69 69**
13 68 68**
14 69 66**
16 68 63
17 68 62 Potential Barrier 4 $114,202 Potential Barrier 4
20 0 69 62 2 Approximately 457 feet D il $22,840 Meets PCDOT policy
21 69 62
22 68 62
23 68 64**
24 68 66**
25 67 62
26 69 61
27 68 63
28 66 63** ) . . .
Potential Barrier 5 $176,994 Potential Barrier 5
gg g g; gg U Approximately 707 feet 1ieet ) $25,285 Meets PCDOT policy
31 68 63
32 67 63**
16S 66 61

Note Gray shading indicates the barrier meets PimandDepartment of Transportation criteria.
* Potential barrier heights are measured fromgtteeind surface and do not include sub-gradesinfgmtetc.
** Mitigation could not achieve 5-dBA reduction Witnaximum 10-foot-high barrier
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