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INTRODUCTION AND DEFINITIONS 
 
Existing Site Characterization 
  

The proposed Victoria Estates Tentative Map 5431 project site (APN 403-160-
15-00) consists of approximately 79 gross acres, located in the County of San Diego, as 
shown in Figure 1 on the following page. Regional access to the site is obtained from 
Country Meadows Road, via Victoria Circle and Interstate 8 (I-8) as shown in Figure 2 on 
Page 3 of this report. Surrounding land uses consist of single-family residential lots and 
undeveloped open space. These features, as well as the proposed site plan 
configuration, can be seen in Figure 3 on Page 4 of this report. 

 
The project site resides as a fully undisturbed land use with past evidence of off-

road vehicle activity. Elevations across the property range from approximately 1,990 feet 
to 2,300 feet above mean sea level (MSL). 
 
Project Description 
 

Tentative Map 5431 would construct 20 single-family residential lots (and various 
open space parcels) in two development phases, as shown in Figure 4 on Page 5 of this 
report. The project would also include necessary roadway and drainage improvements, 
as required by the County of San Diego. 

 
Acoustical Definitions and Theory 
 

Sound waves are generally described as linearly compressive mechanical 
waves, which propagate in solids, liquids, and gases. The medium transmitting the wave 
oscillates in the direction of propagation. All sound waves originate from a vibrating 
surface, which alternately compress, and then expand, the transmitting medium over a 
wide range of frequencies causing the sensation of hearing in humans. This nominal 
range spans from 20 Hz (Hertz, or cycles per second) to as high as 20,000 Hz.  

 
The phenomenon known as ‘noise’ is defined as the superposition of multiple 

periodic sound waves each having a large number of frequency components. The 
principal response to environmental noise is annoyance. The type of noise, its perceived 
importance, the time of day, and the sensitivity of the individual hearing the sound 
influence the degree of annoyance. The human ear has a large dynamic range where 
sound can be detected. Because of this vast range, any attempt to represent the 
acoustic intensity of a particular sound on a linear scale becomes unwieldy. As a result, 
a logarithmic ratio, originally conceived for radio work, known as the decibel (dB), is 
commonly employed.1  

                                                
 
1 The decibel is a unit used to express the relative magnitude of a sound wave. This level is defined as being equal to 20 times the common 
logarithm of the ratio of the pressure produced by a sound wave of interest, to a ‘reference’ pressure wave equal to 20 micro Pascal’s (µPa) 
measured at a distance of one meter away. The reference level of 20 µPa is the smallest amount of pressure capable of producing the 
sensation of hearing in a human.  



Acoustical Site Assessment 
Victoria Estates Subdivision (TM 5431) – San Diego, CA 

ISE Project #16-006 
January 30, 2019 (Revised) 

Page 2 
 

 

© 2016-2019 Investigative Science and Engineering, Inc.  
The leader in Scientific Consulting and Research… 

 

 

FIGURE 1: Project Study Area Vicinity Map (ISE 11/16) 
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FIGURE 2: Project Study Area Parcel Map (ISE 11/16) 
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FIGURE 3: Aerial Image Showing Project Development and Surrounding Uses (ISE 11/16)
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FIGURE 4: Proposed TM 5431 Site Development Map (Jones Engineers, Inc. 11/16) 
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A sound level of zero “0” dB is scaled such that it is defined as the threshold of 

human hearing, and would be barely audible to an ‘average’ person under extremely 
quiet listening conditions. Sound levels above 120 dB roughly correspond roughly to the 
threshold of pain, while the minimum change in sound level that the human ear can 
detect is approximately 3.0 dBA.2 A pressure change of 10 dB is usually perceived by 
the average person as a doubling (or halving) of the sound’s loudness.3  

  
Most of the sounds we hear in any environmental setting do not consist of a 

single frequency, but rather are comprised of a broad band of frequencies differing in 
intensity. The intensities of each frequency add together to generate the sound we 
ultimately hear. The method used to quantify environmental sounds of this type, consists 
of aggregating the frequency spectrum of a sound according to a weighting system that 
mimics the nonlinear response characteristics of the human ear. This is called "A" 
weighting, and the decibel level measured is called the A-weighted sound level (or dBA).  

 
Although the A-weighted sound level may adequately indicate the level of 

environmental noise at any instant, community noise levels over a finite time period vary 
continuously. Most environmental noise we hear includes a conglomeration of sounds 
from distant sources that create a relatively steady background level in which no 
particular source is identifiable. For this type of noise, a single descriptor called the Leq 
(or equivalent sound level) is used.4 Leq is the energy-mean A-weighted sound level 
during a specified time interval, and would be defined mathematically by the following 
continuous integral, 

 

  
Leq = 10Log10

1
T

SPL(t)2 dt
0

T

∫
⎡

⎣
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⎤

⎦
⎥
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Where the following variables are defined: 
 

Leq = The energy equivalent sound level, ‘t ’ is the independent variable of time, 

T = The total time interval of the event, and 

SPL = The sound pressure level re. 20  µPa. 
 

                                                
 
2 Every 3 dB equates to a 50% drop (or increase) in wave strength; therefore a 6 dB drop/increase = a loss/increase of 75% of total signal 
strength and so on. 
3 This is a subjective reference based upon the nonlinear nature of the human ear. This change actually represents an approximate 90 
percent change in the sound intensity, but only about a 50 percent change in the perceived loudness. This is due to the nonlinear response 
of the human ear to sound. 
4 Thus, Leq is the ‘equivalent sound level’ that would have to be produced by a constant source to equal the average of the fluctuating 
community noise. For most acoustical studies, the study interval is generally taken as one-hour and the abbreviation used is Leq-h; 
however, other time intervals are utilized depending on the jurisdictional preference. 
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To describe the time-varying character of environmental noise, the statistical 

noise descriptors L10 and L90 are commonly used. They are the noise levels equaled or 
exceeded during 10 percent and 90 percent of a stated time. Sound levels associated 
with the L10 typically describe transient or short-term events, while levels associated with 
the L90 describe the steady state (or most prevalent) noise conditions. In addition, it is 
often desirable to know the acoustic range of the noise source being measured. This is 
accomplished through the maximum and minimum measured sound level (Lmax and Lmin) 
indicators. The Lmin value obtained for a particular monitoring location is often called the 
acoustic floor for that location. 
 

The time-weighted aggregate of all community noise events are typically 
averaged into a single value known as the Community Noise Equivalent Level (CNEL).5 
Mathematically, CNEL can be derived based upon the hourly Leq values, via the 
following expression: 

 

  
CNEL = 10Log10

1
n

10
Leq(day )i

10 +10
Leq(evening+5)i

10 +10
Leq(night+10)i

10
⎛

⎝
⎜

⎞

⎠
⎟

i=1

n

∑  

 
With the following variables: 
 

Leq(x)i = The equivalent sound level during period ‘x’ at time interval ‘i’, and, 

n = The number of time intervals. 
 
ENVIRONMENTAL SIGNIFICANCE THRESHOLDS 
 
County of San Diego General Plan Noise Regulations 

 
Transportation noise levels, such as those produced by roadways, railroads, 

airports, heliports, are governed under the County of San Diego’s Noise Element of the 
2020 General Plan.  Chapter 8, Tables N-1 and N-2 of the General Plan specify the 
following exterior noise compatibility guidelines as shown in Table 1 on the following 
page.  

 
Thus, for the proposed Tentative Map 5431 project site, an exterior noise 

abatement standard of 60 dBA CNEL would be applicable as applied to areas previously 
identified under N-2(4).  

 

                                                
 
5 The CNEL calculated by averaging all events over a specified time interval, and applying a 5-dBA penalty to any sounds occurring 
between 7:00 p.m. and 10:00 p.m., and a 10-dBA penalty to sounds that occur during nighttime hours (i.e., 10 p.m. to 7 a.m.). This artificial 
penalty is applied to compensate for the increased sensitivity to noise during the quieter nighttime hours. 
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TABLE 1: County of San Diego General Plan 2020 Noise Element Compatibility Guidelines 
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San Diego County Operational Noise Ordinance 
 

San Diego County Noise Ordinance Section 36.404 governs operational noise as 
a function of the time of day, and applicable land use zone. The relevant standards are 
shown in Table 2 below. The proposed Victoria Estates Subdivision (TM 5431) site 
would be located within an A-70 agricultural zone.  

 

TABLE 2: County of San Diego Noise Ordinance Limits 

Land Use Zone 6 Time of Day 1-Hour Average Sound 
Level (dBA Leq) 

RS, RD, RR, RMH, A70, A72, S80, 
S81, S87, S90, S92, RV, and RU w/ 

density less than 11 DU/AC 

7 a.m. to 10 p.m. 
10 p.m. to 7 a.m. 

50 
45 

RRO, RC, RM, S86, V5, RV and RU w- 
density of 11 or more DU/AC 

7 a.m. to 10 p.m. 
10 p.m. to 7 a.m. 

55 
50 

S94, V4, and all commercial zones 
7 a.m. to 10 p.m. 
10 p.m. to 7 a.m. 

60 
55 

7 p.m. to 10 p.m. 55 
V1, V2 

10 p.m. to 7 a.m. V1 = 55, V2 = 50 

V3 
7 a.m. to 10 p.m. 
10 p.m. to 7 a.m. 

70 
65 

M50, M52, and M54 Anytime 70 

S82, M56, and M58 Anytime 75 

S88  S88 zones are Specific Planning Areas. Refer to the Specific 
Plan for the site for applicable standards. 

Source:  County of San Diego Noise Ordinance Section 36.404, 1981.7 
 
 

Adjacent surrounding uses all have similar zoning, or consist of a local 
connecting roadway. For this type of land use, the applicable worst-case property line 
standard would be 45 dBA Leq-h between the hours of 10 p.m. to 7 a.m. This 45 dBA Leq-h 
level will be used for the purposes of fixed-source property line compliance within this 
report.  
 
 

                                                
 
6 For the purposes of compliance with nearby sensitive receptors, sound levels are measured at the boundary of the property, or properties, 
containing the noise source. In the case where two adjacent property lines differ in zoning, the applicable threshold would be the arithmetic 
average of the two standards. 
7 Amended by Ord. No. 7094 (N.S.), effective 3-25-86; amended by Ord. No. 9478 (N.S.), effective 7-19-02; amended by Ord. No. 9621 
(N.S.), effective 1-9-04; amended by Ord. No. 9962 (N.S.), effective 1-9-09. 
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San Diego County Construction Noise Ordinance 
 

The County of San Diego Noise Ordinance Sections 36.408 through 36.410 
governs construction noise emissions and allowable daily thresholds. The relevant parts 
are cited below.  

  
Section 36.408: 
Hours of 
Operation of 
Construction 
Equipment 

Except for emergency work, it shall be unlawful for any person to operate or 
cause to be operated, construction equipment: 

(a) Between 7 p.m. and 7 a.m. 

(b) On a Sunday or a holiday.  For purposes of this section, a holiday means 
January 1st, the last Monday in May, July 4th, the first Monday in 
September, December 25th and any day appointed by the President as 
a special national holiday or the Governor of the State as a special State 
holiday.  A person may, however, operate construction equipment on a 
Sunday or holiday between the hours of 10 a.m. and 5 p.m. at the 
person's residence or for the purpose of constructing a residence for 
himself or herself, provided that the operation of construction equipment 
is not carried out for financial consideration or other consideration of any 
kind and does not violate the limitations in sections 36.409 and 36.410. 

  
Section 36.409: 
Sound Level 
Limitations on 
Construction 
Equipment 

Except for emergency work, it shall be unlawful for any person to operate 
construction equipment or cause construction equipment to be operated, that 
exceeds an average sound level of 75 decibels for an eight-hour period (i.e., 
Leq8h), between 7 a.m. and 7 p.m., when measured at the boundary line of 
the property where the noise source is located or on any occupied property 
where the noise is being received. 

  
Section 36.410: 
Sound Level 
Limitations on 
Impulsive Noise   
 

 
 

(a) Except for emergency work or work on a public road project, no person 
shall produce or cause to be produced an impulsive noise that exceeds 
the maximum sound level…  {of 82 dBA within a residential, village 
zoning or civic use area, or 85 dBA within an agricultural, commercial or 
industrial use zone}, …when measured at the boundary line of the 
property where the noise source is located or on any occupied property 
where the noise is received, for 25 percent of the minutes in the 
measurement period.  

(b) Except for emergency work, no person working on a public road project 
shall produce or cause to be produced an impulsive noise that exceeds 
the maximum sound level… {of 85 dBA within a residential, village 
zoning or civic use area, or 90 dBA within an agricultural, commercial or 
industrial use zone}, …when measured at the boundary line of the 
property where the noise source is located or on any occupied property 
where the noise is received, for 25 percent of the minutes in the 
measurement period.  

(c) The minimum measurement period for any measurements conducted 
under this section shall be one hour.  During the measurement period a 
measurement shall be conducted every minute from a fixed location on 
an occupied property.  The measurements shall measure the maximum 
sound level during each minute of the measurement period.  If the sound 
level caused by construction equipment or the producer of the impulsive 
noise exceeds the maximum sound level for any portion of any minute, it 
will be deemed that the maximum sound level was exceeded during that 
minute. 
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State of California CCR Title 24 

 
The California Code of Regulations (CCR), State Building Code, Part 2, Title 24, 

Appendix Chapter 35; “Noise Insulation Standards for Multifamily Housing” requires that 
multi-family dwellings, hotels, and motels located where the CNEL exceeds 60 dBA 
require an acoustical analysis showing that the proposed design will limit interior noise to 
less than 45 dBA CNEL for all residential spaces. Worst-case noise levels, either 
existing or future, must be used. The County of San Diego has adopted the CCR Title 24 
regulations for all types of residential dwellings as codified under the General Plan 
guidelines N-2(1)(2). 

 
APPROACH AND METHODOLOGY 

 
Field Acoustical Reconnaissance 

 
An independent monitoring location was selected adjacent to the proposed 

Tentative Map 5431 project site for the purpose of determining the ambient baseline 
community noise levels during normal free-flow weekday traffic conditions. The 
instrumentation location, denoted as Monitoring Location ML 1, is shown in Figure 5 on 
Page 13 of this report.  

 
For the field monitoring effort, a Quest SoundPro SP-DL-2 ANSI Type 2 

integrating sound level meter was used as the data collection device. The meter was 
affixed to a tripod five-feet above ground level, in order to simulate the noise exposure of 
an average-height human being, and was calibrated in accordance with ANSI S1-4 1983 
Type 2 and IEC 651 Type 2 standards.8 Photos of the test setup are provided in Figure 6 
on Page 14 of this report. Measurements were performed on December 6, 2016 
between approximately 10:30 a.m. and 11:30 a.m. 

 
Construction Noise Impact Assessment Approach 
 

Major construction noise emission generators expected at the project site would 
consist predominately of diesel-powered earthwork equipment required for grading 
activities, underground work, and surface paving. Construction noise present at the 
project site was based upon EPA recommended values, and past levels measured by 
ISE.9 Cumulative (i.e., worst case aggregate) noise levels were calculated for a range of 
expected emissions from proposed equipment at the closest sensitive receptor, under 
spherically-soft ground propagation conditions, and compared against County Noise 
Ordinance Section 36.409 for project compliance. 

                                                
 
8 All testing and calibration is performed by ISE’s Acoustics and Vibration Laboratory using a LORAN-C and Rubidium atomic frequency 
and time standard traceable to National Institute of Standards & Technology (NIST). The time and frequency calibration signal has a long-
term stability of 10-10. Specifications for traceability can be obtained at www.nist.gov. 
9 Source:  EPA PB 206717, Environmental Protection Agency, 12/31/71, “Noise from Construction Equipment and Operations” 
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Exterior Traffic Noise Impact Assessment Approach 

  
The Traffic Noise Model version 2.5 (TNM 2.5) based on FHWA-PD-96-010 and 

FHWA/CA/TL-87/03 standards was used to calculate future onsite vehicular traffic noise 
levels.10 Currently, TNM 2.5 is the only noise-modeling program formally accepted for 
use within the State of California.  

 
Dominant input to the acoustical model included the following:  
 
! The proposed site development plan (Source: Jones Engineers, Inc., 11/16). 

! A digitized line-of-sight representation of all major roadways affecting the project site 
under the worst-case future noise condition (i.e., Interstate 8).  

! Future Average Daily Trips (ADT’s) for the aforementioned roadway segments 
(Source: County of San Diego GP 2020 build out year 2030 Planning Commission 
Recommended Volumes GIS layer).  

! A traffic mix of 88.4% LDA/LDT, 6.4% MDT, 4.7% HDT, and 0.5% MCY in 
accordance with the Caltrans ITS Transportation Protocols (Source: Caltrans Traffic 
Data Branch, 3/09). 11 

! A peak hour traffic percentage of 8% of the ADT.12 
! Receptor and topographic elevations (Source: USGS Digital Elevation Model). 
! A composite pavement type, consisting of an average of Portland Cement Concrete 

(PCC) and Dense-Graded Asphaltic Concrete (DGAC) in accordance with TNM 2.5 
test results (1998). 

 
Modeled receptor areas consisting of useable space locations within the project 

footprint as well as exterior building façade points were sampled at various locations to 
determine the variation of all acoustic sources across, and affecting, the project site.  
 
Operational Noise Impact Assessment Approach 

  
Predicted onsite sound emanations from the proposed Victoria Estates 

Subdivision (TM 5431) project site would consist solely of 20 ground-based high-
efficiency HVAC units located adjacent to each residential structure, as shown in Figure 
7 on Page 16 of this report. These sources were modeled in a three-dimensional fashion 
using the ISE Industrial Source Model (IS3) v4.1. The IS3 model calculates the predicted 
acoustic field pattern using a vector-based summation of all source-receptor pairs. The 
resulting output consists of an isogram containing the predicted acoustic field.  
 

                                                
 
10 The components of the TNM model are supported by a scientifically founded and experimentally calibrated acoustic computation 
methodology.  The database is made up of over 6,000 individual pass-by events measured at forty sites across the country. 
11 The Caltrans vehicle classifications are as follows: LDA = Light Duty Automobile, LDT = Light Duty Truck, MDT = Medium Duty Truck, 
HDT = Heavy Duty Truck, and MCY = Motorcycle. 
12 For values between approximately 8 and 12 percent, the energy-mean A-weighted sound level is equivalent to the CNEL.  
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FIGURE 5: Ambient Noise Monitoring Location ML 1 (ISE 11/16)



Acoustical Site Assessment 
Victoria Estates Subdivision (TM 5431) – San Diego, CA 

ISE Project #16-006 
January 30, 2019 (Revised) 

Page 14 
 

 

© 2016-2019 Investigative Science and Engineering, Inc.  
The leader in Scientific Consulting and Research… 

 

 

 

 
FIGURE 6: Ambient Monitoring Photos for Station ML 1 (ISE 12/16) 
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 For the analysis, proposed structural features and relevant topography were 
plotted in GIS using a SPCS coordinate system (CA Zone VI), and incorporated into the 
model. These features included all onsite structures as well as their applicable pad 
elevations. Receptor elevations were modeled at five (5) feet above any finished pad 
elevation.  
 

Acoustical sources were modeled at their full measured and/or published levels, 
and identified lowest dominant emissive frequency (taken in this case at 250 Hz). A 
propagation rule consistent with a spherical point source close to the ground was 
applied. The resulting aggregate noise emission contours were compared against 
County Noise Ordinance Section 36.404 to ascertain property line compliance. 
 
FINDINGS AND RECOMMENDATIONS 
 
Field Acoustical Reconnaissance Findings 

 
The results of the field reconnaissance sound level monitoring are shown in 

Table 3 below with the field data record provided as an attachment to this report. The 
values for the equivalent sound level (Leq-h), the maximum and minimum measured 
sound levels (Lmax and Lmin), and the statistical indicators L10 and L90, are given for the 
monitoring location examined. 

 

TABLE 3: Measured Ambient Sound Levels – Tentative Map 5431 

  One-Hour Noise Level Descriptors in dBA 

Location Start Time Leq Lmax Lmin L10 L90 

ML 1 10:19 a.m. 45.1 60.5 39.3 47.5 41.8 

Monitoring Location: 

Location ML 1: Near Proposed Lots #1 and #9. GPS: CA-VI 6405450.6 1886795.7 

Measurements performed by ISE on 12/6/16.  

EPE = Estimated GPS Position Error = 16 ft.  
Temperature = 68.4 °F. Relative Humidity = 36.0 %. Barometric Pressure = 29.99 in-Hg. 

 

Measurements collected reflect the ambient daytime community sound levels in 
the vicinity of the proposed project site. As can be seen, the hourly average sound level 
(or Leq-h) recorded over the monitoring period was 45.1 dBA, and was observed to be 
entirely due to distant traffic noise along Interstate 8 (I-8). These levels were found to be 
currently in compliance with the County’s 60 dBA CNEL compatibility standards for the 
observed community setting. 
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FIGURE 7: Proposed Ground-Based HVAC Locations (ISE 1/19)



Acoustical Site Assessment 
Victoria Estates Subdivision (TM 5431) – San Diego, CA 

ISE Project #16-006 
January 30, 2019 (Revised) 

Page 17 
 

 

© 2016-2019 Investigative Science and Engineering, Inc.  
The leader in Scientific Consulting and Research… 

 

 
Estimated Construction Noise Emission Levels 
 

The estimated worst-case onsite construction vehicle noise emissions are 
provided in Table 4 on the following page. Construction within the proposed project area 
would typically occur between the hours of 7:00 a.m. and 3:00 p.m. Monday through 
Friday.  

 
As can be seen, predicted worst-case construction noise levels could be as high 

as 77.4 dBA Leq8h at 50-feet as shown in Figures 8a and -b starting on Page 19 of this 
report. As a result, selected areas shown in Figures 8a and -b where the 75 dBA Leq8h 
contour encroaches on adjacent residential parcels would be in excess of County Noise 
Ordinance Section 36.409 standards, and would require remedial mitigation measures.  

 
Since final construction means-and-methods are not in place, it is recommended 

that onsite acoustical monitoring of construction activities occur, and remedial 
engineering practices be implemented on a case-by-case basis. Such measures could 
include, but not be limited to, temporary construction noise barriers (for example 
plywood barriers with a minimum surface density of 3.5 pounds per square foot), 
reoperation of construction means-and-methods, and selected isolation of noise 
generating equipment. Thus, prior to issuance of any construction permits, the applicant 
shall ensure that the above referenced monitoring and abatement plan is implemented to 
ensure that construction noise levels do not exceed 75 dBA Leq8h per County ordinance.  
 
Future Traffic Noise Impacts to Proposed Development 
 

Traffic noise affecting the proposed Tentative Map 5431 project site is currently, 
and would continue to be, the aggregation of traffic along Interstate 8 (I-8). Figure 9 on 
Page 21 identifies future year 2030 worst-case average daily traffic (ADT) volumes along 
I-8, as well as adjoining roadways. As can be seen, all other surrounding roadways 
produce negligible traffic contributions.   

 
Interstate 8 currently has a posted speed of 70 MPH for automobiles and 

motorcycles, and a 55 MPH posted limit for medium and heavy-duty trucks. The 
eastbound travel lanes are significantly depressed, with respect to the westbound lanes, 
by approximately 10 to 15 feet. Given these traffic volumes, Table 5 on Page 22 shows 
the predicted TNM receptor ID corresponding to the proposed physical lot number and 
whether or not mitigation measures are indicated. The complete model runs are 
provided as an attachment to this report.  
 

Based upon the findings, no exterior noise levels within sensitive usable space 
areas are identified which would exceed the County’s noise abatement standards. No 
significant exterior acoustical impacts are identified. Future first- and second-floor 
building façade noise levels were found to be below the CCR Title 24 Noise Insulation 
threshold of 60 dBA CNEL and would not require mitigation measures pursuant to State 
code.  
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TABLE 4: Aggregate Predicted Construction Noise Levels 

Equipment Type Model Quantity Used (#) 
Source Level at 50 
Feet at Full Load 

(dBA) 

Average Load 
Factor (%) Duty Cycle (Hours) Cumulative Effect at 

50 Feet (dBA Leq8h) 

Generic Water Truck (2000 Gal) 1 70 50 6 65.7 

CAT 320 Hydraulic Excavator 2 75 50 6 73.8 

CAT D9L 1 75 50 6 70.7 

CAT 420D Rubber Tire Backhoe 1 70 50 6 65.7 

CAT 950 Loader 1 75 50 6 70.7 

Worst-Case Aggregate Sum @ 50 Ft. (Σ): 77.4 

Source:  EPA PB 206717, Environmental Protection Agency, 12/31/71, “Noise from Construction Equipment and Operations” 
Ordinance Averaging Time = 8 hours. 
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FIGURE 8a: Expected Northerly Construction Noise Exposure Map (ISE 1/19)  
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FIGURE 8b: Expected Southerly Construction Noise Exposure Map (ISE 1/19) 



Acoustical Site Assessment 
Victoria Estates Subdivision (TM 5431) – San Diego, CA 

ISE Project #16-006 
January 30, 2019 (Revised) 

Page 21 
 

 

© 2016-2019 Investigative Science and Engineering, Inc.  
The leader in Scientific Consulting and Research… 

 

 

FIGURE 9: GP 2020 Future Year 2030 Traffic Volumes (ISE 11/16)
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TABLE 5: Predicted Future Transportation Noise Levels – Tentative Map 5431 

TNM Calculation 
Receptor ID 

Ground Receptor 
Sound Levels in 

dBA 

Elevated 
Receptor Sound 

Levels in dBA 

GP 2020 Exterior 
Mitigation 
Required? 

CCR Title 24 
Interior Mitigation 

Required? 

1 50.5 50.6 No No 
2 49.9 50.0 No No 
3 49.4 49.5 No No 
4 50.5 50.6 No No 
5 50.2 50.2 No No 
6 51.2 51.2 No No 
7 51.4 51.4 No No 
8 51.8 51.8 No No 
9 52.5 52.5 No No 

10 53.0 53.0 No No 
11 52.3 52.3 No No 
12 57.7 57.7 No No 
13 58.9 58.8 No No 
14 59.7 59.8 No No 
15 58.8 58.9 No No 
16 57.9 58.0 No No 
17 57.1 57.1 No No 
18 55.9 55.9 No No 
19 56.5 56.5 No No 
20 57.0 57.0 No No 

 
 
Operational Noise Impact Findings 

  
The Victoria Estates Subdivision (TM 5431) project site would operate 20 

Mitsubishi Electric Model MXZ-3C24NAHZ2 multi-indoor inverter heat-pump systems as 
previously shown in Figure 7. Each of these units produces a maximum (heating mode) 
source level of 58 dBA at 10 feet per AHRI Test Standard 270.13 Each unit was modeled 
using the ISE Industrial Source Model (IS3) v4.1 with the results shown in Figure 10 on 
the following page. The IS3 input model decks, and color output contour plot in SPCS 
CA VI coordinates, are provided as attachments to this report. 

 
As can be seen in the figure, the requisite worst-case 45 dBA Leq-h noise 

contour, which is the impact threshold delineator per County Noise Ordinance Section 
36.404 is contained entirely within the source properties. Closest property line noise 
levels were found to approach 40 dBA. Thus, no operational noise impacts are expected 
due to proposed HVAC operation within the Victoria Estates Subdivision (TM 5431) site. 
 
                                                
 
13 Source: Air conditioning, Heating, and Refrigeration Institute (AHRI) Standard Test 270, Sound Performance Rating of Outdoor Unitary 
Equipment, 2015. 
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FIGURE 10: Expected Noise Exposure from HVAC Units at Ground Level (ISE 1/19)
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CERTIFICATION OF ACCURACY AND QUALIFICATIONS 

 
This report was prepared by Investigative Science and Engineering, Inc. (ISE). 

The members of its professional staff contributing to the report are listed below: 
 

Rick Tavares Ph.D. Civil Engineering 
(rtavares@ise.us) M.S. Structural Engineering 
 M.S. Mechanical Engineering 
 B.S. Aerospace Engineering / Engineering Mechanics 
  
Karen Tavares B.S. Electrical Engineering 
(ktavares@ise.us)  

 
ISE affirms to the best of its knowledge and belief that the statements and 

information contained herein are in all respects true and correct as of the date of this 
report. Content and information contained within this report is intended only for the 
subject project and is protected under 17 U.S.C. §§ 101 through 810. 

 
Should the reader have any questions regarding the findings and conclusions 

presented in this report, please do not hesitate to contact ISE at (760) 787-0016. 
 
Approved as to Form and Content: 
 

 
 
Rick Tavares, Ph.D. 
 
Project Principal 
Investigative Science and Engineering, Inc. (ISE) 
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APPENDICES AND SUPPLEMENTAL INFORMATION 
 

APP 1 – Field Reconnaissance Measurement Results 
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APP 2 – TNM Model Input/Output Data 
 

 
6403500 6404000 6404500 6405000 6405500 6406000 6406500 6407000 6407500 6408000 6408500

Victoria Estates (TM 5431)

Plan View
Run name: TM 5431
Scale:  500 feet

Sheet 1 of 1 6 Dec 2016
ISE
Project/Contract No. 16-006
TNM Version 2.5, Feb 2004
Analysis By: R. Tavares Ph.D.

Roadway: 
Receiver: 
Barrier: 
Building Row: 
Terrain Line: 

Ground Zone: polygon
Tree Zone: dashed polygon
Contour Zone: polygon
Parallel Barrier: 
Skew Section: 
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APP 3 – Proposed HVAC Manufacturer Specification Data 
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APP 4 – IS3 Model Input/Output Results for Proposed HVAC Units 
 
IS3 PROGRAM INPUT DECK - (C) 2018 INVESTIGATIVE SCIENCE & ENGINEERING INC. 
GLOBAL VARIABLE DECLARATION 
   PROBLEM STATEMENT: TM 5431 HVAC MODELING 
   STARTING POINT (XY IN FEET): 6405486.6,1885032.0 
   ENDING POINT (XY IN FEET): 6406870.2,1887605.2 
   ANALYSIS FREQUENCY (HZ): 250 
   REFERENCE DISTANCE FOR SOUND (D IN FEET): 10 
   SOUND PROPAGATION COEFF XLOG10: 25 
   EXCESS ATTENUATION (DB): 0 
   COMPUTATIONAL STEP DISTANCE (IN FEET): 1 
   RECEPTOR ELEVATION (IN FEET): 5 
ACOUSTIC SOURCE DECLARATION (XYZ - SOUND LEVEL - LABEL) 
   NUMBER OF SOURCE POINTS: 20 
   6405640.5,1887438.25,3,58,HVAC UNIT 1 
   6405646,1887247.375,3,58,HVAC UNIT 2 
   6405616.5,1887095.125,3,58,HVAC UNIT 3 
   6406007,1887332.125,3,58,HVAC UNIT 4 
   6406180.5,1887431.125,3,58,HVAC UNIT 5 
   6406426,1887143,3,58,HVAC UNIT 6 
   6406095,1887026,3,58,HVAC UNIT 7 
   6406451,1886929.375,3,58,HVAC UNIT 8 
   6406257,1886791.375,3,58,HVAC UNIT 9 
   6405937.5,1886824.375,3,58,HVAC UNIT 10 
   6406734.5,1887165.25,3,58,HVAC UNIT 11 
   6405831.5,1885744,3,58,HVAC UNIT 12 
   6406109.5,1885831.875,3,58,HVAC UNIT 13 
   6406309.5,1885852.75,3,58,HVAC UNIT 14 
   6405984,1885590.875,3,58,HVAC UNIT 15 
   6406199.5,1885703.75,3,58,HVAC UNIT 16 
   6406425.5,1885701.5,3,58,HVAC UNIT 17 
   6406508.5,1885853.25,3,58,HVAC UNIT 18 
   6406765,1885866.5,3,58,HVAC UNIT 19 
   6406721.5,1885720.375,3,58,HVAC UNIT 20 
BARRIER SEGMENT DECLARATION (START XY - END XY - HEIGHT - STC - LABEL) 
   NUMBER OF BARRIER PAIRS: 120 
   6405586.5,1887080.875,6405586.5,1887136.5,30,0,LOT 1 STRUCTURE 
   6405586.5,1887136.5,6405666.5,1887135.875,30,0,LOT 1 STRUCTURE 
   6405666.5,1887135.875,6405666.5,1887099.125,30,0,LOT 1 STRUCTURE 
   6405666.5,1887099.125,6405611.5,1887099.5,30,0,LOT 1 STRUCTURE 
   6405611.5,1887099.5,6405612,1887080.625,30,0,LOT 1 STRUCTURE 
   6405612,1887080.625,6405586.5,1887080.625,30,0,LOT 1 STRUCTURE 
   6405596.5,1887249.75,6405645,1887313.875,30,0,LOT 2 STRUCTURE 
   6405645,1887313.875,6405673.5,1887291.5,30,0,LOT 2 STRUCTURE 
   6405673.5,1887291.5,6405641,1887247.625,30,0,LOT 2 STRUCTURE 
   6405641,1887247.625,6405655,1887235.875,30,0,LOT 2 STRUCTURE 
   6405655,1887235.875,6405640,1887215.625,30,0,LOT 2 STRUCTURE 
   6405640,1887215.625,6405596.5,1887249.75,30,0,LOT 2 STRUCTURE 
   6405595.5,1887461.125,6405666.5,1887497.625,30,0,LOT 3 STRUCTURE 
   6405666.5,1887497.625,6405682.5,1887465.25,30,0,LOT 3 STRUCTURE 
   6405682.5,1887465.25,6405635,1887439.875,30,0,LOT 3 STRUCTURE 
   6405635,1887439.875,6405642.5,1887422.875,30,0,LOT 3 STRUCTURE 
   6405642.5,1887422.875,6405620.5,1887411.625,30,0,LOT 3 STRUCTURE 
   6405620.5,1887411.625,6405595.5,1887461,30,0,LOT 3 STRUCTURE 
   6405975,1887323.875,6405986,1887378.375,30,0,LOT 4 STRUCTURE 
   6405986,1887378.375,6406064,1887361.625,30,0,LOT 4 STRUCTURE 
   6406064,1887361.625,6406057.5,1887326,30,0,LOT 4 STRUCTURE 
   6406057.5,1887326,6406003.5,1887336.875,30,0,LOT 4 STRUCTURE 
   6406003.5,1887336.875,6406000.5,1887318.75,30,0,LOT 4 STRUCTURE 
   6406000.5,1887318.75,6405975,1887323.875,30,0,LOT 4 STRUCTURE 
   6406118,1887468.125,6406203,1887471.875,30,0,LOT 5 STRUCTURE 
   6406203,1887471.875,6406220.5,1887449.5,30,0,LOT 5 STRUCTURE 
   6406220.5,1887449.5,6406193.5,1887425.5,30,0,LOT 5 STRUCTURE 
   6406193.5,1887425.5,6406181.5,1887436.875,30,0,LOT 5 STRUCTURE 
   6406181.5,1887436.875,6406120.5,1887434.5,30,0,LOT 5 STRUCTURE 
   6406120.5,1887434.5,6406118,1887468,30,0,LOT 5 STRUCTURE 
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   6406686.5,1887148.25,6406739.5,1887162.875,30,0,LOT 6 STRUCTURE 
   6406739.5,1887162.875,6406734.5,1887181.25,30,0,LOT 6 STRUCTURE 
   6406734.5,1887181.25,6406758,1887187.75,30,0,LOT 6 STRUCTURE 
   6406758,1887187.75,6406773.5,1887134,30,0,LOT 6 STRUCTURE 
   6406773.5,1887134,6406696.5,1887112.75,30,0,LOT 6 STRUCTURE 
   6406696.5,1887112.75,6406686.5,1887148,30,0,LOT 6 STRUCTURE 
   6406424,1887155.25,6406443,1887165.75,30,0,LOT 7 STRUCTURE 
   6406443,1887165.75,6406465.5,1887124.25,30,0,LOT 7 STRUCTURE 
   6406465.5,1887124.25,6406406,1887091.25,30,0,LOT 7 STRUCTURE 
   6406406,1887091.25,6406391.5,1887118.625,30,0,LOT 7 STRUCTURE 
   6406391.5,1887118.625,6406432,1887141.5,30,0,LOT 7 STRUCTURE 
   6406432,1887141.5,6406424,1887155.25,30,0,LOT 7 STRUCTURE 
   6406081,1887056.375,6406135.5,1887055.625,30,0,LOT 8 STRUCTURE 
   6406135.5,1887055.625,6406136,1886974.375,30,0,LOT 8 STRUCTURE 
   6406136,1886974.375,6406099.5,1886974.625,30,0,LOT 8 STRUCTURE 
   6406099.5,1886974.625,6406099.5,1887030.125,30,0,LOT 8 STRUCTURE 
   6406099.5,1887030.125,6406081,1887030.875,30,0,LOT 8 STRUCTURE 
   6406081,1887030.875,6406081,1887056.375,30,0,LOT 8 STRUCTURE 
   6405909.5,1886843,6405955.5,1886872.125,30,0,LOT 9 STRUCTURE 
   6405955.5,1886872.125,6405998.5,1886803.125,30,0,LOT 9 STRUCTURE 
   6405998.5,1886803.125,6405968,1886783.625,30,0,LOT 9 STRUCTURE 
   6405968,1886783.625,6405938.5,1886830.875,30,0,LOT 9 STRUCTURE 
   6405938.5,1886830.875,6405923,1886821,30,0,LOT 9 STRUCTURE 
   6405923,1886821,6405909.5,1886843,30,0,LOT 9 STRUCTURE 
   6406227.5,1886805,6406252.5,1886805.625,30,0,LOT 10 STRUCTURE 
   6406252.5,1886805.625,6406253.5,1886787.125,30,0,LOT 10 STRUCTURE 
   6406253.5,1886787.125,6406307.5,1886789,30,0,LOT 10 STRUCTURE 
   6406307.5,1886789,6406309.5,1886752.375,30,0,LOT 10 STRUCTURE 
   6406309.5,1886752.375,6406230,1886749.5,30,0,LOT 10 STRUCTURE 
   6406230,1886749.5,6406227.5,1886804.875,30,0,LOT 10 STRUCTURE 
   6406455.5,1886943.25,6406480.5,1886943,30,0,LOT 11 STRUCTURE 
   6406480.5,1886943,6406481.5,1886887.625,30,0,LOT 11 STRUCTURE 
   6406481.5,1886887.625,6406401.5,1886888.125,30,0,LOT 11 STRUCTURE 
   6406401.5,1886888.125,6406401,1886925,30,0,LOT 11 STRUCTURE 
   6406401,1886925,6406455.5,1886924.625,30,0,LOT 11 STRUCTURE 
   6406455.5,1886924.625,6406455.5,1886943.25,30,0,LOT 11 STRUCTURE 
   6406051,1885861.75,6406129.5,1885878.25,30,0,LOT 12 STRUCTURE 
   6406129.5,1885878.25,6406141,1885824.125,30,0,LOT 12 STRUCTURE 
   6406141,1885824.125,6406117,1885818.75,30,0,LOT 12 STRUCTURE 
   6406117,1885818.75,6406112.5,1885836.75,30,0,LOT 12 STRUCTURE 
   6406112.5,1885836.75,6406059.5,1885826.125,30,0,LOT 12 STRUCTURE 
   6406059.5,1885826.125,6406051,1885861.75,30,0,LOT 12 STRUCTURE 
   6405784,1885760,6405840.5,1885799.875,30,0,LOT 13 STRUCTURE 
   6405840.5,1885799.875,6405861.5,1885770,30,0,LOT 13 STRUCTURE 
   6405861.5,1885770,6405825.5,1885744.75,30,0,LOT 13 STRUCTURE 
   6405825.5,1885744.75,6405836.5,1885729.5,30,0,LOT 13 STRUCTURE 
   6405836.5,1885729.5,6405816,1885714.625,30,0,LOT 13 STRUCTURE 
   6405816,1885714.625,6405784,1885759.75,30,0,LOT 13 STRUCTURE 
   6405983.5,1885642,6406019.5,1885645,30,0,LOT 14 STRUCTURE 
   6406019.5,1885645,6406027,1885563.875,30,0,LOT 14 STRUCTURE 
   6406027,1885563.875,6405972.5,1885559.5,30,0,LOT 14 STRUCTURE 
   6405972.5,1885559.5,6405970,1885584.75,30,0,LOT 14 STRUCTURE 
   6405970,1885584.75,6405988.5,1885586.75,30,0,LOT 14 STRUCTURE 
   6405988.5,1885586.75,6405983.5,1885641.875,30,0,LOT 14 STRUCTURE 
   6406150.5,1885690.25,6406204,1885699.875,30,0,LOT 15 STRUCTURE 
   6406204,1885699.875,6406200.5,1885718.375,30,0,LOT 15 STRUCTURE 
   6406200.5,1885718.375,6406225.5,1885722.625,30,0,LOT 15 STRUCTURE 
   6406225.5,1885722.625,6406236,1885668.125,30,0,LOT 15 STRUCTURE 
   6406236,1885668.125,6406157.5,1885654.125,30,0,LOT 15 STRUCTURE 
   6406157.5,1885654.125,6406150.5,1885690,30,0,LOT 15 STRUCTURE 
   6406374.5,1885697.875,6406429,1885697.75,30,0,LOT 16 STRUCTURE 
   6406429,1885697.75,6406429.5,1885716.75,30,0,LOT 16 STRUCTURE 
   6406429.5,1885716.75,6406454.5,1885716.375,30,0,LOT 16 STRUCTURE 
   6406454.5,1885716.375,6406455,1885661.125,30,0,LOT 16 STRUCTURE 
   6406455,1885661.125,6406374.5,1885662.125,30,0,LOT 16 STRUCTURE 
   6406374.5,1885662.125,6406374.5,1885697.875,30,0,LOT 16 STRUCTURE 
   6406666,1885754.875,6406745.5,1885764.25,30,0,LOT 17 STRUCTURE 
   6406745.5,1885764.25,6406753,1885709.375,30,0,LOT 17 STRUCTURE 
   6406753,1885709.375,6406727.5,1885706.25,30,0,LOT 17 STRUCTURE 
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   6406727.5,1885706.25,6406725,1885724.625,30,0,LOT 17 STRUCTURE 
   6406725,1885724.625,6406671,1885718.625,30,0,LOT 17 STRUCTURE 
   6406671,1885718.625,6406666,1885754.75,30,0,LOT 17 STRUCTURE 
   6406702,1885882.75,6406774.5,1885916.25,30,0,LOT 18 STRUCTURE 
   6406774.5,1885916.25,6406794,1885874,30,0,LOT 18 STRUCTURE 
   6406794,1885874,6406771.5,1885861.5,30,0,LOT 18 STRUCTURE 
   6406771.5,1885861.5,6406766.5,1885872.125,30,0,LOT 18 STRUCTURE 
   6406766.5,1885872.125,6406717.5,1885849.25,30,0,LOT 18 STRUCTURE 
   6406717.5,1885849.25,6406702,1885882.5,30,0,LOT 18 STRUCTURE 
   6406445.5,1885868.75,6406517.5,1885902.5,30,0,LOT 19 STRUCTURE 
   6406517.5,1885902.5,6406541,1885851.875,30,0,LOT 19 STRUCTURE 
   6406541,1885851.875,6406518.5,1885841.25,30,0,LOT 19 STRUCTURE 
   6406518.5,1885841.25,6406510.5,1885858.125,30,0,LOT 19 STRUCTURE 
   6406510.5,1885858.125,6406461,1885835.375,30,0,LOT 19 STRUCTURE 
   6406461,1885835.375,6406445.5,1885868.625,30,0,LOT 19 STRUCTURE 
   6406259,1885893.5,6406338.5,1885894.375,30,0,LOT 20 STRUCTURE 
   6406338.5,1885894.375,6406340.5,1885838.875,30,0,LOT 20 STRUCTURE 
   6406340.5,1885838.875,6406315,1885838.375,30,0,LOT 20 STRUCTURE 
   6406315,1885838.375,6406314,1885857.375,30,0,LOT 20 STRUCTURE 
   6406314,1885857.375,6406259.5,1885856.75,30,0,LOT 20 STRUCTURE 
   6406259.5,1885856.75,6406258.5,1885893.375,30,0,LOT 20 STRUCTURE 
DISCRETE RECEPTOR POINT DECLARATION (XYZ - LABEL) 
   NUMBER OF DISCRETE RECEPTORS: 0 
   0,0,0,NOPOINT 
END OF INPUT FILE - REV 4.1 
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INDEX OF IMPORTANT TERMS 
 
acoustic floor, 7 
A-weighted, 6 
 
California Code of Regulations, 11 
Caltrans ITS, 12 
CCR, 11 
CCR Title 24, 17 
CNEL, 7, 11, 12, 17 
 
dB, 1, 6 
dBA, 6, 7, 9, 11, 15 
decibel, 1, 6, 7 
 
FHWA/CA/TL-87/03, 12 
FHWA-PD-96-010, 12 
 

ISE, 1, 2, 11, 14, 15, 24 
L10, 7, 15 
L90, 7, 15 
Leq, 6, 7, 15 
Leq(h), 6 
Leq-h, 6 
LORAN-C, 11 
 
Noise, 7, 11, 13, 15 
Noise Ordinance, 9 
 
Quest SoundPro, 11 
 
SR-125, 12 
 
TNM 2.5, 12 

 
 
 

 




