Executive Summary 

GDOT Project #: County: PI No.:

Project Name:
Date:

MPO and TIP Number: This project is identified in the Plan 2040 Regional Transportation Plan and FY 2012-2017 Transportation Improvement Program by reference numbers: xyz.
Project Description: (just a short three to four sentence description of project, i.e. The proposed project would widen roadway x from x to y.  Currently road x consists of two 12 travel lanes.  The proposed project would widen the existing roadway to four lane section divided by a x foot median.  Required right-of-way ranges from x feet to y feet.)
Modeling Assumptions:  Estimation of traffic-related sound levels associated with the existing (year), no-build (year) and build (year) alternatives was conducted using the Federal Highway Administration (FHWA) Traffic Noise Model (TNM), version 2.5.  Inputs to the model include existing and future roadway alignments, area terrain, and the shielding effects of structures within the corridor.

To provide a “worst case” analysis of the existing and future conditions, traffic volumes were based on a level of service (LOS) C capacity for each travel lane operating at the posted speed limit or for peak hour traffic.  Existing truck percentages of % (% medium truck, % heavy truck) were used along roadway name while future condition truck percentages were modeled at % (% medium truck, % heavy truck).  

Summary of Findings:  
	Impacted Receiver #
	# of Receptors Represented
	Property Identification
	Is Abatement Feasible & Reasonable  
	Approximate cost of abatement

	1, 6, 8, 21
	4
	Isolated areas along SR 5
	Not Feasible due to driveway breaks
	N/A

	30, 31, 32, 33, 35
	5
	Lake Wood Subdivision
	Yes
	150,000


Directions: group receivers by not feasible and the ones behind common barriers together. Keep summary table short, the goal is a one page summary.  Under Feasible & Reasonable state reasons why if the answer is no
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NOISE IMPACT ASSESSMENT

PROJECT 14 DIGIT Project Number Here, XXXXXX COUNTY

Descriptive Project Title

PI No. XXXXXX 

DATE
1.
INTRODUCTION

In compliance with 23 USC Section 109(h) and (i), the Federal Highway Administration (FHWA) established a standard for the assessment of highway traffic-generated noise.  The standard, published as Part 772 of Title 23 of the Code of Federal Regulations (23 CFR Part 772), provide procedures to be followed in conducting noise analyses that will protect the public health, welfare and livability.  In accordance with the Noise Control Act of 1972, coordination of this regulation with the Environmental Protection Agency (EPA) has been completed.  The following assessment has been prepared in accordance with 23 CFR Part 772.

This report focuses on the human environment and documents the results of a noise analysis completed for the proposed project, in order to:

a.
Provide baseline noise levels that will be used in determining project impact. 

b.
Predict the effects that the proposed project would have on the noise environment. 

c.
Identify impacted locations where noise abatement is feasible and reasonable and likely to be included in the project, and locations where impacts will occur and abatement is not feasible and reasonable.

1.1
What is The Proposed Project?

 (brief description one to two sentences, reference location map)  

Details:

Also add in a Location Map and reference again
1.2
What is a Type I Project?

“Highway Traffic Noise Policy and Guidance,” was issued in July 2010 (revised January 2011) by the FHWA.  In compliance with this guidance, a Type I project is defined below:

(1)
The construction of a highway on new location; or, 

(2)
The physical alteration of an existing highway where there is either: 

(i) Substantial Horizontal Alteration. A project that halves the distance between the traffic noise source and the closest receptor between the existing condition to the future build condition; or, 

(ii) Substantial Vertical Alteration. A project that removes shielding therefore exposing the line-of-sight between the receptor and the traffic noise source. This is done by either altering the vertical alignment of the highway or by altering the topography between the highway traffic noise source and the receptor; or, 

(3) 
The addition of a through-traffic lane(s). This includes the addition of a through-traffic lane that functions as a (high occupancy vehicle (HOV) lane, High-Occupancy Toll (HOT) lane, bus lane, or truck climbing lane; or, 

(4) 
The addition of an auxiliary lane, except for when the auxiliary lane is a turn lane; or, 

(5) 
The addition or relocation of interchange lanes or ramps added to a quadrant to complete an existing partial interchange; or, 

(6) 
restriping existing pavement for the purpose of adding a through-traffic lane or an auxiliary lane, except for when the auxiliary lane is a turn lane; or, 

(7) 
The addition of a new or substantial alteration of a weigh station, rest stop, ride-share lot or toll plaza. 

1.3
How is this Project Classified as a Type I Project?

The proposed (project name) would include the addition of a through-traffic lane and, therefore, would be classified as a Type I project.

2.
What is the Existing Noise Environment?

According to 23 CFR 772 existing noise levels are defined as “the worst noise hour resulting from the combination of natural and mechanical sources and human activity usually present in a particular area.” 
The study area is made up of describe the existing human environment list church names, school names, and known subdivision names, isolated residential and businesses etc. 
The principal source of noise in the study area is vehicular traffic, including automobiles and trucks. As an existing transportation corridor, most adjacent land uses are exposed to at least moderate noise levels.   

Details:

This chapter presents background information on the characteristics of sound and sound levels, the criteria used by the FHWA and GDOT to measure noise impacts, and the results of noise measurements conducted in the study area at noise-sensitive sites.

2.1
Background

2.1.1
How is Noise Defined?

Noise is typically defined as unwanted or undesirable sound. The basic parameters of noise that affect humans are:

(1) intensity or level,

(2) frequency content, and

(3) variation with time.

Details:

The first parameter is determined by the level of sound, which is expressed in units of decibels (dB).  By using this scale, the range of normally encountered sound can be expressed by values between 0 and 120 dB. On a relative basis, a 3-dB change in sound level generally represents a barely perceptible change in a common outdoor setting, to someone with average hearing. A 5-dB positive change presents a “noticeable” change, and a 10-dB positive change is typically perceived as a doubling in the loudness while a 10-dB decrease in noise levels is perceived as a 50 percent reduction in loudness.

The frequency of noise is related to the tone or pitch of the sound and is expressed in terms of cycles per second called hertz (Hz). The human ear can detect a wide range of frequencies from about 20 Hz to 17,000 Hz.  However, because the sensitivity of human hearing varies with frequency, the A-weighting system is commonly used.  Sound levels measured using this weighting system are called “A-weighted” sound levels and are expressed in decibel notation as “dBA.”  The A-weighted sound level is widely accepted as a proper unit for describing environmental noise.

Because environmental noise fluctuates from moment to moment, it is common practice to condense all of this information into a single number called the “equivalent” sound level (Leq).  The Leq is a measure of the average sound energy during a specified period of time (typically 1 hour or 24 hours).  The Leq is defined as the constant level that, over a given period of time, transmits the same amount of acoustical energy to the receiver as the actual time-varying sound.  Studies have shown that Leq is well correlated with human annoyance to sound, and therefore, this descriptor is widely used for environmental noise impact assessment. The Leq measured over a 1-hour period is the hourly Leq (1-hour), which is used to analyze highway noise impacts and abatement.

2.1.2
What are Typical Hourly Sound Levels?
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2.1.3
What Factors Affect Traffic Noise Levels?

Many factors affect noise.  Traffic noise level at a site depends on both site geometry (distance, land cover, topography, etc.) and traffic characteristics (volume, vehicle type, speed, truck numbers, etc.) of proposed roadways near a noise site.  

Details:

As mentioned above, traffic noise level at a site depends on both site geometry and traffic characteristics of proposed roadways near the site.  As an example, for a straight, at-grade roadway with a steady stream of vehicles, the Leq noise level decreases with distance from the roadway.  Generally, in areas where the land between the roadway and the receptor site is primarily grass, lawn, or other sound absorptive material, the noise level decreases at a rate of 4.5 dBA per a doubling of the distance.  Conversely, in more urban areas with concrete, the noise level drops off at a much slower rate—typically around 3 dBA per a doubling of the distance.  These drop-off rates assume vehicle travel speeds remain constant and flat open terrain occurs between the receptor and the roadway.  Higher drop off rates will typically occur in areas where there is excess shielding caused by building rows or variations in the terrain.

Assuming similar vehicle mix and travel speeds, a doubling in traffic volume over a given period of time produces a doubling in the sound energy.  A doubling in sound energy corresponds to a barely perceptible 3-dBA increase in noise level.  At locations where traffic volumes and noise levels are already high, a large change in traffic volume is required to cause a perceptible change in the noise level.

Noise levels from trucks are much greater than noise levels from automobiles.  The noise generated by a single heavy truck is as loud as 10 automobiles.  Consequently, at a given constant travel speed, noise level changes are more sensitive to the distance of nearby truck lanes and/or to changes in truck volumes than changes in overall traffic flow.  However, travel speeds do play a factor, and on a roadway that is carrying a given volume of traffic, road-traffic noise levels increase by approximately 5 to 6 dBA as the speed increases from 30 to 45 mph, and by another 3 dBA as the speed increases to 55 mph.

2.2
What Methodology is used to Predict Noise? 

The FHWA Traffic Noise Model (TNM) Version 2.5 was used to predict Leq (1-hour) traffic noise levels.  The TNM model is used to obtain reasonable estimates of traffic noise at discrete locations by considering interactions between different noise sources and the effects of topographical features on altering predicted noise levels.  A receiver is a discrete point modeled in the TNM program where as a receptor is defined as a representative location of a noise sensitive area for various land uses.  In areas where there is a common noise environment, one modeled TNM receiver can be considered representative of many receptors.  This occurs in places like multi-family buildings where noise level estimates at one modeled TNM receiver on a given floor may be representative of noise conditions for all the receptors on that floor.  For this project, x receivers, representing x receptors, were modeled.

Details:

The TNM model estimates the total sound energy perceived at a modeling receiver by determining the logarithmic sum of the sound energy generated from each of the adjacent roadway segments.  The total noise level estimated at a given receiver is a function of the number of automobiles, medium trucks, heavy trucks, and travel speed at which these vehicles are moving on each roadway segment.  Moreover, roadway segments with a higher number of heavy trucks generate more noise than those with lower truck volumes.  In the TNM model, these factors are combined in an empirical formula governing the relationship of the reference mean noise emission level of each vehicle type as a function of travel speed.  In general, roadway segments located further away contribute less to the estimated total noise level than those roadway segments closer to the receiver.  In addition, the TNM model also considers attenuating effects of distance, building rows, topography, average pavement surface, ground surface conditions outside the roadway boundary, trees zones, atmospheric absorption, and any existing sound barriers.  Noise generated from sources other than traffic is not included in the model.

Major roadways, discuss model inputs, and sensitive receivers were modeled in TNM by importing Microstation roadway design files into the TNM program.  Elevations for the TNM model runs were obtained from X.  Lastly, the number of automobiles, medium trucks, and heavy trucks and their associated travel speeds for each modeled roadway segment were input into the model.  The TNM model preparation was completed and the program executed.  Upon completion, noise level estimates at the receivers were provided in an output summary table.  Traffic data used for the noise modeling were based on the level of service (LOS) C conditions, which generates the loudest (worst case) traffic noise condition consisting of high traffic volume and travel speeds.  Level of Service is defined as the maximum hourly rate at which a vehicles can reasonably be expected to traverse a point /section of a lane or roadway during a given time period.  This report (Describe LOS C conditions assumed for peak hour.)
2.3
What is Considered a Noise Impact?  

The GDOT defines a noise impact as occurring when design-year build noise levels approach or exceed the NAC thresholds listed in Table 1 below or when predicted design-year build noise levels result in a substantial noise level increase over existing noise levels.  The GDOT considers approach levels as 1 dBA less than the noise levels shown in Table 1 below and defines a substantial noise level increase as being 15 dBA or greater than existing noise levels.

Details: 

The National Environmental Policy Act (NEPA) provides broad authority and responsibility for evaluating and mitigating adverse environmental effects, including highway traffic noise. Implementation of NEPA requires federal government agencies to use all practical means and measures to promote the general welfare and foster a healthy environment. The Federal-Aid Highway Act of 1970 required FHWA to develop standards for highway noise.

In response to the problems associated with highway traffic noise, 23 CFR Part 772 “Procedures for Abatement of Highway Traffic Noise and Construction Noise” establishes standards for impact determination and consideration of abatement.  The regulation contains noise impact criteria for various land use activities as shown in Table 1, FHWA Noise Abatement Criteria (NAC).  The FHWA will not approve the plans and specifications for a federally aided highway project, unless the project includes an adequate evaluation of potential noise abatement measures to comply with the standards.

The FHWA regulations contain NAC, which if approached or exceeded on Type I roadway improvement projects require consideration for noise abatement.  In addition to these absolute limits, noise impacts can occur if there is a substantial increase in future build noise levels over comparable existing noise levels.  The GDOT defines a substantial noise level increase as 15 dBA or greater.  The regulations emphasize that the NAC are not design goals. The NAC are simply impact criteria that when approached or exceeded require consideration of noise abatement.  Also, the regulations require noise abatement where impacts occur and abatement is determined feasible and reasonable in accordance with 23 CFR Part 772.13 and the GDOT noise policy.

Table 1 provides a summary of the FHWA traffic NAC for each type of land use activity category based on the noisiest hourly Leq value.  The GDOT defines a noise impact as occurring when design-year build (a 20 year design horizon)  noise levels approach or exceed the NAC thresholds listed in Table 1 or when predicted design-year build noise levels result in a substantial noise level increase over existing (year of the traffic study) noise levels.  The GDOT considers approach levels as 1 dBA less than the noise levels shown in Table 1 and defines a substantial noise level increase as being 15 dBA or greater than existing noise levels.  For example, the approach noise level for Category B land use activities is 66 dBA.  The approach noise levels for all NAC categories represent absolute noise impact thresholds, when exceeded constitutes an impact.  For example, for NAC land use Category B, a noise level of 65.9 dBA at residential property is not considered an impact, but a noise level of 66.0 dBA or greater is considered a noise impact.

Table 1
FHWA Noise Abatement Criteria (NAC)
Hourly A-Weighted Sound Level - decibels (dBA)
	Activity
Category
	Leq(h)
	Description of Activity Category

	A
	57
(Exterior)
	Lands on which serenity and quiet are of extraordinary significance and serve an important public need and where the preservation of those qualities is essential if the area is to continue to serve its intended purpose.

	B
	67
(Exterior)
	Residential

	C
	67
(Exterior)
	Active sport areas, amphitheaters, auditoriums, campgrounds, cemeteries, day care centers, hospitals, libraries, medical facilities, parks, picnic areas, places of worship, playgrounds, public meeting rooms, public or nonprofit institutional structures, radio studios, recording studios, recreation areas, Section 4(f) sites, schools, television studios, trails, and trail crossings.

	D
	52

(Interior)
	Auditoriums, day care centers, hospitals, libraries, medical facilities, places of worship, public meeting rooms, public or nonprofit institutional structures, radio studios, recording studios, schools, and television studios

	E
	72
(Exterior)
	Hotels, motels, offices, restaurants/bars, and other developed lands, properties, or activities not included in A-D or F

	F
	-
	Agriculture, airports, bus yards, emergency services, industrial, logging, maintenance facilities, manufacturing, mining, rail yards, retail facilities, shipyards, utilities (water resources, water treatment, electrical), and warehousing

	G
	-
	Undeveloped lands that are not permitted


Source: FHWA,23 CFR Part 772

Once the study area has been defined and land use categories determined, each property in the study area is assigned an Activity Category in accordance with Table 1.  A detailed description of each type of land use included in each of the seven NAC Activity Categories is outlined in Section 2.4.

2.4
How Were Activity Categories Assigned?  

Activity categories are assigned based on how land is being used.   This means if the land is being used as a residence, business, church, etc, it is matched up to the corresponding activity as defined in Table 1 above, section 2.3.  Current land use in this project area consists of (describe).  

Any area with a building permit prior to project disclosure, which is defined as approval of the NEPA document, is considered planned.  Therefore, it is evaluated under the corresponding NAC category of the permit.  For this project permits were reviewed though xx-xx-xxxx.  During the NEPA reevaluation process the proposed project will be re-examined to determine if any new permits were issued between the date permits were reviewed and the date the NEPA document is approved. If building permits are issued between this time the permitted land use will be studied under the appropriate NAC category and mitigation measures would be studied as required.  

Permit information was obtained (describe) and discuss findings. 

Details:

For purposes of noise analysis modeling, study area noise receptors were assigned one of seven different land use or activity categories—Activity Category A through G.  These are described in the following paragraphs.

Activity Category A:  This category includes exterior activities and relates to lands, as stated in 23 CFR Part 772, “on which serenity and quiet are of extraordinary significance and serve an important public need, and where the preservation of those qualities is essential for the area to continue to serve its intended purpose.”  Some examples of land uses designated as Activity Category A include the Tomb of the Unknown Soldier and a monastery.  There are no receptors of this activity category located within the study area.

Activity Category B: This category includes exterior activities for single-family and multi-family residences.  

There are X receivers, representing X receptors, of this activity category located within the study area.

Activity Category C: This category includes exterior activities for Section 4(f) sites and nonresidential public and private facilities that tolerate less noise (e.g., recording studios, amphitheaters, libraries) than Activity Category E (see below).  

For cemeteries, parks, and other expansive Category C activities, the number of required receptors shall be determined as follows: 1) determine the typical linear highway frontage of parcels in the surrounding community; and 2) divide the proposed highway frontage length of the Category C site by the amount determined in step 1 above with any remainder counting as an additional receptor. 

There are X receivers, representing X receptors, of this activity category located within the study area.

Activity Category D: This category includes interior impacts for Activity Category C facilities that may have a noise-sensitive interior use.  An indoor analysis is typically done only after exhausting all outdoor analysis options.  In situations where no exterior activities would be affected by the traffic noise, or where the exterior activities are far from or physically shielded from the roadway in a manner that prevents an impact on exterior activities, Activity Category D is typically used as the basis of determining noise impacts.  

There are X receivers, representing X receptors, of this activity category located within the study area.  

For this section briefly describe if the area had a noise-sensitive interior use, if it had no area of outdoor frequent use, or if exterior abatement was not possible.  

Activity Category E:  This category includes exterior activities for certain commercial and developed lands (e.g., restaurants, offices, hotels) that are less sensitive to highway noise.  Each structure generally was considered one receptor for the purpose of disclosure.  For receptors in this category that contain lodging units (e.g., hotels), each room where sleep occurs that has a balcony or ground-level patio was considered one receptor.  Multiple receivers for each floor were placed around the hotels to accurately assess noise levels as the receiver distance from the roadway varied.  It was assumed each hotel room on each floor of the hotel shares a common noise environment.  In the case of hotels or motels, exterior balconies of rented rooms were considered the primary noise sensitive area.  There are X receivers, representing X receptors, of this activity category located within the study area.
Activity Category F:  This category includes land use activities that are generally not sensitive to highway noise.  No noise analysis is required for this activity category.  (If you included this category you must discuss that it is not a requirement of 23CRF 772 and is included for informational purposes only)
Activity Category G:  This category addresses future noise levels on undeveloped lands without a building permit.  For undeveloped lands without a building permit, noise contours were developed on vacant lands using the TNM.  In accordance with 23 CFR Part 772 (772.17) and as outlined in the GDOT Noise Abatement Policy, information is to be provided to local officials “that can help them to be aware of incompatible land uses near state highways.”  Large undeveloped lands without permitted/anticipated future development along the project corridor were modeled at 50-feet and then 100-foot intervals from the nearest edge of pavement.  

X large undeveloped sites (Study Area X through Study Area X) where noise conditions are anticipated to change were identified along the corridor.  The detailed results of this analysis are provided in Section 3.3.2 (Projected Sound Levels for Undeveloped Land Without a Permit) of this document.

2.5
When Were Field Measurements Taken?  

Field measurements were collected on date from # locations within the study area between (time of day 8:00am-12pm).  These noise monitoring sites are depicted on Figures X (located?). The sites were chosen (describe reason for choosing sites).  Noise measurement sites included residential dwellings, a church, and hotels.  Copies of the field notes are provided in Attachment X.  Field measurements indicate existing noise levels ranged, at the time measurements were taken, between # and # dBA.

Details: 

Noise measurements for each site were performed in accordance with procedures described in Measurement of Highway-Related Noise (FHWA, 1996).  The measurements were recorded using a laboratory calibrated Bruel & Kjaer Model 2238 sound level meter.  All measurements were performed under acceptable weather and street surface conditions consistent with GDOT policy guidelines.  These measurements were taken for 15 minutes at each location.  The locations of field measurements and the observed sound levels are provided in Table 2.

Table 2
Existing Field Measurements and TNM Results (dBA Leq)

	Field Receiver #
	Time Range
	Figure Location
	Field Measurement
	TNM Calculation
	Difference

	Receiver 
	
	
	
	
	

	Receiver 
	
	
	
	
	

	Receiver 
	
	
	
	
	

	Receiver 
	
	
	
	
	

	Receiver 
	
	
	
	
	


2.5.1
Was the Model Validated? 

The model was validated, all results were within 3dBA.  Three Decibels is considered validated since it is the threshold, generally considered perceptible by the human ear.
Details:

Field measurements were compared with TNM-modeled noise levels to confirm the applicability of the model for this analysis.  Traffic counts, by vehicle type (cars, medium trucks, and heavy trucks) were taken along the project corridor during each field measurement.  In addition vehicle speeds of X were observed in the location of (give location for each receiver about speeds).  Total traffic counts were input into the TNM to determine if the model is accurately predicting sound levels along the corridor.  The comparisons of field measurements to modeled levels are shown in Table 2 above.  The TNM modeled results for the field measurements indicated existing noise levels between X and X dBA.

A difference of approximately three decibels is generally considered acceptable.  Because each of the field measurements were within the accepted three-decibel range of the model, the model is considered applicable for use in analysis of noise levels within the study area.  Therefore, existing noise levels for the receivers within the study area were calculated with TNM for comparison with the build and no build alternatives.

2.6
How Was the Project Modeled?  

Noise levels were calculated using the FHWA TNM 2.5.  Input to the model includes the existing and proposed roadway alignment, existing and projected traffic volumes, (based on LOS C levels) (Describe LOS C conditions assumed for peak hour.) vehicle speeds of mph were used on roadway x and a speed of mph on all side roads.
Details:

Major roadways and sensitive receivers were modeled in TNM by importing Microstation based roadway design files into the TNM program.  Receptor locations, terrain lines, building rows, and existing noise walls were also input into the TNM program using this same method.  Figures provided name location of figures show the locations of the receivers relative to the project study area.  Elevations for the TNM model runs were obtained from Name source.  Lastly, the number of automobiles, medium trucks, and heavy trucks and their associated travel speeds for each modeled roadway segment and year were input into the model.

Table 3: Model Inputs Existing (year)/No-Build (year): 

	 Road
	Direction
	Between Cross Streets
	Lane Width Input
	# of lanes

Rep. 
	Truck Percent
	Total DHV Existing/ No-Build
	Cars Existing/ No-Build
	Medium Trucks Existing/ No-Build
	Heavy Trucks Existing/ No-Build

	SR X
	NB
	M street and N street
	12’
	1
	4% Medium  & 1% Heavy
	705/800
	670/760
	28/32
	7/8

	Road X
	NB & SB
	N/A Side Street
	24’
	2
	4% Medium  & 1% Heavy
	1000/ 1105
	950/ 1050
	40/44
	10/11

	Shoulder
	NB
	M Street
	6’
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A


Note this table can be landscaped as necessary for larger projects.  

Table 4: Model Inputs Build (year): 

	Road
	Direction
	Between Cross Streets
	Lane Width Input
	# of lanes

Rep. 
	Truck Percent
	Total DHV 
	Cars 
	Medium Trucks 
	Heavy Trucks 

	SR X
	NB
	M street and N street
	12’
	1
	4% Medium  & 1% Heavy
	800
	760
	32
	8

	Road X
	NB & SB
	N/A Side Street
	24’
	2
	4% Medium  & 1% Heavy
	1105
	1050
	44
	11

	Shoulder
	NB
	M Street
	6’
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A


Note this table can be landscaped as necessary for larger projects.  

3.
What are the Results of the Noise Model?  

Existing (the year of the traffic study) Noise levels range between:

No-Build (20 year horizon without project construction) Noise levels range between: 

Build (20 year design horizon) Noise Levels range between:

There are X receivers, representing X receptors, along the project corridor predicted to be impacted in the build alternative based on approaching/exceeding the NAC and X based on a substantial increase. (See Table 5 below and figures X on pages?)
Details:

Upon completion, noise level estimates at the receivers were compiled in an output summary table.  See table 5 location if its not in this section if provided here say below.  Copies of the input and output files from the TNM modeling associated with this analysis are provided in Attachment X of this document.  Traffic used in the model is provided in Attachment X.  See Figures X on pages, in attachment? for receiver locations.

Table 5: TNM Noise Results Output Summary Table

	Receiver #
	# of Receptors Represented
	NAC  Category 
	Property Identification
	Outdoor area of frequent use yes or no*
	Existing 2010
	No Build 2033 
	Build 2033
	Increase between build and existing
	Impact 

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	


*if no and the NAC category is not D this is for informational purposes only and there cannot be an impact.  Note: All NAC D receptors with an outdoor impact will be studied for interior impacts if exterior impacts cannot be abated.  In the event there is no outdoor area of frequent use, or if it is far from or shielded from the road interior levels will be studied to determine if there is an impact. 

Directions under Property Identification reference resource name i.e. Resident (subdivision name if any), church and name, business name, etc.

Be sure that the receiver locations on the figures clearly identify which receptors are represented by the receiver #

Table 6 summarizes the number of receptors exceeding their corresponding NAC by activity category.

Table 6
Number of Receptors Approaching/Exceeding the NAC by Activity Category
	NAC/Threshold
	Existing
	Build
	No Build

	A  - 57
	
	
	

	B - 67
	
	
	

	C - 67
	
	
	

	D - 52
	
	
	

	E - 72
	
	
	


No receptor sites along the project corridor would experience noise level increases of greater than 15 dBA.  Therefore, no receptors are considered impacted based on the substantial increase criterion.

Or 

Table 7 summarizes the number of receptor sites along the project corridor predicted to experience noise level increases of greater than 15dBA. 

Table 7
Number of Receptors Experiencing a Substantial Noise Increase 

	NAC/Threshold
	Build

	A  - 57
	

	B - 67
	

	C - 67
	

	D - 52
	

	E - 72
	


3.3.2
Projected Sound Levels for Undeveloped Land Without a Permit 

In accordance with 23 CFR Part 772 (772.17) and as outlined in the GDOT Noise Abatement Policy (July 2011), information is to be provided to local officials “that can help them to be aware of incompatible land uses near state highways.”  At a minimum, this information is to include “an estimation of future design year noise levels at various distances from the edge of the nearest travel lane of the proposed project where future noise levels are within one decibel of the corresponding exterior values shown in [Table 1 (NAC table) on page #]” or until the parcel ends.
The data in Table 8 below provides information to aid local officials with jurisdiction over properties in proximity to the project. Large undeveloped lands without permitted/anticipated future development along the project corridor were modeled at 50-feet (from the nearest edge of pavement), 100 feet, and then 100 foot intervals.  Sites were selected for this analysis at each location along the corridor where noise conditions are anticipated to change.

As previously noted (in section 2.4 on page #), for the purposes of this project, seven locations (Study Area A through Study Area G) were identified for this analysis.  The locations of these study areas relative to the proposed project are provided in Figures X through X (see Attachment X or pages X).  The study areas depicted on the graphics represent large sample areas.

· Study Area A covers vacant parcels located 

· Study Area B covers vacant parcels located 

· Study Area C covers vacant parcels located 

(Note this information can be put into a table or included in the below table)
Local officials with jurisdiction over the development of parcels along the project corridor are encouraged to consider the information provided in Table 8 below and table 1 NAC on page # when considering future land use and development changes.  The information is provided by GDOT to discourage development that would be incompatible with the sound levels that are anticipated along the project corridor at these locations.
Table 8
Projected Sound Levels to Aid Local Officials
	Study Area 
	50 feet
	100 feet
	200 feet
	300 feet
	400 feet
	500 feet
	600 feet
	700 feet
	800 feet

	A
	
	
	
	
	
	
	
	
	

	B
	
	
	
	
	
	
	
	
	

	C
	
	
	
	
	
	
	
	
	

	D
	
	
	
	
	
	
	
	
	

	E
	
	
	
	
	
	
	
	
	

	F
	
	
	
	
	
	
	
	
	


*Distance shown is from roadway edge of pavement

4.
What types of Noise Abatement were considered?

In accordance with 23 CFR Part 772,  all impacts need to be studied to determine if abatement measures in the forms of, acquisition of rights-of-way, traffic management, alteration of horizontal and vertical alignments, and  structural barriers are feasible and reasonable. 

Details:

4.1
Acquisition of rights-of-way/Land Use and Zoning

Land use to create buffer zones or separation between noise sensitive receivers and traffic is considered during the design of a project.  One noise abatement measure is the application of land use controls to minimize impacts to future development. In particular, land use controls can be used to create buffer zones. Although GDOT is typically not able to acquire land to create buffer zones, it is sometimes possible to relocate an impacted property outside of the potential noise impact zone. This approach is sometimes applied to mobile home parks where relocation of the homes to a location outside the impact zone is possible. Typically, this approach would be made in consultation with the owner of the mobile home.  However, none of the receivers to be impacted are of the type that such relocation is practical.  Therefore, such action is not appropriate for consideration for this project.
Constructive land use or zoning designations to create a “buffer” between developed areas and roads are most effective prior to development of areas adjacent to the road.  The results of this noise study will be sent to local officials for use in future compatible land use planning.  

4.2
Traffic Management

Traffic management techniques such as the restriction of truck traffic, use by only certain types of vehicles, restricting use to certain times of the day, traffic calming devices, and reduction in operating speeds were considered for noise abatement measures to the impacted receivers. In many instances, such as this, construction is taking place on a designated state route/Interstate where prohibition of certain types of vehicles and reductions in speed would not be consistent with the roadway’s intended purpose.  
4.3
Alignment Alterations

A change in alignment was or was not considered to reduce noise impacts.  Based on the level of development along roadway X, an alignment shift to reduce impacts to these receivers would likely result in additional impacts to other receivers. In addition, a shift significant enough to achieve a required reduction level in noise impacts could result in displacements.  This project is on an established roadway therefore, a shift in alignment is not considered a reasonable noise abatement measure.  Please change wording and discussion if project is on a new alignment, discuss how the alignment was chosen and why a shift would not be reasonable, or why one was already considered for noise from a different location if this was taken into consideration.
4.4
Structural Barriers

The use of structural barriers (earth berms and freestanding walls) must be considered for impacted receivers.  The optimum situation for the use of freestanding noise barriers exists when a dense concentration of impacted sites are located directly adjacent to (and parallel with) the highway right-of-way.  In these instances, one barrier can protect many people at a relatively low cost per impacted site.  

Barriers are considered feasible when:

Feasible 

· Noise reduction:  a calculated noise reduction of at least 5 dB(A) must be achievable for a minimum of one impacted receptor.  Each noise receptor which receives a 5 dB(A) reduction (whether classified as impacted or not) is considered to be a benefited receptor. 

· Constructability:  a noise abatement measure must be able to be constructed using reliable and common engineering practices.  

· Safety and Maintainability:  an exterior noise abatement measure should conform to the AASHTO Green Book and Roadside Design Guide and should be accessible to maintenance personnel and not prevent access to other highway appurtenances (e.g., drainage structures).  The maximum barrier height that can feasibly be maintained is 30 feet.   

· Access:  an abatement measure must allow sufficient access to adjacent properties.

Receivers X, Y, and Z all have direct driveway access to roadway x; therefore, a barrier is not feasible as it would prevent access to the properties. Please note side street access cannot be automatically determined not feasible as a wall could be turned to wrap around the property, however, if other reasons automatically make it un-feasible such as sight distance, or clear zone issues this should be discussed separately, this information must be coordinated and obtained from the project design engineer.

Table 9
Noise Wall Feasibility Evaluations

	Wall
	Receiver # / # of Receptors Represented


	Property Identification
	Barrier Dimensions
	Does Wall Achieve a 5dBA  Reduction
	

	1
	
	Happy Valley Subdivision
	X feet by 30feet
	
	

	2
	
	Residential structure/s west of SR X at intersection of Happy Valley Road
	
	
	 


Note Property Identification is the name of the structure, like a church name, school name, or area such as subdivision name, or if none street location approximation. 

Receivers A, B, and C were studied; however, a 5dBA reduction could not be obtained utilizing a 30 foot barrier.  Therefore, this barrier is not feasible to construct see table 9 and attachment y.  

Receivers J, K, and L appear to be feasible based on the above criteria.  Therefore, they are being studied for reasonableness see table 9 and attachment y.   Noise wall location maps are required and should be logically placed in the document.  The graphics should identify relevant streets, highlight impacted receivers, and show all noise walls considered.  All reasonable and feasible noise walls should be clearly identified.  Please include page numbers and match lines if needed.
The abatement discussion should thoroughly discuss why each barrier is or is not feasible.  Include the feasibility noise abatement run in the attachment.

ONLY DISCUSS REASONABLE FOR THOSE AREAS THAT ARE DETERMINED TO BE FEASIBLE TO DETERMINE FEASIBILITY ONE SHOULD SIMPLY DESIGN A BARRIER LONG ENOUGH TO PROVIDE ABATEMENT AT A HEIGHT OF 30 FEET, IF A 5 DECIBEL REDUCTION IS REACHED GO ON TO DISCUSS IF IT IS REASONABLE, IF THE MAXIMUM BARRIER COULD NOT REACH A 7 DECIBEL REDUCITON THEN DISCUSS THAT UNDER REASONABLE AND NO FURTHER WALL DESIGN IS REQUIRED.
Reasonable

The below criteria are considered for each feasible noise abatement measure to evaluate reasonableness. The first two must be satisfied before contacting property owners and residents:   

· Noise Reduction:  at least one benefited receptor must receive a minimum noise level reduction of 7 dB(A) – i.e., the noise reduction design goal.    

· Cost Effectiveness:  Using a $20 per square foot cost for the required noise barrier, the total cost must not exceed a $55,000 average allowance per benefited receptor.   

· Property Owners and Residents:  The decision to provide abatement will be made in collaboration with property owners and tenants of a benefited receptor.  A noise barrier will only be constructed if at a minimum 50% plus one of the respondents vote in favor of noise abatement.  

A preliminary evaluation was conducted for # noise walls.  The proposed noise wall evaluations are presented in Table 10 and their locations are shown on Figures X and Y.  

Table 10
Noise Wall Reasonability Evaluations

	Wall
	Barrier Dimensions 
	Wall distance from center line
	List of Feasible Receivers (# of Receptors Represented)


	Decibel Reduction
	Property Identification
	Reasonable Cost 
	Estimated Cost
	Reasonable Yes/No
	

	1
	200x15
	50
	R 1 (2)
	7.2
	Happy Valley Subdivision
	165,000
	60,000
	Yes
	

	
	
	
	R 2 (1)
	6.1
	
	
	
	
	

	2
	
	
	
	
	Residential structure/s west of SR X at intersection of Happy Valley Road
	
	
	
	 

	
	
	
	
	
	
	
	
	
	


Proposed barrier wall #1 would begin and end …..Add in location.  Barrier Wall # 1 would be located approximately X feet from the center line, would be approximately X feet in length, and heights would vary from X to Y discuss reasonable cost vs. actual. 

Proposed barrier wall #2….. 

Note: Different heights/lengths, removing of end receivers to shorten walls to achieve reasonableness should be discussed in detail in this section to demonstrate different barrier designs were studied to try to design a reasonable wall.  The wall shown in the table should be the closest to reasonable cost and decibel reduction that was achieved and place in attachment.  

5.
How is Construction Noise Handled?  

GDOT recognizes that minimizing construction noise is important; however, in the absence of standardized federal criteria for assessing construction noise impacts related to transportation projects (FHWA Construction Noise Handbook, 2006), it is necessary to primarily rely on the standards and requirements developed by local governments to determine the criteria to which contractors must adhere.

In Georgia, contractors on all highway construction projects are required to adhere to GDOT Standard Specification Section 107.01 – Laws to Be Observed, which states in part, “The Contractor shall at all  times observe and comply with all such laws, ordinances, codes, regulations, orders and decrees…” unless the necessary variance is obtained.  Additionally, night time construction is proposed for the proposed project.  All construction activities would adhere to Special Provision 150.11.

In order to further minimize construction noise, GDOT’s Office of Environmental Services will give the Project Manager and the design team the noise sensitive receptor information as early as possible during project development.  This information would be used for the incorporation of construction noise control strategies in the project layout and design.  For example, haul roads could be relocated to areas that would minimize construction vehicle noise exposure to noise sensitive receivers. The sequencing of construction activities and techniques could also be developed to minimize construction noise impacts.  For example, permanent noise barriers included in project design could be constructed as early as possible, and daytime (or specified) hours could be required for certain activities.

6.
WHAT ARE THE CONCLUSIONS REACHED BASED ON THE NOISE ANALYSIS

The construction of this project will result in x impacts by approaching and/or exceeding the NAC and X by substantial increase.  The proposed project in the design year (20xx) would result in a x decibel increase in traffic generated noise.  Existing noise levels range from x to y dBA.  The predicted no-build noise levels will range from x to y dBA.  The predicted build noise levels will range from x to y dBA.  Noise abatement for the impacted sites was considered.  Discuss conclusion of abatement considerations.  See Table 11 Summary of Findings below  

Note:  The number of impacts is total number of receptors impacted (receiver is only the points we put in TNM and are not a total of impacts and should not be used as such.)
Summary of Findings:
	Impacted Receiver #
	# of Receptors Represented
	Property Identification
	Is Abatement Feasible & Reasonable  
	Approximate cost of abatement

	1, 6, 8, 21
	4
	Isolated areas along SR 5
	Not Feasible due to driveway breaks
	N/A

	30, 31, 32, 33, 35
	5
	Lake Wood Subdivision
	Yes
	150,000


7. 
WHAT IS THE LIKELIHOOD A PROPOSED BARRIER WILL BE CONSTRUCTED
No impacts were identified for this project.  Therefore, abatement measures were not considered.  A reevaluation of the noise analysis will occur during final design, should changes warrant a reevaluation.

Or

No abatement measures were found to be feasible and/or reasonable.   A reevaluation of the noise analysis will occur during final design, should changes warrant a reevaluation.

or
Based on the studies and conclusions of this report it has been determined that noise abatement is likely, but not guaranteed, at (number) locations described as follows: (brief general description of all anticipated noise abatement locations).  Noise abatement at these locations is based upon preliminary noise analyses and design criteria.  

A reevaluation of the noise analysis will occur during final design, should changes warrant a reevaluation.  If during final design it has been determined that conditions have changed such that noise abatement is not feasible and reasonable, the abatement measures might not be provided.  The final decision on the installation of any abatement measure(s) will be made upon the completion of the project’s final design and the public involvement processes.
Note Attachments should contain the following information in the following order: 

· NAC table if not in the body of the report

· Any maps not included in body of report 

· Traffic 

· Noise model inputs Receiver (existing/no-build /build can be combine if the same), 

· Inputs Roadway (existing/no-build can be combine if they are the same) and build

· Inputs traffic existing, no-build, build (in that order)

· Outputs in the following order, existing, no-build, build for all receivers

· Vacant/undeveloped information (Receiver inputs/outputs) if done separately  from build receivers 

· Barrier analysis in order by barrier (inputs and outputs should stay with the barrier numbers in order),

· Field notes/validation run inputs and outputs

· Draft letter to officials with proposed materials to be sent

· NEPA summary for the NEPA document 

Project Name:

County:

P.I. Number(s):
19

