
 

 

ATTACHMENT B 

 

NOISE ANALYSIS REPORT AND MEMO 

  



 
 

 

 

Noise Analysis 

 

Proposed Aggregate Mining Operation 

17825 Valley View Drive 

Sand Creek Township, Scott Co., Minnesota 

 

Prepared for 

 

Jordan Aggregate, LLC 

 

 

 

 

 

 

August 17, 2010 

 

 

 

 

Prepared by 



i 
P:\Projects\HEN\HEN0901 Keefe\Noise\Report\Noise Analysis Rev7-29-10.doc 

Noise Analysis 

Proposed Aggregate Mining Operation 
17825 Valley View Drive 

Sand Creek Township, Scott Co., Minnesota 

Jordan Aggregate, LLC 
 

Table of Contents 
Page 

1.0 Introduction ............................................................................................................................ 1 
2.0 Mining Layout and Operations .............................................................................................. 1 

2.1 Mining Layout .............................................................................................................. 1 
2.2 Noise Sources................................................................................................................ 2 
2.3 Distances from Noise Sources to Receptors ................................................................. 3 

3.0 Noise Regulations .................................................................................................................. 3 
4.0 Definitions and Methods of Analysis .................................................................................... 4 

4.1 Discussion and Definitions ........................................................................................... 4 
4.2 Methods of Analysis ..................................................................................................... 5 

5.0 Results for Mining Operations ............................................................................................... 6 
6.0 Results for Truck Traffic ....................................................................................................... 7 
7.0 Noise Monitoring and Mitigation .......................................................................................... 9 
 

List of Tables 
 
Table 1 Threshold Distance Calculations for Mining Operations 
Table 2 Threshold Distance Calculations for Customer Loading Operations 
Table 3 L10 Daytime Truck Noise Calculation—Route 1 
Table 4 L50 Daytime Truck Noise Calculation—Route 1 
Table 5 L10 Nighttime Truck Noise Calculation—Route 1 
Table 6 L50 Nighttime Truck Noise Calculation—Route 1 
Table 7 L10 Daytime Truck Noise Calculation—Route 2 
Table 8 L50 Daytime Truck Noise Calculation—Route 2 
Table 9 L10 Nighttime Truck Noise Calculation—Route 2 
Table 10 L50 Nighttime Truck Noise Calculation—Route 2 
 



ii 
P:\Projects\HEN\HEN0901 Keefe\Noise\Report\Noise Analysis Rev7-29-10.doc 

List of Figures 
 
Figure 1 Threshold Noise Limit Circles—Mining and Processing Operations 
Figure 2 Traffic Noise Boundary—Route 1 
Figure 3 Traffic Noise Boundary—Route 2 
 

List of Appendices 
 
Appendix A ISO 9613-2, Acoustics—Attenuation of sound during propagation outdoors 

Part 2: General Method of Calculation 
Appendix B Processing Equipment Manufacturer’s Noise Ratings 
Appendix C Asphalt Plant Noise Data



1 
P:\Projects\HEN\HEN0901 Keefe\Noise\Report\Noise Analysis Rev7-29-10.doc 

1.0 Introduction 
This report presents an analysis of noise levels expected from operation of the proposed Jordan 

Aggregate, LLC sand and gravel mine in Sand Creek Township, Scott County, Minnesota.  

Section 2 describes the layout of the mining operation and surrounding properties, equipment to 

be used for the mining operation, noise sources, and distances to receptors.  The regulatory 

requirements for noise levels and noise controls are outlined in Section 3.  Section 4 presents a 

discussion and definitions relating to sound and noise, and describes the methods of analysis 

used for predicting noise levels at nearby receptors.  Results of the analysis for mining operations 

are provided in Section 5.  Results of the analysis for truck traffic are provided in Section 6.  

Section 7 discusses noise monitoring and mitigation. 

2.0 Mining Layout and Operations 
Mining operations are proposed on approximately 84.7 acres of land on a 100-acre parcel located 

at 17825 Valley View Drive in Sand Creek Township, Scott County, Minnesota.  The site 

location, surrounding properties, and mining and processing operations area within the site are 

shown in Figure 1. 

2.1 Mining Layout 

The mining operations area is bounded by Valley View Drive to the northwest, the Scott Juvenile 

Alternative Facility and SCALE training facility to the north, a residence to the west, and by the 

Sand Creek floodplain to the south and east.  Five properties were evaluated for noise impacts 

from the proposed mining operation and associated truck traffic: 

 

1) SCALE training facility, located at 17706 Valley View Drive (nearest NAC-2 property to 

mine site) (Figure 1) 

2) Scott County Juvenile Alternative Facility located at 17681 Valley View Drive (nearest 

NAC-1 property to north/east side of mine site) (Figure 1) 

3) Residence at 18020 Valley View Drive (nearest NAC-1 property to west side of mine 

site) (Figure 1) 

4) Valley View Assisted Living Facility (nearest NAC-1 property for traffic noise on Route 

1) (Figure 2) 

5) Residence at 230 Valley View Drive East (nearest NAC-1 property for traffic noise on 

Route 2) (Figure 3) 
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2.2 Noise Sources 

Noise emissions due to mining operations will occur from five generalized sources: 

1) Excavating, loading, and hauling aggregate materials at the active mine face for mining 

above the water table.  Mining equipment will include a combination of excavators, 

loaders, and haul trucks.  Not more that two pieces of equipment would be operating at 

any given time. 

2) Dredge operations for mining aggregate materials from below the water table.   

3) Processing equipment (e.g. rock crusher and classifying screens) as shown in Figure 1. 

4) Portable asphalt plant located at the east edge of the plant site as shown in Figure 1. 

5) Truck traffic on 173rd Street and Valley View Drive. 

 

Estimated noise levels produced from the mining operations, at a reference distance of 50 feet 

(15 meters) from the noise source, are summarized in the following table.  The estimated noise 

levels for mining equipment (loader, excavator, trucks) are taken from “FHWA Highway 

Construction Noise Handbook,” Federal Highway Administration, August 2006.  The noise 

levels for processing equipment (crusher, screen, and generator) are based upon noise ratings 

published by the manufacturers for the types of equipment proposed for use in the project 

(adjusted for the standard reference distance of 50 feet used in the analysis).  Manufacturer’s 

noise ratings are provided in Appendices B and C.   

 

Equipment Noise Level at 50 feet (dBA) 

Front End Loader/Excavator 80 

Off-Road Hauling Trucks 76 

Dredge Operations 80 

Crusher 87.2 

Classifying Screens 84.0 

Generator 67.5 

On-Road Haul Trucks 80 

Portable Asphalt Plant 87.5 

 

The noise level for on-road dump trucks was based on EPA standards, which were subsequently 

codified in Minnesota Rule 7030.1040.  The table and discussion below was obtained from the 

FHWA: 
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The Noise Control Act of 1972 gives the Federal Environmental Protection Agency (EPA) the 
authority to establish noise regulations to control major sources of noise, including 
transportation vehicles and construction equipment. In addition, this legislation requires EPA to 
issue noise emission standards for motor vehicles used in Interstate commerce (vehicles used to 
transport commodities across State boundaries) and requires the Federal Motor Carrier Safety 
Administration (FMCSA) to enforce these noise emission standards. 

The EPA has established regulations which set emission level standards for newly 
manufactured medium and heavy trucks that have a gross vehicle weight rating (GVWR) of 
more than 10,000 pounds and are capable of operating on a highway or street. Table 3 shows 
the maximum noise emission levels allowed by the EPA noise regulations for these vehicles.  

Table 3 
Maximum Noise Emission Levels  

as Required by EPA for Newly Manufactured Trucks  
with GVWR Over 10,000 pounds 

Effective Date Maximum Noise Level 50 feet 
from Centerline of Travel* 

January 1, 1988 80 dBA 

*Using the Society of Automotive Engineers, Inc. (SAE), test procedure for acceleration under 35 mph   

2.3 Distances from Noise Sources to Receptors 

The distances from noise sources to receptor will vary as mining operations move around the 

site.  For this analysis, “threshold” distances were calculated for the combined noise sources.  

The threshold distances are the closest distances between noise sources and receptors for which 

the mining operations will be in compliance with noise regulations. 

 

Noise distances are shown as circles on Figure 1.  Red and blue circles represent the distance 

from processing and asphalt plants, respectively, to receptors.  The cyan circle represents the 

threshold distance for above-water-table mining operations.  When mining operations are 

occurring inside the cyan circles, operation of the processing plant and/or asphalt plant will be 

curtailed for noise regulations compliance.   

 

Distances for truck traffic noise impacts are discussed in Section 6. 

3.0 Noise Regulations 
State of Minnesota noise regulations are contained in Minnesota Rules Chapter 7030.  “Noise 

Area Classifications” are defined in 7030.0050, subp. 2.  The assisted living facility and juvenile 

alternative facility located northeast of the proposed mining operation fall in Noise Area 
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Classification 1 (Group quarters, Other residential).  The Mosquito Control District facility falls 

in Noise Area Classification 2 (Government services, Miscellaneous services). 

 

Noise standards applicable to these Noise Area Classifications are defined in 7030.0040, subp. 2, 

and are summarized below. 

Minnesota Noise Standards 

 
Noise Area Classification 

Daytime Nighttime 
L50 dBA L10 dBA L50 dBA L10 dBA 

1 60 65 50 55 
2 65 70 65 70 

 

Mining and trucking operations will be conducted only during daytime hours (7 am to 10 pm) 

and as may be further restricted by County requirements.  The daytime noise standards, listed 

above, are applicable to these operations. 

4.0 Definitions and Methods of Analysis 
This section provides a general discussion and definitions relating to sound and noise, followed 

by a description of the methods used to analyze noise for the proposed mining operation. 

4.1 Discussion and Definitions 

Sound is defined as any pressure variation that the human ear can detect.  When considered as an 

environmental condition, sound is often considered to be “noise.”  For this study, sound or noise 

pressure levels are measured in the decibel scale, denoted as “dB.”  Where the primary concern 

is the noise effects on humans, sound readings are usually compensated by an “A”-weighted 

filter, which accounts for human’s limited hearing response in the upper and lower frequency 

bands.  Sound pressure level measurements using the A-weighted filter are denoted dBA.  Sound 

levels that are exceeded 50 percent of the time during a one-hour measuring period are denoted 

as “L50” sound levels.  Sound levels that are exceeded 10 percent of the time during a one-hour 

measuring period are denoted as “L10” sound levels. 

 

The smallest noise level change that the human ear can detect is approximately 3 dB.  A 

doubling of the static air pressure amounts to a change of 6 dB, and an increase of 10 dB is 

equivalent to a doubling of the perceived sound level.  Sound is known to decrease at a rate of 6 

dB for each doubling of distance.  Decibel levels of common noise sources are provided in the 
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following table (“Guide to Noise Control in Minnesota,” Minnesota Pollution Control Agency, 

March 1999). 

 

Sound Pressure Level (dBA) Noise Source 
140 Jet Engine (at 25 meters) 
130 Jet Aircraft (at 100 meters) 
120 Rock and Roll Concert 
110 Pneumatic Chipper 
100 Jointer/Planer 
90 Chainsaw 
80 Heavy Truck Traffic 
70 Business Office 
60 Conversational Speech 
50 Library 
40 Bedroom 
30 Secluded Woods 
20 Whisper 

 

4.2 Methods of Analysis 

The noise analysis presented in this report is based upon the procedures set forth in ISO 9613-

1:1993 (Acoustics—Attenuation of Sound during Propagation Outdoors—Part 1: Calculation of 

the absorption of sound by the atmosphere) and ISO 9613-2:1996(E) (Acoustics—Attenuation of 

Sound during Propagation Outdoors—Part 2: General methods of calculation).  These standards 

specify methods for summing the noise produced by multiple point sources, and calculating the 

attenuation of sound for the following attenuation effects: 

 

 Geometrical divergence 

 Atmospheric absorption 

 Ground effect 

 Reflection from surfaces 

 Screening by obstacles 

 

For this study, the attenuation effects from geometrical divergence, atmospheric absorption, and 

ground effects were considered.  There are no flat, hard vertical surfaces in the area (such as 

buildings) that would result in sound reflection, therefore attenuation due to reflection does not 

apply.  The attenuation effects of screening by obstacles (such as berms, trees, and depression of 

the mining area below surrounding ground elevations) were ignored, even though these 

screening features will be present and will provide some attenuation effect.  Ignoring the 
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screening effect results in conservative noise level predictions, with a slight overestimate of the 

noise levels. 

 

Summation of noise from multiple point sources and attenuation of noise due to geometrical 

divergence, atmospheric absorption, and ground effect were calculated according to the formulas 

in Sections 6, 7.1, 7.2, and 7.3, respectively, of ISO 9313-2 (see Appendix A).  The calculations 

assume that two pieces of mining equipment (excavators, loaders, haul trucks) will be operating 

at the same time at the active mining face, and that the dredging equipment will be operating.  

The calculations assume that a rock crusher, classifying screens, and loader will be operating at 

the processing area.   

5.0 Results for Mining Operations 
The results indicate that the noise from mining operations at the Noise Area Classification 1 

receptors located west of the site will be below the L50 regulatory daytime noise standard of 60 

dBA when mining operations are located more than 175 meters from the receptors (See Fig. 1).  

When mining operations are closer than 175 meters, the processing and/or asphalt plant 

operations will be curtailed to comply with noise regulations. 

 

The results indicate that the noise from mining operations at the Noise Area Classification 1 

receptor located north of the site will be below the L50 regulatory daytime noise standard of 60 

dBA when mining operations are located more than 121 meters from the receptors (See Fig. 1).  

The mining operations boundary is farther than 121 meters from this receptor. 

 

The results indicate that the noise from mining operations at Noise Area Classification 2 receptor  

will be below the L50 regulatory daytime noise standard of 65 dBA when mining operations are 

located more than 145 meters from the receptors (See Fig. 1).  When mining operations are 

closer than 145 meters, the processing and/or asphalt plant operations will be curtailed to comply 

with noise regulations. 

 

More detailed results, including the data used for the variables in the referenced ISO 9613 

formulae, are provided in Tables 1 through 10. 
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6.0 Results for Traffic Noise 
This section addresses traffic noise impacts along the proposed haul route due to aggregate truck 

traffic traveling to and from the mining operation.  Noise impacts are calculated relative to the 

L10 and L50 daytime and nighttime standards for Noise Area Classification 1 (NAC-1) codified in 

Minnesota Rules 7030.0040 subp. 2.  These noise standards are summarized in Section 3 above.  

 

Two truck routes are proposed:  Valley View Drive north of the Project site to 17rd Street to 

Highway 169 (Route 1), and Valley View Drive south of the Project site to Co. Rd. 9 to 

Highway 169 (Route 2).  These routes are shown on the Haul Route Map andwill be used as 

follows: 

 Outbound traffic with a destination south of the Project will exit the Project site 
northbound on Valley View Drive to 173rd Street to southbound Hwy 169.  This route is 
estimated to carry an average of 11 trips per day and a peak of 22 trips per day (1 trip and 
2 trips per hour, respectively). 

 Outbound traffic with a destination north of the Project will exit the Project site 
southbound on Valley View Drive to County Road 9 to northbound Hwy 169.  This route 
is estimated to carry an average of 43 trips per day and a peak of 88 trips per day (4 trips 
and 10 trips per hour, respectively). 

 Inbound traffic from both northbound and southbound Hwy 169 will enter the Project site 
via 173rd Street to southbound Valley View Drive to the Project entrance.  This route is 
estimated to carry an average of 54 trips per day and a peak of 110 trips per day (6 trips 
and 12 trips per hour, respectively) 

 Combined outbound and inbound trips: 
o Route 1—Valley View Drive/173rd Street north of Project site: Average 64 trips 

per day, peak 132 trips per day (7 trips and 14 trips per hour, respectively) 
o Route 2—Valley View Drive/Co. Rd. 9 south of Project site: Average 43 trips per 

day, peak 88 trips per day (4 trips and 10 trips per hour, respectively). 
 

Existing traffic on Valley View Drive was also taken into consideration for the daytime truck 

traffic noise analysis.  Based on the MnDOT Municipal State Aid (MSA) Traffic Volume Map 

(available on the MnDOT website) traffic along Valley View drive between County Road 9 and 

Syndicate Road was 860 trips per day.  This stretch of road includes the location of Receptor 2.  

Of greatest concern for noise calculations are the number of heavy commercial vehicle trips.  

The MSA map does not include a breakdown of light versus heavy vehicle volumes so it was 

estimated that the 860 trips consists of approximately 3% heavy commercial vehicles, resulting 

in approximately 26 heavy vehicle trips per day, or 3 per hour.  This is based on the fact that this 

area of Valley View is mostly a residential area with limited industry.  For comparison, the 

MnDOT Trunk Highway Volume Map for 2006 (available on the MnDOT website) shows that 
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traffic is comprised of approximately 6% heavy commercial vehicles.  By including this 

background noise into the daytime noise calculations, the peak traffic increases to 17 trips per 

hour for Route 1 and 13 trips per hour for Route 2. 

 

Truck traffic noise impacts were evaluated for the Valley View Assisted Living Facility (NAC-1 

land use) located on the corner of Valley View Drive and 173rd Street, as the nearest noise 

receptor for the Valley View Dr/173rd St route (Route 1).  The noise impact boundary was 

established based upon observed human activity in the yard area.  The boundary is located 60 

feet from the road centerline, as shown on Figure 4.  Potential noise impacts for this receptor 

relative to the L10 and L50 standards were evaluated for both daytime and nighttime conditions, 

since trucks may possibly arrive at the mine site entrance prior to its opening time of 7:00 am. 

 

Truck traffic noise impacts were evaluated for the residence located at 230 Valley View Drive E 

in the City of Jordan (NAC-1 land use) as the nearest noise receptor for the Valley View Dr/Co 

Rd 9 route (Route 2).  The boundary for noise impact analysis was established at the house since 

the yard area where activity would occur is located on the opposite side of the house from Valley 

View Drive.  This distance from the house to the road centerline is 24 feet, as shown on Figure 5.  

Potential noise impacts for this receptor relative to the L10 and L50 standards were evaluated for 

both daytime and nighttime conditions, since trucks may possibly arrive at the mine site entrance 

prior to its opening time of 7:00 am. 

 

Other receptors along the routes are located farther away from the road and thus will experience 

a lesser noise level than the two receptors selected for evaluation. 

 

The results of the analysis indicate that noise from truck traffic will be in compliance with the 

daytime L10 and L50 standards and L50 nighttime standard for the peak traffic rate under the 

highest noise frequency scenario.  Noise from truck traffic will also be in compliance with the 

L10 nighttime standard if 9 or fewer trucks arrive along one route during the hour preceding the 

7:00 am mine opening time.  These results are summarized in the following table.  Details of the 

analysis are provided Tables 3 through 10. 
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Summary of Noise Analysis for Truck Traffic 

 

Route 

Daytime Nighttime 

L10 (1) L50 L10  (1) L50 

Route 1     

Calculated Non-Attainment 5.8% 10.3% 9.3% 16.5% 

Allowable Non-Attainment 10% 50% 10% 50% 

Route 2     

Calculated Non-Attainment 4.5% 17.9% 9.5% 16.6% 

Allowable Non-Attainment 10% 50% 10% 50% 

(1) Results for a traffic rate of 9 trips per hour prior to 7:00 am 

 

7.0 Noise Monitoring and Mitigation 
It is expected that noise monitoring will be included as a condition of the Scott County Interim 

Use Permit for the Site.  If noise monitoring demonstrates that applicable noise thresholds at 

nearby receptors are exceeded due to noise generated by the project, there are a number of 

mitigation measures that can be implemented to reduce noise emissions and achieve compliance 

with noise regulations.   

 

Noise generated by the mining and plant operations can be mitigated using one or more of the 

following measures: 

 Operational modifications – for example, halting processing operations while 

working the active mine face closest to receptors 

 Engine mufflers 

 Dampers for excavating and processing equipment (eliminate vibration and rattle) 

 Liners for processing equipment to reduce stone-on-metal noise 

 Sound barriers – can be constructed to deflect the noise away from receptors 

 

Noise generated by truck traffic can be mitigated by reducing the truck volume along Valley 

View Drive.  This can be accomplished by metering the trucks exiting the Site through the use of 

a stoplight or barrier arm, such that only a certain number of trucks can leave the Site every hour.         

 

 



Tables 

  



Table 1

Threshold Mining 
Operation 
Distance

Closest Dredging 
Operation

Asphalt Plant 
Operation

Processing Plant 
Operation

Threshold Mining 
Operation 
Distance

Closest Dredging 
Operation

Asphalt Plant 
Operation

Processing Plant 
Operation

Threshold Mining 
Operation 
Distance

Closest Dredging 
Operation

Asphalt Plant 
Operation

Processing Plant 
Operation

Distances, Factors, Functions
Reference Distance from Source (do, meters) 15 15 15 15 15 15 15 15 15 15 15 15

Sound Propogation Distance-Source to Receptor (dp, meters) 175 295 401 322 121 380 420 545 145 395 302 435

Attenuation Coeficient for Air Absorption (alpha, dB/meter) 0.000869 0.000869 0.00869 0.000869 0.000869 0.000869 0.00869 0.000869 0.000869 0.000869 0.00869 0.000869
Ground Attenuation Factor, near source (Gs) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Ground Attenuation Factor, near receptor (Gr) 1 1 1 1 1 1 1 1 1 1 1 1

Ground Attenuation Factor, between source and receptor (Gm) 1 1 1 1 1 1 1 1 1 1 1 1

Ground Factor Function-Source Area (c'(hs)) 3.7 3.7 3.7 3.7 3.5 3.7 3.7 3.7 3.6 3.7 3.7 3.7

Ground Factor Function-Receptor Area (c'(hr)) 6.3 6.5 6.5 6.5 6.0 6.5 6.5 6.5 6.2 6.5 6.5 6.5

Height of Source (Hs, meters) 2 2 2 2 2 2 2 2 2 2 2 2
Height of Receptor (Hr, meters) 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5

Sound Levels at Reference Distance from Source (Leq, dBA)
Mining Operations
Excavator or Loader 80.0 NA NA NA 80.0 NA NA NA 80.0 NA NA NA
Haul Truck or Dozer 76.0 NA NA NA 76.0 NA NA NA 76.0 NA NA NA
Dredge NA 80.0 NA NA NA 80.0 NA NA NA 80.0 NA NA
Processing Operations
Rock Crusher NA NA NA 87.2 NA NA NA 87.2 NA NA NA 87.2
Screening System NA NA NA 84.0 NA NA NA 84.0 NA NA NA 84.0
Customer Loading NA NA NA 80.0 NA NA NA 80.0 NA NA NA 80.0
Asphalt Plant NA NA 87.5 NA 87.5 87.5
Combined Sound Level from Multiple Sources (Leqs-comb, dBA) 81.5 80.0 87.5 89.4 81.5 80.0 87.5 89.4 81.5 80.0 87.5 89.4

Sound Attenuation
Attenuation due to Geometric Divergence (A div, dBA) 21.3 25.9 28.5 26.6 18.1 28.1 28.9 31.2 19.7 28.4 26.1 29.2

Attenuation due to Atmospheric Absorption (A atm, dBA) 0.2 0.3 3.5 0.3 0.1 0.3 3.6 0.5 0.1 0.3 2.6 0.4

Attenuation due to Ground Effect (Agr, dBA) 5.2 5.3 5.3 5.3 4.8 5.3 5.3 5.3 5.0 5.3 5.3 5.3

Sound Level at Receptor (Lr, dBA) 54.8 48.6 50.1 57.2 58.4 46.3 49.6 52.4 56.6 45.9 53.5 54.5

Combined Sound Level at Receptor due to Mining, 
Processing, and Asphalt Operations (Leqr-comb, dBA) 60.0

Mining Operations
Proposed Mining Operation, Sand Creek Township, Scott County

60.060.0

Threshold Distance Calculation for

17-Aug-10

Class 1 Receptor (to east)

Noise Analysis Data

Class 2 ReceptorClass 1 Receptor (to west)



Table 2

Noise from Customer Loading Operations

Proposed Mining Operation, Sand Creek Township, Scott County
17-Aug-10

Class 1 Receptor 
L50<60 dB

Class 2 Receptor 
L50<65 dB

Loading Only Loading Only

Distances, Factors, Functions
Reference Distance from Source (do, meters) 15 15

Sound Propogation Distance-Source to Receptor (dp, meters) 90 57
Attenuation Coeficient for Air Absorption (alpha, dB/meter) 0.000869 0.000869
Ground Attenuation Factor, near source (Gs) 0.5 0.5

Ground Attenuation Factor, near receptor (Gr) 1 1

Ground Attenuation Factor, between source and receptor (G m) 1 1

Ground Factor Function-Source Area (c'(hs)) 3.4 3.0

Ground Factor Function-Receptor Area (c'(h r)) 5.7 4.9

Height of Source (Hs, meters) 2 2
Height of Receptor (Hr, meters) 1.5 1.5

Sound Levels at Reference Distance from Source (Leq, dBA)
Mining Operations
Excavator or Loader 80 80
Haul Truck or Dozer 0 0
Processing Operations
Rock Crusher NA NA
Screening System NA NA
Combined Sound Level from Multiple Sources (Leqs-comb, dBA) 80.0 80.0

Sound Attenuation
Attenuation due to Geometric Divergence (Adiv, dBA) 15.6 11.6

Attenuation due to Atmospheric Absorption (A atm, dBA) 0.1 0.0

Attenuation due to Ground Effect (Agr, dBA) 4.3 3.4

Sound Level at Receptor (Lr, dBA) 60.0 65.0

Threshold Distance (meters) 90 57

Noise Analysis Data

Threshold Distance Calculation for

Daytime L50 Sound Level



Table 3

L10 Daytime Truck Noise Calculation
Valley View Assisted Living Facility

Proposed Mining Operation, Sand Creek Township, Scott County
17-Aug-10

Truck Noise Frequency
Noise Data 250 Hz 500 Hz 1000 Hz
Source Noise Level (dBA, 50 feet) 80 80 80
Noise Standard (L10 Daytime, dBA) 65 65 65
Required Attenuation (dBA) 15 15 15

Distance Data
Receptor Distance from Road Centerline (feet) 60 60 60
Distance from Receptor at which Required Attenuation is Achieved (feet) 148 174 276
Corresponding Road Distance from Receptor (feet) 136 163 269

Time Duration Calculations
Travel Speed (mph) 30 30 30
Travel Time per Trip within Non-Attainment Zone (hours) 0.00171 0.00206 0.00340
Trips per Hour [mining(14) + background(3)] 17 17 17
Total Travel Time within Non-Attainment Zone (hours) 0.0291 0.0350 0.0577

Results
Non-Attainment Percent of one-Hour Period 2.9% 3.5% 5.8%
Maximum Allowable Non-Attainment Percentage 10% 10% 10%

Noise Attenuation Calculations

Distances, Factors, Functions

Source Noise Level (dBA) 80 80 80
Reference Distance from Source (do, meters) 15.24 15.24 15.24

Sound Propogation Distance-Source to Receptor (dp, meters) 45.2 53 84

Attenuation Coeficient for Air Absorption (alpha, dB/meter) 0.000869 0.000869 0.000869
Ground Attenuation Factor, near source (Gs) 0.5 0.5 0.5

Ground Attenuation Factor, near receptor (Gr) 1 1 1

Ground Factor Function-Source Area (As) 5.7 4.8 2.0

Ground Factor Function-Receptor Area (Ar) 5.7 4.8 2.0

Height of Source (Hs, meters) 1.5 1.5 1.5
Height of Receptor (Hr, meters) 1.5 1.5 1.5

Sound Attenuation
Attenuation due to Geometric Divergence (Adiv, dBA) 9.4 10.8 14.8

Attenuation due to Atmospheric Absorption (Aatm, dBA) 0.0 0.0 0.1

Attenuation due to Ground Effect (Agr, dBA) 5.5 4.1 0.1

Total Attenuation at Distance "dp" (dBA) 15 15 15



Table 4

L50 Daytime Truck Noise Calculation
Valley View Assisted Living Facility

Proposed Mining Operation, Sand Creek Township, Scott County
17-Aug-10

Truck Noise Frequency
Noise Data 250 Hz 500 Hz 1000 Hz
Source Noise Level (dBA, 50 feet) 80 80 80
Noise Standard (L50 Daytime, dBA) 60 60 60
Required Attenuation (dBA) 20 20 20

Distance Data
Receptor Distance from Road Centerline (feet) 60 60 60
Distance from Receptor at which Required Attenuation is Achieved (feet) 221 269 482
Corresponding Road Distance from Receptor (feet) 213 262 479

Time Duration Calculations
Travel Speed (mph) 30 30 30
Travel Time per Trip within Non-Attainment Zone (hours) 0.00269 0.00331 0.00604
Trips per Hour [mining(14) + background(3)] 17 17 17
Total Travel Time within Non-Attainment Zone (hours) 0.0458 0.0563 0.1027

Results
Non-Attainment Percent of one-Hour Period 4.6% 5.6% 10.3%
Maximum Allowable Non-Attainment Percentage 50% 50% 50%

Noise Attenuation Calculations

Distances, Factors, Functions

Source Noise Level (dBA) 80 80 80
Reference Distance from Source (do, meters) 15.24 15.24 15.24

Sound Propogation Distance-Source to Receptor (dp, meters) 67.5 82 147

Attenuation Coeficient for Air Absorption (alpha, dB/meter) 0.000869 0.000869 0.000869
Ground Attenuation Factor, near source (Gs) 0.5 0.5 0.5

Ground Attenuation Factor, near receptor (Gr) 1 1 1

Ground Factor Function-Source Area (As) 6.7 5.5 2.1

Ground Factor Function-Receptor Area (Ar) 6.7 5.5 2.1

Height of Source (Hs, meters) 1.5 1.5 1.5
Height of Receptor (Hr, meters) 1.5 1.5 1.5

Sound Attenuation
Attenuation due to Geometric Divergence (Adiv, dBA) 12.9 14.6 19.7

Attenuation due to Atmospheric Absorption (Aatm, dBA) 0.1 0.1 0.1

Attenuation due to Ground Effect (Agr, dBA) 7.1 5.3 0.2

Total Attenuation at Distance "dp" (dBA) 20 20 20



Table 5

L10 Nighttime Truck Noise Calculation
Valley View Assisted Living Facility

Proposed Mining Operation, Sand Creek Township, Scott County
17-Aug-10

Truck Noise Frequency
Noise Data 250 Hz 500 Hz 1000 Hz
Source Noise Level (dBA, 50 feet) 80 80 80
Noise Standard (L10 Nightime, dBA) 55 55 55
Required Attenuation (dBA) 25 25 25

Distance Data
Receptor Distance from Road Centerline (feet) 170 170 170
Distance from Receptor at which Required Attenuation is Achieved (feet) 335 430 840
Corresponding Road Distance from Receptor (feet) 288 395 823

Time Duration Calculations
Travel Speed (mph) 30 30 30
Travel Time per Trip within Non-Attainment Zone (hours) 0.00364 0.00498 0.01039
Trips per Hour 9 9 9
Total Travel Time within Non-Attainment Zone (hours) 0.0328 0.0449 0.0935

Results
Non-Attainment Percent of one-Hour Period 3.3% 4.5% 9.3%
Maximum Allowable Non-Attainment Percentage 10% 10% 10%

Noise Attenuation Calculations

Distances, Factors, Functions

Source Noise Level (dBA) 80 80 80
Reference Distance from Source (do, meters) 15.24 15.24 15.24

Sound Propogation Distance-Source to Receptor (dp, meters) 102 131 256

Attenuation Coeficient for Air Absorption (alpha, dB/meter) 0.000869 0.000869 0.000869
Ground Attenuation Factor, near source (Gs) 0.5 0.5 0.5

Ground Attenuation Factor, near receptor (Gr) 1 1 1

Ground Attenuation Factor, between source and receptor (Gm) 1 1 1

Ground Factor Function-Source Area (b', c', d') 7.6 6.1 2.2

Ground Factor Function-Receptor Area (b', c', d') 7.6 6.1 2.2

Ground Factor Function-Between Source and Receptor (q) 0.1 0.3 0.6
Height of Source (Hs, meters) 1.5 1.5 1.5
Height of Receptor (Hr, meters) 1.5 1.5 1.5

Sound Attenuation
Attenuation due to Geometric Divergence (Adiv, dBA) 16.5 18.7 24.5

Attenuation due to Atmospheric Absorption (Aatm, dBA) 0.1 0.1 0.2

Attenuation due to Ground Effect (Agr, dBA) 8.4 6.2 0.2

Total Attenuation at Distance "dp" (dBA) 25 25 25



Table 6

L50 Nighttime Truck Noise Calculation
Valley View Assisted Living Facility

Proposed Mining Operation, Sand Creek Township, Scott County
17-Aug-10

Truck Noise Frequency
Noise Data 250 Hz 500 Hz 1000 Hz
Source Noise Level (dBA, 50 feet) 80 80 80
Noise Standard (L50 Nightime, dBA) 50 50 50
Required Attenuation (dBA) 30 30 30

Distance Data
Receptor Distance from Road Centerline (feet) 170 170 170
Distance from Receptor at which Required Attenuation is Achieved (feet) 528 719 1,463
Corresponding Road Distance from Receptor (feet) 500 698 1,453

Time Duration Calculations
Travel Speed (mph) 30 30 30
Travel Time per Trip within Non-Attainment Zone (hours) 0.00631 0.00881 0.01835
Trips per Hour 9 9 9
Total Travel Time within Non-Attainment Zone (hours) 0.0568 0.0793 0.1652

Results
Non-Attainment Percent of one-Hour Period 5.7% 7.9% 16.5%
Maximum Allowable Non-Attainment Percentage 50% 50% 50%

Noise Attenuation Calculations

Distances, Factors, Functions

Source Noise Level (dBA) 80 80 80
Reference Distance from Source (do, meters) 15.24 15.24 15.24

Sound Propogation Distance-Source to Receptor (dp, meters) 161 219 446

Attenuation Coeficient for Air Absorption (alpha, dB/meter) 0.000869 0.000869 0.000869
Ground Attenuation Factor, near source (Gs) 0.5 0.5 0.5

Ground Attenuation Factor, near receptor (Gr) 1 1 1

Ground Attenuation Factor, between source and receptor (Gm) 1 1 1

Ground Factor Function-Source Area (b', c', d') 8.2 6.4 2.2

Ground Factor Function-Receptor Area (b', c', d') 8.2 6.4 2.2

Ground Factor Function-Between Source and Receptor (q) 0.4 0.6 0.8
Height of Source (Hs, meters) 1.5 1.5 1.5
Height of Receptor (Hr, meters) 1.5 1.5 1.5

Sound Attenuation
Attenuation due to Geometric Divergence (Adiv, dBA) 20.5 23.1 29.3

Attenuation due to Atmospheric Absorption (Aatm, dBA) 0.1 0.2 0.4

Attenuation due to Ground Effect (Agr, dBA) 9.4 6.6 0.2

Total Attenuation at Distance "dp" (dBA) 30 30 30



Table 7

L10 Daytime Truck Noise Calculation
Closest Receptor on Valley View Drive South of Mine

Proposed Mining Operation, Sand Creek Township, Scott County
17-Aug-10

Truck Noise Frequency
Noise Data 250 Hz 500 Hz 1000 Hz
Source Noise Level (dBA, 50 feet) 80 80 80
Noise Standard (L10 Daytime, dBA) 65 65 65
Required Attenuation (dBA) 15 15 15

Distance Data
Receptor Distance from Road Centerline (feet) 24 24 24
Distance from Receptor at which Required Attenuation is Achieved (feet) 148 174 276
Corresponding Road Distance from Receptor (feet) 146 172 275

Time Duration Calculations
Travel Speed (mph) 30 30 30
Travel Time per Trip within Non-Attainment Zone (hours) 0.00185 0.00217 0.00347
Trips per Hour [mining(10) + background(3)] 13 13 13
Total Travel Time within Non-Attainment Zone (hours) 0.0240 0.0283 0.0451

Results
Non-Attainment Percent of one-Hour Period 2.4% 2.8% 4.5%
Maximum Allowable Non-Attainment Percentage 10% 10% 10%

Noise Attenuation Calculations

Distances, Factors, Functions

Source Noise Level (dBA) 80 80 80
Reference Distance from Source (do, meters) 15.24 15.24 15.24

Sound Propogation Distance-Source to Receptor (dp, meters) 45.2 53 84

Attenuation Coeficient for Air Absorption (alpha, dB/meter) 0.000869 0.000869 0.000869
Ground Attenuation Factor, near source (Gs) 0.5 0.5 0.5

Ground Attenuation Factor, near receptor (Gr) 1 1 1

Ground Factor Function-Source Area (b', c', d') 5.7 4.8 2.0

Ground Factor Function-Receptor Area (b', c', d') 5.7 4.8 2.0
Height of Source (Hs, meters) 1.5 1.5 1.5
Height of Receptor (Hr, meters) 1.5 1.5 1.5

Sound Attenuation
Attenuation due to Geometric Divergence (Adiv, dBA) 9.4 10.8 14.8

Attenuation due to Atmospheric Absorption (Aatm, dBA) 0.0 0.0 0.1

Attenuation due to Ground Effect (Agr, dBA) 5.5 4.1 0.1

Total Attenuation at Distance "dp" (dBA) 15 15 15



Table 8

L50 Daytime Truck Noise Calculation
Closest Receptor on Valley View Drive South of Mine

Proposed Mining Operation, Sand Creek Township, Scott County
17-Aug-10

Truck Noise Frequency
Noise Data 250 Hz 500 Hz 1000 Hz
Source Noise Level (dBA, 50 feet) 80 80 80
Noise Standard (L50 Daytime, dBA) 60 60 60
Required Attenuation (dBA) 20 20 20

Distance Data
Receptor Distance from Road Centerline (feet) 24 24 24
Distance from Receptor at which Required Attenuation is Achieved (feet) 221 269 482
Corresponding Road Distance from Receptor (feet) 220 268 482

Time Duration Calculations
Travel Speed (mph) 30 30 30
Travel Time per Trip within Non-Attainment Zone (hours) 0.00278 0.00338 0.00608
Trips per Hour [mining(10) + background(3)] 13 13 13
Total Travel Time within Non-Attainment Zone (hours) 0.0361 0.0440 0.0791

Results
Non-Attainment Percent of one-Hour Period 3.6% 4.4% 7.9%
Maximum Allowable Non-Attainment Percentage 50% 50% 50%

Noise Attenuation Calculations

Distances, Factors, Functions

Source Noise Level (dBA) 80 80 80
Reference Distance from Source (do, meters) 15.24 15.24 15.24

Sound Propogation Distance-Source to Receptor (dp, meters) 67.5 82 147

Attenuation Coeficient for Air Absorption (alpha, dB/meter) 0.000869 0.000869 0.000869
Ground Attenuation Factor, near source (Gs) 0.5 0.5 0.5

Ground Attenuation Factor, near receptor (Gr) 1 1 1

Ground Factor Function-Source Area (b', c', d') 6.7 5.5 2.1

Ground Factor Function-Receptor Area (b', c', d') 6.7 5.5 2.1
Height of Source (Hs, meters) 1.5 1.5 1.5
Height of Receptor (Hr, meters) 1.5 1.5 1.5

Sound Attenuation
Attenuation due to Geometric Divergence (Adiv, dBA) 12.9 14.6 19.7

Attenuation due to Atmospheric Absorption (Aatm, dBA) 0.1 0.1 0.1

Attenuation due to Ground Effect (Agr, dBA) 7.1 5.3 0.2

Total Attenuation at Distance "dp" (dBA) 20 20 20



Table 9

L10 Nighttime Truck Noise Calculation
Closest Receptor on Valley View Drive South of Mine

Proposed Mining Operation, Sand Creek Township, Scott County
17-Aug-10

Truck Noise Frequency
Noise Data 250 Hz 500 Hz 1000 Hz
Source Noise Level (dBA, 50 feet) 80 80 80
Noise Standard (L10 Nightime, dBA) 55 55 55
Required Attenuation (dBA) 25 25 25

Distance Data
Receptor Distance from Road Centerline (feet) 24 24 24
Distance from Receptor at which Required Attenuation is Achieved (feet) 335 430 840
Corresponding Road Distance from Receptor (feet) 334 429 840

Time Duration Calculations
Travel Speed (mph) 30 30 30
Travel Time per Trip within Non-Attainment Zone (hours) 0.00421 0.00542 0.01060
Trips per Hour 9 9 9
Total Travel Time within Non-Attainment Zone (hours) 0.0379 0.0488 0.0954

Results
Non-Attainment Percent of one-Hour Period 3.8% 4.9% 9.5%
Maximum Allowable Non-Attainment Percentage 10% 10% 10%

Noise Attenuation Calculations

Distances, Factors, Functions

Source Noise Level (dBA) 80 80 80
Reference Distance from Source (do, meters) 15.24 15.24 15.24

Sound Propogation Distance-Source to Receptor (dp, meters) 102 131 256

Attenuation Coeficient for Air Absorption (alpha, dB/meter) 0.000869 0.000869 0.000869
Ground Attenuation Factor, near source (Gs) 0.5 0.5 0.5

Ground Attenuation Factor, near receptor (Gr) 1 1 1

Ground Attenuation Factor, between source and receptor (Gm) 1 1 1

Ground Factor Function-Source Area (b', c', d') 7.6 6.1 2.2

Ground Factor Function-Receptor Area (b', c', d') 7.6 6.1 2.2

Ground Factor Function-Between Source and Receptor (q) 0.1 0.3 0.6
Height of Source (Hs, meters) 1.5 1.5 1.5
Height of Receptor (Hr, meters) 1.5 1.5 1.5

Sound Attenuation
Attenuation due to Geometric Divergence (Adiv, dBA) 16.5 18.7 24.5

Attenuation due to Atmospheric Absorption (Aatm, dBA) 0.1 0.1 0.2

Attenuation due to Ground Effect (Agr, dBA) 8.4 6.2 0.2

Total Attenuation at Distance "dp" (dBA) 25 25 25



Table 10

L50 Nighttime Truck Noise Calculation
Closest Receptor on Valley View Drive South of Mine

Proposed Mining Operation, Sand Creek Township, Scott County
17-Aug-10

Truck Noise Frequency
Noise Data 250 Hz 500 Hz 1000 Hz
Source Noise Level (dBA, 50 feet) 80 80 80
Noise Standard (L50 Nightime, dBA) 50 50 50
Required Attenuation (dBA) 30 30 30

Distance Data
Receptor Distance from Road Centerline (feet) 24 24 24
Distance from Receptor at which Required Attenuation is Achieved (feet) 528 719 1,463
Corresponding Road Distance from Receptor (feet) 528 718 1,463

Time Duration Calculations
Travel Speed (mph) 30 30 30
Travel Time per Trip within Non-Attainment Zone (hours) 0.00666 0.00907 0.01847
Trips per Hour 9 9 9
Total Travel Time within Non-Attainment Zone (hours) 0.0600 0.0816 0.1663

Results
Non-Attainment Percent of one-Hour Period 6.0% 8.2% 16.6%
Maximum Allowable Non-Attainment Percentage 50% 50% 50%

Noise Attenuation Calculations

Distances, Factors, Functions

Source Noise Level (dBA) 80 80 80
Reference Distance from Source (do, meters) 15.24 15.24 15.24

Sound Propogation Distance-Source to Receptor (dp, meters) 161 219 446

Attenuation Coeficient for Air Absorption (alpha, dB/meter) 0.000869 0.000869 0.000869
Ground Attenuation Factor, near source (Gs) 0.5 0.5 0.5

Ground Attenuation Factor, near receptor (Gr) 1 1 1

Ground Attenuation Factor, between source and receptor (Gm) 1 1 1

Ground Factor Function-Source Area (b', c', d') 8.2 6.4 2.2

Ground Factor Function-Receptor Area (b', c', d') 8.2 6.4 2.2

Ground Factor Function-Between Source and Receptor (q) 0.4 0.6 0.8
Height of Source (Hs, meters) 1.5 1.5 1.5
Height of Receptor (Hr, meters) 1.5 1.5 1.5

Sound Attenuation
Attenuation due to Geometric Divergence (Adiv, dBA) 20.5 23.1 29.3

Attenuation due to Atmospheric Absorption (Aatm, dBA) 0.1 0.2 0.4

Attenuation due to Ground Effect (Agr, dBA) 9.4 6.6 0.2

Total Attenuation at Distance "dp" (dBA) 30 30 30
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Appendix A 

ISO 9613-2, Acoustics—Attenuation of sound during propagation outdoors 

Part 2: General Method of Calculation 

 
 

  















































Appendix B 

Processing Equipment Manufacturer’s Noise Ratings 

  













Appendix C 

Portable Asphalt Plant Noise Ratings 

 
























