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6.0 MODELING PARAMETERS AND ASSUMPTIONS 

6.1 Construction Noise 

The noise impacts from construction of the proposed project have been analyzed through use of the 
FHWA’s Roadway Construction Noise Model (RCNM).  The FHWA compiled noise measurement data 
regarding the noise generating characteristics of several different types of construction equipment used 
during the Central Artery/Tunnel project in Boston.  Table C below provides a list of the construction 
equipment anticipated to be used for each phase of construction as detailed in Air Quality and Greenhouse 
Gas Emissions Impact Analysis Downtown Anaheim Project (Air Quality Analysis), prepared by Vista 
Environmental, July 31, 2018. 

Table C – Construction Equipment Noise Emissions and Usage Factors 

Equipment Description 
Number of 
Equipment 

Acoustical Use 
Factor1 (percent) 

Spec 721.560 Lmax at 
50 feet2 (dBA, slow3) 

Actual Measured Lmax 
at 50 feet4 (dBA, slow3) 

Demolition     
Concrete/Industrial Saw 1 20 90 90 
Rubber Tired Dozer 1 40 85 82 
Tractor, Loader, or Backhoe 3 40 84 N/A 
Grading     
Grader 1 40 85 83 
Rubber Tired Dozer 1 40 85 82 
Tractor, Loader or Backhoe5 3 40 84 N/A 
Building Construction     
Crane 1 16 85 81 
Forklift (Gradall) 1 40 85 83 
Generator 1 50 82 81 
Welder 3 40 73 74 
Tractor, Loader or Backhoe5 1 40 84 N/A 
Paving     
Cement & Mortar Mixer6 1 50 80 80 
Paver 2 50 85 77 
Paving Equipment 2 50 85 77 
Roller 2 20 85 80 
Architectural Coating     
Air Compressor 1 40 80 78 
Notes: 
1  Acoustical use factor is the percentage of time each piece of equipment is operational during a typical workday. 
2  Spec 721.560 is the equipment noise level utilized by the RCNM program. 
3  The “slow” response averages sound levels over 1-second increments. A “fast” response averages sound levels over 0.125-second increments.  
4 Actual Measured is the average noise level measured of each piece of equipment during the Central Artery/Tunnel project in Boston, 
Massachusetts primarily during the 1990s. 
5  For the tractor/loader/backhoe, the tractor noise level was utilized, since it is the loudest of the three types of equipment. 
6  For the cement & mortar mixer, the drum mixer noise level was utilized. 
Source: Federal Highway Administration, 2006 and CalEEMod default equipment mix. 

 
Table C also shows the associated measured noise emissions for each piece of equipment from the RCNM 
model and measured percentage of typical equipment use per day.  Construction noise impacts to the nearby 
sensitive receptors have been calculated according to the equipment noise levels and usage factors listed in 
Table C and through use of the RCNM. For each phase of construction, the nearest piece of equipment was 
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placed at the shortest distance of the proposed activity to the nearest home and each subsequent piece of 
equipment was placed an additional 50 feet away 

6.2 Operations-Related Noise 

The proposed project would result in increases in traffic noise to the nearby roadways as well as introduce 
new sensitive receptors to the project site.  The noise impacts to the proposed townhomes and offsite 
sensitive receptors were analyzed separately and the modeling procedures are detailed below. 

SoundPlan Model Assumptions 
The onsite noise impacts to the proposed residential townhomes and common recreation areas were 
analyzed through use of the SoundPlan Version 8.0 noise modeling software.  The SoundPlan’s train noise 
algorithms are based on the Federal Railroad Administration (FRA) High Speed Ground Transportation 
(HSGT) 2005 Noise Model.  The SoundPlan Model requires the input of rail lines and the locations of the 
noise measurement receivers for the existing conditions.  Stationary noise sources with associated 
frequency spectrums, sound barriers, terrain contour lines, building placement, and specific ground 
coverage zones may be incorporated as well.  The site plan and aerial photos were used to determine the 
placement of nearby roads in the project vicinity and the topographical lines from the grading plan were 
utilized to develop elevation contours of the project vicinity in the SoundPlan model.  The default 
temperature of 20 degrees Celsius (68 degrees Fahrenheit) and default humidity of 50 percent, which can 
vary the propagation of noise, were used in the analysis and represent reasonable assumptions, since they 
are near the averages experienced in the project vicinity.   

Railroad Assumptions utilized in SoundPlan 

The two BNSF Railroad lines that runs adjacent to the east side of the project site is utilized for Metrolink 
commuter trains, Amtrak passenger trains, and freight trains.  According to www.metrolinktrains.com the 
railroad lines adjacent to the project site are utilized for the Orange County Line, which has 15 trains per 
day traveling to Orange County and 15 trains per day traveling to Los Angeles, that results in 30 Metrolink 
trains that pass by the project site each weekday that were modeled in the SoundPlan model.  According to 
www.amtrak.com the railroad lines adjacent to the project site are utilized for the Pacific Surfliner, which 
has 10 trains per day traveling to Orange County and 10 trains per day traveling to Los Angeles, that results 
in 20 Amtrak trains that pass by the project site each weekday that were modeled in the SoundPlan model.  
According to www.railroadforums.com there are four daily freight trains that pass by the project site on the 
BNSF Railroad that were also modeled in the SoundPlan model.  A summary of the train parameters entered 
into the SoundPlan model is shown below in Table D.  The passenger trains were modeled as traveling at 
50 miles per hour and the freight trains were modeled as traveling at 35 miles per hour. In addition, all 
northbound trains were modeled on the east track and all southbound trains were modeled on the west track. 
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Table D – SoundPlan Model Railroad Parameters  

Type of Train 

Daily Train Pass Bys 

Day 
(7 a.m. to 7 p.m.) 

Evening 
(7 p.m. to 10 p.m.) 

Night 
(10 p.m. to 7 a.m.) Overall 

East Track (Northbound Line) 

Metrolink  10 1 4 15 

Amtrak 9 0 1 10 

Freight Train 1 0 1 2 

West Track (Southbound Line) 

Metrolink  12 2 1 15 

Amtrak 8 1 1 10 

Freight Train 2 0 0 2 
Source: www.metrolinktrains.com; www.amtrak.com;  www.railroadforums.com 

 

Sound Wall Assumptions 
According to the project applicant, minimum 6-foot high solid walls would be constructed on the northern 
and southern property lines and between the proposed structures and the northern and southern walls on the 
eastern property line. In order to ensure that the minimum 6-foot high wall are constructed, Project Design 
Feature 1 has been included in this analysis.  These sound walls were modeled in the SoundPlan model in 
order to account for the noise attenuation provided by these walls.  All sound walls were modeled based on 
the SoundPlan model default reflection and absorption properties. 

Modeling Calibration 

Receivers were placed at the locations of the four noise measurement sites in the SoundPlan model in order 
to assist in the calibration of the noise sources inputted into the model as well as to verify the accuracy of 
the SoundPlan model.  Table E provides a summary of the calculated results and a comparison to the noise 
measurements.  The SoundPlan Model printouts for the model calibration are provided in Appendix D. 

Table E – SoundPlan Model Calibration to Existing Noise Levels 

Site 
No Location 

Calculated Noise 
Level1 (dBA CNEL) 

Measured Noise Level2  
(dBA CNEL) Difference 

A Near Northeast Corner of Project Site 72.6 73.3 -0.7 

B Near Southeast Corner of Project Site 72.8 74.2 -1.4 

C Near Southwest Corner of Project Site 63.3 62.8 0.5 

D Near Northwest Corner of Project Site 65.2 66.2 -1.0 
Notes: 
1 Noise level calculated from SoundPlan Version 8.0 
2 Measured noise levels from Table A above. 

 

 

Table E above shows that the SoundPlan Model is within 1.4 dBA of the field noise measurements, which 
is within the range of allowed tolerances as described in Section 4.4.1, Routine Model Calibration of 
Caltrans Technical Noise Supplement (Caltrans, 2013).  Therefore, based on the noise measurements, the 
SoundPlan model provides an accurate representation of the project area noise levels. 
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FHWA Model Methodology 
The proposed project would result in increases in traffic noise to the nearby roadways.  The project impacts 
to the offsite roadways were analyzed through use of the FHWA Traffic Noise Prediction Model - FHWA-
RD-77-108 (FHWA Model).  The FHWA Model arrives at a predicted noise level through a series of 
adjustments to the Reference Energy Mean Emission Level (REMEL).  Adjustments are then made to the 
reference energy mean emission level to account for: the roadway active width (i.e., the distance between 
the center of the outermost travel lanes on each side of the roadway), the total average daily traffic (ADT) 
and the percentage of ADT which flows during the day, evening and night, the travel speed, the vehicle 
mix on the roadway, which is a percentage of the volume of automobiles, medium trucks and heavy trucks, 
the roadway grade, the angle of view of the observer exposed to the roadway and site conditions ("hard" or 
"soft" relates to the absorption of the ground, pavement or landscaping).  The following section provides a 
discussion of the software and modeling input parameters used in this analysis and a discussion of the 
resultant existing noise model. 

FHWA Model Traffic Noise Prediction Model Inputs 

The roadway parameters used for this study are presented in Table F.  The roadway classifications are based 
on the City’s General Plan Circulation Element.  The roadway speeds are based on the posted speed limits.  
The distance to the nearest sensitive receptor was determined by measuring the distance from the roadway 
centerline to the nearest sensitive receptor.  Since the study area is located in a suburban environment and 
landscaping or natural vegetation exists along the nearby roadways, soft site conditions were modeled.  

Table F – FHWA Model Roadway Parameters 

Roadway Segment 
General Plan 
Classification 

Vehicle Speed 
(MPH) 

Distance to Nearest 
Receptor (feet) 

La Palma Avenue West of Olive Street Primary Arterial 35 45 

La Palma Avenue West of Pauline Street Primary Arterial 35 50 

La Palma Avenue East of Pauline Street Primary Arterial 35 70 

North Street West of Anaheim Boulevard Collector Street 30 40 

North Street West of Olive Street Collector Street 30 40 

North Street West of Pauline Street Collector Street 30 45 

North Street East of Pauline Street Collector Street 30 50 

Wilhelmina Street West of Anaheim Boulevard Interior Street 25 35 

Wilhelmina Street West of Olive Street Interior Street 25 45 

Wilhelmina Street West of Pauline Street Interior Street 25 40 

Wilhelmina Street East of Pauline Street Interior Street 25 40 

Anaheim Boulevard South of Wilhelmina Street Primary Arterial 35 35 

Olive Street North of North Street Collector Street 35 45 

Olive Street South of Wilhelmina Street Collector Street 35 40 

Pauline Street North of North Street Interior Street 25 45 

Pauline Street South of Wilhelmina Street Interior Street 25 40 
Source: Vista Environmental; and City of Anaheim, 2004. 
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The average daily traffic (ADT) volumes were obtained from the Traffic Impact Study Downtown Anaheim 
39, City of Anaheim (Traffic Impact Analysis), prepared by Linscott, Law & Greenspan, August 2018.  The 
ADT volumes have been provided for both without project and with project conditions for the existing and 
existing plus cumulative projects scenarios.  The ADT volumes used in this analysis are shown in Table G.  

Table G – FHWA Model Average Daily Traffic Volumes  

Road Road Segment 

Average Daily Traffic Volumes 

Existing 
Existing 
+ Project 

Year 2021 
Cumulative 
No Project 

Year 2021 
Cumulative

+ Project 

La Palma Avenue West of Olive Street 20,450 20,510 51,850 21,910 

La Palma Avenue West of Pauline Street 22,420 22,450 23,860 23,890 

La Palma Avenue East of Pauline Street 23,200 23,260 24,660 24,720 

North Street West of Anaheim Boulevard 4,520 4,540 4,670 4,680 

North Street West of Olive Street 2,480 2,500 2,570 2,580 

North Street West of Pauline Street 1,420 1,450 1,460 1,500 

North Street East of Pauline Street 1,340 1,450 1,370 1,480 

Wilhelmina Street West of Anaheim Boulevard 560 580 560 580 

Wilhelmina Street West of Olive Street 1,300 1,360 1,340 1,400 

Wilhelmina Street West of Pauline Street 880 950 910 980 

Wilhelmina Street East of Pauline Street 190 290 190 290 

Anaheim Boulevard South of Wilhelmina Street 17,320 17,350 18,740 18,780 

Olive Street North of North Street 2,810 2,830 2,880 2,900 

Olive Street South of Wilhelmina Street 2,680 2,700 2,770 2,800 

Pauline Street North of North Street 180 250 220 290 

Pauline Street South of Wilhelmina Street 1,300 1,320 1,380 1,400 
Source: Linscott, Law & Greenspan, 2018. 

 

The vehicle mix used in the FHWA-RD-77-108 Model for all analyzed roadways were based on the typical 
vehicle mixes observed for local and arterial roadways in Southern California, which was calculated based 
on a compilation of sources that included the Anaheim Canyon Specific Plan Draft Environmental Impact 
Report, prepared May 2015 and 2016 Annual Average Daily Truck Traffic on the California State Highway 
System, prepared by Caltrans.  The vehicle mixes provide the hourly distribution percentages of 
automobiles, medium trucks, and heavy trucks for input into the FHWA model and are shown below in 
Table H. 
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Table H – Roadway Vehicle Mixes  

Vehicle Type 

Traffic Flow Distributions 

Day 
(7 a.m. to 7 p.m.) 

Evening 
(7 p.m. to 10 p.m.) 

Night 
(10 p.m. to 7 a.m.) Overall 

Local Roads    

Automobiles 67.1% 12.6% 15.5% 97.0% 

Medium Trucks 1.3% 0.2% 0.5% 2.0% 

Heavy Trucks 0.6% 0.1% 0.3% 1.0% 

Arterial Roads 

Automobiles 69.5% 12.9% 9.6% 92.0% 

Medium Trucks 1.4% 0.1% 1.5% 3.0% 

Heavy Trucks 2.4% 0.1% 2.5% 5.0% 
Source: Vista Environmental; Caltrans, 2018; and City of Anaheim, 2015.  

 

FHWA Model Source Assumptions 

To assess the roadway noise generation in a uniform manner, all vehicles are analyzed at the single lane 
equivalent acoustic center of the roadway being analyzed.  In order to determine the height above the road 
grade where the noise is being emitted from, each type of vehicle has been analyzed independently with 
autos at road grade, medium trucks at 2.3 feet above road grade, and heavy trucks at 8 feet above road 
grade.  These elevations were determined through a noise-weighted average of the elevation of the exhaust 
pipe, tires and mechanical parts in the engine, which are the primary noise emitters from a vehicle. 

6.3 Exterior to Interior Attenuation Rates for the Proposed Townhomes 

In order to calculate the exterior to interior attenuation rates for the proposed residential townhome units, 
the architectural plans were utilized to calculate the noise sensitive rooms that face the railroad.  For each 
room the floor area covered by carpet or tile was calculated along with the total square footage of the 
ceilings and walls, in order to determine the sound absorption rate of the room.  The area of exterior walls 
and windows were also calculated in order to determine the exterior transmission levels. The windows and 
exterior doors were based on standard dual pane windows and doors that have a 26 STC Rating as well as 
upgraded windows and doors that have a 30 STC rating and acoustic performance windows and doors that 
have a 35 STC rating.  The walls were based on standard wall construction that includes a stucco exterior, 
½-inch sheer panel, R-13 insulation, and ½-inch drywall on the interior. The exterior to interior noise 
reduction was then determined by combining the calculated room absorption rate to the exterior to interior 
transmission calculations.   

Table I shows the calculated exterior to interior noise reduction rates for the noise sensitive rooms that face 
the railway.  The spreadsheet showing the exterior to interior attenuation rate calculations are provided in 
Appendix E.  The noise reduction rates provided in Table I are based on a “windows closed” condition, 
where a forced air heating and air conditioning system is provided so that the windows are not required for 
ventilation. In order to ensure that the “windows closed’ condition is met, Project Design Feature 2 has 
been included in this analysis. 
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Table I – Exterior to Interior Residential Townhomes Rooms Noise Reduction Rates  

Plan Floor Room Type 
Exterior to Interior Noise Reduction (dBA) 

STC 26 Windows/Doors1 STC 37 Windows/Doors2 

Plan 1 
Third Bedroom 1 30 39 
Second Great Room/Kitchen 28 -- 

Plan 2 
Third Master Bedroom 32 42 
Second Great Room/Kitchen 32 -- 

Plan 3 
Third Bedroom 2 30 40 
Third Bedroom 3 33 42 
Second Great Room/Kitchen 29 -- 

Minimum Exterior to Interior Noise Reduction 28 39 
Notes: 
1 Based on standard dual pane windows with a 26 STC rating, which are required per Title 24 energy saving requirements. 
2 Based on acoustic performance dual pane windows with a 37 STC rating. Only bedroom windows were analyzed for this STC rating. 
Source: Kinsler, 2000; Harris, 1994. 

 

6.4 Vibration 

Construction activity can result in varying degrees of ground vibration, depending on the equipment used 
on the site.  Operation of construction equipment causes ground vibrations that spread through the ground 
and diminish in strength with distance.  Buildings in the vicinity of the construction site respond to these 
vibrations with varying results ranging from no perceptible effects at the low levels to slight damage at the 
highest levels.  Table J gives approximate vibration levels for particular construction activities.  The data 
in Table J provides a reasonable estimate for a wide range of soil conditions.  

Table J – Vibration Source Levels for Construction Equipment 

Equipment  
Peak Particle Velocity 

(inches/second) 
Approximate Vibration Level 

(Lv)at 25 feet 

Pile driver (impact) 
Upper range 
typical 

1.518 
0.644 

112 
104 

Pile driver (sonic) 
Upper range 
typical 

0.734 
0.170 

105 
93 

Clam shovel drop (slurry wall)  0.202 94 
Vibratory Roller  0.210 94 
Hoe Ram  0.089 87 
Large bulldozer  0.089 87 
Caisson drill  0.089 87 
Loaded trucks  0.076 86 
Jackhammer  0.035 79 
Small bulldozer  0.003 58 
Source: Federal Transit Administration, May 2006. 

 

The construction-related vibration impacts have been calculated through the vibration levels shown above 
in Table J and through typical vibration propagation rates.  The equipment assumptions were based on the 
equipment lists provided above in Table C. 
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7.0 IMPACT ANALYSIS 

7.1 CEQA Thresholds of Significance  

Consistent with the California Environmental Quality Act (CEQA) and the State CEQA Guidelines, a 
significant impact related to noise would occur if a proposed project is determined to result in: 

 Exposure of persons to or generation of noise levels in excess of standards established in the local 
General Plan or noise ordinance, or applicable standards of other agencies; 

 Exposure of persons to or generation of excessive groundborne vibration or groundborne noise 
levels; 

 A substantial permanent increase in ambient noise levels in the project vicinity above existing 
levels without the proposed project; 

 A substantial temporary or periodic increase in ambient noise levels in the project vicinity above 
noise levels existing without the proposed project; or 

 Exposure of persons residing or working in the project area to excessive noise levels from aircraft. 

 

7.2 Generation of Noise Levels in Excess of Standards 

The proposed project would not expose persons to or generate noise levels in excess of standards established 
in the General Plan or Noise Ordinance or applicable standards of other agencies.  The following section 
calculates the potential noise emissions associated with the construction and operations of the proposed 
project and compares the noise levels to the City standards. 

Construction-Related Noise 
The construction activities for the proposed project are anticipated to include demolition of 68,000 square 
feet of paved area, grading of the 1.57-acre project, building construction of 39 residential townhome units, 
paving of the onsite roads and parking areas, and application of architectural coatings.  Noise impacts from 
construction activities associated with the proposed project would be a function of the noise generated by 
construction equipment, equipment location, sensitivity of nearby land uses, and the timing and duration of 
the construction activities.  The nearest offsite sensitive receptors to the project site consist of residents at 
the single-family homes located as near as 20 feet west of the project site.  There are also residential 
apartment units located on the east side of the railway approximately 90 feet east of the project site.  

Section 6.70.010 of the City’s Municipal Code exempts construction noise that occurs between 7:00 a.m. 
and 7:00 p.m. from the stationary noise standard of 60 dB at the nearby property line for all land uses.  
Through adherence to allowable construction times provided in Section 6.70.010, construction-related noise 
levels would not exceed any standards.  Impacts would be less than significant. 

Operational-Related Noise 
The proposed project would consist of the development of 39 residential townhome units.  The proposed 
development would be adjacent to the BNSF Railroad, which may create noise levels in excess of City 
standards at the proposed residential uses.  Goal 1.1 part 5 of the General Plan discourages the siting of new 
homes in areas in excess of 65 dBA CNEL without appropriate mitigation.  Section 18.40.090.050 of the 
Municipal Code requires that exterior noise within common recreation areas of multiple family dwelling 
projects be attenuated to a maximum of 65 dBA CNEL and requires the interior of new multiple family 
units to be attenuated to 45 dBA CNEL.  



    
 

 
Downtown Anaheim 39 Project, Noise Impact Analysis 
City of Anaheim 

Page 26 

 

Exterior Noise Impacts  

In order to determine compliance with the 65 dBA CNEL exterior noise standard from the BNSF Railway, 
the SoundPlan model was utilized to calculate exterior noise levels at the proposed common recreation 
areas for the proposed project. The proposed common recreation areas would be located on the west side 
of each structure as well as on the north side of the northernmost structure. Representative receivers were 
placed 5 feet above ground level at a variety of locations within the proposed common recreation areas.  
The SoundPlan model results are shown below in Table K and the SoundPlan model printouts are provided 
in Appendix F. In addition, Figure 4 is provided that shows the mitigated with project noise contours and 
locations of the receivers. 

Table K – Proposed Common Recreation Areas Exterior Noise Levels  

Site 
No Location 

Unmitigated Conditions Mitigated Conditions 

Noise Level 
(dBA CNEL) 

Sound Wall 
Height1 (feet) 

Noise Level 
(dBA CNEL) 

Sound Wall 
Height2 (feet) 

1 Building 1 Common Recreation Area 67.4 6.0 58.4 10.0 

2 Building 3 Common Recreation Area 55.6 6.0 55.6 6.0 

3 Building 5 Common Recreation Area 55.6 6.0 55.6 6.0 

4 Building 7 Common Recreation Area 54.8 6.0 54.8 6.0 

City’s Residential Exterior Noise Standard3 65.0 -- 65.0 -- 

Exceeds City Standard? Yes -- No -- 
Notes: 
1  Per Project Design Feature 1, 6.0-foot high walls would be constructed on the north, east (between buildings), and south sides of the project 
site. 
2  Per Mitigation Measure 1, a 10-foot high sound wall would be constructed on the northeast corner of the project site. 
3  City Residential Exterior Noise Standard of 65 dBA CNEL from Section 18.40.090.050 of the Anaheim Municipal Code 
Source: SoundPlan Version 8.0 

 

Table K shows that the noise levels for the proposed common recreation areas would be as high as 67.5 
dBA CNEL at Site 1, which is on the north side of Building 1 (northernmost building). The noise level at 
Site 1 would exceed the City’s 65 dBA CNEL exterior noise standard and would be considered a significant 
impact.  Table K also shows that all of the other common recreation areas would be within the City’s 65 
dBA CNEL exterior noise standard, as they would be farther to the west from the railroad lines and the 
proposed structures would effectively act as sound walls for these common recreation areas. 

Mitigation Measure 1 is provided that would require construction of a minimum 10-foot high wall that 
extends from the northeast corner to the nearest structure on the east property line and a minimum 55 feet 
to the west from the northeast corner of the project site. The sound wall shall be constructed with concrete 
masonry units (cmu) that are free of any cutouts or openings. 

The exterior common recreation area noise levels have been recalculated in the SoundPlan model based on 
construction of the 10-foot sound wall that is detailed in Mitigation Measure 1 and the results are shown 
above in Table K.  Table K shows with implementation of Mitigation Measure 1, the noise level at the 
common recreation area located on the north side of Building 1 (northern portion of the project site) would 
be reduced to within the City’s 65 dBA CNEL exterior noise standard.  Impacts would be less than 
significant with implementation of Mitigation Measure 1. 



Figure 5
Mitigated With Project Noise ContoursVISTA ENVIRONMENTAL

SOURCE: SoundPlan Version 8.0.
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Interior Noise Impacts  

Compliance with 24-hour Average Interior Noise Levels 
In order to determine compliance with the 45 dBA CNEL interior noise standard from the BNSF Railway, 
the SoundPlan model was utilized to calculate the exterior noise levels at representative facades of the 
proposed townhome structures.  The exterior noise levels were then subtracted from the calculated exterior 
to interior attenuation rates (see Section 6.3) in order to determine the anticipated interior noise levels of 
the proposed residential townhomes.  The parameters utilized in the SoundPlan model are detailed above 
in Section 6.2 and the SoundPlan model printouts are provided in Appendix F. 

In order to calculate the interior noise levels of the proposed townhomes, first, second, and third floor 
receivers were placed in the SoundPlan model at representative locations on the façades of each of the 
proposed townhome structures and the interior noise levels were calculated by subtracting the attenuation 
rates for each window/door type scenario from the exterior noise levels.  The calculated average exterior 
noise levels at the facades of the proposed structures as well as the interior noise levels with installation of 
standard dual pane windows (26 STC rated windows) are shown in Table L. 

Table L – Proposed Townhomes Interior Noise Levels  

Building 
Side of 

Building 
Floor Exterior Noise Level at 

Façade (dBA CNEL) 
Interior Noise Levels With 

Standard Windows1 (dBA CNEL) 

1 North 
First 57.1 29.1 
Second 66.8 38.8 
Third 67.4 39.4 

2 East 
First 73.0 45.0 
Second 72.5 44.5 
Third 71.6 43.6 

3 South 
First 62.7 34.7 
Second 66.0 38.0 
Third 65.8 37.8 

4 East 
First 73.0 45.0 
Second 72.5 44.5 
Third 71.6 43.6 

5 North 
First 62.6 34.6 
Second 65.8 37.8 
Third 65.6 37.6 

6 East 
First 73.0 45.0 
Second 72.5 44.5 
Third 71.6 43.6 

7 South 
First 62.7 34.7 
Second 66.0 38.0 
Third 65.8 37.8 

City’s Residential Interior Noise Standard2 45 
Exceeds City Standard? No 

Notes: 
1 A minimum 28 dBA noise reduction has been calculated for standard 26 STC windows (see Table I). 
Source: SoundPlan Model Version 8.0. 

 
Table L above shows that the average 24-hour interior noise at the proposed townhomes would be as high 
as 45.0 dBA CNEL. Table L shows that the interior noise level at all proposed townhomes would be within 
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