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Table I: Future (2025) Calibrated I-80 Traffic Noise Residential Parcel Barrier Analysis  

Roadway Segment 

Barrier 

Type 

Barrier 

Height 

(feet) 

CNEL at Closest 

Receptor without 

Barrier (dBA)1 

CNEL at Closest 

Receptor with 

Barrier (dBA) 

I-80 - Richards Boulevard to Mace 

Boulevard 
BERM 

4 

6 

8 

73.9 

66.0 

65.4 

64.5 
1 Inputs included a minimum setback of 260 feet from the centerline of I-80 with modeled future I-80 traffic volumes 

adjusted with a calibration (or K-) factor of -1.5 dBA based on noise measurements taken on the project site with concurrent 

traffic counts. 

Source: LSA Associates, Inc., August 2007. 

 

 

Carport facilities are being considered as part of the residential portion of the project. Including such 

structures in the project, constructed with solid rear walls at least 6 feet in height and located along 

the entire property border with Cowell Boulevard, would provide equivalent or superior traffic noise 

reduction as that provided by the berm and landscaping option. Thus, with carports, I-80 traffic noise 

would be reduced to below 66 dBA CNEL at the closest ground floor sensitive receptors on the 

residential parcels. 

 

Based on the EPA’s Protective Noise Levels (EPA 550/9-79-100, November 1978), with a 

combination of walls, doors, and windows, standard construction for northern California residential 

buildings would provide more than 25 dBA in exterior to interior noise reduction with windows 

closed and 15 dBA or more with windows open. With windows open, first floor rooms of buildings 

with façades exposed to I-80 would not meet the City’s residential interior noise standard of 45 dBA 

CNEL (i.e., 66 dBA – 15 dBA = 51 dBA). Therefore, all buildings on the residential parcels with 

façades exposed to I-80, an alternate form of ventilation, such as an air conditioning system, would be 

required to ensure that windows can remain closed for a prolonged period of time. This would reduce 

traffic noise levels for ground floor receptors to below the City’s interior noise standard of 45 dBA 

(i.e., 66 dBA – 25 dBA = 41 dBA).  

 

However, upper floor rooms would be exposed to traffic noise levels of up to 73.9 dBA CNEL. Even 

with windows closed, upper floor residential rooms would not meet the City’s residential interior 

noise standard (i.e., 73.9 dBA – 25 dBA = 48.9 dBA). Therefore, in addition to an alternate form of 

ventilation, windows with a minimum STC-32 rating are recommended for all upper floor bedrooms 

associated with residential units with façades exposed to I-80. 

 

A building located between a noise source and receptor would provide a minimum of 15 dBA 

reduction. Therefore, to reduce impacts to outdoor active use areas, such uses should be located on 

the south side of the planned residential units. Outdoor active use areas include yards, playgrounds, 

patios, decks, and balconies. It is understood that the specific design, orientation, and location of 

buildings on the project site has not yet been determined. Thus further specific impact evaluation is 

not possible. However, design and noise reduction features are recommended in the following 

section.  

 

Table J lists the estimated future traffic noise levels for the year 2025 at sensitive receptors on the 

residential parcels. As shown, implementation of a 4-foot high berm would only reduce traffic noise 

levels at ground floor receptors. Outdoor active use area noise level estimates assume the project 

follows the Department for Housing and Urban Development (HUD) recommendations, published in  
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Table J: Future (2025) Calibrated Traffic Noise Levels at Sensitive Receptors on 

Residential Parcels 
 Ground 

Floor Units 

Upper 

Floor Units 

Exterior of closest receptor without barrier 73.9 73.9 

Exterior of closest receptor with 4-foot barrier 66.0 73.9 

Interior of closest receptor with 4-foot barrier with windows open1 51.0 58.9 

Interior of closest receptor with 4-foot barrier with windows closed2 41.0 48.9 

Interior of closest receptor without barrier with STC-32 windows closed3 43.9 43.9 

Interior of closest receptor with 4-foot barrier with STC-32 windows closed3 36.0 43.9 

Exterior active use areas with building as barrier4 50.0 NA 
1 Assumes a 15 dBA exterior to interior noise reduction for entire wall assembly. 
2 Assumes a 25 dBA exterior to interior noise reduction for entire wall assembly. 
3 Assumes a 30 dBA exterior to interior noise reduction for entire wall assembly.  
4 Assumes a minimum setback of 290 feet from the centerline of I-80 and a 15 dBA reduction from building shielding.  

Source: LSA Associates, Inc., 2007. 
 

 

The Noise Guidebook
3
. Although this publication is a guideline for reducing noise impacts for HUD 

development projects their recommendations for building orientation are relevant for the proposed 

project. HUD’s recommendations for orientation of buildings on a project site to reduce traffic noise 

impacts are shown in Figure 3. 

 

Impacts to Office/Commercial Parcels. Existing traffic noise levels at the nearest property line of the 

office/commercial parcels to I-80 range up to 78.7 dBA CNEL; this is within the normally 

unacceptable range for new office/commercial building development according to the City’s 

standards for exterior noise exposure. The City would therefore require that noise attenuation features 

be incorporated into the design and construction of the proposed office/commercial parcel 

development to meet the City’s interior noise level standard of 55 dBA CNEL for office/commercial 

land uses. 

 

To reduce the traffic noise impacts, a noise barrier analysis was performed assuming future year 2025 

roadway traffic conditions. A berm of 4 feet, 6 feet, and 8 feet in height was modeled at the northern 

property line of the office/commercial parcels next to I-80. The results of this analysis are shown in 

Table K. The sound levels from traffic noise sources on I-80 were calculated using a setback distance 

of 165 feet from the centerline of I-80 for sensitive receptors. As shown in Table K, a berm at least 4 

feet in height above the finished pad elevation would reduce I-80 traffic noise to 69.2 dBA CNEL at 

the closest ground level sensitive receptor on the office/commercial parcels. The effective height of 

this barrier would be approximately 5 feet in height due to the change in elevation between the 

expected finished pad elevation at the office/commercial units and the existing I-80 roadway 

elevation. Landscaping with dense vegetation and trees would also aid in blocking the line of sight to 

the I-80 noise source. This berm and landscaping would reduce traffic noise levels to within the 

City’s conditionally acceptable ranges for new office/commercial developments. The estimated 

exterior and interior future traffic noise levels at sensitive receptors on the office/commercial parcels 

are shown in Table L. 

 

                                                      
3 U.S. Department of Housing and Urban Development, The Noise Guidebook. 
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Table K: Future (2025) Calibrated I-80 Traffic Noise Office/Commercial Parcel Barrier 

Analysis  

Roadway Segment 

Barrier 

Type 

Barrier 

Height 

(feet) 

CNEL at Closest 

Receptor without 

Barrier (dBA) 

CNEL at Closest 

Receptor with 

Barrier (dBA) 

I-80 - Richards Boulevard to Mace 

Boulevard 
BERM 

4 

6 

8 

77.1 

69.2 

68.3 

67.0 

Source: LSA Associates, Inc., August 2007. 

 

Table L: Future (2025) Calibrated Traffic Noise Levels at Sensitive Receptors on 

Office/Commercial Parcels 
 Ground 

Floor Units 

Upper 

Floor Units 

Exterior of closest receptor without barrier 77.1 77.1 

Exterior of closest receptor with 4-foot barrier 69.2 77.1 

Interior of closest receptor with 4-foot barrier with windows open1 54.2 62.1 

Interior of closest receptor with 4-foot barrier with windows closed2 44.2 52.1 

Interior of closest receptor without barrier with STC-32 windows closed3 47.1 47.1 

Interior of closest receptor with 4-foot barrier with STC-32 windows closed3 39.2 47.1 
1 Assumes a 15 dBA exterior to interior noise reduction for entire wall assembly. 
2 Assumes a 25 dBA exterior to interior noise reduction for entire wall assembly. 
3 Assumes a 30 dBA exterior to interior noise reduction for entire wall assembly. This measure would not be necessary to 

meet interior standard of 55 dBA CNEL for office/commercial land uses.  

Source: LSA Associates, Inc., 2007. 
 

 

Based on the EPA’s Protective Noise Levels (EPA 550/9-79-100, November 1978), with a 

combination of walls, doors, and windows, standard construction for northern California buildings 

would provide more than 25 dBA in exterior to interior noise reduction with windows closed and 15 

dBA or more with windows open. With windows open, first floor rooms of offices facing I-80 would 

meet the City’s interior noise standard of 55 dBA CNEL for office/commercial land uses (i.e., 69.2 

dBA – 15 dBA = 54.2 dBA). However, upper floor rooms facing I-80 would be exposed to traffic 

noise levels of up to 77.1 dBA CNEL and would not meet the interior noise standard with windows 

open (i.e., 77.1 dBA – 15 dBA = 62.1 dBA). Therefore, an alternate form of ventilation, such as an air 

conditioning system, would be required to ensure that windows can remain closed for a prolonged 

period of time to meet the City’s interior noise standard for office/commercial land uses of 55 dBA 

CNEL (i.e., 77.1 dBA – 25 dBA = 52.1 dBA). 

 

5.2 Short-Term Construction-Related Impacts 

The project site is bordered by multi-family residential units to the south. Single-family residences are 

located further south of the project along Albany Avenue and Benbow Court, and to further west 

along Koso Street. Impacts of construction noise to these adjacent land uses would potentially be 

significant. Project construction could result in short-term noise impacts, as discussed below. 

 
Noise levels from typical site preparation and other construction activities for the proposed project 

may range up to 91 dBA Lmax at the closest residential uses adjacent to the project site for very limited 

times when construction occurs near the project’s boundary. Construction related noise impacts from 
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the proposed project would be potentially 

adverse; however, compliance with the City’s 

construction noise mitigation requirements would 

reduce the impact to a less than significant level. 

 

Short-term noise impacts would be associated 

with excavation, grading, and erecting of 

buildings on site during construction of the 

proposed project. Construction related short-term 

noise levels would be higher than existing 

ambient noise levels in the project area but would 

no longer occur once construction of the project is 

completed. 

 

Two types of short-term noise impacts could 

occur during the construction of the proposed 

project. First, construction crew commutes and 

the transport of construction equipment and 

materials to the site for the proposed project 

would incrementally increase noise levels on 

access roads leading to the site. Although there 

would be a relatively high single event noise 

exposure potential causing intermittent noise 

nuisance (passing trucks at 50 feet would generate up to a maximum of 86 dBA Lmax), the effect on 

longer term (hourly or daily) ambient noise levels would be small. Therefore, short-term construction 

related impacts associated with worker commute and equipment transport to the project site would be 

less than significant. 

 

The second type of short-term noise impact is related to noise generated during excavation, grading, 

and erection of buildings on the project site. Construction is completed in discrete steps, each of 

which has its own mix of equipment and, consequently, its own noise characteristics. These various 

sequential phases would change the character of the noise generated on the site and, therefore, the 

noise levels surrounding the site as construction progresses. Despite the variety in the type and size of 

construction equipment, similarities in the dominant noise sources and patterns of operation allow 

construction related noise ranges to be categorized by work phase. Table M lists typical construction 

equipment noise levels recommended for noise impact assessments, based on a distance of 50 feet 

between the equipment and a noise receptor. Typical noise levels range up to 91 dBA Lmax at 50 feet 

during the noisiest construction phases. The site preparation phase, which includes excavation and 

grading of the site, tends to generate the highest noise levels, because the noisiest construction 

equipment is earthmoving equipment. Earthmoving equipment includes excavating machinery such as 

backhoes, bulldozers, draglines, and front loaders. Earthmoving and compacting equipment includes 

compactors, scrapers, and graders. Typical operating cycles for these types of construction equipment 

may involve one or two minutes of full-power operation followed by three or four minutes at lower 

power settings. 

 

Construction of the proposed project is expected to require the use of earthmovers such as bulldozers 

and scrapers, loaders and graders, water trucks, and other trucks. Pile drivers and rock drills are not 

Table M: Typical Construction Equipment 

Maximum Noise Levels, Lmax 

Type of Equipment 

Range of 

Maximum Sound 

Levels 

(dBA at 50 feet) 

Suggested 

Maximum Sound 

Levels for Analysis 

(dBA at 50 feet) 

Pile Drivers 81 to 96 93 

Rock Drills 83 to 99 96 

Jackhammers 75 to 85 82 

Pneumatic Tools 78 to 88 85 

Pumps 68 to 80 77 

Scrapers 83 to 91 87 

Haul Trucks 83 to 94 88 

Electric Saws 66 to 72 70 

Portable Generators 71 to 87 80 

Rollers 75 to 82 80 

Dozers 85 to 90 88 

Tractors 77 to 82 80 

Front-End Loaders 86 to 90 88 

Hydraulic Backhoe 81 to 90 86 

Hydraulic Excavators 81 to 90 86 

Graders 79 to 89 85 

Air Compressors 76 to 89 85 

Trucks 81 to 87 85 

Source: Bolt, Beranek & Newman, 1987. Noise Control for 

Buildings and Manufacturing Plants. 
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expected to be used during construction of this project. As shown in Table M, the typical maximum 

noise level generated by backhoes on the proposed project site is assumed to be 86 dBA Lmax at 50 

feet from the operating equipment. The maximum noise level generated by bulldozers is 

approximately 88 dBA Lmax at 50 feet. The maximum noise level generated by water and other trucks 

is approximately 86 dBA Lmax at 50 feet from these vehicles. Each doubling of the sound sources with 

equal strength would increase the noise level by 3 dBA. Assuming each piece of construction 

equipment operates at some distance apart from the other equipment, the worst-case combined noise 

level at the nearest residences during this phase of construction would be 91 dBA Lmax at a distance of 

50 feet from an active construction area.  

 

The closest existing noise sensitive receptors to the residential parcels are the Owendale Community 

apartment residences located south of the project site at 3023 Albany Avenue, with outdoor activity 

areas located at a distance of 50 feet from potentially active construction areas within the project site. 

At this distance these residences would be exposed to typical construction noise levels of up to 91 

dBA Lmax. Mitigation would be required to reduce this impact to a less-than-significant level. 

 

The closest existing noise sensitive receptors to the office/commercial parcels are residential land 

uses located southeast of the project on Koso Street. However, these sensitive land uses are located 

approximately 465 feet from potential active construction areas on the office/commercial parcels site. 

Therefore, construction related noise levels would result in less-than-significant impacts on these 

existing sensitive receptors. However, if the proposed residential parcels are constructed and occupied 

before construction begins on the office/commercial parcels, construction related noise levels would 

impact these sensitive receptors. These off-site residential units would be within approximately 160 

feet of potential active construction areas on the office/commercial parcels site. To mitigate this 

impact, the project contractor should implement the following recommendations: 

• The project contractor should permit only one piece of earthmoving equipment (including 

scrapers, haul trucks, rollers, dozers, tractors, front end loaders, hydraulic backhoes or excavators, 

graders, or similar equipment) to operate at any single time within 100 feet of the Owendale 

Community property line. This would reduce the construction noise level to meet the City’s 

construction noise standard of 86 dBA Lmax outside of the property plane of the project.  

• The project contractor should place all stationary construction equipment so that emitted noise is 

directed away from sensitive receptors nearest the project site.  

• The construction contractor should also locate equipment staging in areas that will create the 

greatest possible distance between construction-related noise sources and noise-sensitive 

receptors nearest the project site during all project construction.  

• The contractor should ensure that all construction equipment is equipped with manufacturers 

approved mufflers and baffles.  

• During all project construction, the construction contractor should limit all noise-producing 

construction related activities to the hours of 7:00 a.m. to 7:00 p.m., Monday through Friday, and 

to the hours of 8:00 a.m. and 8:00 p.m. on Saturdays and Sundays. For the office/commercial 

parcels which are located more than two hundred feet from existing homes, the contractor may 

request a special use permit to begin work at 6:00 a.m. on weekdays from June 15th until 

September 1st.  
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6.0 RECOMMENDATIONS 

6.1 Long-Term Traffic Noise Impacts.  

Traffic noise levels from traffic sources on I-80 would result in significant impacts for noise sensitive 

land uses within the project site. With the implementation of the following recommended measures, 

traffic related noise impacts would be reduced to below the level of significance. 

 

To reduce I-80 traffic noise impacts on proposed noise sensitive land uses on the residential parcels 

(including the community building), LSA recommends that the following measures be implemented. 

(1) A berm at least 4 feet in height above the finished pad elevation or a carport structure with a 

solid, continuous back wall at least 6 feet in height should be constructed that extends the length 

of the property adjacent to Cowell Boulevard; 

(2) The berm should be landscaped with dense vegetation and tree cover to aid in blocking the line 

of sight to the traffic noise source; 

(3) A minimum setback of 260 feet from the centerline of I-80 should be required of all noise 

sensitive land uses on the residential parcels; 

(4) An alternate form of ventilation, such as an air conditioning system, should be required for all 

buildings on the residential parcels with façades exposed to I-80 to ensure that windows can 

remain closed for a prolonged period of time; 

(5) Windows with a minimum STC-32 rating should be required for all upper floor residential units 

with façades directly exposed to I-80; and 

(6) All outdoor active use areas (including playgrounds, patios, and balconies) should be located on 

the south side of buildings on the residential parcels. 

 

Although specific design, orientation, and location of buildings on the project site have not yet been 

determined, LSA recommends that design and construction of the project buildings, especially those 

on the residential parcels, follow the HUD recommendations published in The Noise Guidebook and 

shown in Figure 3 of this report. 

 

To reduce I-80 traffic noise impacts on proposed noise sensitive land uses on the office/commercial 

parcels, LSA recommends that the following measures be implemented. 

(1) A berm a minimum of 4 feet in height above the finished pad elevation and extending the length 

of the property should be constructed on the northern property boundary adjacent to I-80; 

(2) The berm should be landscaped with dense vegetation and tree cover to aid in blocking the line 

of sight to the traffic noise source; 

(3) A minimum setback of 165 feet from the centerline of I-80 should be required of all noise 

sensitive land uses on the office/commercial parcels; 
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(4) An alternate form of ventilation, such as an air conditioning system, should be required for all 

office/commercial spaces directly exposed to I-80 to ensure that windows can remain closed for 

a prolonged period of time. 

 

6.2 Short-Term Construction Noise Impacts.  

Construction of the proposed project would potentially result in relatively high noise levels and 

annoyance at the closest residences. Implementation of the following recommended measures would 

reduce short-term construction related noise impacts associated with the proposed project to comply 

with the City’s Municipal Code construction noise standards. 

(1) The project contractor should permit only one piece of earthmoving equipment (including 

scrapers, haul trucks, rollers, dozers, tractors, front end loaders, hydraulic backhoes or 

excavators, graders, or similar equipment) to operate at any single time within 100 feet of the 

Owendale Community property line; 

(2) During all project site excavation and on-site grading, the project contractors should equip all 

construction equipment, fixed or mobile, with properly operating and maintained mufflers and 

bafflers consistent with manufacturers’ standards; 

(3) The project contractor should place all stationary construction equipment so that emitted noise 

is directed away from sensitive receptors nearest the project site; and 

(4) The construction contractor should locate equipment staging in areas that will create the greatest 

possible distance between construction-related noise sources and noise-sensitive receptors 

nearest the project site during all project construction. 

(5) During all project construction, the construction contractor should limit all noise-producing 

construction related activities to the hours of 7:00 a.m. to 7:00 p.m., Monday through Friday, 

and to the hours of 8:00 a.m. and 8:00 p.m. on Saturdays and Sundays. For the 

office/commercial parcels which are located more than two hundred feet from existing homes, 

the contractor may request a special use permit to begin work at six a.m. on weekdays from 

June 15th until September 1st. 
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APPENDIX A 

 

FHWA TRAFFIC NOISE MODEL PRINTOUTS 
 

 




