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4.7 Noise 
B.G. Fritz  
 

Noise is technically defined as the intensity, duration, and character of sounds from any and all 
sources (RCW 70.107).  Sound waves are characterized by frequency, measured in Hertz (Hz), and sound 
pressure expressed as decibels (dB).  Humans have a perceptible hearing range of 31 to 20,000 Hz.  The 
decibel is a value equal to 10 times the logarithm of the ratio of a sound pressure squared to a standard 
reference sound-pressure level (20 micropascals) squared (Harris 1991).  The threshold of audibility 
ranges from about 60 dB at a frequency of 31 Hz to less than about 1 dB between 900 and 8000 Hz.  (For 
regulatory purposes, noise levels for perceptible frequencies are weighted to provide an A-weighted 
sound level [dBA] that correlates highly with individual community response to noise.)  Sound levels 
outside the range of human hearing are not considered noise in a regulatory sense, even though wildlife 
may hear at these frequencies. 

 
Noise levels are often reported as the equivalent sound level (Leq).  The Leq is expressed in dBA over a 

specified period of time, usually 1 or 24 hr.  The Leq is the equivalent steady sound level that, if 
continuous during a specified time period, would contain the same total energy as the actual time-varying 
sound over the monitored or modeled time period (Harris 1991).  

4.7.1   Background Information 
 

Studies of the propagation of noise at Hanford have been concerned primarily with occupational noise 
at work sites.  Environmental noise levels have not been extensively evaluated because of the remoteness 
of most Hanford activities and isolation from receptors that are covered by federal or state statutes.  This 
discussion focuses on what few environmental noise data are available.  The majority of available 
information consists of model predictions, which in many cases have not been verified because the 
predictions indicate that the potential to violate federal or state standards is remote or unrealistic. 

4.7.2 Environmental Noise Regulations 
 

The Noise Control Act of 1972 and its subsequent amendments (Quiet Communities Act of 1978 and 
40 CFR 201-211) direct the regulation of environmental noise to the state.  The State of Washington has 
adopted Revised Code of Washington (RCW) 70.107, which authorizes Ecology to implement rules 
consistent with federal noise control legislation.  RCW 70.107 and the implementing regulations 
embodied in WAC 173-60 through 173-70 define the regulation of environmental noise levels.  
Maximum noise levels are defined for the zoning of the area in accord with the environmental designation 
for noise abatement (EDNA).  The Hanford Site is classified as a Class C EDNA on the basis of industrial 
activities.  Unoccupied areas are also classified as Class C areas by default because they are neither Class 
A (residential) nor Class B (commercial).  Maximum noise levels are established based on the EDNA 
classification of the receiving area and the source area (Table 4.7-1). 
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  Table 4.7-1.  Applicable State Noise Limitations for the Hanford Site, Washington, Based on Source 

and Receptor EDNA Designation 
  

 
 

Receptor 
 

Source Hanford 
Site 

 
Class A 

Residential 
(dBA) 

 
Class B 

Commercial 
(dBA) 

 
Class C 

Industrial 
(dBA)  

 
Class C - day 

 
 
 60 

 
 
 65 

 
 
 70 

night 
 
 50 

 
 -- 

 
 --                

4.7.3   Hanford Site Sound Levels 
 

Most industrial facilities on the Hanford Site are located far enough away from the Site boundary that 
noise levels at the boundary are not measurable or are barely distinguishable from background noise 
levels.  Modeling of environmental noises has been performed for commercial reactors and SR 240 
through the Hanford Site.  These data are not concerned with background levels of noise and are not 
reviewed here.  There have been two studies measuring environmental noise at Hanford: during a 1981 
site characterization for the Skagit/Hanford Nuclear Power Plant Site (NRC 1982) and when the Hanford 
Site was considered for a geologic waste repository (Basalt Waste Isolation Project) for spent commercial 
nuclear fuel and other high-level nuclear waste.  Hanford Site characterization studies performed during 
1987 included measurement of background environmental noise levels at five locations (Figure 4.7-1).  
Additionally, certain activities such as well drilling and sampling have the potential for producing noise in 
the field apart from major permanent facilities. 

4.7.3.1   Skagit/Hanford Data 
 

Measurements of environmental noise were collected during June 1981 on the Hanford Site during 
site characterization prior to the construction of the Skagit/Hanford Nuclear Power Plant (NRC 1982).  
Fifteen sites were monitored and noise levels ranged from 30 to 61 dBA (Leq).  The values for isolated 
areas ranged from 30 to 39 dBA.  Measurements taken around the sites where Energy Northwest was 
constructing nuclear power plants (WNP-1, WNP-2 (now the Columbia Generating Station), and WNP-4) 
ranged from 51 to 64 dBA.  Measurements taken along the Columbia River near the intake structures for 
the Columbia Generating Station were 48 and 52 dBA compared with more remote river noise levels of 
46 dBA (measured about 4.8 km [3 mi] upstream of the intake structures).  Community noise levels in 
North Richland (Horn Rapids Road and SR 240) were 61 dBA. 

4.7.3.2   Basalt Waste Isolation Project (BWIP) Data 
 

Background noise levels were measured at five locations within the Hanford Site boundary (Figure 
4.7-1).  Noise levels are expressed as Leq for 24 hr (Leq-24).  Wind was identified as the primary contributor 
to background noise levels, with winds exceeding 19 km/hr (12 mi/hr) having a significant effect on noise 
levels.  Background noise levels (Leq-24) in undeveloped areas around the Hanford Site were observed to 
range between 24 to 36 dBA.  Periods of high wind, which normally occur in the spring, would elevate 
background noise levels. 
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Figure 4.7-1.  Location of Background Noise Measurements Collected for the Basalt Waste Isolation 
Project, Hanford Site, Washington  
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4.7.3.3 New Production Reactor (NPR) EIS 
 

Baseline noise estimates were determined for two locations:  SR 24, leading from the Hanford Site 
west to Yakima, and SR 240, south of the Hanford Site and west of Richland where it handles maximum 
traffic volume (DOE 1991).  Traffic volumes were predicted based on an operational work force and a 
construction work force.  Both peak (rush hour) and off-peak hours were estimated.  Noise levels were 
expressed in Leq for 1-hr periods in dBA at a receptor located 15 m (49 ft) from the road edge (Table 4.7-
2).  Adverse responses would not be expected at increases of 5 dBA over background noise levels. 

 
Table 4.7-2  Estimated Noise Resulting from Automobile Traffic at Hanford, Washington, with the New 

Production Reactor Environmental Impact Statement (DOE 1991) (a) 
  

 
 

 
 

Traffic flow 
(Vehicles/hr) 

 
Noise levels 

(Leq-1 hr in dBA) 

 
 

 
Location(b) 

 
Scenario 

 
Baseline

 
Maximum(c) 

 
Baseline 

Noise 
Levels 

 
Estimated 

Noise 
Levels(c) 

 
Maximum 
Increase 

(dBA)  
 
Construction 
phase 

 
 

    
 

 

 
 SR 24 

 
Off-
Peak 
Peak 

 
91
91

 
91

343

 
62.0
62.0

 
62.0 

 
0.0

 
 SR 240 

 
Off-
Peak 
Peak 

 
571
571

 
579

2839

 
70.2
70.2

 
70.6 
73.5 

 
0.4
3.3

 
Operation phase 

 
 

    
 

 
 
 SR 24 

 
Off-
Peak 
Peak 

 
91

300

 
91

386

 
62.0
65.7

 
62.0 
66.2 

 
0.0
1.5

 
 SR 240 

 
Off-
Peak 
Peak 

 
571

2239

 
582

3009

 
70.2
74.1

 
70.5 
74.7 

 
0.3
0.6

 
_________________________________ 
(a) Measured 15 m (49 ft) from the road edge. 
(b) SR 24 leads to Yakima; SR 240 leads to the Tri-Cities area. 
(c)  Traffic flow and noise estimates varied with NPR technology; the maximum impacts from three NPR 

techniques are shown here. 

4.7.3.4   Noise Levels of Hanford Field Activities 
 

In the interest of protecting Hanford workers and complying with Occupational Safety and Health 
Administration (OSHA) standards for noise in the workplace, the Hanford Environmental Health 
Foundation (HEHF) has monitored noise levels resulting from several routine operations performed at 
Hanford (Table 4.7-3).  These operations have the potential to disturb wildlife when conducted in remote 
locations.  For the activities monitored, well drilling and the operation of a pile driver produce the highest 
levels of noise.  For an activity with a noise level of 120 dBA, the noise will be attenuated to 100 dBA 
145 m from the source, and will be attenuated to 80 dBA 1350 m from the source. 
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Table 4.7-3.  Monitored Levels of Noise Propagated from Outdoor Activities at the Hanford Site, 

Washington 
 

 
Activity 

 
 

 
Average 

Noise 
Level 
(dBA) 

 
 

 
Maximum 
Noise Level

 
 

 
Year 

Measured 
 
 

 
Distance  

 
Water wagon operation(a) 

 
 
 

 
 

104.5 

 
 
 

 
 

111.9 

 
 
 

 
 

1984 

 
 

 
 
On staff member  

Well sampling(a) 
 
 

 
74.8 - 78.2 

 
 

 
 

 
 

 
1987 

 
 

 
On staff member  

 Truck(a) 
 
 

 
78 - 83 

 
 

 
 

 
 

 
1989 

 
 

 
On staff member  

 Compressor(b) 
 
 

 
88 - 90 

 
 

 
 

 
 

 
 

 
 

 
0.3 m (1 ft) from truck 

 Generator(b) 
 
 

 
93 - 95 

 
 

 
 

 
 

 
 

 
 

 
0.3 m (1 ft) from truck 

Well drilling, Well 32-2(a) 
 
 

 
98 - 102 

 
 

 
102 

 
 

 
1987 

 
 

 
23 m (75 ft)  

Well drilling, Well 32-3(a) 
 
 

 
105 - 11 

 
 

 
120 - 125 

 
 

 
1987 

 
 

 
15 m (49 ft)  

Well drilling, Well 33-29(a) 
 
 

 
89 - 91 

 
 

 
 

 
 

 
1987 

 
 

 
15 m (49 ft)  

Pile driver(a) 
 
 

 
118 - 119 

 
 

 
 

 
 

 
1981 

 
 

 
1.5 m (5 ft)  

Tank farm filter building(a) 
 
 

 
86 

 
 

 
 

 
 

 
1976 

 
 

 
9.0 m (30 ft)  

__________________________ 
 (a)  Noise levels measured in decibels (dB) and converted to dBA. 

 
 

 
 

 
 

 
 

 




