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Addendum to 
State Route 163/Friars Road 

Improvement Project 
Acoustical Assessment Report 

(11-SD-163 KP 6.2/9.3 [PM 3.8/5.8] EA-85780) 
 

1.0 INTRODUCTION 
 
Subsequent to completion of the State Route (SR) 163/Friars Road Improvement Project 
Acoustical Assessment Report (Pacific Noise Control [PNC] 2005), the Fashion Walk 
Apartments were constructed adjacent to the northern side of Friars Road, across from the 
Fashion Valley Shopping Center. The Assessor’s Parcel Number (APN) is 437-612-18-00 and 
the parcel address is 7148 Friars Rd (Figure 1). 
 
This addendum provides a review and determination of noise impacts to the Fashion Walk 
apartments, due to the SR 163/Friars Road Interchange Project.  This addendum relates to 
California Department of Transportation (Caltrans) and Federal Highways Administration 
(FHWA) requirements to analyze future roadway noise levels at existing uses.  Under the 
California Environmental Quality Act (CEQA) and related City of San Diego (City) 
requirements, analysis of this recently constructed development is not required because the 
proposed project would not result in any change in roadway configuration or traffic volumes in 
the vicinity of this development and therefore would not result in an impact. 
 
2.0 METHODOLOGY AND EQUIPMENT 
 
2.1 Procedures 
 
The sound level meter was field-calibrated immediately prior to the noise measurement to ensure 
accuracy.  In accordance with the regulations, all sound level measurements conducted and 
presented in this report were made with a sound level meter that conforms to the American 
National Standards Institute (ANSI) specifications for sound level meters (ANSI SI.4-1983 
[R2001]).  All instruments were maintained with National Bureau of Standards traceable 
calibration, per the manufacturer’s standards.  Noise measurements were taken during the site 
visit with a Larson Davis Model 820, Type 1 Sound Level Meters (with windscreen), and Larson 
Davis Model CA200 Calibrator. The microphone was placed at approximately five feet above 
the existing project site grade. 
 
2.2  Roadway Noise Calculation 
 
The TNM software Version 2.5, released in February 2004 by the U.S. Department of 
Transportation, was used for all traffic modeling in the preparation of this report.  TNM 
calculates the daytime average Hourly Noise Level (HNL) (equivalent to the LEQ) from traffic 
data including road alignment, elevation, lane configuration, projected traffic volumes, estimated 
truck composition percentages and vehicle speeds. The HNL for traffic volumes of 8 percent to 
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10 percent of total traffic (normal P.M. peak hour traffic) is approximately equivalent to CNEL 
(+/- 2 dB) (Caltrans “Technical Noise Supplement” October 1988). 
 
3.0 ENVRONMENTAL CONDITIONS 
 
3.1 Noise Measurements 
 
An on-site inspection and traffic noise measurement were conducted between 2:00 and 3:00 p.m. 
on Tuesday September 1, 2009.  Weather conditions during the inspection included a light breeze 
(2 to 5 miles per hour) from the south, moderately high humidity (less than 90 percent), and 
temperatures in the mid 80s.  Two “one-hour” equivalent measurements were taken at locations 
near the Fashion Walk Apartments (see P1 and P2 on Figure 1). During the on-site noise 
measurements, start and end times were recorded.  Vehicle counts were made for automobiles 
(cars and pickups), buses, motorcycles, medium trucks (double-tires/two axles), and heavy trucks 
(three or more axles) during one of the measurements.  
 

Table 1 
SITE VISIT NOISE MEASUREMENT INFORMATION 

 
Tuesday September 1st, 2009 

P1 2:00 p.m. 69.3 dBA LEQ 20-minute 
Measurement 

    Cars Buses Motorcycles MT HT 
20-minute 887 11 3 3 0 

One-hour Equivalent 2661 33 9 9 0 

P2 2:30 p.m. 73.7 dBA LEQ 20-minute 
Measurement 

  MT-medium trucks; HT-heavy trucks 
 
 
3.2 Traffic Information 
 
Roadway information and descriptions for this analysis were based on the Traffic Impact 
Analysis prepared by Linscott, Law, and Greenspan for the SR 163/Friars Road Interchange 
(2008).   
 
The current vehicle percentages for all roadways were obtained based on the original Exterior 
Noise Technical Report for the Fashion Walk Apartments (RECON 2000) and the on-site 
measurement. Future Peak Hour Traffic Volumes and roadway modeling volumes are presented 
in Table 2.   
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Table 2

FUTURE TRAFFIC VOLUMES AND VEHICLE PLANNING INFORMATION

  
Planning Percentages and Modeling Traffic 

Volumes 
    Cars Buses Motorcycles MT HT

2010 Traffic Volumes

Friars Road Hourly 
Peak 97.75% 1.25% 0.50% 0.50% 0.00% 

Westbound Friars 1630 1593 20 8 8 0
Eastbound Friars 1910 1867 24 10 10 0

All Other Lanes Hourly 
Peak 99.50% 0.00% 0.50% 0.00% 0.00% 

EB Friars Road LT to Avenida 
De Las Tiendas 10 10 0 0 0 0 

WB Friars Road LT Avenida De 
Las Tiendas 700 697 0 4 0 0 

SB Avenida De Las Tiendas 770 766 0 4 0 0
NB Avenida De Las Tiendas 390 388 0 2 0 0

2030 Traffic Volumes

Friars Road Hourly 
Peak 97.75% 1.25% 0.50% 0.50% 0.00% 

  Westbound Friars 1900 1857 24 10 10 0
  Eastbound Friars 2230 2180 28 11 11 0

All Other Lanes Hourly 
Peak 99.50% 0.00% 0.50% 0.00% 0.00% 

EB Friars Road LT to Avenida 
De Las Tiendas 10 10 0 1 0 0 

WB Friars Road LT Avenida De 
Las Tiendas 770 766 0 4 0 0 

  SB Avenida De Las Tiendas 830 826 0 4 0 0
  NB Avenida De Las Tiendas 430 428 0 2 0 0
Source:  Linscott, Law, and Greenspan 2008 
LT-left-turn; MT-medium trucks; HT-heavy trucks 
 
 
3.3 Calculated Noise Level 
 
Noise levels were calculated for the site using the methodology described in Section 3.2, 
Methodology, for the location, conditions, and traffic volumes counted during the noise 
measurements.  The calculated noise levels (LEQ) were compared with the measured on-site noise 
level to determine if adjustments or corrections (calibration) should be applied to the traffic noise 
prediction model in the Computer-aided Noise Abatement (Cadna) modeling software. 
Adjustments are intended to account for site-specific variances in overall reflectivity or 
absorption, which may not be accurately represented by the default settings in the model. 
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The measured noise levels of 69.3 dBA LEQ and 73.7 dBA LEQ at the two measurement locations 
were compared to the calculated (modeled) noise level of 72.1 dBA and 73.2 dBA for the 
measured time period traffic count at the posted speed limit of 45 miles per hour (mph). No 
adjustment was deemed necessary to model future noise levels.   
 
4.0 IMPACTS AND COMPARISON WITH FASHION WALK PLANNING 

 
4.1 Fashion Walk Observed Noise Control 
 
General exterior observation during the site visit revealed noise barriers along the outer edge of 
the between-building opening of eight feet or greater in height. Likewise, the apartment 
balconies had a clear noise barrier material (no verification of material type or thickness was 
possible) of at least six feet or greater height. 
 
Figure 2, West and South Building Elevations, from the City of San Diego Final Mitigated 
Negative Declaration shows the lowest living floor elevation as approximately 22.5 feet higher 
than the sidewalk. All calculated receiver elevation levels are based on this as well as the base of 
all noise barriers. 
 
4.2 Exterior Impacts 
 
Caltrans Standards 
 
The previous Exterior Noise Technical Report for the Fashion Walk Apartments (RECON 2000) 
indicates that the maximum exterior noise levels expected at the façade of the (then-future) 
Fashion Walk apartments might reach 74 CNEL.  The peak LEQ for traffic volumes (normal p.m. 
peak hour traffic) is approximately equivalent to CNEL (+/- 2) (Caltrans “Technical Noise 
Supplement” October 1988).   
 
The current modeled exterior noise levels at the existing building facades at peak Level of 
Service “C” (45 mph) in the Existing+Project condition (projected 2010 traffic volumes) range 
from 73.4 to 74.7 dB LEQ.  Modeled exterior noise levels based on projected 2030 traffic 
volumes range from 74.3 to 75.8 dB LEQ (Table 3).  
 
 
Under projected 2010 traffic conditions, the modeled exterior noise in the pool area 10 feet 
behind the noise control barrier is 55 dB LEQ and reduces to 52.8 dB LEQ inside the narrower 
opening areas. The modeled noise level behind the balcony noise control barriers is 56.2 dB 
LEQ

1. The modeled exterior noise level at these locations under 2030 conditions are 55.7, 53.5, 
and 57.0 dB LEQ, respectively (Table 3).  With the existing noise attenuation features, therefore, 
the modeled exterior noise levels are within the NAC.  No impact is identified. 

                                                 
1 This is based on a hypothetical location 10 feet behind the barrier due to constraints of the modeling software. The 
actual balcony appears to be only 4 or 5 feet deep between the barrier and the doors. 
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Table 3 
MODELED NOISE LEVELS 

Receiver Description of Location 
2010 Noise 

Level 
(dB LEQ) 

2030 Noise 
Level 

(dB LEQ) 
1 Eastern Usable Exterior Space 55.0 55.7
2 Middle Eastern Usable Space 52.8 53.5
3 Middle Western Usable Space 53.0 53.7
4 Western Usable Space 52.4 53.1
5 First Floor Balcony 56.2 57.0
6 Eastern First Floor Exterior 74.7 75.8
7 First Floor Exterior 73.9 74.9
8 First Floor Exterior 73.6 74.6
9 First Floor Exterior 73.4 74.4
10 First Floor Exterior 73.4 74.5
11 First Floor Exterior 73.2 74.3
12 First Floor Exterior 73.6 74.6
13 First Floor Exterior 73.4 74.5
14 First Floor Exterior 73.6 74.6
15 Western First Floor Exterior  74.1 75.2

 
 
City Standards 
 
The CNEL for these units is probably slightly less than the LEQ due to the unusual nature of the 
local traffic conditions. Overall and peak hour traffic conditions are increased during the daytime 
hours by the Fashion Valley shopping center. After 10 p.m., shopping center traffic essentially 
falls to zero and does not restart until well into the following day, which is an unusual traffic 
flow. This means that traffic noise during the weighted nighttime hours would be lower than 
would normally be expected based on peak hour traffic volumes. The CNEL therefore would be 
slightly lower than the modeled LEQ.  Regardless, as the modeled exterior noise levels (LEQ) at 
the shielded exterior use areas are below 65 dB, the CNEL also would be within City standards. 
 
4.3 Interior Impacts 
 
Caltrans Standards 
 
In situations where exterior activities are physically shielded in a manner that prevents an impact 
on exterior activities, the Activity Category E (52 dB) interior criterion is used as the basis for 
determining noise impacts in accordance with 23 Code of Federal Regulations 772. 
 
A Structural Acoustical Analysis was prepared for the Fashion Walk project by Investigative 
Science and Engineering (March 2006; Attachment A).  The study analyzed compliance of the 
development with the California Code of Regulations (CCR), State Building Code, Part 2, Title 
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24, Appendix Chapter 35:  Noise Insulation Standards for Multifamily Housing.  A previous 
Exterior Technical Report (RECON 2000) had been conducted using the STAMINA 2.0 
computer model.  The model was run based on year 1998 traffic volumes for Friars Road (these 
were higher than the 2015 volumes projected by SANDAG at the time) and traffic mix observed 
during the noise measurements.  Calculations were completed for a daytime hour and the 
resulting hourly average noise levels were weighted and combined into CNEL values.  This 
model predicted a future exterior noise level of 74 CNEL.  This exterior analysis was confirmed 
by a subsequent exterior analysis prepared by Davy and Associates (2004).  The Structural 
Acoustical Analysis relied upon these earlier analyses for projected exterior noise levels. 
 
The Structural Acoustical Analysis modeled sound transmission of the structure and resultant 
interior noise levels as described in the American Society of Testing and Materials (ASTM) 
guidelines Volume 04.06 entitled, “Thermal Insulation:  Environmental Acoustics,” Test 
Designation E 413-87.  The surface areas and materials for the structure were obtained from 
architectural drawings prepared for the project.  The sound transmission class ratings for roofs, 
walls and glass assemblies were reported as being satisfactory under the CCR requirement.  
Specifically, based on the analyzed exterior noise level of 74 CNEL, the interior noise level was 
predicted at 45.4 CNEL as a worst-case scenario.  Thus, the noise attenuation was considered to 
be 28.6 dB LEQ.   
 
As noted above, current modeling based on updated traffic forecasts indicates that exterior noise 
would be 75.8 dB LEQ.  Given the expected attenuation of 28.6 dB LEQ, the interior noise level 
would be approximately 47.2 dB LEQ.  With the existing noise attenuation features, therefore, the 
modeled interior noise levels are within the NAC.  No impact is identified. 
 
City Standards 
 
Future interior noise levels may exceed the City standard for interior noise.  This standard, 
however, is applicable to planning for new residential development, as opposed to the impact of 
roadway noise on existing development.  Because the proposed project would not result in a 
change in roadway configuration or traffic noise levels, no impact is identified. 
 
5.0 CONCLUSIONS 
 
For multi-unit residential uses, the FHWA and Caltrans use a NAC of 67 dB LEQ for exterior 
usable spaces, and 52 dB LEQ for interiors.  The City considers traffic noise significant if exterior 
noise levels exceed 65 dB CNEL. The modeled noise levels at the Fashion Walk exterior usable 
spaces, with the existing noise attenuation features, range from 53.8 to 57.3 dB LEQ under 2030 
traffic conditions.  Modeled interior noise levels, with existing noise attenuation features, are 
approximately 47.2 dB LEQ.  These noise levels are below the referenced thresholds.  Thus, no 
impact is identified and no additional mitigation is required. 
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Addendum to 
State Route 163/Friars Road 

Improvement Project 
Acoustical Assessment Report 

(11-SD-163 KP 6.2/9.3 [PM 3.8/5.8] EA-85780) 
 
Introduction 
 
The City of San Diego (City) has identified a Project construction requirement for nighttime construction 
activities required throughout the State Route 163/Friars Road Interchange Project due to high daytime 
traffic volumes on Friars Road and State Route 163.  Temporary elimination of lanes during the day is 
unacceptable since significant traffic impacts could result. 
 
It is anticipated that night work would be required where new roadway sections join into existing 
pavement.  In addition, other specific examples of nighttime construction include areas where paving, 
grading, bridge demolition, bridge false work, utility relocation, signing and striping operations would 
occur.  Nighttime construction activities also would be required when mainline and ramp traffic needs to 
be shifted during construction staging or for the opening of new lanes. 
 
Applicable Regulations 
 
Construction noise is governed by the City’s Municipal Code.  This ordinance restricts the allowable hours 
of construction activities to 7:00 a.m. through 7:00 p.m., Monday through Saturday excluding legal 
holidays.  Further, the noise levels associated with construction activities at residential properties are not 
to exceed an average sound level of 75 dBA during the 12-hour period from 7:00 a.m. to 7:00 p.m.  
 
The City’s Municipal code further specifies that the nighttime noise impacts to single-family residences 
shall not exceed a property line impact of 40 dBA (hourly) between 10 p.m. and 7 a.m. and 45 dBA for 
the same hours for multi-family residential. 
 
No specific code requirements for non-emergency nighttime construction are provided; normal planning is 
based on compliance with the property line ordinance requirements. 
 
Constraint 
 
No impact or vibratory piling placement would take place outside the daytime hours of 7 a.m. to 7 p.m. 
 
Analysis 
 
The typical hourly average noise level associated with the anticipated nighttime construction activity 
would range from approximately 65 to 70 dBA at a distance of 50 feet to as high as 90 dBA.  The existing 
ambient nighttime hourly noise level ranges from approximately 65 to 75 dBA Leq at residences without 
noise barriers adjacent to SR 163.  
 
Analysis of the listed equipment shows that sensitive receivers within 135 feet may be impacted by noise 
up to 75 dBA, 65 dBA Leq at 400 feet, and up to 60 dBA Leq as far as 700 feet from the construction.  
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A barrier would need to be constructed of very thick material to reduce noise transmission through the 
barrier and in excess of 250 feet in height (estimated, normal barrier analysis is not applicable to this 
height of barrier) to reduce the noise impacts to below 40 dBA Leq.  
 
Although the ambient nighttime noise levels at area residences are already elevated with a normal lowest 
level nighttime impact of 64 to 66 dBA Leq (see Tables 4 and 5), nighttime construction would not 
comply with the City’s allowable hours for construction activities and some people may experience 
irritation or annoyance during the nighttime construction. 
 
Mitigation of noise impacts to the typical worst-case hourly nighttime existing conditions of 65 dBA Leq is 
feasible with barriers placed on the level portions of the residential areas facing the construction.  If a 
residence is between 100 and 125 feet of an active nighttime construction zone, a 16-foot high barrier 
should reduce noise impacts to 65 dBA Leq or less.  This noise barrier height may be reduced to 8 feet in 
height for residences located 225 to 400 feet from the active construction.  These barrier heights are for 
first floor impacts only and would only reduce nighttime construction noise to the approximate level of 
the ambient noise.  Control of noise impacts to second-floor windows would typically require that the 
barrier be 10 feet taller than those barriers specified above. 
 
Conclusion 
 
Roadway construction is linear in nature.  Impacts in any one area typically occur for a limited time frame, 
sometimes for a matter of hours sometimes for days or longer. The duration of a significant noise impact 
in any one area will be dependent on construction requirements and scheduling that are unknown at this 
time. 
 
As noted above, the City’s noise ordinance requirement is 40 dBA Leq at nighttime.  Given the size of the 
barriers necessary to mitigate to existing nighttime conditions, no form of reasonable mitigation is 
available that would reduce noise impacts to less than 40 dBA Leq at impacted residences.  Control of 
construction noise impacts to some of the sensitive receivers to the approximate ambient levels may be 
feasible. 
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EXECUTIVE SUMMARY 

 
This acoustical assessment report evaluates existing and future traffic noise levels associated with 
the proposed SR 163/Friars Road Improvement project in the City of San Diego, California.  In 
general, the project proposes to improve the highway by adding additional northbound and 
southbound lanes, on-ramp and off-ramp improvements, as well as increasing the number of lanes 
along Friars Road at the interchange.  Four project alternatives are discussed in this report.  They are 
identified as Alternative 6, Alternative 13, No Project Alternative and No Build Alternative.  
Existing land uses along nearly the entire project alignment generally consist of residential uses 
north of Friars Road with some commercial uses along the east side.  South of Friars Road, land uses 
are generally commercial, office and the San Diego River.  Fletcher Elementary School is located on 
the east side of SR 163 and south of Genesee Avenue.  Also, a church is located at the southwest 
corner of SR 163 and Genesee Avenue.  The terrain along the project site ranges from flat with areas 
of sloping embankments.  Homes are mostly located above SR 163; however, several areas have 
homes that are at approximately the same elevation as SR 163. 
 
The existing worst-hour average noise levels adjacent to the roads generally range from 
approximately 63 to 80 dBA Leq along SR 163.  Background noise levels generally range from 
approximately 45 to 50 dBA Leq at areas within approximately 1/4-mile of the site.  Future noise 
levels would generally increase by two to three dBA adjacent to SR 163.  Future worst-hour noise 
levels would range from approximately 65 to 83 dBA Leq at the adjacent land uses.   
 
Existing noise levels currently exceed the Federal Highway Administration (FHWA) and California 
Department of Transportation (Department) noise criteria at the backyard areas of nearly all the 
homes adjacent to SR 163.  In the future, traffic noise levels will continue to exceed the noise 
abatement criteria.  Noise abatement has been evaluated for receivers that would exceed the noise 
abatement criteria.  Sound barriers ranging in height from approximately 1.8 to 4.3 meters (6 to 14-
feet) would reduce the noise levels by at least five dBA at the majority of residences.  The 
preliminary barrier heights, lengths and number of benefitted residences to achieve an insertion loss 
of at least five dBA (Barriers B1-B9) are shown in Table S-1.  One noise barrier would also be 
required to reduce the noise level to meet the City’s noise criteria (B8). 
 
Nine noise barriers are preliminarily considered feasible and reasonable based on the 
FHWA/Department Noise Abatement Criteria (Barriers B1-B9).  The preliminary reasonableness 
finding does not account for public and private input which may alter the preliminary reasonable 
determination. Also, the ultimate determinations of barrier feasibility, reasonableness and design 
(including type, location and height) will be determined as a result of a Noise Abatement Decision 
Report and final project design efforts. 
 
Construction activities would result in short-term noise and vibration impacts.  However, with 
implementation of noise abatement measures, the associated impact would not be substantially 
adverse. 
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 TABLE S-1 
  
 SUMMARY OF NOISE BARRIERS 
 
 
Barrier 
 

 
Height (meters) Length 

(Meters) 
Insertion Loss 
(dBA) 

Number of Benefited 
Receivers 

 
B1 

 
2.4m (8')   220 5 5 

 
B2 

 
2.4m (8')  208 6 6 

 
B3 

 
2.4m (8')  322 5 22 

 
B4 

 
2.4m (8')  315 6 14 

 
B5/E3 

 
4.3m (14') 570 5 31 

 
B6 

 
2.4m (8')  630 6 26 

 
B7 

 
2.4m (8')  670 6 28 

 
B8 

 
1.8m (6') Alt. 6 
2.4m (8') Alt. 13  

325 
325 

6 
6 

10 
10 

 
B9 

 
1.8m (6')  110 5 Tennis Cts. 
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1.0  INTRODUCTION 
 
This acoustical assessment report evaluates existing and future traffic noise levels associated with 
the proposed State Route 163/Friars Road Improvement project in the City of San Diego, California. 
 The principal objective of this study is to assist the City of San Diego and Department staff in 
planning and design efforts for the proposed project, as they relate to acoustical issues.  Specifically, 
this report is intended to identify applicable FHWA, Department and City noise criteria; document 
existing noise conditions in applicable locations within the project study area; determine future noise 
conditions for the proposed development alternatives using appropriate modeling methods; identify 
proposed noise abatement measures (e.g., barriers) for applicable areas where necessary to achieve 
applicable noise criteria; and provide preliminary input on the feasibility and reasonableness (per 
FHWA and Department guidelines) of proposed noise abatement measures.  
 
2.0 PROJECT DESCRIPTION 
 
The City, in cooperation with the Department and the FHWA, proposes to improve traffic operations 
in the vicinity of the SR 163 and Friars Road interchange (Figures 1 and 2).  The project study area 
encompasses the Friars Road corridor between Fashion Valley Road and Frazee Road, and the 
current SR 163 merge with I-8 in the south to the SR 163/Genesee Avenue interchange in the north.   
The project includes reconfiguration of Friars Road to accommodate additional traffic, including 
provision of an additional eastbound lane, extension of the eight-lane section, provision for 
additional left turn lanes and storage lanes, exclusive right turn lanes, widening of on- and off-
ramps, and improvements to Frazee Road at the intersection with Friars Road.  The project also 
includes construction of a new off-ramp and improvements to Ulric Street, and reconstruction of the 
existing southbound off-ramp.  In addition, the final stages of the project would include widening of 
the SR 163  overcrossing to eight lanes, a center median for dual left turns, and a third westbound 
lane from Ulric Street to Fashion Valley Road.  The total length of the project along the SR 163 
mainline is approximately 3.4 kilometers (2.1 miles) and 1.1 kilometers (0.7 mile) on Friars Road.  
The construction would involve standard roadway construction equipment, materials and methods.   
 
Four alternatives are under consideration for the SR163/Friars Road interchange.  These alternatives 
include the following: 
 
·1 No Build Alternative 
 
·2 No Project Alternative:  The No Project Alternative assumes that the Ulric Street southbound 

on-ramp would be constructed and that improvements to the Friars Road bridge would be 
made to widen Friars Road.  No other improvements would be made. 

 
·3 SB6/NB4 Alternative:  Provides an elevated collector-distributor over Friars Road, 

connecting Interstate 8 west and Hotel Circle.  The ramps from Friars Road access this  
collector-distributor, eliminating the current weave at interchange ramps and freeway 
mainlines south of Friars. 
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4. SB13/NB4 Alternative:  Provides an at-grade collector-distributor under Friars Road, 
connecting to Interstate 8 west and Hotel Circle.  The collector-distributor has an off-ramp 
separate from the Friars Road off-ramp.   

 
3.0  FUNDAMENTALS OF TRAFFIC NOISE 
 
The following is a brief discussion of fundamental traffic noise concepts.  
 
Sound, Noise, and Acoustics 
 
Sound is a disturbance created by a moving or vibrating source in a gaseous or liquid medium or the 
elastic stage of a solid, and is capable of being detected by the hearing organs.  Sound may be 
thought of as the mechanical energy of a vibrating object transmitted by pressure waves through a 
medium to a hearing organ, such as a human ear.  For traffic sound, the medium is air. 
 
Sound is actually a process that consists of three components: the sound source, the sound path, and 
the sound receiver.  All three components must be present for sound to exist.  Without a source to 
produce sound, there is no sound.  Likewise, without a medium to transmit sound pressure waves, 
there is no sound.  Finally, sound must be received; a hearing organ, sensor, or object must be 
present to perceive, register, or be affected by, sound or noise.  In most situations, there are many 
different sound sources, paths, and receptors rather than just one of each.  Acoustics is the field of 
science that deals with the production, propagation, reception, effects, and control of sound.  Noise 
is defined as sound that is loud, unpleasant, unexpected, or undesired. 
 
Frequency and Hertz 
 
A continuous sound can be described by its frequency (pitch) and its amplitude (loudness).  
Frequency relates to the number of pressure oscillations per second.  Low-frequency sounds are low 
in pitch, like the low notes on a piano, whereas high-frequency sounds are high in pitch, like the 
high notes on a piano.  Frequency is expressed in terms of oscillations, or cycles, per second.  Cycles 
per second are commonly referred to as Hertz (Hz).  A frequency of 250 cycles per second is 
referred to as 250 Hz.  High frequencies are sometimes more conveniently expressed in units of kilo-
Hertz (kHz), or thousands of Hertz.  The extreme range of frequencies that can be heard by the 
healthiest human ear spans from 16—20 Hz on the low end to about 20,000 Hz (or 20 kHz) on the 
high end. 
 
Sound Pressure Levels and Decibels 
 
The amplitude of a sound determines its loudness.  Loudness of sound increases and decreases with 
increasing and decreasing amplitude.  Sound pressure amplitude is measured in units of micro-
Newton per square meter (N/rn2), also called micro-Pascal (µPa).  One µPa is approximately one-
hundred billionth (0.00000000001) of normal atmospheric pressure.  The pressure of a very loud 
sound may be 200 million µPa, or 10 million times the pressure of the weakest audible sound (20 
µPa).  Because expressing sound levels in terms of µPa would be very cumbersome, sound pressure 
level in logarithmic units is used instead to describe the ratio of actual sound pressures to a reference 
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pressure squared.  These units are called Bels, named after Alexander Graham Bell. To provide a 
finer resolution, a Bel is subdivided into 10 decibels, abbreviated dB. 
 
A-Weighted Decibels 
 
Sound pressure level alone is not a reliable indicator of loudness.  The frequency, or pitch, of a 
sound also has a substantial effect on how humans will respond.  Although the intensity (energy per 
unit area) of the sound is a purely physical quantity, the loudness or human response is determined 
by the characteristics of the human ear. 
 
Human hearing is limited not only in the range of audible frequencies but also in the way it 
perceives the sound in that range.  In general, the healthy human ear is most sensitive to sounds 
between 1,000 Hz and 5,000 Hz, and it perceives a sound within that range as more intense than a 
sound of higher or lower frequency with the same magnitude.  To approximate the frequency 
response of the human ear, a series of sound level adjustments is usually applied to the sound 
measured by a sound level meter.  The adjustments (referred to as a weighting network) are 
frequency-dependent. 
 
The A-scale weighting network approximates the frequency response of the average young ear when 
listening to most ordinary sounds.  When people make judgments of the relative loudness or 
annoyance of a sound, their judgments correlate well with the A-scale sound levels of those sounds.  
Other weighting networks have been devised to address high noise levels or other special situations 
(e.g., B-scale, C-scale, D-scale), but these scales are rarely, if ever, used in conjunction with 
highway traffic noise.  Noise levels for traffic noise reports are typically reported in terms of A-
weighted decibels (dBA).  All sound levels discussed in this report are A-weighted.  Examples of 
typical noise levels for common indoor and outdoor activities are depicted in Table 1.  The basic 
terminology and concepts of noise are described below, with technical terms defined in Attachment 
1. 
 
Addition of Decibels 
 
Because decibels are logarithmic units, sound pressure levels cannot be added or subtracted by 
ordinary arithmetic means.  For example, if one automobile produces a sound level of 70 dBA when 
it passes an observer, two cars passing simultaneously would not produce 140 dBA; they would, in 
fact, combine to produce 73 dBA.  When two sounds of equal sound level are combined, they will 
produce a combined sound level 3 dBA greater than the original individual sound level.  In other 
words, sound energy must be doubled to produce a three dBA increase.  If two sound levels differ by 
10 dBA or more, the combined sound level is equal to the higher sound level; in other words, the 
lower sound level does not increase the higher sound level.  
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 TABLE 1  
 Typical Sound Levels in the Environment and Industry 
 
 
Common Outdoor Activities 

 
Noise Level 

(dBA) 
Common Indoor Activities 

 
 

 
110 Rock Band  

 
Jet Fly-over at 300 m (1000 ft) 

 
 

100 
 

 
Gas Lawn Mower at 1 m (3 ft) 

 
 

90 
 

 
Diesel Truck at 15 m (50 ft), at 80 
km/hr (50 mph) 
 

 
 

80 
Food Blender at 1 m (3 ft) 
Garbage Disposal at 1 m (3 ft) 

 
Noisy Urban Area, Daytime 
Gas Lawn Mower at 30 m (100 ft) 

 
 

70 
 
Vacuum Cleaner at 3 m (10 ft) 

 
Commercial Area 
Heavy Traffic at 90 m (300 ft) 

 
 

60 
Normal Speech at 1 m (3 ft) 

 
 
Quite Urban Daytime 

 
 

50 
Large Business Office 
Dishwasher Next Room 

 
 
Quite Urban Nighttime 

 
 

40 
 
Theater, Large Conference Room (Background) 

 
Quite Suburban Nighttime  

 
 

30 
 
Library 

 
Quite Rural Nighttime  

 
 

20 
Bedroom at Night, Concert Hall (Background) 

 
 

 
 

10 
Broadcast/Recording Studio 

 
Lowest Threshold of Human 
Hearing 

 
0 Lowest Threshold of Human Hearing 

 
Source: Caltrans 1998 
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Human Response to Changes in Noise Levels 
 
Under controlled conditions in an acoustics laboratory, the trained, healthy human ear is able to 
discern changes in sound levels of one dBA when exposed to steady, single-frequency signals in the 
mid-frequency range.  Outside such controlled conditions, the trained ear can detect changes of two 
dBA in normal environmental noise.  It is widely accepted that the average healthy ear, however, can 
barely perceive noise level changes of three dBA.  A change of five dBA is readily perceptible, and 
a change of 10 dBA is perceived as twice or half as loud.  As discussed above, a doubling of sound 
energy results in a three dBA increase in sound, which means that a doubling of sound energy (e.g., 
doubling the volume of traffic on a highway) would result in a barely perceptible change in sound 
level. 
 
Noise Descriptors 
 
Additional units of measure have also been developed to evaluate the long-term characteristics of 
sound.  The equivalent sound level (Leq), is also referred to as the time-average sound level.  It is the 
equivalent steady state sound level which in a stated period of time would contain the same 
acoustical energy as the time-varying sound level during the same time period.  The one-hour A-
weighted equivalent sound level, Leq(h), is the energy average of the A-weighted sound levels 
occurring during a one-hour period and is the basis for noise abatement criteria (NAC) used by 
Caltrans and FHWA. 
 
People are generally more sensitive and annoyed by noise occurring during the evening and 
nighttime hours.  Thus, another noise descriptor used in community noise assessments termed the 
Community Noise Equivalent Level (CNEL) was introduced.  The CNEL scale represents a time-
weighted 24-hour average noise level based on the A-weighted sound level.  CNEL accounts for the 
increased noise sensitivity during the evening (7:00 p.m. to 10:00 p.m.) and nighttime hours (10:00 
p.m. to 7:00 a.m.) by adding five and ten decibels, respectively, to the average sound levels 
occurring during these hours.  
 
Sound Propagation 
 
Sound propagation (i.e., the passage of sound from a noise source to a receiver) is influenced by 
several factors.  These factors include geometric spreading, ground absorption and atmospheric 
effects, as well as shielding by natural and/or manmade features, as described below. 
 
Geometric spreading   Sound from a small, localized source (i.e., a point source) radiates uniformly 
outward as it travels away from the source in a spherical pattern.  The sound level attenuates (or 
drops off) at a rate of six dBA for each doubling of distance.  Highway noise is not a single, 
stationary point source of sound.  The movement of the vehicles on a highway makes the source of 
the sound appear to emanate from a line (i.e., a line source) rather than a point.  This line source 
results in cylindrical spreading rather than the spherical spreading that results from a point source.  
The change in sound level from a line source is three dBA per doubling of distance. 
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Ground absorption   Most often the noise path between the highway and the observer is very close 
to the ground.  Noise attenuation from ground absorption and reflective wave canceling adds to the 
attenuation associated with geometric spreading.  Traditionally, the excess attenuation has also been 
expressed in terms of attenuation per doubling of distance.  This approximation is done for 
simplification only; for distances of less than 60 meters (200 feet) prediction results based on this 
scheme are sufficiently accurate.  For acoustically hard sites (i.e., those sites with a reflective 
surface, such as a parking lot or a smooth body of water, between the source and the receiver), no 
excess ground attenuation is assumed.  For acoustically absorptive or soft sites (i.e., those sites with 
an absorptive ground surface, such as soft dirt, grass, or scattered bushes and trees, between the 
source and the receiver), an excess ground attenuation value of 1.5 dBA per doubling of distance is 
normally assumed.  When added to the geometric spreading, the excess ground attenuation results in 
an overall drop-off rate of 4.5 dBA per doubling of distance for a line source. 
 
Atmospheric effects   Research by Caltrans and others has shown that atmospheric conditions can 
have a significant effect on noise levels.  The most significant meteorological parameters are wind 
speed and direction, and temperature gradients.  Humidity and air turbulence also can have 
significant effects.  Receptors located downwind from a source can be exposed to increased noise 
levels relative to calm conditions, whereas locations upwind can have lower noise levels.  Increased 
sound levels can also occur as a result of temperature inversion conditions (i.e., increasing 
temperature with elevation). 
 
Shielding by natural or human-made features  A large object or barrier in the path between a noise 
source and a receiver can substantially attenuate noise levels at the receiver.  The amount of 
attenuation provided by this shielding depends on the size of the object and the frequency content of 
the noise source.  Natural terrain features (e.g., hills and dense woods) and human-made features 
(e.g., buildings and walls) can substantially reduce noise levels.  Walls are often constructed 
between a source and a receiver specifically to reduce noise.  A barrier that breaks the line of sight 
between a source and a receiver will typically result in at least five dB of noise reduction.  A taller 
barrier may provide as much as 20 dB of noise reduction. 
 
4.0  NOISE CRITERIA 
 
The California Environmental Quality Act (CEQA) and the National Environmental Policy Act 
(NEPA) provide guidelines for determining adverse environmental effects associated with various 
types of projects.  The proposed project is located within the City of San Diego (City).  The City 
anticipates using federal funds to aid in project construction.  Therefore, FHWA/Department noise 
criteria are applicable in addition to the City’s noise criteria.  This report complies with the standards 
established in the Code of Federal Regulations (23 CFR 772) Procedures for Abatement of Highway 
Traffic Noise and Construction Noise, as well as noise criteria and policies established in the City of 
San Diego Progress Guide and General Plan (City of San Diego 1989) and Acoustical Report 
Guidelines (City of San Diego 2003).  These standards establish procedures for noise studies 
regarding traffic noise prediction, noise analyses and noise abatement criteria. 
 
Noise levels in this report are evaluated in terms of the noise peak hour average sound level. The 
hourly average sound level [Leq (h)] is the noise descriptor typically used by the FHWA and 
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Department when evaluating traffic noise as described in Section 3.  The City evaluates noise levels 
in terms of the CNEL.  Therefore, noise levels are also evaluated in terms of the CNEL.   
 
4.1 FHWA/STATE NOISE CRITERIA 
 
The FHWA follows the noise abatement procedures established in the Code of Federal Regulations 
(23 CFR 772).  The Department also follows the noise abatement procedures, as well as policies 
contained in the Caltrans Highway Design Manual Chapter 1100, Traffic Noise Analysis Protocol 
(Caltrans 1998), and Street and Highway Code Section 216.  Also, this noise report follows 
methodologies and procedures contained in the Technical Noise Supplement (TeNS) manual 
(Caltrans 1998). 
 
Federal and state regulations, standards, and policies relating to traffic noise are discussed in detail 
in the Traffic Noise Analysis Protocol.  Transportation projects affected by the Traffic Noise 
Analysis Protocol are referred to as Type 1 projects.  A Type 1 project is defined in 23 CFR 772 as a 
proposed federal or federal-aid highway project for the construction of a highway on a new location 
or the physical alteration of an existing highway that significantly changes either the horizontal or 
vertical alignment or increases the number of through traffic lanes. FHWA has clarified its 
interpretation of Type 1 projects by stating that a Type 1 project is any project that has the potential 
to increase noise levels at adjacent receptors.  This includes projects to add interchange, ramp, 
auxiliary, or truck-climbing lanes to an existing highway.  A project to widen an existing ramp by a 
full lane width is also considered to be a Type 1 project.  The Department extends this definition to 
include state-funded highway projects.  The proposed project build alternatives evaluated in this 
report are considered to be Type 1 because they involve federal funding and would increase the 
number of through traffic lanes. 
 
The following is a brief discussion of applicable federal and state regulations, standards, and 
policies. 
 
National Environmental Policy Act 
 
NEPA is a federal law that establishes environmental policy for the nation, provides an 
interdisciplinary framework for federal agencies to prevent environmental damage, and contains 
action-forcing procedures to ensure that federal agency decision-makers take environmental factors 
into account.  Under NEPA, impacts and measures to mitigate adverse impacts must be identified, 
including the identification of impacts for which no mitigation or only partial mitigation is available. 
 The FHWA regulations discussed below constitute the federal noise standard.  Projects complying 
with this standard are also in compliance with the requirements stemming from NEPA. 
 
FHWA Regulations 
 
Title 23, Part 772 of the Code of Federal Regulations (23 CFR 772) provides procedures for 
conducting highway-project noise studies and implementing noise abatement measures to help 
protect the public health and welfare, supply noise abatement criteria (NAC), and establish 
requirements for information to be given to local officials for use in planning and designing 
highways.  Under this regulation, noise abatement must be considered for a Type 1 project if the 
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project is predicted to result in a traffic noise impact. A traffic noise impact is considered to occur 
when the project results in a substantial noise increase or when the predicted noise levels approach 
or exceed NAC specified in the regulation.  Title 23, Part 772 of the Code of Federal Regulations 
does not specifically define what constitutes a substantial increase or the term approach; rather, it 
leaves interpretation of these terms to the states. 
 
Before adoption of a final environmental impact statement or finding of no significant impact, the 
Department shall identify noise abatement measures that are feasible and reasonable as well as noise 
impacts for which no apparent solution is available.  Noise abatement measures which are feasible 
and reasonable are then incorporated into the project’s plans and specifications to reduce or 
eliminate the noise impact on existing activities, developed lands, or undeveloped lands for which 
development is planned, designed and programmed. 
 
FHWA Noise Abatement Criteria categorize different activities and land uses for the purposes of 
assessing noise impacts, as shown in Table 2.  These criteria are based on the peak hour (noisiest) 
Leq that regularly occurs during a 24-hour period.  The peak hour Leq (defined in this study as the 
traffic characteristics which yield the worst hourly traffic noise impact on a regular basis) varies at 
representative receivers adjacent to the project alignment.  This peak hour condition generally 
corresponds to the highest traffic volume which the road can sustain at LOS C.  When traffic 
volumes exceed LOS C traffic speeds decrease, typically lowering the noise and more than 
compensating for an increased volume of traffic.  The federal noise abatement criteria for outdoor 
noise exposure are typically applied where frequent human use occurs at facilities such as swimming 
pools and common use areas at multi-family residences, and the backyards of single-family homes. 
 
 TABLE 2 
 FHWA Noise Abatement Criteria 
  
 
 Activity 
 Category 

 
 Hourly 
  A-Weighted 
  Sound Level 
 dBA, Leq(h) 

 
 
 Description of Activity Category 

 
A 

 
57 

(Exterior) 

 
Lands on which serenity and quiet are of extraordinary significance and serve an 
important public need and where the preservation of those qualities is essential if 
the area is to continue to serve its intended purpose. 

 
B 

 
67 

(Exterior) 

 
Picnic areas, recreation areas, playgrounds, active sports areas, parks, 
residences, motels, hotels, schools, churches, libraries and hospitals. 

 
C 

 
72 

(Exterior) 

 
Developed lands, properties, or activities not included in Categories A or B 
above. 

 
D 

 
– – 

 
Undeveloped lands. 

 
E 

 
52 

(Interior) 

 
Residences, motels, hotels, public meeting rooms, schools, churches, libraries, 
hospitals and auditoriums. 

 
The FHWA considers that a traffic noise impact occurs when the predicted traffic noise levels 
approach or exceed the Noise Abatement Criteria.  The FHWA specifies that the Noise Abatement 
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Criteria (i.e., 67 dBA for Category B), when approached or exceeded, requires the consideration of 
traffic noise abatement measures.  The FHWA also indicates that local state highway agencies 
should use a definition of “approach” that is at least one dBA less than the Noise Abatement 
Criteria.  The Department also defines approach as one dBA lower than the Noise Abatement 
Criteria (i.e., 66 dBA for Category B).  Federal criteria also identify a traffic noise impact if there is 
a substantial noise increase.  A noise increase is substantial when the predicted noise level exceeds 
the existing noisiest hourly average level by 12 dBA.  
 
California Environmental Quality Act 
 
CEQA is the foundation of environmental law and policy in California.  The main objectives of 
CEQA are to disclose to decision-makers and the public the significant environmental effects of 
proposed activities and to identify ways to avoid or reduce those effects by requiring implementation 
of feasible alternatives or mitigation measures.  Under CEQA, a substantial noise increase may 
result in a significant adverse environmental effect; if so, the noise increase must be mitigated or 
identified as a noise impact for which it is likely that only partial (or no) mitigation measures are 
available.  Specific economic, social, environmental, legal, and technological conditions may make 
noise mitigation measures infeasible. 
 
California Streets and Highways Code, Section 216 
 
Section 216 of the California Streets and Highways Code relates to the noise level produced by the 
traffic on, or by the construction of, a state freeway measured in the classrooms, libraries, 
multipurpose rooms, and spaces used for pupil personnel services of a public or private elementary 
or secondary school.  The code states that if the interior noise level produced by freeway traffic or 
the construction of a freeway exceeds 52 dBA Leq, the department shall undertake a noise abatement 
program in any such classroom, library, multipurpose room, or space used for pupil personnel 
services to reduce the freeway traffic noise level therein to 52 dBA Leq or less by measures 
including, but not limited to, installing acoustical materials, eliminating windows, installing air 
conditioning, or constructing sound baffle structures. 
 
4.2  CITY OF SAN DIEGO NOISE CRITERIA 
  
The City of San Diego has established exterior noise guidelines in the Transportation Element of the 
City's adopted General Plan (City of San Diego 1989).  These guidelines identify compatible exterior 
noise levels for various land use types.  Exterior noise levels shall not exceed a CNEL of 65 dB for 
residential, hotel and school land uses.  Exterior usable areas do not include residential front yards or 
balconies, unless the areas such as balconies are part of required usable open space calculation for 
multi-family units.  Exterior noise levels for office uses should not exceed 70 dB CNEL and retail 
uses should not exceed a CNEL of 75 dB.  The City’s land use compatibility chart for various land 
uses and noise levels is depicted in Table 3.  Also, it should be noted that California Building Code 
(Part 2, Title 24, CCR) interior noise criteria are not applicable to existing developments.   
 
If the ambient noise level is currently at or exceeds the significance thresholds for traffic noise 
described above and noise levels would result in a less than three dB increase, then the impact is not 
considered significant (City of San Diego 2004). 
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Construction noise is governed by the City’s Municipal Code (City of San Diego 2000).  This 
ordinance restricts the allowable hours of construction activities to 7:00 a.m. through 7:00 p.m., 
Monday through Saturday excluding legal holidays.  Further, the noise levels associated with 
construction activities at residential properties are not to exceed an average sound level of 75 dBA 
during the 12-hour period from 7:00 a..m. to 7:00 p.m.  In order to deviate from these criteria, a 
permit from the Noise Abatement and Control Administrator would be required. 
 
 TABLE 3 
 
 City of San Diego Noise Land Use Compatibility Chart 
 
 
 Land Use   Annual Community Noise Equivalent Level   

                                 (dBA) 

50 55 60 65 
 
70 75 

 
Outdoor amphitheaters     

 
   

Schools, libraries     
 
   

Nature preserves, wildlife preserves     
 
   

Residential single-family, multi-family, mobile 
homes, transient housing   

    
 
  

 
Retirement homes, intermediate care facilities, 
convalescent homes 

    
 
  

 
Hospitals      

 
   

Parks, playgrounds     
 
   

Office buildings, business and professional     
 
   

Auditoriums, concert halls, indoor arenas, 
churches 

     
 
  

 
Riding stables, water recreation facilities     

 
   

Outdoor spectator sports, golf courses     
 
   

livestock farming, animal breeding     
 
   

Commercial-retail, shopping centers, 
restaurants, movie theaters 

    
 
  

 
Commercial-wholesale, industrial 
manufacturing, utilities 

     
 
  

 
Agriculture (except livestock), extractive 
industry, farming 

     
 
  

 
Cemeteries      

 
  

Source: City of San Diego Progress Guide and General Plan (Transportation Element), 1989 
 



 

 
 

  
January 2010          Page 13 

 
5.0  METHODOLOGIES AND INSTRUMENTATION 
 
To assist in determining existing noise levels and potential noise impacts, a noise monitoring survey 
was conducted along the project site.  Long-term (i.e., 24-hour) noise measurements were conducted 
at two sites that had unobstructed views of the highway (i.e., no intervening walls, buildings, 
vegetation etc.).  The purpose of these noise measurements is to determine the typical peak noisiest 
hour Leq associated with traffic along SR 163 and the corresponding relationship between the 
noisiest hour and CNEL.  Short-term noise measurement sites were selected to represent frequent 
use areas, acoustical equivalence areas, or to calibrate the noise model; i.e., the sites were clear of 
major obstructions between the source and receiver as well as reflecting building/wall surfaces.  
Land uses in the area consist of single family residences, multi-family residences, one elementary 
school, commercial uses and a church.  Noise receptor sites generally consisted of the backyards of 
the single family homes, either the facades or outdoor patio areas of commercial buildings, and the 
common area or frequent outdoor use areas of multi-family developments. 
 
Noise measurements were conducted using a Larson-Davis Laboratories Model 700 (S.N. 2132) 
integrating sound level meter equipped with a Type 2551 1.25-centimeter (0.5-inch) pre-polarized 
condenser microphone with pre-amplifier.  When equipped with this microphone, the sound level 
meter meets the current American National Standards Institute Standard for a Type 1 sound level 
meter.  Also, a Larson-Davis Model 700 (S. N. 700-20) with a 1/4-inch microphone was used.  This 
sound level meter is a Type 2 sound level meter.  The sound level meters were calibrated before and 
after each measurement and the measurements were conducted with the microphones positioned 
1.52 meters (5 feet) above the ground.  The noise monitoring survey and selection of receiver sites 
are discussed in more detail in the existing conditions section (Section 6.0).  Also, Attachment 2 
includes additional background and supporting data. 
 
The results of the noise monitoring survey were used as input for the Caltrans’ SOUND32 noise 
prediction model.  The model was used to determine existing and future noise levels.  The 
SOUND32 program is based on the FHWA’s Stamina 2.0 traffic noise prediction model.  The 
SOUND32 noise model accepts as input the number and types of vehicles on the roadway, vehicle 
speeds, and physical characteristics of the road and topography; as well as receiver and noise barrier 
heights and locations.  The CALVENO vehicle noise emission levels were used in the noise model.  
To verify the input used in the noise model, the same traffic volume and vehicle composition ratios 
counted during the noise measurements were used with a vehicle speed of 105 kilometers per hour 
(65 miles per hour) along SR 163 and 80 kilometers per hour (50 miles per hour) along Friars Road. 
 These speeds correlated well with the results of the noise measurement and were used in the noise 
modeling for the existing conditions.  The modeled values were generally within one to two dBA of 
the measured noise levels.  However, at several sites the measured noise levels were several dBA 
less than the modeled noise levels.  The difference most likely results from excess attenuation 
provided by shielding of walls or intervening topography. 
 
The noise model was used to determine the peak noisiest hour Leq using existing peak hour traffic 
volumes provided by the project traffic engineer (LLG 2004). The truck percentage used for vehicles 
along SR 163 in the noise model for the peak (noisiest) hour average sound level was 2.4 percent 
medium trucks and 1.3 percent heavy trucks.  This mix is based on the traffic mix information for 
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this segment of SR 163 (Caltrans 2004).  The future truck mix is assumed to remain the same.  The 
existing peak hour traffic volume ranges up to 14,600 vph along SR 163 (LLG 2004).  Year 2030 
peak hour volume is projected to range up to 19,600 vph along SR 163.  Current traffic volumes 
range from approximately 147,000 to 165,000 average daily traffic (ADT) along SR 163.  Future 
traffic volumes are projected to range from approximately 206,000 to 221,000 ADT along SR 163 
by the year 2030. 
 
6.0  EXISTING CONDITIONS 
 
6.1  ADJACENT LAND USES 

 
Existing land uses adjacent to the project are characterized by urban development including 
commercial, office and industrial structures, as well as multi-family residential land uses, and single-
family residential land use.  Fletcher Elementary school is located along the east side of SR 163 and 
is situated at the top of slope above the freeway.  Fashion Valley Shopping Center, a primary 
commercial use in the valley, is located in the southwestern quadrant of the SR 163 and Friars Road 
interchange.  Hazard Center is located to the east of the same interchange.   The terrain varies from 
level to land sloping both above and below the road.  The primary noise source in the area is traffic 
along SR 163 and Friars Road.  Background noise sources include various roads such as Ulric Street, 
Frazee Road and Genesee Avenue as well as local roads in the area.  The noise effects from these 
other background noise sources are generally slight and are localized to the immediate areas adjacent 
to these roads.  Background noise levels generally range from approximately 45 to 50 dBA within 
residential areas located approximately 402 meters (0.25 mile) from the project roadways. 
 
There are four general areas that have existing sound walls adjacent to residences.  These areas are 
located on the west side of SR 163 along Hanford Drive, near the southwest and southeast quadrants 
of SR 163 and Genesee Avenue, and at the northwest quadrant of SR 163 and Genesee Avenue.  
Several areas also have existing berms.  Many of the homes adjacent to the project site have wooden 
fences along the backyards. 
 
6.2  NOISE MONITORING SURVEY 
 
Existing land uses adjacent to the project are characterized by urban development including 
commercial, office and industrial structures, as well as approximately 160 single family residences, 
two hotels and 32 multi-family residences, an elementary school and church.  To quantify the noise 
environment within the SR 163 corridor, noise measurements were made at various locations 
identified in coordination with City and Caltrans staff in July 2003 and shown in Figures 3A to 3D.  
Noise levels were measured continuously for a one-day period at two locations (Sites A and B).  
Also, noise measurements were conducted for short time periods (10 to 20 minutes) at 14 additional 
locations.  Two background noise measurements were also conducted outside the SR 163 corridor. 



Noise Measurement and Receptor Locations Figure 3A
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Noise Measurement and Receptor Locations Figure 3B
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Noise Measurement and Receptor Locations Figure 3C
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Noise Measurement and Receptor Locations Figure 3D
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Sites A and B were selected to provide an unobstructed view of the highway (i.e., no intervening 
walls, buildings, vegetation etc.).  The purpose of these noise measurements is to determine the 
typical peak noisiest hour Leq associated with traffic along SR 163 and the corresponding 
relationship between the noisiest hour and CNEL.  Site A was monitored from 11:00 a.m. on April 
27, 2004, to 2:00 p.m. on April 28, 2004.  The hourly Leq measured at Sites A and B are depicted in 
Tables 4 and 5, respectively.  The noisiest hour Leq was 80 dBA at Site A and 78 dBA at Site B.  
Based on the long-term noise measurement, the resulting CNEL is equivalent to the noisiest hour  
Leq plus two dBA. 
 
Each of the short-term noise measurement locations was selected to represent frequent human use 
areas, acoustical equivalence areas, or to calibrate the noise model; i.e., the sites were clear of major 
obstructions between the source and receiver as well as reflecting building/wall surfaces.  The 
measured noise levels varied from 62 dBA to 80 dBA Leq at the short-term noise measurement sites 
adjacent to SR 163.  The results of the noise level measurements and corresponding traffic counts 
are depicted in Table 6.  Counts were made of traffic along SR 163, Friars Road and ramps where 
they are significant noise sources at the adjacent receiver site.  When adjusted to the worst hourly 
noise level, the noise level typically ranges from approximately 63 to 80 dBA Leq at the receivers.  
The existing (noisiest) one-hour average sound levels for various receiver locations are depicted in 
Table 7.  The table shows both the modeled noise level and the measured noise level after 
adjustment to the worst-hour traffic characteristics. 
 
As indicated in Table 7, receiver Sites 2, 38, and 39 have measured and calculated differences 
ranging from six to seven dBA.  At each of these sites, noise measurements were taken on at least 
two different days, with the similar results.  These differences were attributed to several factors 
including increasing complexity such as shielding from various obstacles (i.e., walls, buildings, 
topography), variable ground types (i.e., hard and soft) rather than homogenous conditions assumed 
by the model, as well as exceeding the normal accuracy prediction distance limits for the noise 
model at Sites 38 and 39 which are approximately 305 meters (1,000 feet) or more feet from SR 163. 
 In all these situations the noise model cannot calculate traffic noise as accurately as in areas closer 
to the noise source or with fewer intervening structures and homogeneous ground conditions.  Thus, 
K-constant adjustments (the difference between measured and calculated noise levels) were used for 
Sites 2, 38, and 39.  The K-constant is applied due to the inability of the model to adequately 
account for existing obstacles or other site features that provide excess noise attenuation. 
 
Several of the residences have existing sound walls located between the homes and SR 163.  These 
residences are located along the north side of Fulton Street (Site 3), west side of Teal Place (Sites 42 
and 43) and on the west side of Hanford Drive (Sites 17-22).  In addition, an approximately 270 
meter (886 feet) long earthen berm provides noise attenuation for approximately 12 residences along 
a portion of Judson Street (Sites 12-15).  Several homes adjacent to the project site also have 
wooden fences along the backyards. 
 
Background noise measurements also were conducted (Sites BG1 and BG2 in Table 6).  The noise 
level was approximately 50 dBA  Leq along Mission Valley Road and 45 dBA Leq along Crandall 
Drive. 



 

 
 

  
January 2010          Page 20 

 TABLE 4 
 

 Existing Measured Hourly Average Noise Levels 
 (Site A Approximately 59.5 meters [195 Feet] from the Centerline of SR 163) 
 
 
 Day 

 
 Start Time  Leq 

 
4/27/04 

 
11:00 A.M. 79 dB 

 
 

 
12:00 Noon 79 dB 

 
 

 
1:00 P.M. 80 dB 

 
 

 
2:00 P.M. 80 dB 

 
 

 
3:00 P.M. 80 dB 

 
 

 
4:00 P.M. 80 dB 

 
 

 
5:00 P.M. 79 dB 

 
 

 
6:00 P.M. 79 dB 

 
 

 
7:00 P.M. 78 dB 

 
 

 
8:00 P.M. 77 dB 

 
 

 
9:00 P.M. 77 dB 

 
 

 
10:00 P.M. 76 dB 

 
 

 
11:00 P.M. 72 dB 

 
4/28/04 

 
12:00 Midnight 70 dB 

 
 

 
1:00 A.M. 68 dB 

 
 

 
2:00 A.M. 67 dB 

 
 

 
3:00 A.M. 67 dB 

 
 

 
4:00 A.M. 70 dB 

 
 

 
5:00 A.M. 75 dB 

 
 

 
6:00 A.M. 79 dB 

 
 

 
7:00 A.M. 80 dB 

 
 

 
8:00 A.M. 79 dB 

 
 

 
9:00 A.M. 78 dB 

 
 

 
10:00 A.M. 78 dB 

 
 

 
11:00 A.M. 78 dB 

 
 

 
12:00 Noon 78 dB 

 
 

 
1:00 P.M. 79 dB 

 
 

 
CNEL 82 dB 
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 TABLE 5 
 
 Existing Measured Hourly Average Noise Levels 
 (Site B Approximately 59.5 meters [195 Feet] from the Centerline of SR 163) 
 
 
 Day 

 
 Start Time  Leq 

 
4/27/04 

 
12:00 Noon 75 dB 

 
 

 
1:00 P.M. 76 dB 

 
 

 
2:00 P.M. 76 dB 

 
 

 
3:00 P.M. 76 dB 

 
 

 
4:00 P.M. 77 dB 

 
 

 
5:00 P.M. 76 dB 

 
 

 
6:00 P.M. 77 dB 

 
 

 
7:00 P.M. 76 dB 

 
 

 
8:00 P.M. 74 dB 

 
 

 
9:00 P.M. 74 dB 

 
 

 
10:00 P.M. 72 dB 

 
 

 
11:00 P.M. 70 dB 

 
4/28/04 

 
12:00 Midnight 67 dB 

 
 

 
1:00 A.M. 66 dB 

 
 

 
2:00 A.M. 64 dB 

 
 

 
3:00 A.M. 65 dB 

 
 

 
4:00 A.M. 70 dB 

 
 

 
5:00 A.M. 75 dB 

 
 

 
6:00 A.M. 77 dB 

 
 

 
7:00 A.M. 78 dB 

 
 

 
8:00 A.M. 77 dB 

 
 

 
9:00 A.M. 77 dB 

 
 

 
10:00 A.M. 76 dB 

 
 

 
11:00 A.M. 76 dB 

 
 

 
12:00 Noon 77 dB 

 
 

 
1:00 P.M. 77 dB 

 
 

 
2:00 P.M. 76 dB 

 
 

 
CNEL 80 dB 
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 TABLE 6 
 
 Measured Average Noise Level and Concurrent Traffic Volumes 
 
 
 Site 

 
Description  Date/Time Leq

1 

(dBA) 
 Cars 

 
 MT2  HT3 

 
 2 

 
2573 N. Judson, Backyard 
 

3/9/05 
7:00 to 7:10 AM 

69 998/1371 
 
23/20 8/16 

 
 8 

 
2219 Judson St., Patio equivalent 4/28/04 

1:25 to 1:35 PM 
80 1268/870 

 
21/17 12/12 

 
18 

 
1924 Hanford Dr., Front yard 4/28/04 

1:55 to 2:05 PM 
71 1132/885 

 
20/22 15/7 

 
26 

 
1903 Cardigan Way, Backyard 
 

8/18/04 
10:55 to 11:05 AM 

73 884/1127 
 
15/18 14/14 

 
 38 

 
7163 Cm Degrazia, Common area 3/9/05 

 7:45 -7:55 AM 
63 863/1162 

 
18/29 10/17 

 
 39 

 
7067 Cm Degrazia, Near patio 3/9/05 

 7:45 - 7:55 AM 
62 863/1162 

 
18/29 10/17 

 
41 

 
123 Cm del la Reina, Near office 
building 

5/12/04 
12:55 to 1:05 PM 

77 500/1110 
 
7/18 6/14 

 
 43 

 
2650 Teal Pl., Edge of backyard 4/28/04 

 10:05 - 10:15 AM 
67 1025/785 

 
17/19 17/12 

 
46 

 
Fletcher Elementary School, Edge of 
slope 

4/28/04 
2:40 to 2:50 PM 

78 1415/917 
 
16/18 19/3 

 
 54 

 
7444 Mission Valley Rd., 
Homestead Suites Hotel, 
near west end unit 

4/28/04 
12:35 to 12:45 PM 

62 1157/901 
 
22/20 13/11 

 
 58 

 
Friars Rd., Near right-of-way 4/27/04 

1:30 to 1:50 PM 
69 1081 

 
6 24 

 
BG1 

 
Mission Valley Road 8/18/04 

10:00 to 10:15 AM 
50 - 

 
- - 

 
BG2 

 
Crandall Drive 8/18/04 

12:30 to 12:45 PM 
 45  - 

 
- - 

 
Notes: 1Equivalent continuous A-weighted sound pressure level 

2Medium trucks 
3Heavy trucks 
Lane direction (i.e., northbound or eastbound)/Lane direction (i.e., southbound or westbound) 
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TABLE 7 

Existing Noise Levels 
 

 
Site 

 
 Location 

 
Land Use 

 
Number of Units 

Represented 

 
Activity Category 
and NAC Leq(h) 

Existing Worst Hour Noise Level, 
Leq(h), dBA 

Measured Calculated  
A 

 
Whinchat St., near right-of-way U - 

 
D (--) 80 79  

B 
 

Hanford Dr., near right-of-way U - 
 

D (--) 78 79  
1 

 
2585 Judson St., Patio Ch -- 

 
B (67)  77  

2 
 

2573 Judson St., Backyard SF 4 
 

B (67) 69 76  
3 

 
7580 Fulton St., Patio MF 12 

 
B (67)  66  

4 
 

7547 Fulton St., Backyard SF 1 
 

B (67)  75  
5 

 
7552 Judson Ct., Backyard SF 2 

 
B (67)  73  

6 
 

7541 Judson Ct., Backyard SF 2 
 

B (67)  71  
7 

 
2219 Judson St., Seating area MF outdoor use 

 
B (67) 74 75  

8 
 

2219 Judson St., near building MF 12 
 

B (67) 80 80  
9 

 
2347 Judson St., Backyard SF 4 

 
B (67)  73  

9b 
 

Judson St., Backyard SF 5 
 

B (67)  71  
10 

 
2263 Judson St., Backyard SF 8 

 
B (67)  76  

11 
 

2223 Judson St., Backyard SF 5 
 

B (67)  75  
12 

 
2129 Judson St., Backyard SF 3 

 
B (67)  65  

13 
 

2113 Judson St., Backyard SF 3 
 

B (67)  63  
14 

 
2073 Judson St., Backyard SF 2 

 
B (67)  64  

15 
 

2045 Judson St., Backyard SF 2 
 

B (67)  66  
16 

 
1975 Hanford Dr., Backyard SF 2 

 
B (67)  75  

17 
 

1949 Hanford Dr., Backyard SF 2 
 

B (67)  75  
18 

 
1924 Hanford Dr., Front yard SF 1 

 
B (67) 71 73  

19 
 

1880 Hanford Dr., Backyard SF 7 
 

B (67)  67  
20 

 
1844 Hanford Dr., Backyard SF 6 

 
B (67)  67 

Notes: All measurements shown reflect worst hour noise levels, i.e., they are adjusted to worst hour traffic characteristics based on Section N–3312 (TeNS). 
SF = single family home; MF = multi-family; H = hotel/motel; C = commercial use; Ch = church; S = school; U= undeveloped land, O = Office  
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TABLE 7 

Existing Noise Levels 
 

 
Site 

 
 Location 

 
Land Use 

 
Number of Units 

Represented 

 
Activity Category 
and NAC Leq(h) 

Existing Worst Hour Noise Level, 
Leq(h), dBA 

Measured Calculated  
21 

 
1772 Hanford Dr., Backyard SF 12 

 
B (67)  66  

22 
 

1704 Hanford Dr., Backyard SF 1 
 

B (67)  74  
23 

 
7228 Tait St., Backyard SF 3 

 
B (67)   62  

23b 
 

Tait St. Backyard SF 2 
 

B (67)  67  
24 

 
7260 Tait St., Backyard SF 4 

 
B (67)  73  

25 
 

7296 Tait St., Backyard SF 4 
 

B (67)  71  
26 

 
1903 Cardigan Way, Backyard SF 5 

 
B (67) 73 74  

27 
 

7255 Courtney Dr., Backyard SF 8 
 

B (67)  72  
28 

 
7225 Courtney Dr., Backyard SF 4 

 
B (67)  62  

28b 
 

Courtney Dr., Backyard SF 3 
 

B (67)  68  
29 

 
7314 Linbrook Ct., Backyard SF 6 

 
B (67)  68  

30 
 

1747 Volta Ct., Backyard SF 6 
 

B (67)  74  
31 

 
1651 Regulus St., Backyard SF 4 

 
B (67)  70  

32 
 

1627 Regulus St., Backyard SF 5 
 

B (67)  68  
33 

 
1561 Regulus St., Backyard SF 7 

 
B (67)  68  

34 
 

Minden Dr., Backyard SF 2 
 

B (67)  71  
35 

 
1312 Minden Dr., Backyard SF 1 

 
B (67)  79  

36 
 

1332 Minden Dr., Backyard SF 2 
 

B (67)  74  
37 

 
1372 Minden Dr., Backyard SF 5 

 
B (67)  73  

38 
 

7163 Cm Degrazia, Common area MF 4 
 

B (67)  63 69  
39 

 
7067 Cm Degrazia, Near patio MF 4 

 
B (67)  62 69  

41 
 

123 Cm del la Reina, Near building O -- 
 

C (72) 77 77  
42 

 
2680 Teal Pl., Backyard SF 2 

 
B (67)  70 

Notes: All measurements shown reflect worst hour noise levels, i.e., they are adjusted to worst hour traffic characteristics based on Section N–3312 (TeNS). 
SF = single family home; MF = multi-family; H = hotel/motel; C = commercial use; Ch = church; S = school; U= undeveloped land, O = Office  
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TABLE 7 

Existing Noise Levels 
 

 
Site 

 
 Location 

 
Land Use 

 
Number of Units 

Represented 

 
Activity Category 
and NAC Leq(h) 

Existing Worst Hour Noise Level, 
Leq(h), dBA 

Measured Calculated  
43 

 
2650 Teal Pl., Edge of backyard SF 2 

 
B (67) 68 70  

44 
 

Fletcher School, Classroom Bldg. S -- 
 

B (67)/E (52)  63  
45 

 
Fletcher School, Playground S -- 

 
B (67)  64  

46 
 

Fletcher School, Edge of slope S -- 
 

D (--) 79 77  
47 

 
2144 Whinchat St., Backyard SF 2 

 
B (67)  72  

48 
 

2128 Whinchat St., Backyard SF 2 
 

B (67)  77  
49 

 
2112 Whinchat St., Backyard SF 2 

 
B (67)  71  

50 
 

2046 Whinchat St., Backyard SF 2 
 

B (67)  74  
51 

 
2030 Whinchat St., Backyard SF 3 

 
B (67)  75  

52 
 

1982 Whinchat St., Backyard SF 3 
 

B (67)  76  
53 

 
7460 Mission Valley Rd., Patio O -- 

 
C (72)  62  

54 
 

7444 Mission Valley Rd., West end unit H 4 
 

B (67)  63 63  
55 

 
7420 Mission Valley Rd., Edge of building O -- 

 
C (72)  74  

56 
 

1450 Frazee Rd., Edge of building O -- 
 

C (72)  70  
57 

 
5624 Friars Rd., Edge of building C -- 

 
C (72)  73  

58 
 

Friars Rd., Near right-of-way C - 
 

D (--) 69 71  
59 

 
7600 Friars Rd., Edge of building C -- 

 
C (72)  74  

60 
 
 7450 Hazard Center Dr., Tennis court H Tennis Cts. 

 
B (67)  70  

63 
 

591 Cm del la Reina, Edge of building O -- 
 

C (72)  77 
Notes: All measurements shown reflect worst hour noise levels, i.e., they are adjusted to worst hour traffic characteristics based on Section N–3312 (TeNS). 

SF = single family home; MF = multi-family; H = hotel/motel; C = commercial use; Ch = church; S = school; U= undeveloped land, O = Office 
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7.0  FUTURE CONDITIONS 
 
The prediction of future noise levels and the significance of potential noise impacts at land uses 
adjacent to the project site were calculated using the SOUND32 noise model.   The noise modeling 
included the future year 2030 traffic information and the physical improvements and grading shown 
on the design plans for the development project alternatives.  Future traffic information was 
previously discussed in Section 5.0. 
 
7.1.1 Noise Impacts based on FHWA/Department Noise Criteria 
 
Alternative 6 
 
The noise modeling calculations indicated that with the implementation of Alternative 6, the future 
peak noisiest hour Leq would generally increase by one to two dBA compared to the existing noise 
level at receivers where the road alignments and grading would remain similar to the existing 
conditions.  The noise level would increase by up to five dBA at several locations where greater 
grading, road alignment or elevation changes occur.  The existing and future peak noisiest hour Leq 
are depicted in Table 8.  Following the table, text is provided that identifies the abutting land use 
types, summarizes project noise levels and assess whether those levels comply with the 
FHWA/Department noise abatement criteria. 
 
As noted in Section 6, the existing noisiest hour Leq ranges from approximately 63 dBA to 80 dBA 
adjacent to SR 163.  The future noisiest hour Leq generally would range from approximately 70 to 80 
dBA at the backyards of residences without existing sound walls or berms located adjacent to SR 
163.  The future noise level would exceed FHWA/Department noise abatement criteria at nearly all 
the residences along SR 163.  Where residences have existing sound walls or berms along the 
backyards facing SR 163 (Sites 12-17 and 42 and 43), the noisiest hour Leq at the backyards would 
range from approximately 66 to 78 dBA.  These noise levels would approach or exceed the noise 
abatement criteria. 
 
There are several areas where the front yards of homes face SR 163 (i.e., Sites 18-21).  The homes 
partly shield the backyard areas from the traffic noise.  The peak noisiest hour Leq would range from 
approximately 68 to 69 dBA at the backyards of these homes.  These noise levels would exceed the 
FHWA/Department noise abatement criteria. 
 
The exterior of the three-story multi-unit residential building on Judson Street (Site 8) is not 
representative of a frequent outdoor use area; therefore, no impact is assessed under NAC Category 
B.  In situations where there are no exterior activities, however, Activity Category E (52 dBA) 
interior criterion is used as the basis for determining noise impacts.  Assuming a standard 20 dB 
exterior-to-interior attenuation, the interior noise level at these units would be approximately 63 
dBA, which would exceed the FHWA/Department noise abatement criteria. 
 
The tennis courts of the Double Tree Hotel are located southeast of the SR 163 and Friars Road 
interchange (Site 60).  The future noisiest hour Leq would be approximately 71 dBA.  This noise 
level would exceed the noise abatement criteria. 



 

 
 

 
Notes: 1 Receptor site is not representative of a frequent outdoor use area. 

N/A Not Applicable 
AE Approach or Exceeds 
75 (52) = Exterior noise level (Interior Noise level) 
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TABLE 8 
Predicted Traffic Noise Impacts 

(Based on FHWA/Department Criteria) 
 

 
Site 

 
Location 

Development 
Predates 

1978 

 
Existing 

Noise Level, 
Leq(h), dBA 

Alternative 6 
Predicted 

Noise Level, 
Leq(h), dBA 

Alternative 13 
Predicted 

Noise Level, 
Leq(h), dBA 

Activity 
Category and 
NAC Leq(h) 

 
Impact Type

 
A 

 
Whinchat St., near 

right-of-way 
N/A 

 
79 80 80 D (--) 

 
None 

 
B 

 
Hanford Dr., near 

right-of-way 
N/A 

 
79 81 81 D (--) 

 
None 

 
1 

 
2585 Judson St., 

Patio 
Yes 

 
77 78 78 B (67) 

 
AE 

 
2 

 
2573 Judson St., 

Backyard 
Yes 

 
69 70 70 B (67) 

 
AE 

 
3 

 
7580 Fulton St., 

Patio 
No 

 
66 68 68 B (67) 

 
AE 

 
4 

 
7547 Fulton St., 

Backyard 
Yes 

 
75 78 78 B (67) 

 
AE 

 
5 

 
7552 Judson Ct., 

Backyard 
Yes 

 
73 76 76 B (67) 

 
AE 

 
6 

 
7541 Judson Ct., 

Backyard 
Yes 

 
71 73 73 B (67) 

 
AE 

 
7 

 
2219 Judson St., 

Seating area 
No 

 
75 77 77 B (67) 

 
AE 

 
8 

 
2219 Judson St., 

Near building 
No 

 
80 83 83 B (67)/E(52) 

 
AE1 

 
9 

 
2347 Judson St., 

Backyard 
Yes 

 
73 75 75 B (67) 

 
AE 

 
9b 

 
Judson St., 
Backyard 

Yes 
 

71 73 73 B (67) 
 

AE 

 
10 

 
2263 Judson St., 

Backyard 
Yes 

 
76 78 78 B (67) 

 
AE 

 
11 

 
2223 Judson St., 

Backyard 
Yes 

 
75 77 77 B (67) 

 
AE 

 
12 

 
2129 Judson St., 

Backyard 
Yes 

 
65 67 67 B (67) 

 
AE 

 
13 

 
2113 Judson St., 

Backyard 
Yes 

 
63 65 65 B (67) 

 
None 

 
14 

 
2073 Judson St., 

Backyard 
Yes 

 
64 66 66 B (67) 

 
AE 

 
15 

 
2045 Judson St., Yes 

 
66 68 68 B (67) 

 
AE 



 

 
 

 
Notes: 1 Receptor site is not representative of a frequent outdoor use area. 

N/A Not Applicable 
AE Approach or Exceeds 
75 (52) = Exterior noise level (Interior Noise level) 
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TABLE 8 
Predicted Traffic Noise Impacts 

(Based on FHWA/Department Criteria) 
 

 
Site 

 
Location 

Development 
Predates 

1978 

 
Existing 

Noise Level, 
Leq(h), dBA 

Alternative 6 
Predicted 

Noise Level, 
Leq(h), dBA 

Alternative 13 
Predicted 

Noise Level, 
Leq(h), dBA 

Activity 
Category and 
NAC Leq(h) 

 
Impact Type

Backyard  
16 

 
1975 Hanford Dr., 

Backyard 
No 

 
75 78 78 B (67) 

 
AE 

 
17 

 
1949 Hanford Dr., 

Backyard 
No 

 
75 78 78 B (67) 

 
AE 

 
18 

 
1924 Hanford Dr., 

Front yard 
No 

 
73 75 75 B (67) 

 
AE 

 
19 

 
1880 Hanford Dr., 

Backyard 
No 

 
67 69 69 B (67) 

 
AE 

 
20 

 
1844 Hanford Dr., 

Backyard 
No 

 
67 69 69 B (67) 

 
AE 

 
21 

 
1772 Hanford Dr., 

Backyard 
No 

 
66 68 68 B (67) 

 
AE 

 
22 

 
1704 Hanford Dr., 

Backyard 
No 

 
74 76 76 B (67) 

 
AE

 
23 

 
7228 Tait St., 

Backyard 
Yes 

 
62 64 64 B (67) 

 
None 

 
23b 

 
Tait St., 

Backyard 
Yes 

 
67 69 69 B (67) 

 
AE 

 
24 

 
7260 Tait St., 

Backyard 
Yes 

 
73 75 75 B (67) 

 
AE 

 
25 

 
7296 Tait St., 

Backyard 
Yes 

 
71 73 73 B (67) 

 
AE 

 
26 

 
1903 Cardigan 
Way, Backyard 

Yes 
 

74 76 76 B (67) 
 

AE 

 
27 

 
7255 Courtney Dr., 

Backyard 
Yes 

 
72 75 75 B (67) 

 
AE 

 
28 

 
7225 Courtney Dr., 

Backyard 
Yes 

 
62 64 64 B (67) 

 
None 

 
28b 

 
Courtney Dr., Yes 

 
68 70 70 B (67) 

 
AE  

29 
 
7314 Linbrook Ct., 

Backyard 
Yes 

 
68 70 70 B (67) 

 
AE 

 
30 

 
1747 Volta Ct., 

Backyard 
Yes 

 
74 76 76 B (67) 

 
AE 

 
31 

 
1651 Regulus St., Yes 

 
70 72 72 B (67) 

 
AE 



 

 
 

 
Notes: 1 Receptor site is not representative of a frequent outdoor use area. 

N/A Not Applicable 
AE Approach or Exceeds 
75 (52) = Exterior noise level (Interior Noise level) 
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TABLE 8 
Predicted Traffic Noise Impacts 

(Based on FHWA/Department Criteria) 
 

 
Site 

 
Location 

Development 
Predates 

1978 

 
Existing 

Noise Level, 
Leq(h), dBA 

Alternative 6 
Predicted 

Noise Level, 
Leq(h), dBA 

Alternative 13 
Predicted 

Noise Level, 
Leq(h), dBA 

Activity 
Category and 
NAC Leq(h) 

 
Impact Type

Backyard  
32 

 
1627 Regulus St., 

Backyard 
Yes 

 
68 70 70/69 B (67) 

 
AE 

 
33 

 
1561 Regulus St., 

Backyard 
Yes 

 
68 70 70 B (67) 

 
AE 

 
34 

 
Minden Dr., 

Backyard 
Yes 

 
71 77 73 B (67) 

 
AE 

 
35 

 
1312 Minden Dr., 

Backyard 
Yes 

 
79 81 81 B (67) 

 
AE 

 
36 

 
1332 Minden Dr., 

Backyard 
Yes 

 
74 77 76 B (67) 

 
AE 

 
37 

 
1372 Minden Dr., 

Backyard 
Yes 

 
73 76 75 B (67) 

 
AE 

 
38 

 
7163 Cm Degrazia, 

Common area 
No 

 
63 65 65 B (67) 

 
None 

 
39 

 
7067 Cm Degrazia, 

Near patio 
No 

 
62 64 64 B (67) 

 
None 

 
41 

 
123 Cm del la 
Reina, Near 

building 

Yes 
 

77 81 81 C (72) 
 

AE 

 
42 

 
2680 Teal Pl., 

Backyard 
Yes 

 
70 72 72 B (67) 

 
AE 

 
43 

 
2650 Teal Pl., 

Edge of backyard 
Yes 

 
70 72 72 B (67) 

 
AE 

 
44 

 
Fletcher School, 
Classroom Bldg. 

 
 

63 65 65 B(67)/E (52) 
 

None 

 
45 

 
Fletcher School, 

Playground 
 

 
64 65 65 B (67) 

 
None 

 
46 

 
Fletcher School, 

Edge of slope 
 

 
77 79 79 D (--) 

 
None 

 
47 

 
2144 Whinchat St., 

Backyard 
Yes 

 
72 74 74 B (67) 

 
AE 

 
48 

 
2128 Whinchat St., 

Backyard 
Yes 

 
77 79 79 B (67) 

 
AE 

 
49 

 
2112 Whinchat St., Yes 

 
71 73 73 B (67) 

 
AE 



 

 
 

 
Notes: 1 Receptor site is not representative of a frequent outdoor use area. 

N/A Not Applicable 
AE Approach or Exceeds 
75 (52) = Exterior noise level (Interior Noise level) 
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TABLE 8 
Predicted Traffic Noise Impacts 

(Based on FHWA/Department Criteria) 
 

 
Site 

 
Location 

Development 
Predates 

1978 

 
Existing 

Noise Level, 
Leq(h), dBA 

Alternative 6 
Predicted 

Noise Level, 
Leq(h), dBA 

Alternative 13 
Predicted 

Noise Level, 
Leq(h), dBA 

Activity 
Category and 
NAC Leq(h) 

 
Impact Type

Backyard  
50 

 
2046 Whinchat St., 

Backyard 
Yes 

 
74 76 76 B (67) 

 
AE 

 
51 

 
2030 Whinchat St., 

Backyard 
Yes 

 
75 77 77 B (67) 

 
AE 

 
52 

 
1982 Whinchat St., 

Backyard 
Yes 

 
76 78 78 B (67) 

 
AE 

 
53 

 
7460 Mission 

Valley Rd., Patio 
 

 
62 64 64 C (72) 

 
None 

 
54 

 
7444 Mission 

Valley Rd., West 
end unit 

No 
 

63 65 65 B (67) 
 

None 

 
55 

 
7420 Mission 

Valley Rd., Edge 
of building 

No 
 

74 76 76 C (72) 
 

AE 

 
56 

 
1450 Frazee Rd., 
Edge of building 

Yes 
 

70 72 72 C (72) 
 

AE 

 
57 

 
5624 Friars Rd., 
Edge of building 

No 
 

73 74 74 C (72) 
 

AE 

 
58 

 
Friars Rd., Near 

right-of-way 
No 

 
71 72 72 D (--) 

 
None 

 
59 

 
7600 Friars Rd., 
Edge of building 

No 
 

74 75 75 C (72) 
 

AE 

 
60 

 
 7450 Hazard 
Center Dr., Tennis 
court 

No 
 

70 71 71 B (67) 
 

AE 

 
63 

 
591 Camino del la 

Reina, Edge of 
building 

 
 

77 79 79 C (72) 
 

AE 
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A church is located along Genesee Avenue (Site 1).  The future peak noisiest hour Leq at the church 
would be approximately 78 dBA.  This noise level would exceed the noise abatement criteria. 
 
The playground (Site 45) at Fletcher Elementary School would be subject to an exterior future peak 
noisiest hour Leq approximately 65 dBA.  This noise level would be below the noise abatement 
criteria.  Section 216 of the Streets and Highways Code also requires Department to abate interior 
noise that intrudes into specified areas of elementary or secondary schools when the levels within 
these areas exceed a one-hour average sound level of 52 dBA.  The classrooms at the school 
adjacent to SR 163 have air conditioning.  This condition allows the classrooms to shut their 
windows, operate the air conditioners and reduce roadway noise in the classrooms.  The future 
noisiest hour Leq at Site 44, the closest classroom to SR 163, would be 65 dBA.  Assuming a 
minimum noise reduction of 20 dBA with closed windows (standard attenuation as specified in the 
USDOT FHWA 1995 Highway Traffic Noise Analysis and Abatement Policy and Guidance), the 
interior future noisiest hour Leq would be approximately 45 dBA at the closest classrooms.  This 
noise level would be below the noise abatement criteria with Section 216 standards and outlined in 
the Traffic Noise Analysis Protocol. 
 
The Homestead Suites hotel is located below an embankment on the east side of SR 163 (Site 54).  
The future noisiest hour Leq would be approximately 65 dB.  This noise level would be below the 
noise abatement criteria. 
 
Commercial uses are located along Friars Road (Sites 57 and 59).  The future noisiest hour Leq 
would range from 74 to 75 dBA at the facade of these buildings facing Friars Road.  The noise levels 
would exceed the noise abatement criteria.  
 
Office uses are generally located along the east side of SR 163, north of Friars Road (Sites 53, 55 
and 56).  Also, offices are located along the east and west sides of SR 163, north of I-8 (Sites 41 and 
63).  The future noisiest hour Leq would reach 71 dB or greater at Sites 41, 55, 56, 61 and 63 at the 
facade of the buildings facing SR 163.  Thus, the noise levels would approach or exceed the noise 
abatement criteria at Sites 41, 55, 56, 61 and 63. 
 
Alternative 13 
 
Noise effects generally would be similar to those assessed for Alternative 6 and noise levels would 
be about the same for the receivers in this area.  The same receivers located in areas that would 
exceed the FHWA/Department noise abatement criteria with Alternative 6 are located in areas that 
also would exceed the noise abatement criteria with Alternative 13.  The noise level would, 
however, be approximately one to four dBA less when compared to Alternative 6 at the homes 
located at the northwest corner of SR 163 and Friars Road.  The proposed collector road would be 
lower in elevation at this location, resulting in slightly less traffic noise exposure as compared to 
Alternative 6.  The future noise levels associated with Alternative 13 are shown in Table 8. 



 

 
 

 
January 2010          Page 32 

 
No Project Alternative 
 
The No Project Alternative involves roadway upgrades consistent with the existing adopted 
Community Plan.  Upgrades would include construction of a southbound on-ramp from Ulric Street 
to SR 163 and widening of Friars Road.  It is assumed that year 2030 volumes would be the same as 
are projected for the development alternatives.  Also, it is anticipated that this alternative will not be 
considered fully responsive to the project purpose and need under NEPA.  Therefore, it is anticipated 
that federal monies would not be released to fund this alternative, and design plans, grading plans 
and traffic volume projections have not been provided.  Thus, the noise levels associated with the No 
Project Alternative are qualitatively assessed. 
 
The physical improvements associated with the No Project Alternative would only affect receptors 
in the immediate area of SR 163 and Friars Road (i.e., 34-39 and 56-60) because no road 
improvements are identified beyond the interchange.  Thus, beyond the interchange area, the No 
Project Alternative noise levels would be the same as the No Build Alternative.  The No Project 
Alternative noise levels generally would be higher than the existing conditions in the immediate area 
of SR 163 and Friars Road, and could be similar to Alternatives 6 and 13 due to the SR 163 
southbound off-ramp that would alter the existing topography and move traffic closer to abutting 
uses.  The noise levels would exceed the noise abatement criteria at residences abutting the No 
Project Alternative improvement limits.  
 
No Build Alternative 
 
With the No Build Alternative, the year 2030 traffic volume along SR 163 would increase by the 
same amount as anticipated for development Alternatives 6 and 13 (LLG 2004).  The future 
additional traffic volume would result in a noisiest hour Leq noise level increase of one dBA or less 
as compared to the existing conditions.  Noise abatement walls would not be provided with the No 
Build Alternative.  Thus, the areas that currently exceed the FHWA/Department noise abatement 
criteria would continue to exceed these noise thresholds in the future.   
 
7.1.2 Noise Impacts based on City of San Diego Noise Criteria 
 
Alternative 6 

 
Traffic noise levels at the rear yards of residences adjacent to the project site exceed the 65 dBA 
CNEL standard of the City’s General Plan.  Exceeding the City’s noise criteria is an existing 
condition. With implementation of the project, the future noise level would continue to exceed 65 
dBA CNEL at the homes immediately adjacent to SR 163.  With the exception of Sites 34 and 41, 
Alternative 6 would result in a CNEL increase of two dBA or less as compared to the No Build 
conditions.  This noise level increase is less than significant under CEQA because it does not exceed 
the City’s three dBA significance threshold for areas that are currently at or exceed the City’s noise 
criteria.  At Sites 34 and 41 the noise level increase would be five and three dBA, respectively.  The 
resulting noise level at Site 34 would result in a CEQA significant noise impact.  The noise level 
increase at Site 41 would be less than significant because the outdoor usable area at this office 
building site is shielded from SR 163 traffic by intervening buildings and would be subject to noise 
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levels less than 70 dB CNEL.  The future CNEL at representative receiver locations are depicted in 
Table 9. 
 
Alternative 13  
 
With the exception of Site 34, where the noise level increase would be approximately one dB rather 
than five dBA, noise impacts generally would be similar to those assessed under Alternative 6.  The 
noise level increase would be less than significant under CEQA at all the receptor sites.  
 
No Project Alternative 
 
As discussed under FHWA/Department criteria, with the No Project Alternative, the year 2030 
traffic volumes along SR 163 are assumed to increase by the same amount as anticipated for the 
development alternatives.   
 
The physical improvements associated with the No Project Alternative would only affect receptors 
in the immediate area of SR 163 and Friars Road (i.e., 34-39 and 56-60) because no road 
improvements are identified beyond the interchange.  Thus, beyond the interchange area, the No 
Project Alternative noise levels would be the same as the No Build Alternative.  The No Project 
Alternative noise levels generally would be higher than the existing conditions and could be similar 
to Alternatives 6 and 13 due to the SR 163 southbound off-ramp that would alter the existing 
topography and move traffic closer to abutting uses.  The noise level increase represented by Site 34 
could be similar to that noted for Alternative 6.  Thus, a significant noise impact under CEQA could 
result.  
 
No Build Alternative 
 
With the No Build Alternative the year 2030 traffic volume along SR 163 would increase by the 
same amount as anticipated for the development Alternatives (LLG 2004).  The future additional 
traffic volume would result in an increase by approximately one dBA CNEL or less as compared to 
the existing conditions.  Noise abatement walls would not be provided with the No Build 
Alternative.  Thus, the areas that currently exceed the City’s noise criteria would continue to exceed 
the noise level threshold in the future. 
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TABLE 9 

Predicted Traffic Noise Impacts 
(Based on City of San Diego Noise Criteria) 

 
 

 
Site 

 

 
No Build 
CNEL, 
dBA1 

 
Alternative 6 

Future CNEL, 
dBA1 

 
Noise Increase 
or Decrease, 

dBA 

Alternative 13 
Future CNEL, 

dBA1 

Noise Increase 
or Decrease, 

dBA 

 
Exceed City Noise 

Significance Criteria? 

 
A 

 
82 

 
82 

 
0 82 0 

 
 No  

B 
 

82 
 

83 
 

1 83 1 
 
 No  

1 
 

80 
 

80 
 

0 80 0 
 
 No  

2 
 

72 
 

72 
 

0 72 0 
 
 No  

3 
 

69 
 

70 
 

1 70 1 
 
 No  

4 
 

78 
 

80 
 

2 80 2 
 
 No  

5 
 

76 
 

78 
 

2 78 2 
 
 No  

6 
 

74 
 

75 
 

1 75 1 
 
 No  

7 
 

78 
 

79 
 

1 79 1 
 
 No  

8 
 

83 
 

85 
 

2 85 2 
 
 No  

9 
 

76 
 

77 
 

1 76 0 
 
 No  

9b 
 

74 
 

75 
 

1 74 0 
 
 No  

10 
 

79 
 

80 
 

1 80 1 
 
 No  

11 
 

78 
 

79 
 

1 79 1 
 
 No  

12 
 

68 
 

69 
 

1 69 1 
 
 No  

13 
 

66 
 

67 
 

1 67 1 
 
 No  

14 
 

67 
 

68 
 

1 68 1 
 
 No  

15 
 

69 
 

70 
 

1 70 1 
 
 No  

16 
 

78 
 

80 
 

2 80 2 
 
 No  

17 
 

78 
 

80 
 

2 80 2 
 
 No  

18 
 

76 
 

77 
 

1 77 1 
 
 No  

19 
 

69 
 

71 
 

2 71 2 
 
 No  

20 
 

69 
 

71 
 

2 71 2 
 
 No  

21 
 

68 
 

70 
 

2 70 2 
 
 No  

22 
 

77 
 

78 
 

1 78 1 
 
 No  

23 
 

66 
 

66 
 

0 66 0 
 

No  
23b 

 
69 

 
69 

 
0 69 0 

 
No  

24 
 

76 
 

77 
 

1 77 1 
 

No  
25 

 
75 

 
75 

 
0 75 0 

 
No 

Notes:   1 The future CNEL is assumed to be equal to the peak hour level plus 2 dB based on existing 24-hour noise   
measurement. 
2 Alternative 6/Alternative 13 

3 Receptor site not representative of the outdoor usable space area (i.e., backyards of single family homes, 
common outdoor use area of multi-family homes, outdoor lunch areas office/commercial uses). 
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TABLE 9 

Predicted Traffic Noise Impacts 
(Based on City of San Diego Noise Criteria) 

 
 

 
Site 

 

 
No Build 
CNEL, 
dBA1 

 
Alternative 6 

Future CNEL, 
dBA1 

 
Noise Increase 
or Decrease, 

dBA 

Alternative 13 
Future CNEL, 

dBA1 

Noise Increase 
or Decrease, 

dBA 

 
Exceed City Noise 

Significance Criteria? 

 
26 

 
78 

 
78 

 
0 78 0 

 
No  

27 
 

76 
 

77 
 

1 77 1 
 

No  
28 

 
66 

 
66 

 
0 66 0 

 
No  

28b 
 

70 
 

70 
 

0 70 0 
 

No  
29 

 
71 

 
72 

 
1 72 1 

 
No  

30 
 

77 
 

78 
 

1 78 1 
 
 No  

31 
 

73 
 

74 
 

1 74 1 
 
 No  

32 
 

71 
 

72 
 

1 72 1 
 

No  
33 

 
71 

 
72 

 
1 72 1 

 
 No  

34 
 

74 
 

79 
 

5 75 1 
 
 Yes/No2  

35 
 

82 
 

83 
 

1 83 1 
 
 No  

36 
 

77 
 

79 
 

2 78 1 
 
 No  

37 
 

76 
 

78 
 

2 77 1 
 
 No  

38 
 

66 
 

67 
 

1 67 1 
 
 No  

39 
 

65 
 

66 
 

1 66 1 
 
 No  

41 
 

80 
 

83 
 

3 83 3 
 
 No3  

42 
 

73 
 

74 
 

1 74 1 
 
 No  

43 
 

73 
 

74 
 

1 74 1 
 
 No  

44 
 

66 
 

67 
 

1 67 1 
 
 No  

45 
 

67 
 

67 
 

0 67 0 
 
 No  

46 
 

80 
 

81 
 

1 81 1 
 
 No  

47 
 

75 
 

76 
 

1 76 1 
 
 No  

48 
 

80 
 

81 
 

1 81 1 
 
 No  

49 
 

74 
 

75 
 

1 75 1 
 
 No  

50 
 

77 
 

78 
 

1 78 1 
 
 No  

51 
 

78 
 

79 
 

1 79 1 
 
 No  

52 
 

79 
 

80 
 

1 80 1 
 
 No  

53 
 

65 
 

66 
 

1 66 1 
 
 No  

54 
 

66 
 

67 
 

1 67 1 
 
 No  

55 
 

77 
 

78 
 

1 78 1 
 
 No  

56 
 

73 
 

74 
 

1 74 1 
 
 No  

57 
 

76 
 

76 
 

0 76 0 
 
 No 

Notes:   1 The future CNEL is assumed to be equal to the peak hour level plus 2 dB based on existing 24-hour noise   
measurement. 
2 Alternative 6/Alternative 13 

3 Receptor site not representative of the outdoor usable space area (i.e., backyards of single family homes, 
common outdoor use area of multi-family homes, outdoor lunch areas office/commercial uses). 
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TABLE 9 

Predicted Traffic Noise Impacts 
(Based on City of San Diego Noise Criteria) 

 
 

 
Site 

 

 
No Build 
CNEL, 
dBA1 

 
Alternative 6 

Future CNEL, 
dBA1 

 
Noise Increase 
or Decrease, 

dBA 

Alternative 13 
Future CNEL, 

dBA1 

Noise Increase 
or Decrease, 

dBA 

 
Exceed City Noise 

Significance Criteria? 

 
58 

 
74 

 
74 

 
0 74 0 

 
 No  

59 
 

77 
 

77 
 

0 77 0 
 
 No  

60 
 

73 
 

73 
 

0 73 0 
 
 No  

63 
 

80 
 

81 
 

1 81 1 
 
 No 

 
Notes:   1 The future CNEL is assumed to be equal to the peak hour level plus 2 dB based on existing 24-hour noise     

measurement. 
2 Alternative 6/Alternative 13 

3 Receptor site not representative of the outdoor usable space area (i.e., backyards of single family homes, common 
outdoor use area of multi-family homes, outdoor lunch areas office/commercial uses). 
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8.0  NOISE ABATEMENT 
 
8.1.1  Noise Abatement based on FHWA/Department Noise Criteria 
 
The exterior noisiest hour Leq would approach or exceed 67 dBA at most homes adjacent to SR 163. 
 The Code of Federal Regulations (23 CFR 772) requires an evaluation of noise abatement measures 
on all major construction or widening of highways if projected noise levels approach or exceed the 
noise abatement criteria for activities occurring on adjacent lands, or if the project will cause a 
substantial increase in noise levels (i.e., 12 or more dBA above the existing hourly average). 
 
Preliminary noise abatement measures (i.e., noise barriers) for the affected homes have been 
evaluated to provide noise abatement and design information.  The noise barriers typically may 
consist of walls, berms or a combination of both. The Department takes into account, where it is 
feasible and reasonable, the FHWA noise abatement criteria.  Federal standard design guidelines 
require that a barrier must provide a minimum 5 dBA of noise attenuation for impacted receptors.  
The Department design standards recommend that the barrier intercept the line-of-sight from a 
receiver 1.52 meters (5 feet) above the ground (located 1.52 meters [5 feet] from the adjacent 
residence) to a truck exhaust stack located at a height of 3.5 meters (11.5 feet) above the pavement. 
 
The noise measurement survey and modeling identified those areas where the FHWA noise 
abatement criteria would be exceeded.  Each of these areas was evaluated to determine whether 
noise levels could be feasibly abated.  Preliminary noise barrier locations for Alternatives 6 and 13 
are the same and are shown on Figures 4A through 4C. 
 
A comparison of the noise reduction provided by various barrier heights is shown in Table 10 for 
those sites where the Noise Abatement Criteria are exceeded.  The proposed walls are located on 
both private property, City and Caltrans rights-of-way.  Also, noted in the table is the minimum 
barrier height that achieves both a minimum 5 dBA noise attenuation and intercepts the line-of-sight 
from a truck exhaust stack and the receiver. 
 
It should be noted that noise insulation is not normally provided in private residential dwellings, and 
may be provided only when severe traffic noise impacts are anticipated and normal abatement 
measures are either physically infeasible or economically unreasonable.  When considering interior 
noise abatement measures, it must be demonstrated that the affected structures experience traffic 
noise impacts to a far greater degree than other similar structures adjacent to roadway facilities.  
That is, private residential dwelling units would have exterior noise levels of 75 dBA or greater, or a 
project would cause a noise level increase of 30 dBA or more over predicted noise levels if no 
project were to be constructed (Caltrans 1997).  The noise levels generally would be less than 75 
dBA at the first floor level of the adjacent residences with the proposed noise barriers described 
below.  The exception would be at the multi-family units represented by Site 8.  Future noise levels 
at the three-story structure are calculated to be approximately 83 dBA Leq.  Because these units are 
considered to be severely impacted (the structures were built in 1989 and are not expected to have 
construction adequate to reduce exterior sound levels to the 52 dBA interior NAC) attenuation must 
be considered.  Due to the proximity of the structures to the SR 163 right-of-way, any wall built to 
attenuate sound would result in a “closing in” of the building.  In addition, wall height adequate to 
address all floors of the structure would result in a multiple-story sound barrier that would be 
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difficult to landscape, and could be problematic in terms of engineering and ultimate maintenance.  
These combined considerations resulted in the determination by the Project Development Team 
(representatives of the City, Caltrans, project environmental consultants and project engineers) that a 
wall would not best serve the residents of these units.  As a result, consideration of interior 
abatement is being recommended.  It is anticipated that the specific design criteria (wall and window 
thickness, presence of ducted HVAC, etc.) of the existing structure will  be determined during final 
design efforts for the project.  As appropriate and necessary, and in coordination with the property 
owner(s), feasible attenuation will be identified and installed sufficient to meet a minimum reduction 
of five dBA. Potential measures to be reviewed for feasibility would include wall insulation and 
installation of double-paned windows.  This evaluation will be contained within the Mitigation 
Reporting Program completed for the project. 
 
The commercial uses at Sites 57 and 59 do not have exterior use areas where frequent human use 
that would benefit from a reduced noise level (i.e., outdoor eating areas, etc.).  Therefore, the 
commercial uses do not have an exterior use area of frequent human use that would benefit from a 
reduced noise level.  
 
The office uses at Sites 41, 55, 56 and 63 do not have exterior use areas where frequent human use 
that would benefit from a reduced noise level (i.e., outdoor eating areas, etc.) facing SR 163.  
Therefore, the office uses do not have an exterior use area of frequent human use that would benefit 
from a reduced noise level. 
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TABLE 10 

 
Future Predicted Noise Levels with and without Noise Abatement Wall 

(Alternatives 6 and 13) 
 

 
 

Site 

 
Without 

Noise 
Abatement 

Wall 

 
 

With Noise Abatement Wall 
 

1.8m (6') 
 

2.4m (8') 3m (10') 3.7 m (12') 4.3 m (14') 
 

4.9 m (16')  
 
Leq(h), 

dBA 

 
I.L., 
dBA 

 
Leq(h), 

dBA 

 
I.L., 
dBA 

Leq(h), 
dBA 

I.L., 
dBA 

Leq(h), 
dBA 

I.L., 
dBA 

Leq(h), 
dBA 

I.L., 
dBA 

 
Leq(h), 

dBA 

 
I.L., 
dBA 

Sound 
Wall 
I.D  

1 
 

78 
 

72 
 

6 
 

71 
 

7 70 8 69 9 68 10 
 

67 
 

11 B1  
2 

 
70 

 
65 

 
4 

 
64 

 
5 63 6 62 7 61 8 

 
59 

 
10 B1  

3 
 

68 
 

-- 
 

 
 

-- 
 

 --  --  68 0 
 

65 
 

3 NF  
4 

 
78 

 
72 

 
6 

 
70 

 
8 68 10 67 11 66 12 

 
64 

 
14 B2  

5 
 

76 
 

72 
 

4 
 

70 
 

6 68 8 67 9 66 10 
 

65 
 

11 B2  
6 

 
73 

 
71 

 
2 

 
70 

 
3 68 5 67 6 66 7 

 
65 

 
8 B2  

7 
 

77 
 

74 
 

3 
 

73 
 

4 73 4 72 5 72 5 
 

72 
 

5 B2  
9 

 
75 

 
71 

 
4 

 
70 

 
5 68 7 66 9 65 10 

 
63 

 
12 B3  

9b 
 

73 
 

69 
 

4 
 

68 
 

5 67 6 66 7 65 8 
 

65 
 

8 B3  
10 

 
78 

 
72 

 
6 

 
69 

 
9 66 12 64 14 63 15 

 
61 

 
17 B3  

11 
 

77 
 

71 
 

6 
 

68 
 

9 66 11 64 13 62 15 
 

61 
 

16 B3  
12 

 
67 

 
66 

 
1 

 
65 

 
2 64 3 64 3 63 4 

 
63 

 
4 NF  

13 
 

65 
 

65 
 

0 
 

64 
 

1 64 1 63 2 63 2 
 

63 
 

2 NF  
14 

 
66 

 
66 

 
0 

 
65 

 
1 64 2 63 3 63 3 

 
63 

 
3 NF  

15 
 

68 
 

68 
 

0 
 

67 
 

1 67 1 66 2 65 3 
 

65 
 

3 NF  
16 

 
78 

 
75 

 
3 

 
74 

 
4 73 5 71 7 69 9 

 
68 

 
10 B5  

17 
 

78 
 

77 
 

1 
 

74 
 

4 72 6 69 9 68 10 
 

66 
 

12 B5  
18 

 
75 

 
75 

 
0 

 
73 

 
2 71 4 70 5 68 7 

 
67 

 
8 B5/E3  

19 
 

69 
 

69 
 

0 
 

68 
 

1 66 3 65 4 64 5 
 

63 
 

6 B5/E3  
20 

 
69 

 
68 

 
1 

 
67 

 
2 66 3 65 4 64 5 

 
63 

 
6  B5/E3   

21 
 

68 
 

68 
 

0 
 

67 
 

1 66 2 64 4 63 5 
 

62 
 

6 B5/E3  
22 

 
76 

 
73 

 
3 

 
72 

 
4 71 5 69 7 68 8 

 
67 

 
9 B5  

23b 
 

69 
 

64 
 

5 
 

61 
 

8 59 10 57 12 56 13 
 

55 
 

14 B6  
24 

 
75 

 
65 

 
10 

 
60 

 
15 57 18 56 19 56 9 

 
56 

 
19 B6  

25 
 

73 
 

67 
 

6 
 

63 
 

10 61 12 59 14 58 15 
 

57 
 

16 B6  
26 

 
76 

 
69 

 
7 

 
65 

 
11 62 14 60 16 59 17 

 
57 

 
19 B6  

27 
 

75 
 

71 
 

4 
 

69 
 

6 67 8 63 12 61 14 
 

59 
 

16 B6  
28b 

 
70 

 
64 

 
6 

 
61 

 
9 60 10 58 12 57 13 

 
56 

 
14 B6  

29 
 

70 
 

64 
 

6 
 

61 
 

9 59 10 57 12 56 13 
 

55 
 

14 B7  
30 

 
76 

 
70 

 
6 

 
67 

 
9 63 13 61 15 60 16 

 
59 

 
17 B7 

Notes: 1 Receptor site is not representative of a frequent outdoor use area. 
N/A Not Applicable 
AE Approach or Exceeds 
75 (52) = Exterior noise level (Interior Noise Level) 

 
Bold   Achieves FHWA minimum 5 dBA reduction and breaks line of sight between truck stack and 5' receiver. 
I.L.   Insertion Loss 
1b Alternative 6/Alternative 13 
NF = Not Feasible   
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TABLE 10 

 
Future Predicted Noise Levels with and without Noise Abatement Wall 

(Alternatives 6 and 13) 
 

 
 

Site 

 
Without 

Noise 
Abatement 

Wall 

 
 

With Noise Abatement Wall 
 

1.8m (6') 
 

2.4m (8') 3m (10') 3.7 m (12') 4.3 m (14') 
 

4.9 m (16')  
 
Leq(h), 

dBA 

 
I.L., 
dBA 

 
Leq(h), 

dBA 

 
I.L., 
dBA 

Leq(h), 
dBA 

I.L., 
dBA 

Leq(h), 
dBA 

I.L., 
dBA 

Leq(h), 
dBA 

I.L., 
dBA 

 
Leq(h), 

dBA 

 
I.L., 
dBA 

Sound 
Wall 
I.D  

31 
 

72 
 

67 
 

5 
 

64 
 

8 62 10 61 11 61 11 
 

60 
 

12 B7  
32 

 
70 

 
67 

 
3 

 
65 

 
5 64 6 62 8 62 8 

 
61 

 
9 B7  

33 
 

70 
 

66 
 

4 
 
64/63 1 

 
6/7 1 62 8 61 9 60 10 

 
60 

 
10 B7 

 
34 

 
77/73 1 

 
72/ 69 1  

 
5/41 

 
69/67 1 

 
8/61 67/65 1 10/81 66/64 1 11/91 64/63 1 13/101 

 
63 1 

 
14/101 B8 

 
35 

 
81 

 
75/73 1 

 
6/8 1 

 
71/70 1 

 
10/11 1 69/67 1 12/14 1 67/66 1 14/15 1 65    16 

 
64 

 
17 B8 

 
36 

 
77/76 

 
71/70 1 

 
6/6 1 

 
69/68 1 

 
8/8 1 68/67 1 9/9 1 67/66 1 10/10 1 66/65 1 11/11 1 

 
65/64 1 

 
12/12 1 B8 

 
37 

 
76/75 

 
71/70 1b 

 
5/5 

1b 

 
69/68 1b 

 
7/7 1b 68/66 1b 8/9 1b 67/65 1b 9/10 1b 67/64 1b 9/11 1b 

 
67/64 1b 

 
9/11 1b B8 

 
42 

 
72 

 
-- 

 
 

 
-- 

 
 70 2 69 3 69 3 

 
68 

 
4 NF  

43 
 

72 
 

-- 
 

 
 

-- 
 

 71 1 71 1 70 2 
 

70 
 

2 NF  
47 

 
74 

 
71 

 
3 

 
68 

 
6 66 8 64 10 63 11 

 
63 

 
11 B4  

48 
 

79 
 

71 
 

8 
 

68 
 

11 66 12 65 13 64 14 
 

63 
 

15 B4  
49 

 
73 

 
69 

 
4 

 
68 

 
5 66 7 65 8 64 9 

 
64 

 
9 B4  

50 
 

76 
 

70 
 

6 
 

67 
 

9 65 11 64 12 64 13 
 

63 
 

14 B4  
51 

 
77 

 
71 

 
6 

 
68 

 
9 66 11 65 12 64 13 

 
63 

 
14 B4  

52 
 

78 
 

71 
 

7 
 

68 
 

10 66 12 64 14 63 15 
 

62 
 

16 B4  
60 

 
71 

 
66 

 
5 

 
64 

 
7 63 8 62 9 61 10 

 
60 

 
11 B9 

 
Notes: 1 Receptor site is not representative of a frequent outdoor use area. 

N/A Not Applicable 
AE Approach or Exceeds 
75 (52) = Exterior noise level (Interior Noise Level) 

 
Bold   Achieves FHWA minimum 5 dBA reduction and breaks line of sight between truck stack and 5' receiver. 
I.L.   Insertion Loss 
1b Alternative 6/Alternative 13 
NF = Not Feasible 
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Alternative 6 
 
The following sound walls have been identified for Alternative 6:  A critical receiver is the design 
receiver(s) that is (are) impacted and for which the absolute noise levels, build vs. existing noise 
levels, or achievable noise reduction will be at a maximum where noise abatement is considered.  The 
definition is primarily used in the determination of noise abatement reasonableness.  A minimum of 5 
dBA noise reduction must be achieved at the impacted receivers in order for the proposed noise 
abatement measure to be considered feasible. 
 
Barrier B1 would extend for approximately 220 meters (722 feet).   The sound wall would be located 
adjacent to the area represented by receivers Sites 1 and 2.  The height of the sound wall to achieve a 
five dBA or more insertion loss at the critical receiver would be 2.4 meters (eight feet) at the critical 
receiver.  The wall would be located along the edge of right-of-way.  The wall would benefit four 
residences and a church and is considered feasible. 
 
Barrier B2 would extend for approximately 208 meters (682 feet) with returns.   The sound wall 
would be located adjacent to the area represented by receivers Sites 4-7.  The height of the sound wall 
to achieve a five dBA or more insertion loss would be 3.7 meters (12 feet) at the critical receiver.  
The wall generally would be located along the edge of right-of-way with a return on private property. 
 The wall would benefit five residences and a multi-family common use area and is considered 
feasible. 

 
Barrier B3 would extend for approximately 322 meters (1,056 feet) with a return.   The sound wall 
would be located adjacent to the area represented by receiver Sites 9, 9b, 10 and 11.  The height of 
the sound wall to achieve a minimum five dBA insertion loss would be 3.0 meters (10 feet) at the 
critical receiver.  The wall would be located along private property and would benefit 22 residences.  
The sound wall could preclude access to some lower level backyards.  Also, several homes have 
existing outdoor decks that extend beyond the top of the slope, or sloping yards which could preclude 
the construction of sound walls for these homes.  These land use and engineering feasibility issues 
would need to be resolved. 
 
Barrier B4 would extend for approximately 315 meters (1,033 feet).  The sound wall would be 
located adjacent to the area represented by receiver Sites 47-52.  The height of the sound wall to 
achieve a minimum five dBA insertion loss would be 2.4 meters (eight feet).  The wall generally 
would be located along the top of slope and private property.  The wall would benefit 14 residences 
and is considered feasible. 
 
Barrier B5 would extend for approximately 570 meters (1,870 feet) with a return.   The sound wall 
would be located adjacent to the area represented by receiver Sites 16-22.  There is an existing sound 
wall that extends for most of the proposed sound wall length.  The existing sound wall is 
approximately four to five feet in height.  The height of a new sound wall to achieve a minimum five 
dBA insertion loss would be 4.3 meters (14 feet).  The wall generally would be located along the top 
of slope and private property.  The wall would benefit 31 residences and is considered feasible. 
 
Barrier B6 would extend for approximately 630 meters (2,066 feet).  The sound wall would be 
located adjacent to the area represented by receiver Sites 23b, 24-27, and 28b.  The homes are second 
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tier homes located above the first tier of homes.  The height of the sound wall  to achieve a minimum 
five dBA insertion loss would be 2.4 meters (eight feet).  The wall generally would be located along 
the top of slope on private property.  The wall would benefit 26 residences and is considered feasible. 
 
Barrier B7 would extend for approximately 670 meters (2,198 feet).   The sound wall would be 
located adjacent to the area represented by receiver Sites 29-33.  The height of the sound wall to 
achieve a minimum five dBA insertion loss would be 2.4 meters (eight feet).  The wall would be 
located along private property.  The wall would benefit 28 residences.  The sound wall could preclude 
access to some lower level backyards.  Also, several homes along the mesa tops have existing 
outdoor decks that extend beyond the top of the slope, or sloping yards which could preclude the 
construction of sound walls for these homes.  These land use and engineering feasibility issues would 
need to be resolved. 
 
Barrier B8 would extend for approximately 325 meters (1,066 feet).   The sound wall would be 
located adjacent to the area represented by receiver Sites 34-37.  The height of the sound wall to 
achieve a minimum five dBA insertion loss would be 1.8 meters (six feet).  However, the height 
should be eight feet to reduce the noise level to less than 75 dBA Leq at all the residences.  The wall 
would be located along the SR 163 right-of-way and along private property.  The wall would benefit 
10 residences and is considered feasible. 
 
Barrier B9 would extend for approximately 110 meters (361 feet).   The sound wall would be located 
adjacent to the area represented by receiver Site 60.  The height of the sound wall to achieve a 
minimum five dBA insertion loss would be 1.8 meters (six feet) relative to the elevation of the tennis 
courts.  The wall would be located along private property.  Based on frontage units, the wall is 
equivalent to two benefitted residences.  The wall would benefit the hotel users of the two tennis 
courts and is considered feasible. 
 
Barrier E1 is an existing sound wall ranging from approximately 2.4 to 3.4 meters (8 to 11-feet) in 
height.  Increasing the height of the sound wall would not feasibly reduce the noise level by five dBA 
or more represented by receptor Sites 42 and 43. 
 
Barrier E2 is an existing sound wall ranging from approximately 3.4 to 4.9 meters (11 to 16 feet) in 
height.  Increasing the height of the sound wall would not feasibly reduce the noise level by five dBA 
or more represented by receptor Site 3. 
 
Earth Berm.   An existing earth berm provides noise attenuation for receptor Sites 12-15.  Placing a 
4.9-meter (16 feet) sound wall on top of the existing berm would not feasibly reduce the noise level 
by five dBA. 
 
Alternative 13 
 
With the exception of Barrier B8, Alternative 13 would result in the same sound wall heights and 
locations as identified for Alternative 6.  With Alternative 13, the minimum sound wall height to 
achieve a 5 minimum dBA insertion loss at Barrier B8 would be 2.4 meters (eight feet).   The actual 
insertion loss achieved would be 6 dBA. 
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No Project Alternative 
 
Noise abatement walls would not be constructed with the No Project Alternative because it is 
anticipated that this alternative would not qualify for federal funds.  Thus, the areas that currently 
exceed the FHWA/Department noise abatement criteria would continue to exceed the noise 
abatement criteria in the future. 
 
No Build Alternative 
 
Noise abatement walls would not be provided with the No Build Alternative.  Thus, the areas that 
currently exceed the FHWA/Department noise abatement criteria would continue to exceed the noise 
abatement criteria in the future.   
 
8.1.2 Mitigation Based on City of San Diego Noise Criteria 
 
Alternative 6 
 
To mitigate the noise impact based on the City’s noise criteria would require a noise barrier (i.e., 
either a berm, sound wall or combination) adjacent to the area represented by Site 34.  A 4.9 meter 
(16 foot) high noise barrier constructed along the top-of-slope and/or edge of right-of-way of the 
homes as previously identified as Barrier B8 in Figure 4B would reduce the noise level to 65 dBA 
CNEL or less.  A 2.4 meter (eight foot) high noise barrier would be required to mitigate noise levels 
to the existing noise level and, thus, reduce the project noise impacts to less than significant levels 
under CEQA.  A comparison of the barrier heights required to achieve either the City’s significance 
noise criteria or the City’s 65 CNEL noise guideline are shown in Table 11.   
 
 
 TABLE 11 
  Noise Barrier Heights to Achieve City Noise Criteria 
 

 
 Site 

 
Existing 
CNEL 

 
Future with 
Project CNEL 

 
Future w/o 
Project CNEL 

Minimum Wall Height 
to Achieve Existing 
CNEL 

Wall Height to Achieve 
City’s 65 CNEL 
Guideline 

 
 34 

 
 73 

 
 79 

 
 74  8'  16' 

 
 

Alternative 13 
 
Alternative 13 would not result in CEQA significant noise impacts, thus mitigation measures are not 
required. 
 
No Project Alternative 
 
The No Project Alternative could result in CEQA significant noise impact represented by Site 34.  
Therefore, noise mitigation similar to that described for Alternative 6 could be required. 
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No Build Alternative 
 
The project would not implement noise mitigation measures with the No Build Alternative. 
 

8.2  PRELIMINARY FEASIBILITY AND REASONABLENESS ANALYSIS  
       (Based on FHWA/Department Noise Criteria) 
 
All identified noise abatement barriers (including design and abatement elements) will be evaluated 
for feasibility and reasonableness in a Noise Abatement Decision Report (NADR) to be conducted by 
the project engineers.  That feasibility assessment will review the ability of individual abatement 
measures to achieve a minimum five dBA noise level reduction, as well as engineering considerations 
such as topography, access/maintenance requirements and structural considerations such as footing 
and grading specifications.  Based on preliminary engineering and location data, all identified noise 
abatement barriers are considered feasible, with the noted potential exceptions discussed above 
regarding homes with existing outdoor decks and sloping yards.  This preliminary assumption will be 
verified in the NADR. 
 
The determination of reasonableness is based on a number of physical, economic, environmental and 
social criteria, including costs, noise levels, life cycle of abatement measures, construction-related 
environmental impacts (e.g., visual and cultural issues) and input from local agencies and residents.  
If proposed abatement measures can be constructed for a reasonable cost allowance, a final decision 
on reasonableness will be made on applicable physical, social (i.e., community input) and 
environmental factors.  If, during final design, conditions have substantially changed, noise barriers 
may not be provided.  The final decision on the noise barriers will be made upon completion of the 
project design, the public involvement process and City negotiations with the affected property 
owners. 
 
A summary of the current information for reasonableness allowances is shown in Table 12 for various 
barrier heights.  As noted above, the ultimate determinations of barrier feasibility, reasonableness and 
design (including type, location and height) will be determined as a result of the noted NADR and 
final project design efforts. 
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   TABLE 12 
 
 Summary of Data for Reasonableness Determination 
  

Sound Wall I.D.: B1 
 
Predicted Without Sound Wall   
 
Absolute Noise Level, Leq(h), dBA* 70 
 
Build Vs. Existing, dBA* 1  
 
Predicted with Sound Wall H=1.8 m H=2.4 m H=3.0 m H=3.7 m 

 
H=4.3 m H=4.9 m 

 
Insertion Loss, dBA* 4 5 6 7 

 
8 10 

 
Number of Benefitted Residences 0 5 5 5 

 
5 5 

 
New Highway, or More than 50% of residences 
Predate 1978? (Yes or No) 

Yes Yes Yes Yes 
 
Yes 
 

Yes 

 
Reasonable Allowance Per Benefitted Residence N/A $45,000 N/A N/A 

 
N/A N/A 

 
  

Sound Wall I.D.: B2 
 
Predicted Without Sound Wall   
 
Absolute Noise Level, Leq(h), dBA* 77 
 
Build Vs. Existing, dBA* 2  
 
Predicted with Sound Wall H=1.8 m H=2.4 m H=3.0 m H=3.7 m 

 
H=4.3 m H=4.9 m 

 
Insertion Loss, dBA* 4 6 8 9    

 
10 11 

 
Number of Benefitted Residences 0 6 6 6 

 
6 6 

 
New Highway, or More than 50% of residences 
Predate 1978? (Yes or No) 

Yes Yes Yes Yes 
 
Yes Yes 

 
Reasonable Allowance Per Benefitted Residence N/A $47,000 N/A N/A 

 
N/A N/A 

 
  

Sound Wall I.D.: B3 
 
Predicted Without Sound Wall   
 
Absolute Noise Level, Leq(h), dBA* 75 
 
Build Vs. Existing, dBA* 2  
 
Predicted with Sound Wall H=1.8 m H=2.4 m H=3.0 m H=3.7 m 

 
H=4.3 m H=4.9 m 

 
Insertion Loss, dBA* 4 5 7  9  

 
10 12 

 
Number of Benefitted Residences 0  22 22 22 

 
22 22 

 
New Highway, or More than 50% of residences 
Predate 1978? (Yes or No) 

Yes Yes Yes Yes 
 
Yes Yes 

 
Reasonable Allowance Per Benefitted Residence N/A $47,000 N/A N/A 

 
N/A N/A 
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TABLE 12 
 

Summary of Data for Reasonableness Determination 
  

Sound Wall I.D.: B4 
 
Predicted Without Sound Wall   
 
Absolute Noise Level, Leq(h), dBA* 74       
 
Build Vs. Existing, dBA* 2      
 
Predicted with Sound Wall H=1.8 m H=2.4 m H=3.0 m H=3.7 m 

 
H=4.3 m H=4.9 m 

 
Insertion Loss, dBA* 3     6      8        10       

 
11       11       

 
Number of Benefitted Residences 0  14 14 14 

 
14 14 

 
New Highway, or More than 50% of residences 
Predate 1978? (Yes or No) 

Yes Yes Yes Yes 
 
Yes Yes 

 
Reasonable Allowance Per Benefitted Residence N/A $47,000  N/A N/A 

 
N/A N/A 

 
  

Sound Wall I.D.: B5/E3 
 
Predicted Without Sound Wall   
 
Absolute Noise Level, Leq(h), dBA* 69      
 
Build Vs. Existing, dBA*  2    
 
Predicted with Sound Wall H=1.8 m H=2.4 m H=3.0 m H=3.7 m 

 
H=4.3 m H=4.9 m 

 
Insertion Loss, dBA* 1      2      3      4        

 
5        6        

 
Number of Benefitted Residences 0  0  0  0 

 
31 31 

 
New Highway, or More than 50% of residences 
Predate 1978? (Yes or No) 

No No No No 
 
No No 

 
Reasonable Allowance Per Benefitted Residence N/A N/A N/A N/A 

 
$33,000 N/A 

 
 
  

Sound Wall I.D.: B6 
 
Predicted Without Sound Wall   
 
Absolute Noise Level, Leq(h), dBA* 75   
 
Build Vs. Existing, dBA* 3   
 
Predicted with Sound Wall H=1.8 m H=2.4 m H=3.0 m H=3.7 m 

 
H=4.3 m H=4.9 m 

 
Insertion Loss, dBA*  4  6  8 12   

 
14   16   

 
Number of Benefitted Residences  0  26 26  26  

 
26  26  

 
New Highway, or More than 50% of residences 
Predate 1978? (Yes or No) 

Yes Yes Yes Yes 
 
Yes Yes 

 
Reasonable Allowance Per Benefitted Residence N/A $51,000 N/A N/A 

 
N/A N/A 
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TABLE 12 
 

Summary of Data for Reasonableness Determination 
  

Sound Wall I.D.: B7 
 
Predicted Without Sound Wall   
 
Absolute Noise Level, Leq(h), dBA* 70      
 
Build Vs. Existing, dBA* 2      
 
Predicted with Sound Wall H=1.8 m H=2.4 m H=3.0 m H=3.7 m 

 
H=4.3 m H=4.9 m 

 
Insertion Loss, dBA* 4     6     8     9     

 
10     10     

 
Number of Benefitted Residences 0  28 28 28 

 
28 28 

 
New Highway, or More than 50% of residences 
Predate 1978? (Yes or No) 

Yes Yes Yes Yes 
 
Yes Yes 

 
Reasonable Allowance Per Benefitted Residence N/A $47,000 N/A N/A 

 
N/A N/A 

 
  

Sound Wall I.D.: B8 (Alternative 13) 
 
Predicted Without Sound Wall   
 
Absolute Noise Level, Leq(h), dBA* 73/81 
 
Build Vs. Existing, dBA* 2  
 
Predicted with Sound Wall H=1.8 m H=2.4 m H=3.0 m H=3.7 m 

 
H=4.3 m H=4.9 m 

 
Insertion Loss, dBA* 4 6 8 9 

 
10 10 

 
Number of Benefitted Residences 10 10 10 10 

 
10 10 

 
New Highway, or More than 50% of residences 
Predate 1978? (Yes or No) 

Yes Yes Yes Yes 
 
Yes Yes 

 
Reasonable Allowance Per Benefitted Residence N/A $53,000 N/A N/A 

 
N/A N/A 

 
  

Sound Wall I.D.: B9 
 
Predicted Without Sound Wall   
 
Absolute Noise Level, Leq(h), dBA* 71 
 
Build Vs. Existing, dBA* 1  
 
Predicted with Sound Wall H=1.8 m H=2.4 m H=3.0 m H=3.7 m 

 
H=4.3 m H=4.9 m 

 
Insertion Loss, dBA* 5 7 8  9  

 
10 11 

 
Number of Benefitted Residences 4 4 4 4 

 
4 4 

 
New Highway, or More than 50% of residences 
Predate 1978? (Yes or No) 

No No  No  No  
 
No  No  

 
Reasonable Allowance Per Benefitted Residence $35,000 N/A N/A N/A 

 
N/A N/A 

 
* At critical receiver(s) 
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9.0  CONSTRUCTION NOISE AND VIBRATION 
 
Noise generated by construction equipment on this project would occur with varying intensities and 
durations during the different phases of construction: clear and grub, earthwork, retaining wall 
structures, base preparation, paving and cleanup.  These activities generally would be the same 
regardless of the development alternative and the discussion below pertains to all three of the build 
alternatives.  Construction noise specifically associated with bridge structures etc., that vary by 
alternative are addressed further below.  Potential noise impacts to noise-sensitive biological species 
are discussed in the project’s Natural Environment Study and environmental document.  No 
“construction” noise beyond routine maintenance would occur with the No Build Alternative and, 
thus, no noise impacts are assessed. 
 
Construction Elements Common for all Build Alternatives 
 
Approximately 2.7 hectares (6.6 acres) would be graded and it is anticipated that primary grading 
activities would be completed within a six-month time period, with maximum daily grading totaling 
approximately 0.4 hectare (1 acre) per day.  Heavy equipment for roadway preparation and 
improvement is expected to include one earthmover/dozer, two graders, one water truck, four 
asphalt/concrete trucks/mixers, two pavers and two roller compactors.  Maximum noise levels at 15.2 
meters (50 feet) would range from approximately 75 to 90 dB for the type of equipment normally 
used for this type of project.  The heavy equipment has been estimated conservatively to be in 
operation eight hours per day and six days per week.  The construction contractor may mobilize more 
than one crew.  Approximately 10 to 15 workers per crew are anticipated to be on site at any one 
time, with their individual transportation being parked along the roadway or at designated staging 
areas, as appropriate.  These individuals would include approximately three-to-four people in the 
clearing/grubbing crew, three-to-five in the grading crew, six-to-eight in the base or core construction 
crew (working with utilities, preparation of the subgrade, curb and gutter, etc.) and six-to-eight in the 
paving crew.   
 
Nighttime construction activities would occur along SR 163 at the end of a phase when the highway 
would be briefly closed.  The activities would not exceed two nights in any one location.  It is 
anticipated that a backhoe would be required for some minor grading activity, but no additional major 
grading would occur.  Mostly, night work would address paving operations associated with 
connecting existing roadway to new pavement.  A small area of pavement would be removed and new 
pavement connections installed prior to opening the new connection the next morning.  The typical 
hourly average noise level associated with the anticipated nighttime construction activity would be 
approximately 65 to 70 dBA at a distance of 50 feet.  The existing ambient nighttime hourly noise 
level ranges from approximately 65 to 75 dBA Leq at residences without noise barriers adjacent to SR 
163. 
  
Although relatively minor in duration and extent, the nighttime construction would not comply with 
the City’s allowable hours for construction activities and some people may experience irritation or 
annoyance during the nighttime construction.  The noise impact would be considered adverse.   It 
would, however, be less than significant because the construction noise would not substantially 
exceed the existing ambient nighttime hourly average noise level, and the construction activity would 
be temporary, not exceeding two nights in any one area. The City’s Noise Abatement and Control 
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Administrator would consider these factors in making the necessary findings for issuance of a noise 
control permit to allow nighttime construction.  
 
A number of staging areas have been identified within the project construction area.  Not all of the 
staging areas are anticipated to be used.  The contractor would determine one or more ultimate 
locations among evaluated alternatives following negotiations and agreement between the contractor 
and City or private party.  The project’s environmental document discusses the staging areas in detail. 
 Staging areas closest to existing residences may occur at the northwest quadrant of SR 163 and Friars 
Road.  Another staging area near existing residences would be located south of Genesee Avenue and 
west of SR 163 within the southbound on-ramp cloverleaf.  Noise associated with staging areas is 
typically less than that associated with construction activities because staging areas generally are used 
for storage of materials and vehicles. 
 
Alternative 6 
 
Development of Alternative 6 would include caisson drilling for the collector lanes/bypass structure.  
The collector lanes/bypass structure would extend approximately 960 meters (3,150 feet) in length 
and be supported by approximately 19 large diameter single columns and cast-in-drilled hole piles.  
The piles would be installed using vibratory pile methods.  Vibratory pile installation generally 
consists of attaching a vibrating apparatus to a metal casing and vibrating the casing into the ground.  
After the casings are installed, a drill rig would be used with an auger bit to remove the slurry within 
each of the inner casings.  The displaced soil would be hauled away from the site.  Rebar cages would 
be installed in the holes and concrete poured into the holes.   
  
The specific location of the pile footings has not been determined.  Therefore, a worst-case is 
assumed; that piles would be located immediately adjacent to the closest residences.  Thus, the closest 
residences to the vibratory pile installing and drilling area would be located along Minden Drive, 
approximately 13 meters (43 feet) west of the flyover lanes.  Vibratory pile installation can generate 
maximum noise levels of 96 dBA at 15.2 meters (50 feet) (FTA 1995).  These noise levels would 
vary, however, as Pacific Noise Control has measured noise levels of 79 dBA at 15.2 meters 
associated with vibratory pile installation.  Assuming the upper range of noise levels, the maximum 
noise level at the closest residence would be approximately 97 dBA.  The 12-hour average noise level 
would be less because vibratory pile installation can, at times, be completed in less than an hour.  The 
time to complete the installation would vary depending on factors such as the pile depth and soil 
conditions.  Therefore, the noise associated with the vibratory pile installation could exceed the City’s 
construction noise level criterion at receivers located near the intersection of Friars Road and SR 163 
depending on both timing and noise emission of the selected equipment. 
 
Vibration levels associated with the vibratory pile installation and drilling would vary.  Ground-borne 
vibration is influenced by the soil conditions and the receiving building.  Vibration source levels 
associated with vibratory pile installation is typically a PPV of approximately 4.3 mm per second 
(0.170 inches per second) and drilling is a PPV of approximately 2.3 mm per second (0.089 inches 
per second) (FTA 1995).  At the closest building, the PPV would be approximately 2.0 mm per 
second (0.08 inches per second) at a distance of 13 meters (43 feet).  This vibration level typically is 
considered acceptable for all building structures (Caltrans 2002).  This vibration level would be 
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readily perceptible to people, but below the level at which continuous vibrations begin to annoy most 
people (Caltrans 2002). 
 
Construction of the bridge crossings at the San Diego River would be similar in both full 
development alternatives.  It is most likely that the bridges would be constructed with wooden 
formwork supported by temporary wooden falsework.  The falsework would most likely be supported 
by a wooden foundation that rests directly on graded earth.  The earth would be graded by 
earthmoving equipment in flat pad areas to construct wooden foundation.  There is possibility that a 
temporary trestle structure would be constructed within the river floodway.  The trestle structure 
could be supported by steel driven piles.   
 
Impact pile driving can generate maximum noise levels of up to approximately 98 dBA at a distance 
of 15.2 meters (50 feet) (FTA 1995).  The average noise level of the pile driving would depend on 
several factors including the maximum noise level of the impact, and time interval between impacts.  
Assuming pile driving occurs for an hour, with a time interval of three seconds between impacts, the 
sound level would be approximately 93 dBA Leq at a distance of 15.2 meters (50 feet).  The closest 
existing residences are located approximately 1,500 feet from the San Diego River.  At this distance, 
the sound level would be approximately 63 dBA Leq.  This noise level would result in a less than 
significant noise impact.  Similarly, vibratory pile installation at the San Diego River, discussed 
below in Alternatives 6 and 13, would result in a less than significant noise impact at the closest 
residences. 
 
Vibration source levels associated with impact pile driving is typically a Peak Particle Velocity (PPV) 
of approximately 16.4 mm per second (0.644 inches per second).   The PPV would be approximately 
5.0 mm per second (0.2 inches per second) at 55 feet and 2.0 mm per second (0.08 inches per second) 
at 100 feet.  This indicates that care must be taken when sustained pile driving is within 
approximately 55 feet of any building and 100 feet of a historical building or building in poor 
condition. 
  
Alternative 13 
 
The noise and vibration associated with pile installation for Alternative 13 would be similar to 
Alternative 6.  However, the length of the ramp structure and number of piles would be less.  The 
Alternative 13 proposed ramp structure would be approximately 550 meters (1,805) feet in length and 
supported by approximately 11 large diameter single columns and cast-in-drilled hole piles.   
 
The discussion in Alternative 6 regarding the San Diego River crossing also applies to Alternative 13. 
 
9.1 Construction Noise Abatement 
 
Construction noise impacts can be reduced by the following: 
 
Each internal combustion engine, used for any purpose on the job or related to the job, shall be 
equipped with a muffler of a type recommended by the manufacturer.  No internal combustion engine 
shall be operated on the project without said muffler. 
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If vibratory pile installation equipment is proposed to be used within 500 feet of a residence, the 
contractor will baffle the equipment and/or reduce the number of hours per day the equipment is 
proposed to be used to achieve a 12-hour noise level of 75 dBA Leq or less at the closest home. 
 
The contractor shall comply with all appropriate vibration and noise level standards, regulations and 
ordinances which apply to any work performed pursuant to the contract.    
 
Construction noise would be regulated by Caltrans Standard Specifications Section 7-1.01 (Sound 
Control Requirements). 
 
Residents within 500 feet of the nighttime construction operation should be notified in advance of the 
planned dates and duration of this temporary impact.  Also, residents within 200 feet of proposed 
daytime construction should be noticed by mail prior to the start of work. 
 
Implementation of the above noise abatement measures would reduce construction noise impacts to 
less than substantial levels. 
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Base Allowance County: San Diego
Base Year 2008 $31,000 Route: 163
1) Absolute Noise Levels Check One Post Mile: PM 3.8/5.8
69 dBA or less: Add: $2,000 � $0 Project Exp Auth: EA 085780
70-74 dBA: Add: $4,000 √ $4,000 Program Code: HE11
75-78 dBA: Add: $6,000 � $0
More than 78 dBA: Add: $8,000 � $0
2) Build vs. Existing Noise Levels Check One Barrier Name or ID B1
Less than 3 dBA: Add: $0 √ $0 Barrier Height (Feet) 8
3-7 dBA: Add: $2,000 � $0 Critical Design Receiver Site 2
8-11 dBA: Add: $4,000 � $0 Number of benefitted
12 dBA or more: Add: $6,000 � $0 Residences (equivalent)
3) Achievable Noise Reduction Check One New Hwy Construction No
Less than 6 dBA: Add: $0 √ $0 Pre 1978 residences Yes
6-8 dBA: Add: $2,000 � $0
9-11 dBA: Add: $4,000 � $0
12 dBA or more: Add: $6,000 � $0

YES on either one: Add: $10,000 √ $10,000
NO on both: Add: $0 � $0

$45,000
$315,000

$2,861,000
$315,000

Adjusted reasonable allowance for Residence and Barrier must be rounded up to the nearest $1,000

Future Noise Levels 70 dBA
4) New Construction Or Pre 1978 residences?
(Choose Yes or No) Changes in Noise Level 1 dBA 

increase

Worksheet A
Reasonable Allowance Calculation for Noise Abatement based on Critical Design Receiver

7

Existing Noise Levels 69 dBA

Adjusted Unmodified Barrier Allowance Continue to Worksheet B

Noise Level with Abatement 65 dBA
Reasonable Allowance Per Residence

Unmodified Barrier Allowance Barrier Insertion Loss 5 dBA
Adjusted reasonable allowance for Benefitted Residence



Base Allowance County: San Diego
Base Year 2008 $31,000 Route: 163
1) Absolute Noise Levels Check One Post Mile: PM 3.8/5.8
69 dBA or less: Add: $2,000 � $0 Project Exp Auth: EA 085780
70-74 dBA: Add: $4,000 � $0 Program Code: HE11
75-78 dBA: Add: $6,000 √ $6,000
More than 78 dBA: Add: $8,000 � $0
2) Build vs. Existing Noise Levels Check One Barrier Name or ID B2
Less than 3 dBA: Add: $0 √ $0 Barrier Height (Feet) 12
3-7 dBA: Add: $2,000 � $0 Critical Design Receiver Site 7
8-11 dBA: Add: $4,000 � $0 Number of benefitted
12 dBA or more: Add: $6,000 � $0 Residences (equivalent)
3) Achievable Noise Reduction Check One New Hwy Construction No
Less than 6 dBA: Add: $0 √ $0 Pre 1978 residences Yes
6-8 dBA: Add: $2,000 � $0
9-11 dBA: Add: $4,000 � $0
12 dBA or more: Add: $6,000 � $0

YES on either one: Add: $10,000 √ $10,000
NO on both: Add: $0 � $0

$47,000
$376,000

$3,416,000
$376,000

Adjusted reasonable allowance for Residence and Barrier must be rounded up to the nearest $1,000

Future Noise Levels 77 dBA
4) New Construction Or Pre 1978 residences?
(Choose Yes or No) Changes in Noise Level 2 dBA 

increase

Worksheet A
Reasonable Allowance Calculation for Noise Abatement based on Critical Design Receiver

8

Existing Noise Levels 75 dBA

Adjusted Unmodified Barrier Allowance Continue to Worksheet B

Noise Level with Abatement 72 dBA
Reasonable Allowance Per Residence

Unmodified Barrier Allowance Barrier Insertion Loss 5 dBA
Adjusted reasonable allowance for Benefitted Residence



Base Allowance County: San Diego
Base Year 2008 $31,000 Route: 163
1) Absolute Noise Levels Check One Post Mile: PM 3.8/5.8
69 dBA or less: Add: $2,000 � $0 Project Exp Auth: EA 085780
70-74 dBA: Add: $4,000 � $0 Program Code: HE11
75-78 dBA: Add: $6,000 √ $6,000
More than 78 dBA: Add: $8,000 � $0
2) Build vs. Existing Noise Levels Check One Barrier Name or ID B3
Less than 3 dBA: Add: $0 √ $0 Barrier Height (Feet) 8
3-7 dBA: Add: $2,000 � $0 Critical Design Receiver Site 9
8-11 dBA: Add: $4,000 � $0 Number of benefitted
12 dBA or more: Add: $6,000 � $0 Residences (equivalent)
3) Achievable Noise Reduction Check One New Hwy Construction No
Less than 6 dBA: Add: $0 √ $0 Pre 1978 residences Yes
6-8 dBA: Add: $2,000 � $0
9-11 dBA: Add: $4,000 � $0
12 dBA or more: Add: $6,000 � $0

YES on either one: Add: $10,000 √ $10,000
NO on both: Add: $0 � $0

$47,000
$1,034,000
$9,393,000
$1,034,000

Adjusted reasonable allowance for Residence and Barrier must be rounded up to the nearest $1,000

Future Noise Levels 75 dBA
4) New Construction Or Pre 1978 residences?
(Choose Yes or No) Changes in Noise Level 2 dBA 

increase

Worksheet A
Reasonable Allowance Calculation for Noise Abatement based on Critical Design Receiver

22

Existing Noise Levels 73 dBA

Adjusted Unmodified Barrier Allowance Continue to Worksheet B

Noise Level with Abatement 70 dBA
Reasonable Allowance Per Residence

Unmodified Barrier Allowance Barrier Insertion Loss 5 dBA
Adjusted reasonable allowance for Benefitted Residence



Base Allowance County: San Diego
Base Year 2008 $31,000 Route: 163
1) Absolute Noise Levels Check One Post Mile: PM 3.8/5.8
69 dBA or less: Add: $2,000 � $0 Project Exp Auth: EA 085780
70-74 dBA: Add: $4,000 √ $4,000 Program Code: HE11
75-78 dBA: Add: $6,000 � $0
More than 78 dBA: Add: $8,000 � $0
2) Build vs. Existing Noise Levels Check One Barrier Name or ID B4
Less than 3 dBA: Add: $0 √ $0 Barrier Height (Feet) 8
3-7 dBA: Add: $2,000 � $0 Critical Design Receiver Site 47
8-11 dBA: Add: $4,000 � $0 Number of benefitted
12 dBA or more: Add: $6,000 � $0 Residences (equivalent)
3) Achievable Noise Reduction Check One New Hwy Construction No
Less than 6 dBA: Add: $0 � $0 Pre 1978 residences Yes
6-8 dBA: Add: $2,000 √ $2,000
9-11 dBA: Add: $4,000 � $0
12 dBA or more: Add: $6,000 � $0

YES on either one: Add: $10,000 √ $10,000
NO on both: Add: $0 � $0

$47,000
$658,000

$5,977,000
$658,000

Adjusted reasonable allowance for Residence and Barrier must be rounded up to the nearest $1,000

Future Noise Levels 74 dBA
4) New Construction Or Pre 1978 residences?
(Choose Yes or No) Changes in Noise Level 2 dBA 

increase

Worksheet A
Reasonable Allowance Calculation for Noise Abatement based on Critical Design Receiver

14

Existing Noise Levels 72 dBA

Adjusted Unmodified Barrier Allowance Continue to Worksheet B

Noise Level with Abatement 68 dBA
Reasonable Allowance Per Residence

Unmodified Barrier Allowance Barrier Insertion Loss 6 dBA
Adjusted reasonable allowance for Benefitted Residence



Base Allowance County: San Diego
Base Year 2008 $31,000 Route: 163
1) Absolute Noise Levels Check One Post Mile: PM 3.8/5.8
69 dBA or less: Add: $2,000 √ $2,000 Project Exp Auth: EA 085780
70-74 dBA: Add: $4,000 � $0 Program Code: HE11
75-78 dBA: Add: $6,000 � $0
More than 78 dBA: Add: $8,000 � $0
2) Build vs. Existing Noise Levels Check One Barrier Name or ID B5/E3
Less than 3 dBA: Add: $0 √ $0 Barrier Height (Feet) 14
3-7 dBA: Add: $2,000 � $0 Critical Design Receiver Site 19
8-11 dBA: Add: $4,000 � $0 Number of benefitted
12 dBA or more: Add: $6,000 � $0 Residences (equivalent)
3) Achievable Noise Reduction Check One New Hwy Construction No
Less than 6 dBA: Add: $0 √ $0 Pre 1978 residences No
6-8 dBA: Add: $2,000 � $0
9-11 dBA: Add: $4,000 � $0
12 dBA or more: Add: $6,000 � $0

YES on either one: Add: $10,000 � $0
NO on both: Add: $0 √ $0

$33,000
$1,023,000
$9,293,000
$1,023,000

Adjusted reasonable allowance for Residence and Barrier must be rounded up to the nearest $1,000

Future Noise Levels 69 dBA
4) New Construction Or Pre 1978 residences?
(Choose Yes or No) Changes in Noise Level 2 dBA 

increase

Worksheet A
Reasonable Allowance Calculation for Noise Abatement based on Critical Design Receiver

31

Existing Noise Levels 67 dBA

Adjusted Unmodified Barrier Allowance Continue to Worksheet B

Noise Level with Abatement 64 dBA
Reasonable Allowance Per Residence

Unmodified Barrier Allowance Barrier Insertion Loss 5 dBA
Adjusted reasonable allowance for Benefitted Residence



Base Allowance County: San Diego
Base Year 2008 $31,000 Route: 163
1) Absolute Noise Levels Check One Post Mile: PM 3.8/5.8
69 dBA or less: Add: $2,000 � $0 Project Exp Auth: EA 085780
70-74 dBA: Add: $4,000 � $0 Program Code: HE11
75-78 dBA: Add: $6,000 √ $6,000
More than 78 dBA: Add: $8,000 � $0
2) Build vs. Existing Noise Levels Check One Barrier Name or ID B6
Less than 3 dBA: Add: $0 � $0 Barrier Height (Feet) 8
3-7 dBA: Add: $2,000 √ $2,000 Critical Design Receiver Site 27
8-11 dBA: Add: $4,000 � $0 Number of benefitted
12 dBA or more: Add: $6,000 � $0 Residences (equivalent)
3) Achievable Noise Reduction Check One New Hwy Construction No
Less than 6 dBA: Add: $0 � $0 Pre 1978 residences Yes
6-8 dBA: Add: $2,000 √ $2,000
9-11 dBA: Add: $4,000 � $0
12 dBA or more: Add: $6,000 � $0

YES on either one: Add: $10,000 √ $10,000
NO on both: Add: $0 � $0

$51,000
$1,326,000
$12,050,000
$1,326,000

Adjusted reasonable allowance for Residence and Barrier must be rounded up to the nearest $1,000

Future Noise Levels 75 dBA
4) New Construction Or Pre 1978 residences?
(Choose Yes or No) Changes in Noise Level 3 dBA 

increase

Worksheet A
Reasonable Allowance Calculation for Noise Abatement based on Critical Design Receiver

26

Existing Noise Levels 72 dBA

Adjusted Unmodified Barrier Allowance Continue to Worksheet B

Noise Level with Abatement 69 dBA
Reasonable Allowance Per Residence

Unmodified Barrier Allowance Barrier Insertion Loss 6 dBA
Adjusted reasonable allowance for Benefitted Residence



Base Allowance County: San Diego
Base Year 2008 $31,000 Route: 163
1) Absolute Noise Levels Check One Post Mile: PM 3.8/5.8
69 dBA or less: Add: $2,000 � $0 Project Exp Auth: EA 085780
70-74 dBA: Add: $4,000 √ $4,000 Program Code: HE11
75-78 dBA: Add: $6,000 � $0
More than 78 dBA: Add: $8,000 � $0
2) Build vs. Existing Noise Levels Check One Barrier Name or ID B7
Less than 3 dBA: Add: $0 √ $0 Barrier Height (Feet) 8
3-7 dBA: Add: $2,000 � $0 Critical Design Receiver Site 32
8-11 dBA: Add: $4,000 � $0 Number of benefitted
12 dBA or more: Add: $6,000 � $0 Residences (equivalent)
3) Achievable Noise Reduction Check One New Hwy Construction No
Less than 6 dBA: Add: $0 � $0 Pre 1978 residences Yes
6-8 dBA: Add: $2,000 √ $2,000
9-11 dBA: Add: $4,000 � $0
12 dBA or more: Add: $6,000 � $0

YES on either one: Add: $10,000 √ $10,000
NO on both: Add: $0 � $0

$47,000
$1,316,000
$11,950,000
$1,316,000

Adjusted reasonable allowance for Residence and Barrier must be rounded up to the nearest $1,000

Future Noise Levels 70 dBA
4) New Construction Or Pre 1978 residences?
(Choose Yes or No) Changes in Noise Level 2 dBA 

increase

Worksheet A
Reasonable Allowance Calculation for Noise Abatement based on Critical Design Receiver

28

Existing Noise Levels 68 dBA

Adjusted Unmodified Barrier Allowance Continue to Worksheet B

Noise Level with Abatement 64 dBA
Reasonable Allowance Per Residence

Unmodified Barrier Allowance Barrier Insertion Loss 6 dBA
Adjusted reasonable allowance for Benefitted Residence



Base Allowance County: San Diego
Base Year 2008 $31,000 Route: 163
1) Absolute Noise Levels Check One Post Mile: PM 3.8/5.8
69 dBA or less: Add: $2,000 � $0 Project Exp Auth: EA 085780
70-74 dBA: Add: $4,000 � $0 Program Code: HE11
75-78 dBA: Add: $6,000 � $0
More than 78 dBA: Add: $8,000 √ $8,000
2) Build vs. Existing Noise Levels Check One Barrier Name or ID B8 (Alternative 13)

Less than 3 dBA: Add: $0 √ $0 Barrier Height (Feet) 8
3-7 dBA: Add: $2,000 � $0 Critical Design Receiver Site 34/351

8-11 dBA: Add: $4,000 � $0 Number of benefitted
12 dBA or more: Add: $6,000 � $0 Residences (equivalent)
3) Achievable Noise Reduction Check One New Hwy Construction No
Less than 6 dBA: Add: $0 � $0 Pre 1978 residences Yes
6-8 dBA: Add: $2,000 � $0
9-11 dBA: Add: $4,000 √ $4,000
12 dBA or more: Add: $6,000 � $0

YES on either one: Add: $10,000 √ $10,000
NO on both: Add: $0 � $0

$53,000
$530,000

$4,814,000
$530,000

Adjusted reasonable allowance for Residence and Barrier must be rounded up to the nearest $1,000
1Receivers with greatest existing noise level and lowest insertion loss are reported.

Future Noise Levels 73/81 dBA
4) New Construction Or Pre 1978 residences?
(Choose Yes or No) Changes in Noise Level 2 dBA 

increase

Worksheet A
Reasonable Allowance Calculation for Noise Abatement based on Critical Design Receiver

10

Existing Noise Levels 71/79 dBA

Adjusted Unmodified Barrier Allowance Continue to Worksheet B

Noise Level with Abatement 67/70 dBA
Reasonable Allowance Per Residence

Unmodified Barrier Allowance Barrier Insertion Loss 6/11 dBA
Adjusted reasonable allowance for Benefitted Residence



Base Allowance County: San Diego
Base Year 2008 $31,000 Route: 163
1) Absolute Noise Levels Check One Post Mile: PM 3.8/5.8
69 dBA or less: Add: $2,000 � $0 Project Exp Auth: EA 085780
70-74 dBA: Add: $4,000 √ $4,000 Program Code: HE11
75-78 dBA: Add: $6,000 � $0
More than 78 dBA: Add: $8,000 � $0
2) Build vs. Existing Noise Levels Check One Barrier Name or ID B9
Less than 3 dBA: Add: $0 √ $0 Barrier Height (Feet) 6
3-7 dBA: Add: $2,000 � $0 Critical Design Receiver Site 60
8-11 dBA: Add: $4,000 � $0 Number of benefitted
12 dBA or more: Add: $6,000 � $0 Residences (equivalent)
3) Achievable Noise Reduction Check One New Hwy Construction No
Less than 6 dBA: Add: $0 √ $0 Pre 1978 residences No
6-8 dBA: Add: $2,000 � $0
9-11 dBA: Add: $4,000 � $0
12 dBA or more: Add: $6,000 � $0

YES on either one: Add: $10,000 � $0
NO on both: Add: $0 √ $0

$35,000
$35,000
$317,900
$35,000

Adjusted reasonable allowance for Residence and Barrier must be rounded up to the nearest $1,000
Adjusted Unmodified Barrier Allowance

Reasonable Allowance Per Residence
Unmodified Barrier Allowance

Adjusted reasonable allowance for Benefitted Residence

66 dBA

5 dBA

Continue to Worksheet B

Noise Level with Abatement

Barrier Insertion Loss

70 dBA

71 dBA

1 dBA 
increase

Worksheet A

Existing Noise Levels

Future Noise Levels

Changes in Noise Level

1

Reasonable Allowance Calculation for Noise Abatement based on Critical Design Receiver

(Choose Yes or No)
4) New Construction Or Pre 1978 residences?



County: San Diego Route: 163 Post Mile: 3.8/5.8 Program Code: HE11

Percentage of 
Total Barrier 
Allowance

Modified Barrier 
Allowance

Modified 
Allowance 
Benefitted 
Residence

Barrier ID Adjusted 
Allowance for 
Critical Design 

Receiver

Number of 
Benefitted 
Residences

Adjusted 
Unmodified 

Barrier 
Allowance

(col 4: A/ΣA) (A/ΣA x .5 x Const 
Cost) (col 7/col 3)

B1 $45,000 7 $315,000
B2 $47,000 8 $376,000

B3/E3 $47,000 22 $1,034,000
B4 $47,000 14 $658,000
B5 $33,000 31 $1,023,000
B6 $51,000 26 $1,326,000
B7 $47,000 28 $1,316,000
B8 $53,000 10 $530,000
B9 $35,000 1 $35,000

Totals 147 $6,613,000
1 2 3 4 5 6 7 8

From Worksheet A

The total 
unmodified 

barrier 
allowance 

(column 4) is 
less than 50% of 
the construction 

cost without 
abatement, 

therefore no 
allowance 

modification is 
required.

Adjusted Barrier 
Allowance vs 
Construction 

Cost

Worksheet B
Noise Barrier Reasonable Allowance Calculation
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