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4.7
Noise

This section discusses potential effects of noise on humans in the Project area.  The effect of noise on wildlife is discussed in Section 4.4. 

Noise is generally defined as unwanted sound.  Sound travels in mechanical wave motion and produces a sound pressure level.  This sound pressure level is commonly measured in decibels (dB), representing the logarithmic increase in sound energy relative to a reference energy level.  Sound measurement is further refined by using an A-weighted decibel scale to emphasize the range of sound frequencies that are most audible to the human ear (i.e., between 1,000 and 8,000 cycles per second).  Therefore, unless otherwise noted, all decibel measurements presented in this DEIS are A-weighted (dBA) on a logarithmic scale.  A sound increase of 3 dBA is barely perceptible to the human ear, a 5 dBA increase is clearly noticeable and a 10 dBA increase is heard twice as loud.  For example, if sound energy is doubled, there is a 3 dBA increase in noise, which is just barely noticeable to most people.  This indicates that two sound levels are added logarithmically, not linearly or arithmetically (e.g., 70 dBA plus 70 dBA equals 73 dBA, not 140 dBA).  If noise increases to where there is 10 times the sound energy level over a reference level, then there is a 10 dBA increase and it is heard twice as loud.

4.7.1
Existing Conditions

The Project is located in a sparsely populated rural region in northeast Minnesota.  The Plant Site is located west of the Mine Site and the noise sources at both sites are approximately 8 miles apart.  The region has traditionally supported various mining activities as well as logging on federal, state, county, industrial, and private forest lands.  The Peter Mitchell Mine is located approximately one mile north of the proposed Mine Site.  Dunka Road, which provides access to the Mine Site, is an existing private road with no public access and little usage.

The closest noise-sensitive receptor from the Mine Site is the city of Babbitt
 located approximately six miles to the north.  Other noise-sensitive receptors in the general area of the Mine Site include Skibo (a small residential area), approximately eight miles to the south-southwest; and the city of Hoyt Lakes, approximately nine miles to the southwest.  The Boundary Waters Canoe Area Wilderness (BWCAW) is part of the national wilderness preservation system where sensitivity to human-caused sound and noise impacts are important considerations.  It is approximately 20 miles (in a northeasterly direction) from the Mine Site to the closest portion of the BWCAW.  

It is the position of the tribal cooperating agencies that noise contour maps should be developed for inclusion in this PDEIS. Noise contour mapping would allow reviewers to assess the impacts of noise to all publicly accessible lands in the vicinity of the project which include large sections of the Superior National Forest immediately adjacent to the mine site (See figure 4.9-1). An assessment of noise impacts to all public access lands is important information for assessing cultural impacts to tribes with hunting, fishing and gathering rights in the 1854 ceded territory.

The closest noise-sensitive receptors to the Plant Site consist of a few private residences located approximately 3.5 miles north, the city of Hoyt Lakes located approximately five miles south, and a Boy Scout camp that is only used occasionally, located approximately five miles south-southwest.  Figure 4.7-1 shows the location of all receptors relative to the Mine and Plant Sites.  

A comparison of typical outdoor noise levels by land use category is shown in Table 4.7-1.
Table 4.7-1
Typical Outdoor Sound Levels by Land Use Category

	Land Use Category
	Daytime (Leq, dBA)
	Nighttime (Leq, dBA)

	Rural
	45
	35

	Suburban
	50
	40

	Urban
	55
	45

	Urban with some workshops, business premises and main roads
	60
	50

	Central business
	65
	55

	Industrial
	70
	60


Source: AK06 Diamond Mine Project – EIA (AK06, 2007)

Since the Mine and Plant sites are located in a rural environment, the existing ambient steady equivalent noise levels (Leq) for all nearby sensitive receptors such as homes around both sites are not expected to exceed 45 dBA (daytime) and 35 dBA (nighttime) (Table 4.7-1).  In comparison with the Plant Site, the Mine Site is located in a more undeveloped area.  This means the Mine Site has a tendency of having lower background noise levels.  However, due to the Mine Site’s proximity to the Peter Mitchell Mine, noise impact from the Peter Mitchell Mine as well as noise from the existing railway connecting the Mine and Plant sites are expected to contribute to the background noise level at the Mine Site.  Therefore, the existing outdoor ambient Leq levels for homes around the Mine Site are also anticipated to be 45 dBA and 35 dBA for daytime and nighttime, respectively.

Noise exposures in communities usually have a noise level distribution that may be closely approximated by a normal statistical distribution.  The estimated Leq for the distribution was converted to other noise percentile metrics such as L50 and L10 using a USEPA calculation methodology (USEPA 1974).  The calculation was based on an assumed standard deviation of 3 dB for the sound level distribution.  L50 is the sound level exceeded for 50 percent of the measurement period.  L10 is the sound level exceeded for 10 percent of the measurement period.  A summary of the estimated existing daytime and nighttime ambient levels (i.e., Leq, L50, and L10) expected at the Project site are presented in Table 4-7-2.  

Table 4.7-2
Summary of Estimated Existing Ambient Noise Levels at the Plant and Mine Sites 

	Ambient Noise Levels
	Daytime (dBA)
	Nighttime (dBA)

	Leq
	45
	35

	L50
	44
	34

	L10
	48.8
	37.8


4.7.2
Impact Criteria

Noise impacts are commonly judged according to two general criteria: the extent to which a Project would exceed federal, state, or (where applicable) local noise regulations; and the estimated degree of disturbance to people.  It is the tribal cooperating agency position that the Army Corps has not completed consultation with potentially affected tribes. Therefore, this document does not estimate the potential degree of disturbance to tribal members who may be involved in traditional natural resource harvest harvests on national forest lands. 

According to the noise standards for Minnesota (Minnesota Rules, part 7030.0040, subpart 2), permissible noise levels are generally classified according to residential, commercial, and industrial areas.  The standards further distinguish between daytime and nighttime noise, with less noise permitted at night.  The standards list the sound levels not to be exceeded for more than 10 and 50 percent of the time (L10 and L50) during any one hour.  A summary of the applicable Minnesota Noise Standards is shown in Table 4.7-3.  
Table 4.7-3
Applicable Noise Standards for Different Land-Uses in Minnesota

	Noise Area Classification
	Noise Standard dB(A)

	
	Daytime (7 a.m. to 10 p.m.)
	Nighttime (10 p.m. to 7 a.m.)

	
	L50
	L10
	L50
	L10

	Residential
	60
	65
	50
	55

	Commercial
	65
	70
	65
	70

	Industrial
	75
	80
	75
	80


As shown in Table 4.7-3, the most stringent standard is the nighttime (10 p.m. to 7 a.m.) standard in a residential area, which is 50 dBA for no more than 50 percent of the time (L50).  In other words, a nighttime L50 of 50 dBA means that during nighttime, noise levels may not exceed 50 dBA more than 30 minutes in an hour.  Similarly, a nighttime L10 of 55 dBA means that during nighttime, noise levels may not exceed 55 dBA more than 6 minutes in an hour.  As another point of reference, the U.S. Department of Housing and Urban Development (HUD) has developed standards for use in evaluating activities under its jurisdiction.  The HUD standard for “acceptable” day-night average sound levels (Ldn) in residential areas is 65 dBA and instructive as a guide to human disturbance (HUD 1984).  The day-night average sound level (Ldn) is the 24-hour equivalent measure of cumulative noise exposure during a 24-hour period, with a 10 dBA weighting applied to nighttime equivalent sound levels between the hours of 10 p.m. and 7 a.m.  to account for people’s greater sensitivity to sound during nighttime hours.

In addition to the state standards, the degree of disturbance becomes a key factor in the evaluation of noise effects, which, in this case, includes a focus on residents in the vicinity of the Project.  The concept of human disturbance is known to vary with a number of interrelated factors, including changes in noise levels; the presence of other, non-project-related noise sources in the vicinity; people’s attitudes toward the project; the number of people exposed; and the type of human activity affected (e.g., sleep or quiet conversation as compared to physical work or active recreation).  

There are no specific local noise regulations that would apply to the Project.

Because the state noise level standards are more stringent than the federal HUD standards, Project-related noise effects will be evaluated at sensitive receptors (residential areas) using the State nighttime L50 and L10 of 50 and 55 dBA, respectively.  The noise standards would apply to the Project throughout its mine operational years (Year 1 to 20) when noisy operations from mining and crushing activities would occur.  It should be noted that the noise standards would also apply to any potential noise source (if any) during Closure and Post Closure (i.e., after Year 20).  
Effects of air overpressure and ground vibrations from blasting operations must meet the requirements of the Minnesota Rules, part 6132.2900, subpart 2.  According to the Rules:

· Air overpressure on lands not owned or controlled by the permittee shall not exceed 130 dB as measured on a linear peak scale, sensitive to a frequency band ranging from six cycles per second to 200 cycles per second; and

· The maximum peak particle velocity from blasting shall not exceed one inch per second at the location of a structure located on lands not owned or controlled by the permittee.  

Ground vibration and air blast (overpressure) from rock blasting is primarily related to the weight of explosive detonated during any one instant and distance to a structure or sensitive receptor.

4.7.3 
Environmental Consequences

4.7.3.1 
Proposed Action 

The primary noise sources at the Plant Site are approximately eight miles west of the primary noise sources at the Mine Site.  Due to the distance between the Plant Site and Mine Site noise sources, it is more practical and reasonable to conduct individual noise modeling for receptors at each site.

4.7.3.2
Mine Site

The primary sources of noise from the Mine Site are blasting, haul trucks, and train horns.  Noise from auxiliary and support equipment such as wheel dozers, graders, water trucks, fuel trucks etc are expected to be less dominant.  A sound propagation model, SPM 9613 (Power Acoustics, Inc.), which is based on International Standard ISO 9613 methods was used to assess noise impacts associated with mine haul trucks, as they are the most dominant and steady noise source at the Mine Site.  

The model computes outdoor noise propagation based on meteorological conditions favorable to sound propagation (i.e., downwind propagation with wind speeds between 1 and 5 meters/second when measured 3 to 11 meters above the ground) as specified in ISO 9613.  This is a conservative approach as not all receivers may be located downwind of the haul trucks (i.e., receivers located upwind would experience a lesser noise impact since noise propagates faster downwind than upwind).  The model accounts for the octave band attenuation from ground effects, hemispherical spreading, and atmospheric absorption that occur during propagation from the point sound source to the receiver.  Ground effects were modeled by assuming that the area around the source and the receiver is hard non-absorptive ground such as concrete or asphalt.  This is also a conservative assumption as the ground around the haul trucks and residential locations is more likely to be mixed or soft ground with some absorptive capacity that can attenuate noise levels.  Temperature and relative humidity of 15ºC and 70 percent, respectively were used in estimating the attenuation due to atmospheric absorption as specified in ISO 9613-1.  Attenuation due to hemispherical spreading is mainly a function of the distance between the sound source and the receiver.

The Mine Site assessment predicted impacts at five different receptor locations or noise sensitive areas (NSAs):  the city of Babbitt to the north, the city of Hoyt Lakes to the southwest, Skibo to the southwest, and two separate boundary locations for the BWCAW (directly north and to the northeast).  Noise emissions levels were developed for the Cat 793C trucks proposed for the Project based on information provided by the Caterpillar Company and by separating the sound level into octave bands using truck noise spectrum data from the Minnesota Copper-Nickel Study (Minnesota State Planning Agency 1979).  A total of 16 conventional 240 ton diesel-powered dump trucks (initial amount of trucks proposed by PolyMet), each with a sound power level of approximately 121 dBA, were assumed to be in concurrent operation.  The modeling analysis did not include any potential shielding effects from pit walls, stockpiles, or berms.  

Modeled sound levels from the 16 haul trucks heard at the five nearest NSAs to the Mine Site (i.e., NSA #4 to NSA #8) are shown in Table 4.7-4 and Figure 4.7-1.  Based on a recent decision by PolyMet to use only 8 equivalent sized trucks, the noise modeling analysis, which was based on 16 Cat 793C trucks, is conservative.  

When the projected noise levels at the NSAs are combined logarithmically with the existing ambient noise levels at the Mine Site, the total cumulative nighttime L50 and L10 would remain below 35 and 39 dBA, respectively.  Due to the eight mile distance between the noise sources at the Plant and Mine Sites, noise levels from the Plant Site would have no significant impacts on the predicted noise levels at the Mine Site.  

Table 4.7-4 and Figure 4.7-1 indicates the projected nighttime noise levels at the nearest NSAs are expected to be well within the Minnesota noise standards.  The most stringent L50 standard of 50 dBA (i.e., nighttime; residential) would not be exceeded beyond 8,200 feet (1.55 miles) from the Mine Site; residential areas and other sensitive receptors are well outside this radius.  

The highest nighttime L50 and L10 levels (including background levels) projected for a residential area around the Mine Site were 34.3 and 38.2 dBA, respectively, at the city of Babbitt.  The nighttime noise impact of the Mine Site on Babbitt is an increase of 0.3 dBA (L50) and 0.4 dBA (L10) from background levels.  These estimates are considered very conservative because there is a ridge (Giant’s Range Ridgeline) located between the Mine Site and Babbitt that would topographically shield noise from the Mine Site.  Since the total predicted nighttime L50 and L10 are well within the most stringent Minnesota noise standards, it is anticipated that typical mining operations at the Mine Site would have an insignificant effect on the noise environment.  

Although ore would be delivered from the Mine Site to the Plant Site by train, noise from train horns is expected to be minimal because the railroad route near the  Plant and Mine Sites is far (about 4 to 5 miles) from the nearest NSAs.  There is one private at-grade crossing between the mine and the processing plant, and the rail line has been used in other mining operations for many years.  While up to 22 trains per day are expected to deliver ore to the Plant Site, this frequency of traffic is less than that previously experienced on the rail line.

Table 4.7-4
Predicted Nighttime Noise Levels for the Project

	Noise Sensitive Areas (NSAs)
	Distance/ Direction of NSA to Project Site (miles)
	Existing Ambient or Background Noise Levels (dBA)
	Predicted Project Noise Levels at NSAs (dBA)
	Total Project Plus Ambient Noise Levels - Cumulative (dBA)2
	Minnesota Nighttime Noise Level Standards for Residential Areas
	Project Compliance with Minnesota Nighttime Noise Standards? (Yes/No)

	
	
	Nighttime, Leq
	Nighttime, L50
	Nighttime, L10
	Nighttime, Leq
	Nighttime, L50
	Nighttime, L10
	Nighttime, Leq
	Nighttime, L50
	Nighttime, L10
	
	

	Plant Site
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Private residences (NSA #1)
	3.5 miles - north of Plant Site
	35.0
	34.0
	37.8
	32.0
	31.0
	34.8
	36.8
	35.7
	39.6
	L50 of 50 dBA; L10 of 55 dBA
	Yes

	The city of Hoyt Lakes - South (NSA #2)
	5 miles - south of Plant Site
	35.0
	34.0
	37.8
	26.9
	25.9
	29.7
	35.6
	34.6
	38.4
	L50 of 50 dBA; L10 of 55 dBA
	Yes

	Boy Scout Camp (NSA #3)
	5 miles – south southwest of Plant Site
	35.0
	34.0
	37.8
	26.9
	25.9
	29.7
	35.6
	34.6
	38.4
	L50 of 50 dBA; L10 of 55 dBA
	Yes

	Mine Site
	
	
	
	
	
	
	
	
	
	
	
	

	The city of Babbitt (NSA #4)
	6 miles - north of Mine Site
	35.0
	34.0
	37.8
	24.3
	23.3
	27.1
	35.4
	34.3
	38.2
	L50 of 50 dBA; L10 of 55 dBA
	Yes

	Skibo (NSA #5)
	8 miles - southwest of Mine Site
	35.0
	34.0
	37.8
	16.4
	15.4
	19.2
	35.1
	34.0
	37.9
	L50 of 50 dBA; L10 of 55 dBA
	Yes

	The city of Hoyt Lakes - Southwest (NSA #6)
	9 miles - southwest of Mine Site
	35.0
	34.0
	37.8
	12.3
	11.3
	15.1
	35.0
	34.0
	37.8
	L50 of 50 dBA; L10 of 55 dBA
	Yes

	BWCA - Northeast (NSA #7)
	20 miles - north of Mine Site
	35.0
	34.0
	37.8
	0
	0
	0
	35.0
	34.0
	37.8
	L50 of 50 dBA; L10 of 55 dBA
	Yes

	BWCA - North (NSA #8)
	> 20 miles - northeast of Mine Site
	35.0
	34.0
	37.8
	0
	0
	0
	35.0
	34.0
	37.8
	L50 of 50 dBA; L10 of 55 dBA
	Yes


Notes:

1
Noise levels were based on the most stringent Minnesota noise level standards i.e., nighttime noise standards for residential areas.  Predicted equivalent steady sound levels (Leq) were converted to L50 and L10 using the calculation methodology described in Appendix A of EPA's Information on Levels of Environmental Noise Requisite to Protect Public Health and Welfare with an Adequate Safety Margin (EPA 1974).The calculation was based on an assumed standard deviation of 3 dB for the sound level distribution.

2
Total Project Plus Ambient Noise = 10 Log (10(Ambient Noise/10) + 10(Project Noise/10)).

The other potential source of noise emissions is the blasting at the Mine Site.  The environmental impacts of blasting at non-ferrous mining operations are regulated by the MnDNR under Minnesota Rules, part 6132.2900 to ensure that effects of air overpressure and ground vibrations from production blasts would not be injurious to human health or welfare and property outside the mining area.  The distance from the Mine Site to the nearest receptors is such that impacts from blasting are expected to be minimal.  Much of the area currently experiences blasting at the Peter Mitchell Mine and has previously experienced blasting during the operation of other mining activities over the years.  Blasting noise is not included in the noise level estimates shown in Table 4.7-4 and Figure 4.7-1 because mine blasting is typically an extremely brief event (not continuous or steady), and would occur only during daytime periods.  PolyMet expects that blasting of ore and waste rock would take place approximately once every two three days.  This would usually include separate blasts of ore and waste rock benches.  Typically, rock blasting could potentially have single event noise levels (SEL) ranging from 111 to 115 dBA at 50 feet from the blasting site.  With modern blasting techniques, the blasting would be experienced by people at the nearby receptors, as a faint warning whistle or siren, followed by a very brief, muted clap of thunder.  Public acceptance is generally improved by scheduling blasting at the same time every day to further reduce the startle factor.  

Because the closest receptors and structures would be located at least six miles away from the Mine Site, effects of air overpressure and ground vibrations from blasting operations are expected to meet the requirements of Minnesota Rules, part 6132.2900, subpart 2.  Once PolyMet develops blast data and blasting experience at the Mine Site, specific estimates of ground motion and air overpressure can be determined.  

As required by law, PolyMet would implement a seismic monitoring program, including monitoring at a location adjacent to the nearest structure located on lands not owned or controlled by PolyMet and where the MnDNR would consider necessary to investigate complaints.  Minnesota Rules would also require that PolyMet monitor all open pit blasts.  As with ground vibration, the air blast monitoring station would be required to be located adjacent to the nearest structure located on lands not owned or controlled by the mining company to monitor atmospheric conditions for air blast effects.  Mitigation measures that may be necessary for blast source areas closest to receptors are discussed in Section 4.7.3.5.

During Closure and Post-Closure (i.e., after Year 20), the major noise sources at the Mine Site (i.e., blasting, haul trucks, etc) would cease and noise levels in the area is expected to return to background levels.  

4.7.3.3
Plant Site

The primary sources of noise from the Plant Site would be crushers.  PolyMet proposes no changes to the existing crushing systems at the Plant Site except for pollution control equipment and possibly associated ventilation systems.  These changes are not expected to significantly affect noise levels from the crushers.  Sound power level for the crushers was estimated to be 116 dBA (McArthur River Mine Project, 2005).  Sound propagation modeling was performed for the crushers using methods and assuming meteorological conditions for downwind propagation as specified in ISO 9613.  This is a conservative approach as not all receivers may be located downwind of the crushers (i.e., receivers located upwind would experience a lesser noise impact since noise propagates faster downwind than upwind).  The model accounts for the octave band attenuation from ground effects, hemispherical spreading, and atmospheric absorption that occur during propagation from the point sound source to the receiver.  Ground effects were modeled by assuming that the ground around the source and the receiver is hard non-absorptive ground such as concrete or asphalt.  This is also a conservative assumption as the ground around the crushers and residential locations is more likely to be mixed or soft absorptive ground conditions that can attenuate noise levels.  A temperature and relative humidity of 15ºC and 70 percent, respectively were used in estimating the attenuation due to atmospheric absorption as specified in ISO 9613-1.  Attenuation due to hemispherical spreading is mainly a function of the distance between the sound source and the receiver.

It is expected that the crushers would be located no closer than approximately 18,500 feet (i.e., 3.5 miles) away from a few private residences to the north (NSA #1), approximately 26,400 feet (i.e., five miles) away from the city of Hoyt Lakes to the south (NSA #2); and approximately 26,400 feet (i.e., five miles) away from a Boy Scout camp (NSA #3) to the south-southwest.  The predicted Leq levels at noise sensitive receptors around the Plant Site were converted to L50 and L10 levels.  Table 4.7-4 and Figure 4.7-1 indicates the total estimated L50 and L10 levels at the closest receptors to the Plant Site are expected to be well within the most stringent Minnesota noise standards.  The highest nighttime L50 and L10 levels (including background levels) projected for the closest private residences (i.e., NSA #1) north of the Plant Site were 35.7 and 39.6 dBA.  The nighttime noise impact of the Plant Site on NSA #1 is an increase of 1.7 dBA (L50) and 1.8 dBA (L10) from background levels.  Due to the 8 mile distance between the noise sources at the Plant and Mine Sites, noise levels from the Mine Site would have no significant impacts on the predicted noise levels at the Plant Site.  During Closure and Post Closure (i.e., after Year 20), the major noise sources at the Plant Site (i.e., crushers) would cease and noise levels in the area is expected to return to background levels.

Summary

Based on the above information, it is anticipated that the continuous generation of noise at the Plant and Mine Sites would have an insignificant effect on the noise environment during mine operations, Closure, and Post Closure. Tribal cooperating agencies disagree with this conclusion. This document does not present enough information to make this claim.

4.7.3.4
Alternatives

No Action Alternative

Under the No Action Alternative, there would be no increase in noise levels at the Plant or Mine Sites or change in noise levels at sensitive receptors.  

Mine Site Alternative

The type, quantity, and location of noise sources for Mine Site alternative would be similar to that for the Proposed Action (i.e., crushers, haul trucks, blasting, etc).  Therefore, the subaqueous disposal of high sulfide waste rock (i.e., Category 2, 3, and 4 waste rock) would not significantly change noise generation at the Mine or Plant Sites or modify noise effects on NSAs relative to the Proposed Action.  

Tailings Basin Alternative

Under the Tailings Basin Alternative, additional noise is expected from the placement of wells and pumping equipment on the benches of the existing Tailings Basin and installation of a pipeline (including horizontal direction drilling [HDD] under streams and railroad tracks) from the Tailings Basin to the Partridge River downstream from Colby Lake.  

The loudest noise under this alternative would occur during HDD activities, which are associated with the pipeline installations.  The primary sources of noise during HDD activities would be HDD drill rig/pipe puller, mud handling (shaker and pump) and an excavator.  Other construction equipment used during well placement is expected to be less noisy.  The HDD equipment would be used during pipeline crossings at Second Creek and CN Railroad.  The HDD crossings at both locations would not occur at the same time.  An assessment of the noise impact of the HDD activities on the closest NSAs has been performed.  Sound power levels per octave band center frequency for the HDD equipment were taken from manufacturer’s specification (FERC 2008).  The overall sound power level for all the HDD equipment operating concurrently was estimated to be 125 dBA.  Sound propagation modeling was performed for the HDD equipment using methods set out in the ISO 9613.  The model assumes meteorological conditions for downwind propagation as specified in ISO 9613-2.  This is a conservative approach as not all receivers may be located downwind of the sound source (i.e., receivers located upwind would experience a lesser noise impact since noise propagates faster downwind than upwind).  The model accounts for the octave band attenuation from ground effects, hemispherical spreading, and atmospheric absorption that occur during propagation from the point sound source to the receiver.  Ground effects were modeled by assuming that the ground around the source and the receiver is hard non-absorptive ground.  This is also a conservative assumption as the ground around the HDD equipment and closest receptors is more likely to be mixed or soft absorptive ground conditions that can attenuate noise levels.  Attenuation due to hemispherical spreading is mainly a function of the distance between the sound source and the receiver.

For the HDD crossing at the CN Rail Road, it is expected that the HDD equipment would be located no closer than approximately 6,336 feet (i.e., 1.2 miles) away from the closest NSAs to the south – the City of Hoyt Lakes and the Boy Scout Camp.  The predicted Leq levels at the closest NSAs were converted to L50 and L10 levels and each noise metric or percentile was logarithmically combined with the existing background levels shown in Table 4.7-2.  Table 4.7-5 indicates the total estimated L50 and L10 levels at the closest receptors to the HDD activity at the CN Rail Road are expected to be less than Minnesota daytime and nighttime noise standards (see Table 4.7-3).  The L50 and L10 levels (including background levels) projected for the closest NSAs south of the HDD activities were 49.1 and 52.9 dBA, respectively.  The short-term noise impact of the HDD activity at the CN Rail Road on the closest NSAs is an increase of 15.1 dBA (L50 and L10) from background levels.  

Table 4.7-5
Predicted Noise Levels from HDD Activities at the CN Rail Road

	Source/ Attenuation/ Sound Levels
	Octave Band Center Frequency 

	
	63 Hz
	125 Hz
	250 Hz
	500 Hz
	1000 Hz
	2000 Hz
	4000 Hz
	8000 Hz
	Linear Sound Levels (dB)
	A-weighted Sound Levels (dBA)

	HDD Drill Rig/Pipepuller
	125
	123
	120
	121
	120
	116
	109
	105
	130
	124

	Mud Handling (Shaker and Pump)
	119
	117
	110
	108
	107
	104
	103
	97
	122
	112

	Excavator
	113
	114
	110
	110
	110
	107
	102
	102
	119
	114

	Total Sound Power Level, PWL (dB)
	126
	124
	121
	122
	121
	117
	111
	107
	131
	125

	Ground attenuation (assume hard ground), Agr (dB)
	-5.87
	-5.87
	-5.87
	-5.87
	-5.87
	-5.87
	-5.87
	-5.87
	--
	--

	Geometrical divergence (from hemispherical spreading), Adiv (dB)
	73.7
	73.7
	73.7
	73.7
	73.7
	73.7
	73.7
	73.7
	--
	--

	Atmospheric absorption, Aatm (dB)
	0.20
	0.73
	2.17
	4.55
	7.88
	16.9
	51.4
	183
	--
	--

	Equivalent Continuous Sound Pressure Levels, SPL (Leq) at closest NSA, with attenuation (dB)
	58.2
	55.8
	50.8
	49.1
	44.9
	32.0
	-8.59
	-144
	61.0
	50.0

	L50 at closest NSA, with attenuation (dB)
	57.1
	54.8
	49.8
	48.1
	43.9
	30.9
	-9.63
	-145
	60.0
	49.0

	L10 at closest NSA, with attenuation (dB)
	61.0
	58.6
	53.6
	52.0
	47.7
	34.8
	-5.79
	-141
	63.9
	52.8

	Leq at closest NSA plus existing background Levels (dB)
	--
	--
	--
	--
	--
	--
	--
	--
	--
	50.1

	L50 at closest NSA plus existing background Levels (dB)
	--
	--
	--
	--
	--
	--
	--
	--
	--
	49.1

	L10 at closest NSA plus existing background Levels (dB)
	--
	--
	--
	--
	--
	--
	--
	--
	--
	52.9


1.
Distance from the HDD activity to the closest NSAs (City of Hoyt Lakes and the Boys Scout Camp) is approximately 1.2 miles (6,336 feet).

2.
Existing background levels at the closest NSAs are 35 dBA as Leq, 34 dBA as L50, and 37.8 dBA as L10 (see Table 4.7-2)

For the HDD crossing at Second Creek, it is expected that the HDD equipment would be located no closer than approximately 21,120 feet (i.e., 4 miles) away from the closest NSAs to the south, which are the City of Hoyt Lakes and the Boy Scout Camp.  The predicted Leq levels at the closest NSAs were converted to L50 and L10 levels and each noise metric or percentile was logarithmically combined with the existing background levels shown in Table 4.7-2.  Table 4.7-6 indicates the total estimated L50 and L10 levels at the closest receptors to the HDD activity at Second Creek are expected to be less than Minnesota daytime and nighttime noise standards (see Table 4.7-3).  The L50 and L10 levels (including background levels) projected for the closest NSAs south of the HDD activities were 35.7 and 39.5 dBA, respectively.  The short-term noise impact of the HDD activity at Second Creek on the closest NSAs is an increase of 1.7 dBA (L50 and L10) from background levels.  

Table 4.7-6
Predicted Noise Levels from HDD Activities at Second Creek

	Source/ Attenuation/ Sound Levels
	Octave Band Center Frequency 

	
	63 Hz
	125 Hz
	250 Hz
	500 Hz
	1000 Hz
	2000 Hz
	4000 Hz
	8000 Hz
	Linear Sound Levels (dB)
	A-weighted Sound Levels (dBA)

	HDD Drill Rig/Pipepuller
	125
	123
	120
	121
	120
	116
	109
	105
	130
	124

	Mud Handling (Shaker and Pump)
	119
	117
	110
	108
	107
	104
	103
	97
	122
	112

	Excavator
	113
	114
	110
	110
	110
	107
	102
	102
	119
	114

	Total Sound Power Level, PWL (dB)
	126
	124
	121
	122
	121
	117
	111
	107
	131
	125

	Ground attenuation (assume hard ground), Agr (dB)
	-5.96
	-5.96
	-5.96
	-5.96
	-5.96
	-5.96
	-5.96
	-5.96
	--
	--

	Geometrical divergence (from hemispherical spreading), Adiv (dB)
	84.2
	84.2
	84.2
	84.2
	84.2
	84.2
	84.2
	84.2
	--
	--

	Atmospheric absorption, Aatm (dB)
	0.68
	2.42
	7.24
	15.2
	26.3
	56.5
	171
	611
	--
	--

	Equivalent Continuous Sound Pressure Levels, SPL (Leq) at closest NSA, with attenuation (dB)
	47.3
	43.8
	35.4
	28.2
	16.2
	-17.9
	-139
	-582
	49.1
	31.9

	L50 at closest NSA, with attenuation (dB)
	46.3
	42.7
	34.3
	27.1
	15.1
	-19.0
	-140
	-583
	48.1
	30.9

	L10 at closest NSA, with attenuation (dB)
	50.1
	46.6
	38.2
	31.0
	19.0
	-15.1
	-136
	-579
	51.9
	34.7

	Leq at closest NSA plus existing background Levels (dB)
	--
	--
	--
	--
	--
	--
	--
	--
	--
	36.7

	L50 at closest NSA plus existing background Levels (dB)
	--
	--
	--
	--
	--
	--
	--
	--
	--
	35.7

	L10 at closest NSA plus existing background Levels (dB)
	--
	--
	--
	--
	--
	--
	--
	--
	--
	39.5


1.
Distance from the HDD activity to the closest NSAs (City of Hoyt Lakes and the Boys Scout Camp) is approximately 4 miles (21,120 feet).

2.
Existing background levels at the closest NSAs are 35 dBA as Leq, 34 dBA as L50, and 37.8 dBA as L10 (see Table 4.7-2)

During operations at the Plant Site, including the Tailings Basin, several well water pumps would generate noise, but such noise is not expected to be significant since the pumps would likely be underground.  Therefore, noise from these pumps that would be located along the northern embankment of the Tailings Basin is expected to be less than noise from the crushers at the Plant Site.  Because the crushers would still be the dominant noise source during operations at the Plant Site, additional noise from the pumps are not expected to significantly change noise generation at the Plant Site/Tailings Basin or modify noise effects on NSAs relative to the Proposed Action.  

During Closure and Post Closure periods, the well water pumps would still be operational (i.e., well water would be pumped directly to the Partridge River), but the Plant Site crushers would no longer be operational.  During these periods, the pumps would be the dominant noise source.  Noise from the pumps-only would be lower than noise from the crushers during the mine’s operational years since the pumps would likely be underground.  In comparison to the Proposed Action, the Tailings Basin Alternative would generate more noise during the Closure and Post Closure periods due to the additional noise from the pumps; however, the additional pump noise is not expected to worsen noise effects on NSAs relative to the Proposed Action since the pumps would likely be underground and located more than a mile away from the closest NSAs.  

Based on the noise impact assessment above, the Tailings Basin Alternative would not significantly change noise generation at the Plant Site and would have no effect at the Mine Site, during the mine operational years relative to the Proposed Action.  The additional pump noise generated during Closure and Post Closure periods would be less than the total noise generated during the mine operational years and is therefore, not expected to worsen noise effects on NSAs relative to the Proposed Action.  Noise associated with HDD activities at the CN Rail Road and Second Creek during pipeline installation is expected to generate noise increases relative to background levels (particularly the HDD crossing at the CN Rail Road); however, the impacts of the noise increases on the closest NSAs located 1.2 and 4 miles away are expected to be minor, short-term (a few days), and less than Minnesota State daytime and nighttime noise standards.  In addition, the HDD activities would likely occur during daytime periods only when noisy operations are more tolerable.  

4.7.3.5
Proposed Mitigation Measures

There would be no significant continuous noise-related impacts from the Plant and Mine Sites.  However, for noise levels associated with extremely brief events (i.e., non-continuous noise) such as blasting at the Mine Site, the following mitigation measures may be necessary for blast source areas closest to receptors:

· It may be necessary to adjust drill hole density along with delay weights to keep vibrations below the MnDNR prescribed limits;

· Air overpressure levels should be maintained through a reduction of delay weights, appropriate stemming depth, use of shock tubes, and depth of burden (distance of blast from free bench face);

· Unfavorable atmospheric conditions, such as low level inversions or winds toward nearby buildings, should be avoided during blasting; and

· Blasting would be scheduled at the same time every day to minimize startle effect.

4.7.4
Cumulative Impacts

The anticipated ambient or background noise levels shown in Table 4.7-4 for the Plant and Mine Sites account for other contributing noise sources in the vicinity such as the Peter Mitchell Mine, which is the closest major noise source - approximately one mile north of the Mine Site.  Because these other noise sources are at least a mile away or more from the Project (i.e., Plant and Mine Sites) and sound levels generally diminishes significantly with distance (approximately 6 dBA decrease per doubling of distance), noise contributions from these other sources are not expected to significantly increase current background levels or change the noise level at the project site from that of a typical rural environment.  Traffic from public roads and highways are negligible noise contributors due to their distances from the Project.  The closest public roads to the Project are forest roads located approximately two to three miles to the southeast and County Highway 21 located more than five miles to the north and northwest.  State Highway 135 is located more than 10 miles to the west and southwest of the Project site.  Dunka Road, which provides access to the Mine Site, is an existing private road with no public access and little usage.  In addition, noise from the existing railway that connects the Plant and Mine Sites have also been accounted for as contributors to the background levels shown in Table 4.7-4.  

The cumulative effects of a few reasonably foreseeable projects (i.e., future developments) within a 10 mile radius of the Project area were also assessed. Tribal cooperating agencies are not aware that such an assessment has been conducted. Contour mapping of cumulative noise sources should be presented in this section. Such reasonable foreseeable projects include the Hoyt Lakes to Babbitt Roadway Connection Project proposed by the St.  Louis County.  Noise levels at residences and other sensitive receptors close to such future developments (when in operation) would likely increase; however, these cumulative increases or impacts are not expected to be significant as the noise levels would reduce with an increase in distance from the source.  Even if we conservatively assume that the combination of all nearby contributing noise sources plus any noise associated with future developments in the area (excluding the Project) would increase the daytime and nighttime background Leq at sensitive receptors to 55 and 45 dBA, respectively (which represents ambient levels for an urban environment as shown in Table 4.7-1), the total cumulative noise levels (i.e., including the Project noise) would still remain below Minnesota daytime and nighttime noise level standards for residential areas.  For such a scenario, the cumulative L50 and L10 during the daytime would remain below 55 dBA and 58 dBA, respectively at all sensitive receptors close to the Plant and Mine Sites.  Similarly, the cumulative L50 and L10 during the nighttime would remain below 45 dBA and 49 dBA, respectively at all sensitive receptors close to the Plant and Mine Sites.  In addition, during the EIS scoping process (see Section 2.1 of the Final SDD), no cumulative impact issues associated with noise were identified. Tribal cooperating agencies do not believe that an adequate cumulative impact of noise impacts analysis has been done. Meeting ambient noise standards is a different question than assessing impacts. Impacts should be fully characterized in this document and contour maps showing overlapping noise pollution from different projects provided. Without this information, it is not possible for the public to review the cumulative impacts of noise. In addition, the cumulative impacts of mine related vibration have not been assessed.

� 	Survey data used for noise modeling at the Mine Site indicated that the closest noise-sensitive receptor was a Boy Scout camp located 5 miles away from the Mine Site.  The City of Hoyt Lake’s clerk indicated that the only Boy Scout camp within the Project area is located on Colby Lake, which is closer to the Plant Site (i.e., approximately 5 miles south-southwest of the Plant Site and much further away from the Mine Site).
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