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Basis of Noise Impact Criteria  

The noise impact criteria in Figures 2 and 3 are based on comparison of the existing outdoor 

noise levels and the future outdoor noise levels from the proposed project. They incorporate 

both absolute criteria, which considers activity interference caused by the transit project alone, 

and relative criteria, which considers annoyance due to the change in the noise environment 

caused by the transit project.   

 

 
Figure 2:  Noise Impact Criteria for Transit Projects 

 

The noise impact criteria are defined by two curves which allow increasing project noise levels 

as existing noise increases up to a point, beyond which impact is determined based on project 

noise alone. Below the lower curve in Figure 2 above, a proposed project is considered to have 

no noise impact since, on the average, the introduction of the project will result in an 

insignificant increase in the number of people highly annoyed by the new noise. The curve 

defining the onset of noise impact stops increasing at 65 dBA for Category 1 and 2 land use, a 
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standard limit for an acceptable living environment defined by a number of federal agencies. 

Project noise above the upper curve is considered to cause Severe Impact since a significant 

percentage of people would be highly annoyed by the new noise. This curve flattens out at 75 

dBA for Category 1 and 2 land use, a level associated with an unacceptable living 

environment. As indicated by the right-hand scale on the graph, the project noise criteria are 5 

decibels higher for Category 3 land uses since these types of land use are considered to be 

slightly less sensitive to noise than the types of land use in categories 1 and 2.  

Between the two curves the proposed project is judged to have Moderate Impact. The change 

in the cumulative noise level is noticeable to most people, but may not be sufficient to cause 

strong, adverse reactions from the community. In this transitional area, other project-specific 

factors must be considered to determine the magnitude of the impact and the need for 

mitigation, such as the existing level, predicted level of increase over existing noise levels and 

the types and numbers of noise-sensitive land uses affected.  

Although these curves are defined in terms of the project noise exposure and the existing noise 

exposure, it is important to emphasize that it is the increase in the cumulative noise – when 

project is added to existing which is the basis for the criteria. The complex shapes of the curves 

are based on the considerations of cumulative noise increase. To illustrate this point, Figure 3 

below shows the noise impact criteria for Category 1 and 2 land use in terms of the allowable 

increase in the cumulative noise exposure. The horizontal axis is the existing noise exposure 

and the vertical axis is the increase in cumulative noise level due to the transit project. The 

measure of noise exposure is Ldn for residential areas and Leq for land uses that do not have 

nighttime noise sensitivity. Since Ldn and Leq are measures of total acoustic energy, any new 

noise source in a community will cause an increase, even if the new source level is less than 

the existing level.  
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Figure 3:  Increase in Cumulative Noise Levels Allowed by Criteria (Land Use Category 1 & 

2) 

 

 

FTA applies two different sets of criteria for measuring noise impacts, depending on whether 

the proposed project is (1) a bus or rail facility or (2) a highway-based transit project, such as a 

High Occupancy Vehicle (HOV) lane.  

Some bus projects with potential noise impacts cannot be evaluated by the FHWA noise 

standard. Typically, these projects are located in downtown urban environments with largely 

stop and go traffic on city streets. No absolute noise standards apply to such projects. This type 

of project is best evaluated by a relative impact assessment (i.e., by a comparison of overall 

cumulative noise levels with and without the project). 

 

Design Noise Levels Activity 

Category Leq(h) L10(h) 
Description of Activity Category 

A 57 (Exterior) 60 (Exterior) 

Tracts of land in which serenity and quiet 

are of extraordinary significance, which 

serve an important public need and where 

the preservation of those qualities is 

necessary to continue to serve its intended 

purpose. Such areas could include 

amphitheaters, parks, open spaces, and 

historic districts. 

B 67 (Exterior) 70 (Exterior) 

Picnic areas, recreation areas, playgrounds, 

active sports areas, residences, motels, hotel, 

churches, public meeting rooms, schools, 

churches, libraries, and hospitals. 

C 72 (Exterior) 75 (Exterior) 
Developed lands, properties or activities not 

included in Categories A or B above. 

D --  --  See FHWA's Federal Aid Policy Guide. 

E 52 (Interior) 55 (Interior) 

Residences, motels, hotels, public meeting 

rooms, schools, churches, libraries, 

hospitals, and auditoriums. 

 Table 4:  FHWA Noise Abatement Criteria 

 

Basis of Vibration Impact Criteria 

Because of the relatively rare occurrence of annoyance due to ground-borne vibration and 

noise, there has been only limited sponsored research of human response to building vibration 

and structure-borne noise. The criteria for environmental impact from ground-borne vibration 
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and noise are based on the maximum root-mean-square (rms) vibration levels for repeated 

events of the same source. The criteria presented in Table 5 account for variation in project 

types as well as the frequency of events, which differ widely among transit projects. Most 

experience is with the community response to ground-borne vibration from rail rapid transit 

systems with typical headways in the range of 3 to 10 minutes and each vibration event lasting 

less than 10 seconds. It is intuitive that when there will be many fewer events each day, as is 

typical for commuter rail projects; it should take higher vibration levels to evoke the same 

community response. This is accounted for in the criteria by distinguishing between projects 

with varying numbers of events, where Frequent Events are defined as more than 70 events per 

day, Occasional Events range between 30 and 70 events per day, and Infrequent Events are 

fewer than 30 events per day. Most commuter rail branch lines will fall into the infrequent 

events category, although the trunk lines of some commuter rail lines serving major cities are 

in the occasional events category. 

Because the rubber tires and suspension systems of buses provide vibration isolation, it is 

unusual for buses to cause ground-born noise or vibration problems.  When buses cause effects 

such as rattling of windows, the source is almost always airborne noise.  Most problems with 

bus related vibration can be directly related to a pothole, bump, expansion joints, or other 

discontinuity in the road surface.  Smoothing the bump or filling the pothole will usually solve 

the problem. 
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Table 5:  Ground-Borne Vibration (GBV) and Ground-Borne Noise (GBN) Impact Criteria 
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Noise and Vibration Impact Assessment 

A general noise assessment is used in a wide variety of projects that show a potential noise 

impact from the screening procedure. For a variety of smaller transit projects, a general 

assessment may be all that is needed to evaluate noise impacts and to propose mitigation 

measures where necessary.   

After identifying noise-sensitive land uses, ambient noise levels at these locations need to be 

measured or estimated. These levels are then compared with projected noise levels to calculate 

the increase in noise due to the project. Noise contour lines are drawn on maps to show the 

areas where impacts are expected to occur. Using census tract data, an estimate can be made of 

the number of people living within the noise contour lines for each alternative to compare noise 

impacts under various mode and alignment alternatives.  

The C-TRAN Park-and-Ride will be relocated from NE 134th Street to a new location near the 

SE corner of NE 139th Street and NE 10th Avenue. Riders will access the Park-and-Ride from 

NE 136th Street. Buses will access the Park-and-Ride from NE 139th Street. This facility will 

have a total of 473 parking spaces. Please see the layout in Figure 4 below.  
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Figure 4:  Proposed Park and Ride Layout 
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For the project, the impact contour lies 58 feet of the transit facility boundary.  Sensitive 

receivers within the contour line would have received moderate impact. But the only sensitive 

receiver within the transit center is located 103 ft from the boundary line, which is outside the 

moderate impacted area. Refer to the layout Figure 5 below.  

 

 

Figure 5:  General Assessment: Siting of Transit Center in Mixed Commercial Residential Area 
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The transit center will have different types of buses running throughout the day. Below, Table 6 

shows the bus routes, time of operation and trip frequency of the buses that will service this 

facility. 

 

Max. Buses per  

Day 

 

Buses Per Hour 

Bus Routes 

Time of Day 

Operational 

Trip 

frequency 

Every: 

Day 

(7am-

10pm) 

Night 

(10pm to 

7am) 

Day (7am-

10pm) 

Night 

(10pm to 

7am) 

105 –  I-5 Express 6:08 am to 

7:43 pm 

15 min to 50 

min. 

51 4 3.4 0.38 

134 – Salmon 

Creek Express 

5:20 am to 

7:37 pm 

5 min. to 15 

min. 

152 20 10.13 2.2 

19 – Salmon 

Creek 

6:30 am to 

11:33 pm 

30 min. to 1 

hour 

30 4 2 0.44 

9 - Felida 5:24 am to 

9:24 pm 

Once per 

hour 

14 2 0.93 0.22 

Longview Not sure Two trip/day 2  0.13  

C-Van Service Varies Varies     

Lay Over Buses Varies Varies     

Table 6:  Salmon Creek P&R Bus Activities 
 

Noise Mitigation  

The project will not substantially increase the noise or vibrations in this area nor increase the 

source by adding the projected four buses per hour. The sound levels produced by traffic with and 

without the project are below both FTA and FHWA abatement criteria and would not be 

considered impacts.   

The existing Ldn at the project area is 61 dBA and the project Ldn is 55 dBA.  For this project to 

be at moderate impact, the Ldn would have to be at 58 dBA which is higher than 55 dBA, the 

project Ldn.  Therefore, since no impacts have been identified, no mitigation measures are 

currently proposed.  Please see Table 7 below. 

    Noise Criteria  

Source Distance 

Project 

Ldn 

Existing 

Ldn 

Mod. 

Impact 

Sev. 

Impact Impact? 

Buses (diesel-powered) 103 ft 50.7 dBA 61 dBA 58 dBA 64 dBA None 

Automobiles and Vans 103 ft 52.3 dBA 61 dBA 58 dBA 64 dBA None 

--  ft  61 dBA 58 dBA 64 dBA  

--  ft  61 dBA 58 dBA 64 dBA  

--  ft  61 dBA 58 dBA 64 dBA  

--  ft   61 dBA 58 dBA 64 dBA   

Combined Sources  55 dBA 61 dBA 58 dBA 64 dBA None 

Table 7:  Noise Impact Assessment 
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Construction Noise Impacts  
The Noise Discipline Report prepared for this project adequately addressed Construction Noise 

Impacts and Mitigation measures. There will be a temporary noise and vibrations increase from 

heavy machinery and vehicles used during construction.  This noise is exempt from state and 

county noise regulations during daytime hours (7:00 am to 10:00 pm). However, if night work is 

mandated for this project, it will require variance from local noise regulations.  
 
To reduce temporary noise impacts associated with construction, contractors would comply with 

all state and local regulations relating to construction noise. The following measures could be 

incorporated into contract specifications to help reduce the effects of construction noise: 

 

Restrict construction within 1,000 feet of residences to daytime hours. No construction would be 

performed within 1,000 feet of an occupied residence on Sundays or legal holidays or between 

10:00 PM and 7:00 AM on other days. Any exception would require approval by the WSDOT 

construction manager. 

 

All equipment would have sound control devices that are at least as effective as those on the 

original equipment. No equipment would have unmuffled exhaust. 

 

The noise from any rock-crushing or screening operations performed within 3,000 feet of any 

occupied residence would possibly be mitigated by placing material stockpiles between the 

operation and the affected residence or by other means approved by the WSDOT construction 

manager. 

 

As directed by the WSDOT construction manager, the contractor would implement 

appropriate additional noise mitigation measures, including changing the location of 

stationary construction equipment, shutting off idling equipment, rescheduling 

construction activity, notifying adjacent residents in advance of construction work, or installing 

acoustic barriers around stationary sources of construction noise. 
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Appendix A. Noise Impact Assessment Spreadsheet 
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